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Introduction

Thank you for purchasing the FH/FZ5.

This manual provides information regarding functions, performance and operating methods that
are required for using the FH/FZ5.

When using the FH/FZ5, be sure to observe the following:

» The FH/FZ5 must be operated by personnel knowledgeable in electrical engineering.

* To ensure correct use, please read this manual thoroughly to deepen your understanding of the
product.

* Please keep this manual in a safe place so that it can be referred to whenever necessary.

— NOTE

« All rights reserved. No part of this publication may be reproduced, stored in a retrieval
system, or transmitted, in any form, or by any means, mechanical, electronic, photocopy-
ing, recording, or otherwise, without the prior written permission of OMRON.

* No patent liability is assumed with respect to the use of the information contained herein.
Moreover, because OMRON is constantly striving to improve its high-quality products, the
information contained in this manual is subject to change without notice. Every precaution
has been taken in the preparation of this manual. Nevertheless, OMRON assumes no
responsibility for errors or omissions. Neither is any liability assumed for damages result-
ing from the use of the information contained in this publication.

— Trademarks

» Sysmac and SYSMAC are trademarks or registered trademarks of OMRON Corporation
in Japan and other countries for OMRON factory automation products.

* This software is based in part on the work of the Independent JPEG Group.

» Microsoft, Windows, Windows Vista, Excel, and Visual Basic are either registered trade-
marks or trademarks of Microsoft Corporation in the United States and other countries.

» EtherCAT® is registered trademark and patented technology, licensed by Beckhoff
Automation GmbH, Germany.

* ODVA, CIP, CompoNet, DeviceNet, and EtherNet/IP are trademarks of ODVA.
« The SD and SDHC logos are trademarks of SD-3C, LLC. S 2@ é'g
* MELSEC is a registered trademarks of Mitsubishi Electric Corporation.

Other company names and product names in this document are the trademarks or regis-
tered trademarks of their respective companies.

— Copyrights

Microsoft product screen shots reprinted with permission from Microsoft Corporation.




FH/FZ5 Manual Configuration

The following table gives the manual configuration of the FH/FZ5.

Name of Manual Cat. No. Model Purpose Contents
FH-10O0O0O To confirm the safety and Describes the definitions of basic
Vision System FH 9607479-9 FH-1OOO-00O |usage precautions of the terms, meaning of signal words,
Instruction Sheet FH-3000 Vision System FH series and precautions for correct use of
FH-30O0O-C0 | Sensor Controller. FH series in the manual.
To confirm the safety and Describes the definitions of basic
Vision System FH-L 9606631-1 FH-LOOO usage precautions of the terms, meaning of signal words,
Instruction Sheet FH-LOOO-0OO | Vision System FH-Lite series |and precautions for correct use of
Sensor Controller. FH-L series in the manual.
To confirm the setup
procedures, safety and Describes the definitions of basic
FZ5-6000] usage precautions of the terms, meaning of signal words
Vision S.ystem Fz5 9524422-4 FZ5-6000-00 Vision System FZ5-600, and precautions for correct use of
Instruction Sheet FZ5-1100 . L
FZ5-1100 series Sensor FZ5-600, FZ5-1100 series in the
Fz5-1100-00 . .
Controller, including I/O manual.
setup and wiring.
To confirm the setup
procedures, safety and Describes the definitions of basic
FZ5-810] usage precautions of the terms, meaning of signal words
Vision S.ystem Fz5 9308317-7 FZ5-800-00 Vision System FZ5-800, and precautions for correct use of
Instruction Sheet FZ5-1200 . .
FZ5-1200 series FZ5-800,FZ5-1200 series in the
Fz5-1200-00 . .
Sensor Controller, including |manual.
I/O setup and wiring.
To confirm the setup
procedures, safety and Describes the definitions of basic
Vision System FZ5-L 9910002-2 FZ5-L3501 usage precautions of the terms, meaning of signal words,
Instruction Sheet Fz5-L.3500-0000 |Vision System FZ5-L Series |and precautions for correct use of

Sensor Controller, including
I/O setup and wiring.

FZ5-L series in the manual.
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Name of Manual Cat. No. Model Purpose Contents
When User want to know how | Describes the soft functions, setup,
Vision System FH/FZ5 7365 to setup the Sensor Controller |and operations to use Sensor
Series User’'s Manual of the Vision System FH/FZ5 |Controller of the Vision System FH/
series. FZ5 series.
When User want to know
. FH-10O0O0O about the Hard-ware Describes FH/FZ5 series
Vision System FH/FZ5 e e . .
series Hardware Setub |7366 FH-1OOO-00  |specifications or to setup the |specifications, dimensions, part
Manual P FH-3000 Sensor Controller of the names, I/O information, installation
FH-3000-00  |Vision System FH/FZ5 information, and wiring information.
FH-LOOO series.
FH-LOOO-OO
Vision System FH/FZ5 Describes the functions, settings,
. , When User operate or . .
series Macro Customize i ) and operations for using Macro
Functions Programmin 367 F25-L350] programming using Macro Customize function of the FH/FH5-
Manual 9 g Fz5-L.3500-0000 |Customize functions. series
Fz5-611 )
e e e e 12 Dasbes s sotuars s
. 9 2341 ) P 9 settings, and operations for using
Function Reference Fz5-8J0-000 [|the create the measurement .
. FH/FH5-series.
Manual Fz5-1100 flow or operate it.
FZ5-10u-00 Describes the functions, settings,
FZ5-1200 and communications methods for
Vision System FH/FZ5 Fz5-1200-00 ) communicating between FH/FH5
. . When User confirm the .
Series User’s Manual . L series.
s 2342 setting of communication . L
for Communications . The following communication
i functions. .
Settings protocol are described.
Parallel, PLC Link, EtherNet/IP,
EtherCAT, and Non-procedure
V|S|9n System FH FH-1000 When User connect to NJ Describes the opergtlng
Series Operation 2343 FH-10O0O0O-00 series via EtherCAT procedures for setting up and
Manual for Sysmac FH-3000 communication operating FH series Vision Sensors
Studio FH-3000-00 ’ from the Sysmac Studio FH Tools.

Conventions Used in This Manual

Symbols

The symbols used in this manual have the following meanings.

IMPORTANT

Indicates relevant operational precautions that must be followed.

Indicates operation-related suggestions from OMRON.

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

Menu

[ ]

Item name

Indicates the menu names or processing items shown in the menu bar.

Indicates the item names displayed on the screen.
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Terms and Conditions Agreement

Warranty, Limitations of Liability

® Warranties

Exclusive Warranty

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

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

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

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

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

Suitability of Use

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

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

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

Disclaimers

Performance Data

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

Change in Specifications

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

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

For details on Safety Precautions, refer to Safety Precautions in the Vision System FH/FZ5 Series User's
Manual (Cat. No. Z365).

Precautions for Safe Use

For details on Precautions for Safe Use, refer to Precautions for Safe Use in the Vision System FH/FZ5
Series User's Manual (Cat. No. Z365).

Precautions for Correct Use

For details on Precautions for Correct Use, refer to Precautions for Correct Use in the Vision System FH/FZ5
Series User's Manual (Cat. No. Z365).

Regulations and Standards

For details on Regulations and Standards, refer to Regulations and Standards in the Vision System FH/FZ5
Series User's Manual (Cat. No. Z365).
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Overview

This section provides a basic overview of the communications specifications and Sensor
Controller control methods. This information is required before performing
communications between the FH/FZ5 and an external device.
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Introduction

This section provides a basic overview of the communications specifications and Sensor Controller control
methods. This information is required before performing communications between the FH/FZ5 and an external
device.

‘Confirming the System Configuration ’(Refer to P Confirming the System Configuration (p.13))

This section describes the external device configuration that is required to perform measurement processing with the FH/FZ5.
\2

‘Communicating with an External Device ‘

This section describes the basic operations of the Sensor Controller, how the Sensor Controller works, and the

specifications for communications between the Sensor Controller and an external device. The following information is

provided.

Basic Flow of Communications and Signals (Refer to P> Basic Control Operations of the Sensor Controller (p.14))

* Process from Starting Measurements at the Sensor Controller to Data Output (Reference: Communication between the
Sensor Controller and an External Device (p.16))

« Sensor Controller Control Methods (Control Signals, Commands, etc.) (Refer to B Control Methods for the Sensor
Controller (p.17))

* Types of Communications Protocols for Communicating with the Sensor Controller (Refer to p» Communication
Protocols for Communication with the Sensor Controller (p.19))

» Moving Data between the Sensor Controller and an External Device (Refer to B> Saving Sensor Controller Data to an
External Device (p.20))

1

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 (Refer to B Control with Control Signals and Status Signals (p.22))
Command/Response Method (Refer to p» Command/Response Method (p.25))

Data Output after Measurements (Refer to p» Data Output after Measurements (p.26))

A

Setting Procedures for Communications |(Refer to B> Setting Procedures for Communications (p.35))

This section describes the procedures that are required to set up communications before starting communications
between the Sensor Controller and an external device.

1

Differences in Specifications Based on the
Communications Protocol

(Refer to p» Communications Protocols and Communications Modules (p.36))

This section explains the types and differences of communication protocols that are used for communication with the
Sensor Controller.

Introduction Vision System FH/FZ5 Series User’s Manual
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Confirming the System Configuration

The FH/FZ5 are Vision Systems that perform measurement processing through a Sensor Controller on
measurement objects that are imaged by a Camera.

In a system configuration that is connected to a PLC, computer, or other external device, measurement
commands can be received from and measurement results can be output to the external device.

System Configuration

An overview of the FH/FZ5 series system configuration is given below.

External device (e.g, PLC) Sensor Controller

1 1
! |
: D: i !
! :
@] | 1
¢ |3 T ool |
& : A i 1
@] H] h @ @ 1
! "L s !
| T |
The Sensor Controller is connected to an external device (PLC, etc.) i 072@ Camera !
by a communication cable, and communication can be performed ! H
using various communication protocols. Refer to p» Methods for ~ "~~~ 7 777777777 TTTTTTTTTTTOOTTO OO '
Connecting and Communicating with External Devices (p.43) for An LCD monitor (BOX type only) for operation
information on the different communications protocols. and monitoring and a camera are connected to
the Sensor Controller unit.
— For details, refer to the B Vision System FH/FZ5
Communications protocol Communications cable Series User's Manual (Cat. No. Z365) and the
Parallel Parallel I/O cable Instruction Manual that is provided with each
PLC Link Ethernet cable individual device.
RS-232C cable
EtherNet/IP Ethernet cable

EtherCAT (FH-1000 series/| Ethernet cable
FH-3000 series only)
Non-procedure Ethernet cable
RS-232C cable
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Communicating with an External Device

This section gives the communications specifications, describes the control methods that you can use for
communications, and describes the settings that are required before starting communications with an external

device.

Basic Control Operations of the Sensor Controller

The following figure shows
flow of signals and data.

Trigger sensor

basic communications between an external device and the Sensor Controller and the

=

o

b fifl| Measurement triggers
Eh g and other control
commands are input.
PLC

External device

The following methods can

. Ll

The measurement PLC
results are output. External device
« Status signals

* Overall judgement

* Measured values

» Character output

e D0
P i P

—

P =

Sensor Controller

be used to exchange data between an external device and the Sensor Controller.

Commands That Can Be Input to the Sensor Controller from an External Device

Type

Description

Control signals

(input signals)
Control

A measurement is executed when a measurement trigger (i.e., an ON STEP signal) is input.
For information on control signals, refer to P Control with Control Signals and Status Signals
(p.22).

commands o
Communications

command input

You can send commands to perform measurements, change scene groups, or perform other
tasks. The communications commands depend on the communications protocol that you
use. Refer to the section for each communications protocol for details.

Data Output to an External

Device from the Sensor Controller

Type

Description

Status signals

When the Sensor Controller confirms a control signal or communications command input and
begins measurement processing, the status of the Sensor is reported to the external device
through status signals (e.g., a BUSY signal).

For information on status signals, refer to B> Control with Control Signals and Status Signals
(p-22).

Overall judgement

NG is output whenever there is one or more NGs in the judgement results for multiple
processing items.”!
The overall judgement can be output through the OR signal or through the TJG output
parameter.
*1: This behavior can be changed in the settings.

For information on the OR signal, refer to p» Control with Control Signals and Status Signals

(p-22).
For information on the TJG output parameter.

Measured values

The measured values from processing items can be output. The output items must be
processing items for output and registered as output data (data 0 to data 7). Refer to p
Settings Required for Data Output (p.29) for details. You can also use commands to obtain
results after a measurement is performed.
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Type

Description

Character output (PLC Link
or non-procedure

o Data (p.28) for details.
communications only)

You can output character strings and numbers that are read by processing items such as
Character Inspection, Barcode, or 2DCode. Refer to p» Items that Can Be Output as Output

You can also use commands to obtain results after a measurement is performed.

You can also use the FTP server to obtain logged image files and logged data files saved in the FH/FZ5 (or in external

memory) from a web browser or FTP client.

Vision System FH/FZ5 Series User’s Manual
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Communication between the Sensor Controller and an External Device

Communication between the Sensor Controller and external device takes place as shown below.
The following figure shows the flow when a communications command is used to start a measurement and then
output data.

A

PLC or other external device Data output request
(DSA signal)*1

A

(1) Command
Example: Starting a
measurement, etc.

Response (3) Data
output

Sensor Controller

Measurement
7 flow

\ Communications processing | Communications
processing

Communications |
Module

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

A 4

Result Completion signal (GATE signal)*1

*1: When output control is set to [Handshaking]

An Output Unit processing item is required to (data output is controlled by the DSA and

perform data output. (Multiple Output Unit items GATE sig_nals). Refer to p> Qontrol with
can be used.) Control Signals and Status Signals (p.22).

\

(1) When the Sensor Controller receives a command from a PLC or other external device, it executes the
command and returns a response.

(2) The data obtained after the measurement is performed is output via the Communications Module by
the Output Unit (an abbreviation for Results Output Unit) processing item in the measurement flow.

(3) The measurement data is output when the Output Unit is executed, not when the measurement is
actually finished.(*2)
*2:  If handshaking is used for output control, the measurement data will remain in the Communications Module in a standby state

until a data output request (DSA signal) is received from an external device. Refer to p» Data Output Control with Handshaking
(p.32).

IMPORTANT

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. Refer to P Settings Required for
Data Output (p.29).
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Control Methods for the Sensor Controller

There are three methods that you can use to control the Sensor Controller from a PLC or other external device.
They are described in this section.
For details on each control method, refer to their corresponding section.

Control Methods

Method

Overview

Trigger type or area

Signals or area used

Control signals and
status signals

Operation is controlled by the
ON/OFF status of the
Measurement 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
commands and
responses

Control is performed by sending
control commands. The
execution results of the
command can be confirmed in
the response from the Sensor
Controller.

The control command code is
stored in the /O memory of the
PLC and then the Request Bit is
turned ON.

PLC 1/0 memory (Command
Area and Response Area)

Data output after
measurements

After a measurement is
performed, the previously
specified measurement data is
output automatically.

Not required. (Output is
performed automatically after
measurement.)

PLC 1/0 memory (Data Output
Area)

1 Control with Control Signals and Status Signals (Refer to p Control with Control Signals and
Status Signals (p.22))
Control and status confirmation for the Sensor Controller is performed with the ON/OFF status of the
control and status signals.
This method is best suited for basic operations such as measurement triggers or to check the operating
status of the Sensor Controller.

Trigger sensor

Control signal

»
»

E

External device

A

Status signal

Vision System FH/FZ5 Series User’s Manual
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2 Command/Response Method (Refer to » Command/Response Method (p.25))
Control is performed by storing the control command and the response to that command in the I/O
memory of a PLC.
This method is best suited to send multiple commands to the Sensor Controller without using PLC
communications instructions.

. Sensor Controller
External device .

0:

=T Tl
b ol i
B

B a Al ° °

AUl -
110 memory\ (1) Command "

Command Area »(2) Command

Response Area (3) Response execution

3 Data Output after Measurements (Refer to p Data Output after Measurements (p.26))

After a measurement is executed, the measurement data specified for output is automatically output to the
specified words in the 1/O memory of the PLC.

This allows you to output measurement results from the Sensor Controller to the PLC automatically
without having to send data requests from the PLC.

External device Sensor Controller

il

1/0 memory

feceee $

Command Area
Response Area

Qutput Area

|(2) Measurement data |

[ (1) Measurement processing |
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Communication Protocols for Communication with the Sensor Controller

The Sensor Controller can be controlled from a PLC, computer, or other external device using a variety of

communication protocols.

The communication protocols that can be used to control the Sensor Controller from an external device are

described below.

PLC Sensor Controller
il - |
Control can be performed through different communi- i
Computer cations protocols. E !
U [ Parallel | [ EtherNeuiP | @@ '}
- | PLCLink || EthercAT |

Non-procedure

Applicable Communications Protocols
The communication protocols of each communication method that can be used with the Sensor Controller

are as follows:

OK: Supported, ---: Not supported.

Communi-
cations
protocol

Communi-
cations
method

Overview

Communications cable type

Parallel
1/0

Ethernet

RS-232C/
4222

Contact

. Parallel
inputs

Data is exchanged between an external device and the
Sensor Controller through combinations of ON/OFF
signals from multiple physical contacts.

OK

PLC Link

This is OMRON’s communications protocol for Vision
System.

The control signals, Command Area/Response Area, and
area to store measurement data are assigned in the 1/0
memory of the PLC, and data is exchanged cyclically to
share data between the PLC and the Vision System.

OK

OK

EtherNet/IP
Data
sharing

This is an open communications protocol.

Tag data links are used for communication with the
Sensor Controller.

On the PLC, structure variables are created that
correspond to the control signals, command/response
data, and measurement data. These variables are then
used as tags to input and output data through tag data
links to exchange data between the PLC and the Sensor
Controller.”

OK

EtherCAT
(FH-1000
series/FH-
3000 series

only)

This is an open communications protocol.

PDO (process data object) communications are used to
communicate with the Sensor Controller.

I/O ports that correspond to the control signals,
command/response data, and measurement data are
prepared in advance, and the variables assigned to those
I/O ports are used to input and output data via PDO
communications to exchange data between the PLC and
the Sensor Controller.

OK

Vision System FH/FZ5 Series User’s Manual
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OK: Supported, ---: Not supported.

Communi- | Communi- Communications cable type

cations cations Overview Parallel RS-232C/

method protocol /o Ethernet 4222

Command frames are sent to the Sensor Controller and
response frames are received from the Sensor Controller
Frame Non- without the use of any specific protocol.

transmission |procedure |Data can be exchanged between the PLC, computer, or
other external device and the Sensor Controller by
sending and receiving ASCII or binary format data.

*1:  When connected to a CJ-series PLC, specify the areas in the I/O memory.
*2:  FH-1000, FH-3000, and FH-L series are able to connect via only RS-232C.

Saving Sensor Controller Data to an External Device

In addition to sending and receiving data via a communication protocol, you can also save Sensor Controller
data to an external device using the methods described below.
For details, refer to the B Vision System FH/FZ5 Series User's Manual (Cat. No. Z365).

Connecting the FH/FZ5 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.
« External Memory (Refer to B Using External Memory Devices in the Vision System FH/FZ5 Series User's Manual
(Cat. No. Z365).)
Data can be saved directly to a USB memory stick or SD Memory Card inserted into the slot on the Sensor Controller.
« Network Drive (Refer to B Shared folder on a computer connected to the network in the Vision System FH/FZ5 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

S
I

=

Ethernet

Saved directly.

= conrs
Shared computer folder (the 4 The Sensor Controller is set

shared folder settings must up to save to the shared
be set on the computer) folder on the computer.

o = e (I,

P

* Logged images
* Logged data

- Data Transfer (FTP Server) (Refer to B Saving Data to an External Device in the Vision System FH/FZ5 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 memory stick to
a computer via Ethernet.
The computer must provide FTP client to access the FH/FZ5.
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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« Remote Operation over a Network (Refer to B> Remotely Operating the Controller (Remote Operation) in the Vision

System FH/FZ5 Series User's Manual (Cat. No. Z365).)
If more than one Sensor Controller is connected via Ethernet, a computer (the FH/FZ5 Tool) connected to the same

Ethernet network can be used to operate and monitor all the Sensor Controllers at once.
Computer (FH/FZ5 software)

.D@ Operate/monitor
= o
1)
o
Ethernet 2
@
Cd [ 1 | L] =
Sensor Sensor Sensor
Controller Controller Controller
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Control Methods Using an External Device

This section describes the methods that you can use to control the Sensor Controller from a PLC or other external device.

Control with Control Signals and Status Signals

Control and status confirmation for the Sensor Controller is performed with the ON/OFF status of the control and
status signals.

Measurement triggers and other commands are input as control signals from the PLC.

The operating status of the Sensor, judgement results, and other status information can be confirmed through
status signals sent from the Sensor Controller.

Trigger sensor Control signal Sensor Controller Status sianals External device
(1) Measurement trigger input (2) Command received. el
(STEP signal: ON). (BUSY signal turned ON.) Eh 5 D D

o

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

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

(2) When the Sensor Controller confirms that the STEP signal is ON, it outputs the BUSY signal to the
external device and begins a measurement.

(3) When the Sensor Controller finishes the measurement, it outputs the judgement results on the OR
signal.

Control Signals and Status Signals

The signals that the Sensor Controller can input and output as control signals and status signals are described in
the following tables.

Input Signals (PLC to Sensor Controller)

Signal Signal name Function
EXE Control Command Execution |Turn ON this signal (from the PLC) to send a command to
Trigger Measure Bit Turn ON this signal to execute measurements.
STEP Measure Bit Turn ON this signal to execute measurements.
DSA
(Used only for handshaking Use this signal (from the PLC) during handshaking to
output control.) Data Output Request Signal |request from the FH/FZ5 the external output of the data

output results from the execution of the measurement flow.

Result Set Request

ERCLR . Turn ON this signal to clear the ERR signal from the Sensor
Error Clear Bit

Error Clear Controller.

XEXE is si ;
Flow Command Request Bit Turn O.N this S|gnal. to e).<ecute a command during

Flow Command Request execution of PLC Link, fieldbus, or parallel flow control.

DI (DIO to DI7) Command Input Signals These signals are used to input commands from a parallel

interface.
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Signal

Signal name

Function

ENCTRIG

Encoder Trigger Input (Phase
A, Phase B, or Phase Z)

This is the encoder input signal. This signal is only used
when you use an encoder trigger.

Output Signals (Sensor Controller to PLC)

Signal

Signal name

Function

BUSY

Busy Signal

This signal tells when new commands and other external
inputs cannot be acknowledged during processing of other
external inputs.

Just because this signal is ON does not necessarily mean
that a command is being executed. To check whether a
command is being executed, access the Command
Completion (FLG) signal.

FLG

Command Completion

Control Command Completion
Signal

The FH/FZ5 uses this signal to tell the user (PLC) that
command execution has been completed.

GATE

Result Notification

Data Output Completion
Signal

This signal tells the timing to load the output data to the
User (PLC).
Data output is enabled when this signal is ON."

READY This signal indicates when the STEP (Measurement
Trigger) signal or the Trigger signal can be inpu’t.*2
) giar:;ra Image Input Enabled When using the multi-input function, the succeeding STEP
Trigger Ready 9 or Trigger signals are accepted only after this signal turns
ON.
OR

Overall Judgment

Overall Judgement Output
Signal

This signal gives the results of the overall judgement.*3

DO (DOO to DO15)

Data Output Signals

These signals are used to output parallel data and parallel
judgements through a parallel interface.

XFLG

Flow Command Completion

Flow Command Completion
Bit

This signal tells when execution of a command that was
executed during execution of PLC Link or fieldbus flow
control has been completed.

XBUSY

Flow Command Busy

Measurement Command Busy
Bit

This signal tells when a command that was input during
execution of PLC Link or fieldbus flow control is being
executed.

XWAIT

Flow Command Wait

Measurement Command Wait
Bit

This signal tells when input of a command can be
acknowledged during execution of PLC Link or fieldbus
flow control.

Trigger ACK

Trigger Signal Acknowledged
Bit

The FH/FZ5 uses this signal to acknowledge reception of a
Trigger signal.

Command Ready

Command Execution Ready
Bit

This signal tells when control command can be executed.

ERR

Error Status

Error Signal

The FH/FZ5 provides notification with this signal when it
detects the following errors.

Refer to B> Error Messages and Troubleshooting in the
Vision System FH/FZ5 Series User's Manual (Cat. No.
Z365).

» Camera connection error
« Battery error
* Fan error

» System error

* Communications timeout

* STEP input during
measurement

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

Vision System FH/FZ5 Series User’s Manual
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Signal Signal name Function

RUN This is a notification signal indicating the FH/FZ5 Sensor
. Controller is in Run mode (In a measurement capable state
Measurement Mode Signal . . . .
Run Mode with [RUN signal output] checked in the Layout settings for

the currently displayed line).

This signal tells when execution of the DI command has

ACK Command Completion Flag been completed.

SHTOUT Exposure Completion Signal This signal tells when Camera exposure has been
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.
It is not associated with the BUSY signal. It is not related to the parallel interface OR signal. Note that the operation is different
when using PLC Link. See pp Communicating with PLC Link (p.162).

*2:  This signal is always OFF during display of a through image.
If you use a Camera with Lighting Controller, the time required for the READY or Trigger Ready signal to turn OFF may
increase in comparison with not using a Camera with a Lighting Controller.
For details, refer to pp Camera Image Input FH or Camera Image Input HDR in the Vision System FH/FZ5 Series Processing
Items Reference Manual (Cat. No. Z341).

*3:  The OR signal is output only when the [Output] option is selected in the Adjustment Window.
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Command/Response Method

Parallel
Commands are input to the Sensor Controller by turning the DI signals (DIO through DI7) ON and OFF. There
is no direct response to these commands. Confirm whether a command was received by checking the ACK
signal. With an FZ5-series Controller, you can check the BUSY status signal instead of the ACK signal.
The command code is input with signals DIO through DI6, and the command is executed by turning ON DI7.

DI7 DI6 DI5 D4 DI3 DI2 DIt DIO
T

I |
Execution Command Command information

PLC Link, EtherNet/IP, or EtherCAT
Command/response control signals can be exchanged by storing control commands from the PLC to the
Sensor Controller and responses from the Sensor Controller to the PLC in the I/O memory of the PLC. This
enables you to send single measurement and scene switch requests to the Sensor Controller without any
sequence control with communications commands from the PLC.

Memory Areas Used by the Command/Response Control Method

Command Area |You write the control commands to execute for the Sensor Controller to this area.

You read the results of executing the control commands that were written to the Command Area

RO AT from this area.

PLC
CPU Unit

Sensor Controller

1/O memory
(communications areas)

(2) Command  pp

(1) Command Area » Switch Scene Number
* Single Measurement, etc.

(5) Response Area

(4) Response =

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 I1/O memory area (the Command
Area).

(2) The PLC (the user) then turns ON the EXE bit to send the control command to the Sensor Controller.
(3) The Sensor Controller executes the received control command.

(4) The Sensor Controller returns a response to the PLC after the control command is executed.

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

The available control commands depend on the communications protocol that is used.
Refer to the p Command List (p.355).

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

To output character strings, send the commands using EtherNet/IP message communication.

Refer to the p Communicating with the Sensor Controller with EtherNet/IP Message Communications (p.264)

Vision System FH/FZ5 Series User’s Manual Control Methods Using an External Device

for Communications Settings (Z342)

25

MBINIBAQ



Non-procedure Communications

Communications 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) communications.

Data Output after Measurements

After a Single Measurement or Start Continuous Measurements command is executed, the Sensor Controller
automatically outputs the data that corresponds to the measurements that have been specified 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 that are required to receive the data (i.e.,
when handshaking is turned ON).

The output destination for data depends on the protocol that is used to communicate between the external
device and the Sensor Controller, as described below.

PLC Link, EtherNet/IP, or EtherCAT
The output data is automatically output to the following area that is specified PLC 1/O memory.

Area of Memory Used for Data Output after Measurement

The output data for the measurement is written to this area by the Sensor Controller after execution

PELE T HATEE of the measurement.

PLC
CPU Unit
(1) easurement Sensor Controller
/O memory execution ‘
(communications areas)
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 and the PLC I/O memory area (Data Output Area) to store that data
are specified in advance. (Reference: Settings Required for Data Output (p.29).)
(1) Measurement is executed.

(2) After a measurement is executed, the specified measurement data is stored in the Data Output Area
in the PLC.

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

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

The measurement data is output to the external device via the Communications Module by the Data Output
processing unit located in the measurement flow.

Therefore, to output measurement data, you must place an Output Unit processing unit in the measurement flow.
The measurement data is output when the Output Unit is executed, not when the measurement is actually

finished.

Sensor Controller

Single Measurement
~_command

<

Processing
order

v

Measurement flow
KO_ t_\ Processing started

(BUSY).

[ Measurement started. } .

Camera Image Inpu

1.Search

y
|

[Measurement executed. } .

Search measurement r --| 2.Data Output IZ‘:>
v

Communications
Module

;

y
|

results output.

The results for
measurements for
1. Search are output.

You can output character strings that were read by processing items that read characters, such as Character
Inspection, Barcode, or 2DCode. (You must use PLC Link communications to do this.)
Character strings are output simultaneously when the processing item is executed.

Sensor Controller

Single Measurement

Processing d
comman
order/_ Measurement flow—\ < >
Processing started
[ Measurement started.}- -1 0.Camera Image Input (Busgy)l

' Read charac- !
|:::>iters are output. :

Communications
Module

1.Character Inspection |::>

[ Measurement processed.} 1

\4

Characters are output
at the same time that
the characters are read.

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

To output character strings, send the commands using EtherNet/IP message communication.

Refer to the p Communicating with the Sensor Controller with EtherNet/IP Message Communications (p.264)
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Items that Can Be Output as Output Data

Measurement Data

You can output up to eight items (32 bytes) with one Output Unit processing unit.

* If you need to output nine or more data items, set more than one Output Unit processing unit in the measurement
flow.
Refer to p» Outputting Multiple Measurement Data Items (p.30).

» The number of data items that can be output by one Output Unit processing unit can be increased by changing a
setting when using PLC Link or EtherCAT communications, as described below.
» PLC Link: 256 max. (1,024 bytes max.)
» EtherCAT: 64 max. (256 bytes max.)

The following items can be output:
» Judgement result

» Measured parameters (correlation values, reference coordinates, etc.)
» Results calculated based on the values of the measured parameters
» Judgement results from expression results (Parallel Judgement Output)

Character Output (PLC Link Communications or Non-procedure Communications Only)

You can output the characters that were read by processing items such as Character Inspection.

» Character output is supported only for PLC Link communications or non-procedure communications.
» Maximum number of output characters are as follows.

» Character Inspection: 32 characters

» Barcode:1024 characters

» 2DCode: 652 characters

» OCR: 128 characters (32 characters x 4 lines)
» The Read string is output as NULL(/0).

The processing items that support character output are listed below.
Refer to the descriptions for each processing item for details on the character output format.

« Character Inspection (Refer to B Character Inspection in the Vision System FH/FZ5 Series Processing ltems
Reference Manual (Cat. No. Z341).)

« Barcode (Refer to B Barcode in the Vision System FH/FZ5 Series Processing ltems Reference Manual (Cat. No.
Z341).)

« 2DCode (Refer to B 2DCode in the Vision System FH/FZ5 Series Processing ltems Reference Manual (Cat. No.
Z341).)

* OCR (Refer to P OCR in the Vision System FH/FZ5 Series Processing Items Reference Manual (Cat. No. Z341).)

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

To output character strings, send the commands using EtherNet/IP message communication.
Refer to the pp Communicating with the Sensor Controller with EtherNet/IP Message Communications (p.264)
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Settings Required for Data Output

Use the following procedure to set up Output Unit processing units for data output.

Measurement Data

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

Processing Units That Serve as Output Units
The processing items under [Output result] in the processing item tree in the Flow Editor serve as Output
Units.

Cutput result

Drata Output

Parallel Data Output

=

i |G

Parallel Judgement Output

Fieldbus Data Output

Output Unit Selection
Select the Output Units according to the communications protocol based on the combinations that are

shown in the following table.
For information on communications protocols, refer to p Communication Protocols for Communication

with the Sensor Controller (p.19).

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

Communications protocol
Output unit Non-
Parallel PLC Link EtherNet/IP EtherCAT
procedure

Parallel Data Output OK
Parallel Judgement Output OK
Data Output - OK OK
Fieldbus Data Output - - OK OK -

2 Set the items to output.
Set the items to output as output data in the Output Units that you have placed in the measurement flow.
Refer to the descriptions for the communications protocol for the specific procedures to set the output
items in the Output Units.

Character Output (PLC Link Non-procedure Communications Only)
Set the character output settings for processing items that read output characters, such as Character

Inspection.
The character output operation is executed by the above processing items. In this case, it is not necessary to

set an Output Unit in the measurement flow.
Refer to the descriptions for individual processing items for details on the settings required for character

output.
« Character Inspection (Refer to B Character Inspection in the Vision System FH/FZ5 Series Processing ltems
Reference Manual (Cat. No. Z341).)
« Barcode (Refer to B> Barcode in the Vision System FH/FZ5 Series Processing ltems Reference Manual (Cat. No.
Z341).)
+ 2DCode (Refer to B 2DCode in the Vision System FH/FZ5 Series Processing ltems Reference Manual (Cat. No.
Z341).)
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» OCR (Refer to p» OCR in the Vision System FH/FZ5 Series Processing Items Reference Manual (Cat.
No. Z341).)

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

To output character strings, send the commands using EtherNet/IP message communication.

Refer to the p. Communicating with the Sensor Controller with EtherNet/IP Message Communications (p.264)

Outputting Multiple Measurement Data Items

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 output
more than nine different data items, you must register multiple Output Units in the measurement flow.

Data output is executed for each Output Unit set in the measurement flow, but the output destination for that
data is the same PLC I/O memory area (the Data Output Area).

In this case, the output data that is output first will be overwritten by any output data written afterwards. Use
one of the following methods if you want to save all the output data.

Sensor Controller PLC
Processing
orderf_ Measurement flow \
[Measurement started.]_ -1 0.Camera Image Input
1.Search 1/O memory
Command
Area
Search measurement --| 2.Data Output
results output. Response
Area
Communications
iti i Output Area
3.Position Compensation Module p
Position compensa- L The data that is output
‘ tion values output. r 4.Data OUtPUt first is overwritten by the

K : / second data output

Offsets (PLC Link Communications Only)
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 processing item. Refer to B Output Data Settings (Processing ltem
Registration) (p.232).
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Controlling Data Output with Handshaking
If handshaking is used to control data output, the timing of outputting the data is controlled by I/O signals.
Each time that data is output, read the output data and move it to a different part of /O memory in the
PLC.
Refer to p Data Output Control with Handshaking (p.32).

For ASCII data output through non-procedure communications, you can append a record separator 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. A maximum of eight items can be output.

The judgement results are output. A maximum of 16 judgement result

items can be output. The following two types of judgement results can be

output:

» Judgement results for specified processing items

» Judgement results of set judgement conditions for the specified item
values

Parallel Judgement Output

Parallel Data Output Units and Parallel Judgment Output Units are output in the order they are processed
in the measurement flow.

Outputting Multiple Items with Parallel Data Output
The items that are set for output data numbers 0 through 7 via parallel data output are output to the PLC
reception buffer in ascending order, one data item at a time (16-bit units). Each time a data item is output, the
GATE signal turns ON.*1
When this occurs, the first data item that was output to the PLC reception buffer (data 0) is overwritten by the
next output data item (data 1).
Therefore, the data output to the PLC reception buffer must be saved to PLC memory each time the GATE
signal turns ON for each data item.

Data output order PLC
>
Parallel data output 16 bits
[ 1 r==-========"
Reception
0. Measurement data 0 D00 to DO15 ' Measuremen‘ bu fferp

signals data 0

7. Measurement data 7 GATE ON u u L
------------ signal OFF

*1: The operation of the DSA signal depends on whether handshaking for output control is enabled. Reference: Data Output
Control with Handshaking (p.32).
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Data Output Control with Handshaking

The timing for data output can be controlled through the DSA and GATE signals.
This is useful when receiving output data from multiple Output Units, because it enables you to control the timing

for transferring output data.

Requirements for Using Data Output Control with Handshaking
To use data output control, set the output control method to [Handshaking] in the communications protocol
settings. For details, refer to » Communications Specifications Settings for each communications protocol.
Parallel Communications: Refer to » Communications Specifications Settings (p.303).
PLC Link Communications: Refer to » Communications Specifications Settings (p.166).
EtherNet/IP and EtherCAT Communications: Refer to p Communications Specifications Settings (p.63 or
p.222).

Handshaking
If 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 receives the measurement data when the GATE signal turns ON.

Signals Used for Handshaking

Signal Name Description
Data Output Request This signal is sent from the external device (PLC) to the Sensor
DSA .
Signal Controller to request data output.
Data Outout Completion This signal is sent by the Sensor Controller to the external device (PLC)
GATE P P to tell the PLC when to receive the output data. This signal is sent only

Signal while the DSA signal is ON.""

*1: If handshaking is not enabled for output control, the GATE signal will also be turned ON when data is output from the Sensor
Controller. However, if handshaking is disabled for output control during PLC Link communications, the GATE signal is not
even output.

Sensor Controller

External device

? qﬁm (1) DSA signal >
Lgﬂh M < (2) GATE signal TR
. 3 LR} R
4 (3) Measurement results output
—

(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(*1).

(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 executed.
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DSA Signal ON Timing
Turn ON the DSA signal when you want to receive data.
The Sensor Controller will output data when an Output Unit has been executed, there is data waiting to be
output, and it detects that the DSA signal is ON.

Measurement flow DSA (data output request) signal status

|Start measurement. | OFF

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

y
@ EE-’ Data output started.
y

To output measurement results immediately, execute the measurement trigger and turn ON the DSA signal.
The Sensor Controller does not monitor when the DSA signal changes from OFF to ON. It only checks for the
ON state.

Therefore, the measurement results will be output from the Sensor Controller to the external device
immediately after an Output Unit is executed and the output data must be received by the PLC at this time.

Measurement flow  DSA (data output request) signal status

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

| Processing completed. |

Receiving Multiple Continuous Output Data Items
When receiving multiple output data items from multiple Output Units, use the DSA and GATE signals to
receive the items one at a time.

Example: PLC Link Communications with Handshaking
Output Unit 1 executed.  Output Unit 2 executed.
° *
| !
| !
| ]
I ]
Wait for the Wait for the :
! first output data.' . second output data.

Measurement trigger
(e.g., STEP signal)

<&
< >

>
>

|

€
|
|

e

I 1

Data Output Request ON : |
(DSA) signal I '
OFF A

[} 1

g,
l \

_ ON ! —Y
Result Completion ! b
(GATE) signal OFF . | - : |
! o H !
Output data ON ! 1 L1 1First :
(DATA O to 7) ! i 1 i !outputdata 1 Second output data
OFF ; . : —, :
(1 (2)(3)(4)(3) (6)
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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 turned ON and
outputs the first data.

The user (PLC) turns OFF the DSA signal again when the GATE signal turns ON. Then,
the user (PLC) confirms the output data received in the PLC Data Output Area and
moves the received data to another area in PLC I/O memory.

The Sensor Controller confirms that the DSA signal is OFF and automatically turns OFF
the GATE signal.

The user (PLC) then turns ON the DSA signal again after the output data is received 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 steps 3 and 5 above are repeated.

Steps 3 through 5 above are repeated for all subsequent data output items.
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Setting Procedures for Communications

This section gives an overview of the setting procedure up to the point that the Sensor Controller starts
communication with the PLC or other external device, and explains the communication modules used for

communication.

For connection with a Touch Panel Monitor, refer to B Settings for Touch Panel Monitor in the Vision System FH/FZ5

Series User’s Manual (Cat. No. Z365).

Communications Setup Procedures

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

1. Setting the Communications Module.
(Startup settings)

!

2. Setting communications specifications. |- - -

\:

3. Setting output data.

*1:  When performing control through data
sharing (data output after
measurement).

\

4. Testing communications.

Vision System FH/FZ5 Series User’s Manual
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- The communication method to be used is determined by selecting a

communication module. For details, refer to p» Communications Module
Settings (Startup Settings) (p.62) for each communication protocol in
Methods for Connecting and Communicating with External Devices.

The communications specifications are set for the communications method

of the Communications Module that was selected in step 1.

Set the communications area assignments for exchanging data with the

external device. For details, refer to p» Communications Specifications

Settings under Methods for Connecting and Communicating with External

Devices for each communications protocol.

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

Refer to > Saving Settings Data to the Controller RAM Disk or an External
Memory Device in the Vision System FH/FZ5 Series User's Manual (Cat.
No. Z365).

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

The result output is placed in the processing flow in the same way as for
other processing items.

- If communications are not working properly, check the communications

setup from step 2 and perform a communications test to determine if the
Sensor Controller can be detected on the network.
If that does not solve the problem, refer to the troubleshooting section.

Setting Procedures for Communications
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Communications Protocols and Communications Modules

A Communications Module is used to communicate between the Sensor Controller and an external device.
The appropriate Communications Module must be set for the communications protocol that is used to

communicate between the Sensor Controller and the

Communications Module Settings

external device.

The Communications Module to use for communications is selected in the startup settings.

1 On the Main Window, select [Tool] — [System Settings] to open the system settings.

2 Select [System setting] —[Startup] —[Startup setting] on the Multiview Explorer on the left and

then click the [Communication] tab.

For detailed setting procedures, refer to » Communications Module Settings for each communications

protocol.

IMPORTANT

After you select the Communications Module to use, save
Controller.

the settings to the Sensor Controller and restart the Sensor

The selected Communications Module will be enabled after the Sensor Controller restarts. You can then set up the

communications.

Selecting a Communications Module

Select a Communications Module based on the communications protocol to use to communicate between
the Sensor Controller and external device and the connected communications interface, as shown in the

following table.

Communications
interface

Communications
protocol

Communications Module

Parallel Parallel

Standard Parallel 1/0

Serial (Ethernet)

Ethernet

PLC Link

PLC Link (SYSMAC CS/CJ/CP/One) (UDP)
PLC Link (SYSMAC CS/CJ/CP/One) (TCP)
PLC Link (MELSEC QnU/Q/QnAS) (UDP)
PLC Link (MELSEC QnU/Q/QnAS) (TCP)
PLC Link (JEPMC MP)

Serial (RS-232C/422)

RS-232C/422

PLC Link (SYSMAC CS/CJ/CP/One)
PLC Link (MELSEC QnU/Q/QnAS)

Field

EtherNet/IP EtherNet/IP

bus

EtherNet/IP

EtherCAT EtherCAT

EtherCAT

Serial (Ethernet)

Ethernet

Non-procedure

Normal (UDP)

Normal (TCP)

Normal (TCP Client)

Normal (UDP) (Fxxx series method)

Serial (RS-232C/422)

RS-232C/422

Normal
Normal (Fxxx series method)
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Differences in Specifications Based on the Communications Protocol

This section explains the types and differences of communication protocols that are used for communication
with the Sensor Controller.

List of Supported Signals by Communications Protocol

Some of the control signals and status signals that can be used depend on the communications 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 show whether signals of one communication protocol can be used simultaneously
with signals of other communication protocols.

For restrictions on communication protocols that can be used simultaneously, refer to B Restrictions when
Using Different Communication Protocols Simultaneously (p.39).

IMPORTANT

The control signals and status signals cannot be used for control in non-procedure communications.

Input Signals (PLC to Sensor Controller)

OK: Can be used, ---: Cannot be used.

Signals for each communications protocol
Signal Signal name
Parallel | PLC Link |EtherNet/IP | EtherCAT
EXE OK OK
Control Command Execution Signal
Command Request - -— - OK
Trigger Measure Bit OK
STEP Measure Bit OK - OK -
DSA
(Used only for handshaking OK OK OK —
output control.) Data Output Request Signal
Result Set Request - -— - OK
ERCLR OK
Error Clear Bit
Error Clear - — — OK
XEXE OK OK
Flow Command Request Bit
Flow Command Request OK
DI (DIO to DI7) Command Input Signals OK - - -
Encoder Trigger Input (Phase A,
ENCTRIG Phase B, or Phase Z) OK

Vision System FH/FZ5 Series User’s Manual Differences in Specifications Based on the Communications Protocol
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Output Signals (Sensor Controller to PLC)

*1:

*2:
*3:
*4:

Differences in Specifications Based on the Communications Protocol

OK: Can be used, ---: Cannot be used.

Signals for each communications protocol

Signal Signal name
Parallel | PLC Link |EtherNet/IP | EtherCAT

BUSY Busy Signal OK*" OK*" OK*" OK*"

FLG OK OK
Control Command Completion Signal

Command Completion - -— - OK

GATE OK OK™ OK
Data Output Completion Signal

Result Notification OK

READY OK
Camera Image Input Enabled Signal

Trigger Ready - - - OK

OR OK S OK
Overall Judgement Output Signal

Overall Judgment - -— - OK

One-shot OR ** O-ne-shot Overall Judgement Result OK
Signal

DO (DOO0 to DO15) Data Output Signals OK

XFLG OK OK
Flow Command Completion Bit

Flow Command Completion - - - OK

XBUSY OK OK
Measurement Command Busy Bit

Flow Command Busy - -— - OK

XWAIT OK OK
Measurement Command Wait Bit

Flow Command Wait OK

Trigger ACK Trigger Signal Acknowledged Bit -— — — OK

Command Ready Command Execution Ready Bit --- --- --- OK

ERR OK OK
Error Signal

Error Status - - — OK

RUN OK OK
Measurement Mode Signal

Run Mode OK

ACK Command Completion Flag OK — — —

SHTOUT Exposure Completion Signal OK - — OK

STGOUT Strobe Trigger Output OK - - -

The execution of commands or other processing received through any other protocol cannot be detected.
The parallel BUSY signal can be used in all protocols.
If you use more than one protocol and need to detect command execution, use the parallel communications BUSY signal.

Data is not output when there is no handshaking for the PLC Link protocol.
The OR signal cannot be used with PLC Link communications.

The One-shot OR signal can be used only with parallel communications.
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Restrictions when Using Different Communication Protocols Simultaneously

Different communication protocols can be used together on the FH/FZ5. Restrictions when using different

protocols together are as follows:
* The Parallel Communications Module can be used with any other Communications Modules.
* For all Communication Modules other than the Parallel Communications Module, the following restrictions on
combinations apply.
Ethernet and RS-232C/422 cannot be used at the same time as PLC Link for Vision Systems.
EtherNet/IP or EtherCAT cannot be used at the same time as PLC Link for Vision Systems.
All combinations of Communications Modules other than those listed above are compatible.

IMPORTANT

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.

Communication protocol restrictions by operation mode

The FH Series/FZ5-1100 Series Sensor controller has an Operation mode selection.

The following are the primary restrictions associated with each of the respective Operation modes.

For more information on these restrictions, refer to the following.

(Reference: p "Setting the Operation Mode" in the “Vision System FH/FZ5 Series User's Manual (Z365)”

® Double Speed Multi-input

 To use the multi-input function, please use it in Parallel or EtherCAT which allow checking the status of the READY signal.
In the case of EtherCAT, check the status of the Trigger Ready signal instead of the READY signal.

» While using the multi-input function, most of the load on the CPU is allocated to measurement processing, which may
cause performance degradation (response delay, packet loss) and communication errors. Do not use EtherNet/IP
communication while using the Multi-input function.

« If you continue to input the trigger at the speed which is not synchronized to the communication output speed, there is a
risk of STEP not being output, or delays in measurement. Please make the trigger timing so it has no delay with the

communication.

® Multi-line random-trigger mode

* In non-procedure (RS-232C/422) and PLCLink (RS232C/422) only Line 0 can be used.
» Depending on the communication protocol, settings may be required for each line.
* In the case of Parallel, there are differences in Parallel /O function and Parallel terminal depending on the number of

lines.

® Non-stop adjustment mode

« Communication commands that can be received during Nonstop data transfer are only measurement commands (Parallel
/ non-procedure / PLCIink) and continuous measurement commands (Parallel only).

Vision System FH/FZ5 Series User’s Manual Differences in Specifications Based on the Communications Protocol
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Models That Are Compatible with the Communications Protocols

This section lists the external devices that can communicate with the FH/FZ5 for each communications protocol.

PLC Link and Non-procedure Communications

* Ethernet
OMRON
O: Can connect A: Only some models can connect X: Cannot connect
Interface
series CPU Unit Direct connection with Connection via Ethernet unit
CPU unit (built-in port)
SYSMAC_CJ2 [CJ2H or CJ2M | A(Built-in port only.) CJ1W-EIP21 (PLC Link only) or CJ1W-ETN21
CJ1H or CJ1G X CJ1W-EIP21 (PLC Link only) or CJ1W-ETN21
SYSMAC_CJ1
CJ1M A (Built-in port only.) CJ1W-EIP21 (PLC Link only) or CJ1W-ETN21
SYSMAC_CS 8212 CS1D, or x CS1W-EIP21 (PLC Link only) or CS1W-ETN21
CP1L A\ (Built-in port only.) ---
SYSMAC_CP1
CP1H X CJ1W-EIP21 (PLC Link only) or CJ1W-ETN21
SYSMAC_One [NSJ X NSJW-ETN21

Mitsubishi Electric

O: Can connect A: Only some models can connect X: Cannot connect

Interface
Direct
Sel‘ies Model name CPU Unit CPU name connection COnnection via
with CPU unit | Ethernet unit
(built-in port)
QO3UDECPU, Q04UDEHCPU,
QO06UDEHCPU, Q10UDEHCPU,
QnUDECPU | 1 | 3 ,DEHCPU, Q20UDEHCPU, ©
or Q26UDEHCPU
Universal QO3UDCPU, Q04UDHCPU,
MELSEC-QnU  |models QOBUDHCPU, Q10UDHCPU,
QnUDCPU Q13UDHCPU, Q20UDHCPU, or x
Q26UDHCPU QJ71E71-100
QO0UJCPU, QOOUCPU, QJ71ET71-B2
QnUCPU - h61ucPU, or Q02UCPU, % QJ71E71-B5
Basic models |QnCPU QO00JCPU, QO0CPU, or Q01CPU X
High- QO02CPU, QO02HCPU,
g"e'zriEC'Q performance |QCPU QO6HCPU, Q12HCPU, or X
models Q25HCPU
MELSEC-QnAS . . Q2ASCPU, Q2ASCPU-S1, y
Series Q2ASHCPU, or Q2ASHCPU-S1

Differences in Specifications Based on the Communications Protocol Vision System FH/FZ5 Series User’s Manual
for Communications Settings (Z342)



* RS-232C/422

OMRON
O: Can connect A: Only some models can connect X: Cannot connect
Interface
series CRU Unit Direct connection with Connection via serial communication unit
CPU unit (built-in port)
CJ2H O CJ1W-SCU21-V1, CJ1W-SCU31-V1, CJ1W-
SYSMAC_CJ2 SCU41- V1, CJ1W-SCU22, CJ1W-SCU32, or
CJ1W-SCU21-V1, CJ1W-SCU31-V1, CJ1W-
SYSMAC_CJ1 |CJ1H, CJ1G, or CJ1M O SCU41-V1, CJ1W-SCU22, CJ1W-SCU32, or
CJ1W-SCU42
CS1H, CS1D, or CS1Ww-sCBOO-V1, CS1W-SCU21-V1, or
SYSMAC_CS CS1G © CS1W-SCU31-V1
SYSMAC_CP1 |CP1E, CP1L, or CP1H X CP1W-CIF01
SYSMAC_One |NSJ O —
SYSMAC_NJ  |NJ501 or NJ301 CJ1W-SCU22, CJ1W-SCU32, or CJ1W-SCU42

Mitsubishi Electric

O: Can connect A: Only some models can connect X: Cannot connect

MBINIBAQ

Interface
Direct Connection via
Series Model name | CPU name CPU Unit connection serial
with CPU unit | communication
(built-in port) unit
QO3UDECPU, Q04UDEHCPU,
QO6UDEHCPU, Q10UDEHCPU,
X
QnUDECPU Q13UDEHCPU, Q20UDEHCPU,
or Q26UDEHCPU
Universal QO03UDCPU, Q04UDHCPU,
MELSEC-QnU  |models QnUDCPU QO06UDHCPU, Q10UDHCPU, o
Q;gﬂgﬂgiﬂ Q20UDHCPU, or QU71C24N or
Q QJ71C24N-R2
QO0UJCPU, QO0OUCPU,
QnUCPU | a01ucPU, or Q02UCPU ©
Basic models |QnCPU QO00JCPU, QO0CPU, or Q01CPU O
High- Q02CPU, Q02HCPU,
Z':r'i;iEC'Q performance |QCPU QO6HCPU, Q12HCPU, or X
models Q25HCPU
A1SJ71QC24N1
MELSEC-QnAS | . Q2ASCPU, Q2ASCPU-S1, y or
Series Q2ASHCPU, or Q2ASHCPU-S1 A1SJ71QC24N1
-R2
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¢ EtherNet/IP

O: Can connect A: Only some models can connect X: Cannot connect

CJ1W-EIP21 (Only version 2.1 supports

SYSMAC NJ NJ501 or NJ301 @) Sysmac NJ connection. This applies to NJ
versions 1.01 and later.)
SYSMAC_CJ2 CJ2Mor CJ2H | A (Built-in port only.) CJ1W-EIP21
CJ1H or CJ1G X CJ1W-EIP21
SYSMAC_CJ1
CJ1M A (Built-in port only.) CJ1W-EIP21
CS1H, CS1D, or
SYSMAC_CS CS1G X CS1W-EIP21
* EtherCAT

O: Can connect A: Only some models can connect X: Cannot connect

SYSMAC NJ

NJ501
NJ301
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Methods for Connecting and Communicating with External Devices

This section describes the communications specifications, data /O methods,
communications settings, communications commands, and other details for each
communications protocol used to communicate between the FH/FZ5 and external
devices.

EtherCAT Connections (FH-1000 series/FH-3000 series

(0] 01 1Y) PP 44
Communicating with PLC Link......ccccccceeriiiiiccccccnneeens 162
Communicating with EtherNet/IP...........ccccoocvinniinennn. 213
Non-procedure Communications............ccccceerrrrrrrneeceees 269
Parallel Communications..........cccccoiiiiiiiiciiiieneeeeeeee, 299
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EtherCAT Connections (FH-1000 series/FH-3000 series only)

This section explains the communication settings required for communication by EtherCAT between the Sensor
Controller and an external device, communication specifications, input/output formats, and the communication
timing chart.

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 communications cycle time by transmitting Ethernet frames at high speed.
Although EtherCAT is a unique communications protocol, standard Ethernet technology is used for the physical
layer, which means you can use Ethernet cables for wider application.

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 realtime data transmission.

EtherCAT master Slave Slave Slave

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

Ethernet frames

EtherCAT Connections (FH-1000 series/FH-3000 series only) Vision System FH/FZ5 Series User’s Manual
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The data exchanges that are cyclically performed between the EtherCAT master and EtherCAT slaves use

EtherCAT telegrams that are stored directly in the Ethernet frames.

Each EtherCAT telegram consists of a telegram header (including the data length and one or more slave
addresses), data, and a working counter (i.e., check bits).

Ethernet frame

Ethernet Ethernet data (1,498 bytes max.) CRC
header
N v J
EtherCAT L~ 1st to nth EtherCAT telegrams EtherCAT frame
header
1st EtherCAT | 2nd EtherCAT nth EtherCAT
telegram telegram telegram
Telegram
header D LG

Vision System FH/FZ5 Series User’s Manual
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Types of EtherCAT Communications

The following 2 types of communications are available with EtherCAT.
PDO communications are executed in each EtherCAT communications cycle to refresh data continuously. SDO
communications are executed between PDO communications.

Process Data Communications (PDO Communications)
The process data communication function (PDO communication) cyclically transfers process data in real-time.
The EtherCAT master maps the logical process data space to the nodes to achieve cyclic communications
between the EtherCAT master and slaves.

EtherCAT master Slave Slave Slave Slave

1 $ |

Ethernet %Tfr 1st EtherCAT 2nd EtherCAT 3rd EtherCAT
header |header telegram telegram telegram

a a p

CRC

Logical process data

a2

Data a

Datab [«

Data c

4

Mailbox Communications (SDO Communications)

The mailbox communication function (SDO communication) is used to perform message communication.
Whenever necessary, the EtherCAT master sends a command to a slave, and then the slave returns 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

EtherCAT Connections (FH-1000 series/FH-3000 series only) Vision System FH/FZ5 Series User’s Manual
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Structure of CAN Application Protocol over EtherCAT (CoE)

EtherCAT allows the use of multiple protocols for communication. The EtherCAT slave terminal uses "CAN
application protocol over EtherCAT" (CoE) as the device profile for "CAN application protocol", which is an open
network standard. CoE is a communication interface that is designed to provide compatibility with EtherCAT
devices.

The following figure shows how the CoE is structured for an FH-series Vision Sensor.

FH Sensor Controller

Application layer FH Unit application

1C

Object dictionary |

Transitions of SDO (mailbox) | PDO mappings |
communications
states |PDO communications (cyclic)|
Registers Mailbox Process data

SyncManager FMMU

EtherCAT data link layer

| EtherCAT physical layer |

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

PDOs are contained in the object dictionary. The PDOs can be mapped in the object dictionary. The process
data is defined by the PDO mappings. PDOs are used in PDO communications for periodic exchange of process
data.

SDOs are the objects that can be read and written. SDOs are used in non-periodic SDO communications (event-
driven message communications).

If you use the CoE interface to set the object dictionary for PDOs and SDOs, you can provide EtherCAT devices
with the same device profiles as the CAN application protocol.

Vision System FH/FZ5 Series User’s Manual EtherCAT Connections (FH-1000 series/FH-3000 series only)
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EtherCAT Slave Information Files (ESI Files)

The setting information for an EtherCAT slave is provided in an ESI file (EtherCAT slave information).
The EtherCAT communications settings are defined based on the ESI files of the connected slaves and the
network connection information.

You can create the network configuration information by installing ESI files into the network setup software
(configuration tool)."”

You can download the network configuration information to the EtherCAT master to configure the EtherCAT
network.

Configuration Tool EtherCAT master

Network
configuration
information

ESl files

EtherCAT EtherCAT Slave
slave Terminal

ﬁi@ﬂ@éﬁe l

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

ESl files for the FH can be downloaded from the OMRON website.

*1: If you are using Sysmac Studio, it is not necessary to install the ESl files in the network setup software (configuration tool). The
ESI files for OMRON EtherCAT slaves are already installed in the Sysmac Studio. You can update the Sysmac Studio to get the
ESI files for the most recent models.
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Transitions of Communications States

The state transition model for communications control of the EtherCAT Slave Terminals is controlled by the

EtherCAT master.

The following figure shows the communications state transitions from when the power supply is turned ON.

Power supply ON

4

Pre-Operational

A 4

(%]

afe-Operational

4

A

Operational

The table below shows whether or not data objects can be sent and received in each communication state.

SDO . _
Status communi Sending | Receiving Description
: PDOs | PDOs =
cations
Init Not possi- [Not possi- |Not possi- [Communications are being initialized. Communications are
ble ble. ble. not possible.
Only SDO communications (message communications) are
. . Not possi- |Not possi- |possible in this state.
Pre-Operational Possible. ble. ble. This state is entered after initialization is completed. It is
used to initialize network settings.
Not possi- In this state, both SDO communications (message commu-
Safe-Operational Possible. |Possible. P nications) and sending PDOs are possible.
ble. . . .
Information, such as status, is sent from the Slave Terminal.
. . . . This is the normal state for communications.
Operational Possible. |Possible. | Possible. PDO communications are used to control the 1/0 data.
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Process Data Objects (PDOs)

This section describes the process data objects (PDO) that are used in EtherCAT communication.

Introduction

Process data objects (PDOs) are used to transfer data during cyclic communications in realtime.

There are two types of process data objects (PDOs): the RxPDOs, which are used by the EtherCAT Slave
Terminal to receive data from the EtherCAT master; and the TxPDOs, which are used by the EtherCAT Slave
Terminal to send data to the EtherCAT master.

RxPDO

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

EtherCAT master

Example: Built-in

EtherCAT port
on NJ-series
CPU Unit

TxPDO

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

EtherCAT
Slave
Terminal

The EtherCAT application layer can hold more than one object to enable the transfer of various process 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 1/0O control.

EtherCAT Connections (FH-1000 series/FH-3000 series only)
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PDO Mappings

PDO mapping objects contain the I/O data for the EtherCAT Slave Terminals. PDO mapping objects for the
RxPDOs are managed in the object dictionary from indexes 1600 to 17FF hex, and for the TxPDOs from indexes
1A00 to 1BFF hex.

PDO Mapping Scheme in EtherCAT
The PDO mapping scheme in EtherCAT is described below.
Three application objects (objects A, B, and D) are allocated to the PDO (name: PDO_1) at index 1ZZZ hex.
As described here, PDO mapping shows how application objects are assigned to PDOs.
Indexes and subindexes are also assigned to application objects.

Object Dictionary

s Index Ir?clljgx Object Contents
g 1ZZZ hex | 01 hex | 6TTT hex TT hex
g 02 hex | BUUU hex UU hex
= 03 hex | 6YYY hex YY hex | 16 [
PDO-Length:32Bit | | b S v
PDO_1 | Object A | Object B | Object D
A A A
6TTT hex | TT hex Object A
5 6UUU hex | UU hex Object B
S| 6VVVHex | VV hex Object C
£ | BYYY hex | YY hex Object D
g
5 | 622ZHex | 22 hex Object E
<<

PDO Mapping with EtherCAT Slave Terminals
An EtherCAT Slave Terminal has PDOs for the FH-series Vision Sensor and each NX Unit.
Application objects are assigned by default to the PDOs for each Unit.

The following diagram shows a specific example for one of the PDOs in an FH-series Vision Sensor.

Object Dictionary

2% Index Sub Object Contents

gL Index )

©

= ° | 1BFF hex |01 hex [2001 hex 01 hex *I| 8 l

PDO-Length: 8 Bit | 1 TSR nEEEE .

Sysmac error status

|

512th transmit PDO mapping

2001 hex | 01 hex | Sysmac error status

object

Application

*1. This is expressed as 0x2001:01 on the Sysmac Studio.

In the previous example, a single application object is assigned to the PDO at index 1BFF hex (name: 512th
transmit PDO mapping). This PDO is a TxPDO. The application object contains the Sysmac error status at
index 2001 hex and subindex 01 hex.
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Assigning PDOs

Scheme for Assigning PDOs to EtherCAT Slaves
You can assign more than one PDO to an EtherCAT slave.
Here, PDOs are assigned to index 1C12 hex for the RxPDO, and 1C13 hex for the TxPDO.
The following example shows how PDOs are assigned.

08: E; Index Ir?;ebx Object Contents
% % 1C13 hex 1 1A00 hex
S5 2 1A01 hex
7 & 3 1A03 hex ‘ ‘ )
Sync Manager entity Z
(P00 ] eooe | oo |
1 A
1A00 hex PDO A
» 1A01 hex PDO B
g 1A02 hex PDO C
g’ 1A03 hex PDO D
§ 1A04 hex PDOE
1A05 hex PDO F
1A06 hex PDO G

In this example, three PDOs (PDO A, PDO B, and PDO D) are assigned to index 1C13 hex (for the TxPDOs).

Similarly, a PDO (for the RxPDO) is assigned to index 1C12 hex.
These assignments determine the PDOs to use for communications between the EtherCAT master and

slave.

EtherCAT Connections (FH-1000 series/FH-3000 series only) Vision System FH/FZ5 Series User’s Manual

for Communications Settings (Z342)



Service Data Objects (SDOs)

This section describes the service data objects (SDO) that are used in EtherCAT communication.

Introduction

EtherCAT Slave Terminals support SDO communications.

The EtherCAT master can read and write data from and to entries in the object dictionary with SDO
communications to make parameter settings and monitor status.

Refer to p Object Dictionary Area (p.112) for the objects that you can use with SDO communications.

Abort Codes

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

Abort code value

Meaning

05030000 hex

Toggle bit not changed.

05040000 hex

SDO protocol timeout.

05040001 hex

Client/server command specifier not valid or unknown.

05040005 hex

Out of memory.

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

The object does not exist in the object directory.

06040041 hex

The object cannot be mapped to the PDO.

06040042 hex

Number/length of mapped objects exceeds PDO length.

06040043 hex

General parameter incompatibility.

06040047 hex

General internal incompatibility in the device.

06060000 hex

Access failed due to a hardware error.

06070010 hex

Data type does not match, length of service parameter does not match.

06070012 hex

Data type does not match, service parameter is too long.

06070013 hex

Data type does not match, service parameter is too short.

06090011 hex

Missing subindex.

06090030 hex

Value of parameter exceeded range (only for write access).

06090031 hex

Value of parameter that was written is too high.

06090032 hex

Value of parameter that was written is too low.

06090036 hex

Maximum value is less than minimum value.

08000000 hex

General error.

08000020 hex

Data cannot be transferred or stored to the application.
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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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Communications between an EtherCAT Master and Slaves

This section describes the communications modes between the master and slaves for EtherCAT
communications, and the communications modes for EtherCAT Slave Terminals.

Communications Modes for Communications between an EtherCAT Master and Slaves

Free-Run Mode (Not supported on the FH)

In free run mode, the slave processes the I/O (refreshes the 1/0 data) asynchronously with respect to the
communications cycle of the master.

DC Mode

In DC mode, the slave processes the I/O (i.e., refreshes the 1/0 data) in synchronization with the
communications cycle of the master. A distributed clock (DC) system whereby the master and slave share
the same clock is used to synchronize EtherCAT communications. Interruptions (Sync0) are generated in the
slaves at precise intervals based on this clock. Each slave executes I/O processing at this precise timing.

Communications Modes for EtherCAT Slave Terminals

The FH-series Vision Sensors support DC Mode. They do not support Free-Run Mode.

Communications Cycle

The communications cycle is determined by the setting for it in the EtherCAT master.

Refer to the p NJ-series CPU Unit Built-in EtherCAT Port User’s Manual (Cat. No. W505) for the
communications cycles that are supported by the built-in EtherCAT ports on NJ-series CPU Units.
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FH-series Vision Sensor Communications Method When Connected to EtherCAT

You can use EtherCAT communications between an EtherCAT master and Vision Sensors to control the Vision
Sensors from the master with commands and responses and to output the data that results from measurements.

To connect an FH-series Vision Sensor to an NJ series CPU unit by EtherCAT, use Sysmac Studio (Standard
Edition) Version 1.09 or later.
The Sysmac Studio is used to register the Vision Sensors in the EtherCAT slave configuration on the [Edit
Network Configuration] tab page.
Refer to p Section 5 Controller Configurations and Setup in the Sysmac Studio Version 1 Operation Manual
(Cat. No. W504) for the registration procedure.

IMPORTANT

When Sysmac Studio is used in a high load environment, such as input of measurement triggers at short intervals while
connected online to an FH, there may be deviations in the measurement processing time.

Up to eight FH-series Vision Sensors can be connected to an NJ-series Controller by EtherCAT.

For EtherCAT communications, the I/O ports in the following six areas in the Controller are used for communications.
The I/O ports in the Sysmac Error Status Area are used only when an NJ-series CPU Unit is connected as the master.

Command/
response method

(1) /O ports in the
Command Area

You write the control commands to execute for the Vision Sensor to these 1/0
ports.

(2) I/0 ports in the
Response Area

The FH Sensor Controller writes the results of executing the control commands
that were written to the Command Area to these 1/O ports.

Data output after
measurements

(3) /O ports in the
Data Output Area

The FH Sensor Controller writes the measurement parameters, judgement
results, and other measurement results to these 1/O ports after measurements
are executed.

Error status

(4) /O ports for
Sysmac Error Status
Area

The FH Sensor Controller writes the error status to these 1/0O ports.
These I/O ports function only if the Sysmac Studio and Vision Tool are used
together.

User area

(5) I/0O ports in the
user input area

You write data that you defined for the FH Sensor Controller to these 1/O ports.

(6) I/0 ports in the
user output area

The FH Sensor Controller writes data that you defined for the FH Sensor Con-
troller to these I/O ports.
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Controller (master)

Command/
response
method

« Control signals
» Command codes

/O ports in the Command Area
You write the following control
commands for the Vision Sensor.
» Command parameters

/0 ports in the Response Area

The Vision Sensor writes the
execution results.

.

Data

output

after
measurements|

/0 ports in the Data Output Area

The Vision Sensor writes the
output data.

]

Error status

1/0 ports for Sysmac Error Status Area

The Vision Sensor writes the
error status.

7

User area

1/0 ports in the user input area

You write data that you defined
for the FH Sensor Controller to
these 1/0 ports.

1/0 ports in the user output area

Data that you defined for the
FH Sensor Controller is written
to these 1/O ports from the

FH Sensor Controller.

Commands

L |

Responses

External
outputs™

1

The Vision
Sensor writes
the values
measured by
processing
item A.

Input

|

Output

1

Vision Sensor (slave)

The Vision Sensor executes the
control commands written to the

1/0 ports in the Command Area.

, Execution

The Vision Sensor writes the execution
results to the 1/0 ports in the Response
Area in the Controller.

» Status signals

« Command codes

* Response codes

* Response data

Data is written to the Communications Module.

The Vision Sensor writes the
error status to the 1/0 ports in the
Sysmac Error Status Area.

+ Sysmac error status

The FH Sensor Controller proceed
with processing using the written
data.”

FH Sensor Controller to these 1/0

The FH Sensor Controller writes
data that you defined for the
ports.™

*1:

28 bytes

24 bytes

-+ Operation is
performed by
executing the
measurement
flow (32 to
256 bytes).

1 byte

32 byte

32 byte

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 signal to request the output data.

*2:
*3:

Refer to P Settings Required for Data Output (p.29) for information on the Output Units that output measurement data.
Use the Macro Customization Function to input and output to the User Area.

For the Macro Customization Function, refer to p» EtherCAT communication of the 10 Module List in the Vision System FH/FZ5
Macro Customize Functions Programming Manual (Cat. No. Z367).
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Communications in Multi-line Random-trigger Mode

When the operation mode is multi-line random trigger mode, an FH-series Vision Sensor can be used to control

up to eight lines.

When multi-line random trigger mode is used, the 1/O ports (areas) for communication between the Vision
Sensor and master are assigned as shown below.

method I/O ports in the Response Area
Assigned for each line.

Data output after I/O ports in the Data Output Area >
measurements

I/O ports in the User Input Area
User area

I/O ports in the User Output Area

-’

Error status I/0 ports for Sysmac Error Status Area The same for all lines.

A Module (line) is assigned to each EtherCAT communications slot with the Sysmac Studio Standard Edition to
allocate independent PDO communications areas for each line.

Line O

Allowable Output Data Sizes
The upper limit of the output data size will differ by number of lines in use and use of User area as shown below.

Line 0
PDO
communications
Line 1
PDO NJ-series Controller
communications — T T
8 (X9
: 3
Line 6
PDO You can specify
communications the output data
Line 7 size for each line.
PDO

communications

Number of lines

Don't use User area

Use User area

Line 1

Max 256 bytes

Max 256 bytes

Line 2

Max 256 bytes

Max 256 bytes

Line 3

Max 256 bytes

Max 256 bytes

Line 4

Max 256 bytes

Max 256 bytes

Line 5

Max 256 bytes

Max 128 bytes

Line 6

Max 128 bytes

Max 128 bytes

Line 7

Max 128 bytes

Max 128 bytes

Line 8

Max 128 bytes

Max 128 bytes
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Minimum PDO Communications Cycle Time
Do not set the communication cycle (PDO communication cycle time) for EtherCAT communication to a value
lower than the applicable minimum time given in the following table.
The minimum communication cycle (PDO communication cycle time) depends on the Data output byte size and
the use of the User area differs with the Number of controlled lines, as shown below. When multi-line random
trigger mode is used, the minimum communication cycle is the minimum value of the maximum byte size for each
line.

If the Communication cycle (PDO Communication cycle time) is set lower than the minimum value below, an
exception (AL status code: 0x0035) will occur and EtherCAT communications will be lost.

* Do not use the User area:

Number of controlled Data output byte size
lines 32 bytes ‘ 64 bytes ‘ 128 bytes 256 bytes
1 line 125 us 250 us
2 lines 250 us
3 lines 250 ps ‘ 500 us
4 lines 500 us
5 lines 500 us 1,000 us
6 lines 500 us 1,000 us Not supported.
7 lines 500 us 1,000 us Not supported.
8 lines 1,000 us Not supported.

e Use the User area

Number of controlled Data output byte size

lines 32 bytes 64 bytes 128 bytes ‘ 256 bytes
1 line 125 ps 250 ps
2 line 250 s ‘ 500 ps
3 line 500 us
4 line 500 us 1,000 us
5 line 500 ps ‘ 1,000 us Not supported.
6 line 1,000 us Not supported.
7 line 1,000 us Not supported.
8 line 1,000 us ‘ Not supported.
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Applicable Models

* OMRON

O: Can connect A: Only some models can connect ---: Cannot connect

Series

CPU

Interface

Direct connection with
CPU unit (built-in port)

Connection via master unit

NJ501
NJ301
NJ101
NX701

SYSMAC NJ/NX

¢ Beckhoff

TwinCAT PC Edition, Industrial PCs, and Embedded PCs
*1: You must obtain an ESI file for the FH-series Vision Sensor from OMRON to use a Beckoff master.
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Communications Settings

The following settings are required to use EtherCAT communications.

1. Communications Module settings
(startup settings)

\

2. Communications specifications set-
tings

\:

3. Output data settings (processing item
registration)

\

4. EtherCAT network configuration set-
tings

5. Communications confirmation

The communication method to be used is determined by selecting a commu-
nication module. Refer to pp Communications Module Settings (Startup Set-
tings) (p.62).

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

The number of data or size that is output to the Data Output Area and
whether to use the User Area is also set. Refer to pp Communications Speci-
fications Settings (p.63).

The data to output to the Data Output Area is registered in the Output Unit.
The output is placed in the measurement flow in the same way as for other
processing items. Refer to p» Output Data Settings (Processing Item Regis-
tration) (p.66).

The FH-series Vision Sensors are registered in the EtherCAT slave configu-
ration on the Sysmac Studio.

If you use Multi-line Random-trigger Mode for multiple lines, set the Commu-
nications Module for each line. Refer to p EtherCAT Network Configuration
Settings (p.69).

If communications are performed normally, the ECAT RUN indicator on the
Vision Sensor will light green.

If communications are not performed normally, check the communications
specifications settings that were made in step 2.

Also, error events are registered in the troubleshooting function of the Sys-
mac Studio if normal communications are not possible. Use them to trouble-
shoot the problem. Refer to p» Communications Test (p.70).
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Communications are set up as shown below when you use the multi-line random-trigger mode.

Settings on
the window
forline 0

Settings on
the window
for line 1

Settings on
the window
for line 7

Communications
Module setting

Communications

Set [Fieldbus] to [EtherCAT].

A

specifications settings

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

* Number of output data bytes
(output size):

Set for each line.

l

Communications
Module setting

Output data
designation

Set [Fieldbus] to [EtherCAT].

Communications
Module setting

v

Set [Fieldbus] to [EtherCAT].

v

Output data
designation

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

Output data
designation

The output data is designated
according to the output data
size that was set on the
window for line 0.
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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, select [Tool] — [System Settings].

2 Select [System setting] — [Startup] — [Startup setting] on the Multiview Explorer on the left and
then click the [Communication] button.

System Settines

= System Settings ! ) o .
- Startup Language Setting Basic Communication Operation mode
Startup setting
- Camera
. Camera connection sCommunication module select

- Inter-camera setting

Serial{Ethernet)

- Cutput signal setting INDrmal(UDP) M
[=1- Communication Serial(RS-232C1422) INormaI j
- Parallel
- RE-232C422(Marmal) Parallel | standard Parallel 1io =]
- Ethernet{Mormal(LIDP1) Fieldbus
- EtherCAT
[=)- Cther Remaote Operation ION j
- Date-time setting

- Fan control setting
- STEP =etting

3 In the Communications Module Selection Area, select [EtherCAT] in the [Fieldbus] box and
then click the [Apply] button.

4 Click the [Data save] button in the Toolbar.
Apply ‘

5 0n the Main Window, select [Function] — [System restart].
Click the [Apply] button in the [System Restart] dialog box to restart the Sensor Controller.

6 When the Sensor Controller has been restarted, operation will be performed for the default
settings of the specified Communications Module.
Set the communications settings according to the PLC or other external device.

IMPORTANT

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) In the Communications Module settings for line 0, set the Fieldbus Box to EtherCAT, save the setting to the Vision Sensor,
and then restart the system.

(2) After 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. Repeat this step for the rest of the lines.

You can save the Communications Module settings to a file.
Use the System data or System + Scene group 0 data option for saving settings to a file.

Refer to: p Saving Settings Data to the Controller RAM Disk or an External Memory Device in the Vision System FH/FZ5
Series User’s Manual (Cat. No. Z365).
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Communications Specifications Settings

You must set the data output size, output handshaking, and output controls for EtherCAT communications.

IMPORTANT

» Use the same communications specifications settings for the Sensor Controller and the external device.
* Do not input signals to EtherCAT from an external device while setting the EtherCAT system 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.
Reference: p» Communications Module Settings (Startup Settings) (p.62)

1 On the Main Window, select [Tool]- [System Settings].

2 Select [System Settings] and then select [Communications] — [EtherCAT].

The tab page for the communications settings is displayed.

3 set up the following items.

Setting

Line0

Line1

Line2

Line3

Line4

Line5

Line6

Line7

Cutput control :

Timeout [s] :

Cutput period [ms] :

Cutput time [ms] :

Data output number : User Area
|Result Data Format 0(DINT 8) =] JorF |
|Result Data Format 0(DINT 8) =] JorF |
[Result Data Format 0(DINT 8) x| |oFF |
|Result Data Format 0(DINT 8) =] JorF |
[Result Data Format 0(DINT &) x| |oFF |
|Result Data Format 0(DINT 8) =] JorF |
[Result Data Format 0(DINT 8) =] JorF |
|Result Data Format 0(DINT 8) =] JorF |

Vision System FH/FZ5 Series User’s Manual
for Communications Settings (Z342)

EtherCAT Connections (FH-1000 series/FH-3000 series only)

S82IA8(] [BUIBIXT 1M Bunesiunwiwo) pue Bunosuuos) Joj SpoYIsiy n

63



Set value

Setting item [Factory default] Description
This setting is used to output the measurement
None . .
(None) results asynchronously with the external device.
Output control .
Handshaking , This setting is used to output the measurement
Handshaking

results synchronously with the external device.

Output period
[ms]

2 10 5,000 cycles
(2 cycles)

Set the timing for outputting the measurement results.
Set the number of cyclic communications of the EtherCAT PDO communications
cycle after which to output the measurement results from the Sensor Controller.

Output time [ms]

1 to 1,000 cycles

Set the time to hold the output of the measurement results.
Set the number of EtherCAT PDO communications cycles to hold the output from

(1 cycle) the Sensor Controller.
Timeout [s] . .
(When [Output 0.5 10 120.0 Setthe timeout time. . .
. A timeout error occurs if the external device does not perform handshaking
Control] is setto |(10.0 s)

[Handshaking])

during the set time.

Line n Data Out-
put number
(number of data
outputs for line n)

Result Data Format 0
(DINT 8)

Result Data Format 1
(DINT 16)

Result Data Format 2
(DINT 32)

Result Data Format 3
(DINT 64)

Result Data Format 4
(LREAL 4)

Result Data Format 5
(LREAL 8)

Result Data Format 6
(LREAL 16)

Result Data Format 7
(LREAL 32)

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)

Set number of data items to output for each line.
There are two data sizes that are used for the output data: 4 bytes (DINT) and 8

bytes (LREAL).

Select the output data sizes and number of outputs from the following selections.

Result Data Format 0
(DINT 8)

Eight 4-byte data items are output.
(Total: 32 bytes)

Result Data Format 1
(DINT 16)

Sixteen 4-byte data items are output.
(Total: 64 bytes)

Result Data Format 2
(DINT 32)

Thirty-two 4-byte data items are output.
(Total: 128 bytes)

Result Data Format 3
(DINT 64)

Sixty-four 4-byte data items are output.
(Total: 256 bytes)

Result Data Format 4
(LREAL 4)

Four 8-byte data items are output.
(Total: 32 bytes)

Result Data Format 5
(LREAL 8)

Eight 8-byte data items are output.
(Total: 64 bytes)

Result Data Format 6
(LREAL 16)

Sixteen 8-byte data items are output.
(Total: 128 bytes)

Result Data Format 7
(LREAL 32)

Thirty-two 8-byte data 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 5 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 output, for a total of 40 data items.
(Total: 256 bytes)

User area

(OFF)
ON

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

each line.

*1: If you control from six to eight lines in the multi-line random-trigger mode, you cannot use the 256-byte data output sizes.
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4  Click the [Apply] button.

IMPORTANT

If you change any of the [Line N Data Output Number] and [User area] settings, restart the Controller.

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 numbers.
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 slower than processing 32-bit
calculations.

EtherCAT Communications Settings for Multi-line Random-trigger Mode

If you will use the multi-line random-trigger mode for EtherCAT communications for multiple lines, you can set
the EtherCAT communications settings only on the setting tab page for line 0.
The EtherCAT communications settings for multiple lines are given in the following table.

Setting item Description
Output control The same setting is used for all lines.
Output period The same setting is used for all lines.

Set for each line.
The Fieldbus data output setting for each line depends on the Data Output Num-

Output setting ber setting. Refer to p Output Data Settings (Processing Item Registration)
(p.66).
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Output Data Settings (Processing Item Registration)

Use the following procedures to set the items to output to EtherCAT and the output format.

Registering Processing Items

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

1 Click the [Edit flow] button in the Toolbar.

2 Select the [Fieldbus Data Output] processing item from the processing item tree.

B 3 output resutt
b [ Data Output

- | Parallel Data Output
'E:!'

Parallel Judgement Output

Fieldbus Data Output

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

0.Camera Image Input

i

& 1.Search
=]

2 Fieldbus Data Output
igldbus Data Outp

4 Click the [Fieldbus Output] (j) Icon and set the data output items and data format.
Refer to the following references for details on the settings.
Reference: p Setting the Output Data (p.68)

IMPORTANT

Fieldbus Data Output

Specify the Communication setting before setting of Fieldbus Data Output.

Note that if you change the Communication settings after setting of Fieldbus Data Output, the changed settings are not
displayed on the Fieldbus Data Output setting display.

EtherCAT Connections (FH-1000 series/FH-3000 series only) Vision System FH/FZ5 Series User’s Manual
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» 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.
Refer to p» Communications Specifications Settings (p.63) for the number of data items that you can output for each Data
Output Number setting.
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 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.
» Controlling Data Output with Handshaking
If handshaking is used to control data output, the timing of outputting the data is controlled by I/O signals.
Each time that data is output, read the output data and move it to a different part of I/O memory in the PLC.
Refer to p Data Output Control with Handshaking (p.32) for more information on handshaking.

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.) Reference: p
Outputting the Output Data (p.27)
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Setting the Output Data

Set expressions for the data to output.
Expressions are set for both 4-byte data (DINT) and 8-byte data (LREAL).

The Fieldbus Data Output setting item changes according to the EtherCAT communications settings. 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.

7
8

Click the Fieldbus Data Output Icon (g) in the measurement unit list (flow).

The Fieldbus Data Output Window is displayed.

The following tabs are displayed: [DINT Setting] and [LREAL Setting]. The output data numbers are
displayed according to the EtherCAT communications settings.

Click the [DINT Setting] or [LREAL Setting] tab.
The [DINT Setting] or [LREAL Setting] tab page is displayed according to the EtherCAT communications settings.

In the list, select the output data number for the expression to set.

1.Ficldbus Data Ouiput

DINT Setting LREAL Sefting

Output data

No. | Gomment Expression [

0
3
2
3
4
5
6

4 | >

No. 0 ™ commentview

comment: [ =]
Expression

Result 0.0000

The selected output data number is displayed under the list.

Click the [...] button next to the expression box and set the expression.

For calculation settings, refer to section of Calculation in FH/FZ5 Processing Item Function Reference
Manual (Cat. No. Z341).

—

Specify the processing items, measurement results, and measurement data in the expression.

You can also perform arithmetic or function calculations on the measurement data before it is output.
Click the [...] button for the [Comment] box and enter an explanation of the expression.

The comment you enter will be displayed in the detailed results on the Main Window. For example, if you
enter “Test” as the comment for expression 0, “Test” will be displayed in place of “Expression 0” in the
detailed results area on the Main Window.

Repeat steps 4 and 5 to set expressions for all of the required output data numbers.

Click the [DINT Setting] or [LREAL Setting] tab and then set expressions in the same way as
for steps 3 to 5, above.

If you delete one of the expressions that is set for an output data number, 0 is output for the output data for that number.
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EtherCAT Network Configuration Settings

To connect FH-series Vision Sensors to an NJ-series Controller, you must use the Sysmac Studio to register the
Vision Sensors in the network configuration.

IMPORTANT

To connect FH-series Vision Sensors to an NJ/NX series Controller, you must place the Sysmac Studio online with the
Vision Sensors in the EtherCAT network configuration.

Registering the Vision Sensors in the EtherCAT Slave Configuration

Register the Vision Sensors in the EtherCAT slave configuration on the [Edit Network Configuration] tab page.
Refer to p Section 5 Controller Configurations and Setup in the Sysmac Studio Version 1 Operation Manual
(Cat. No. W504) for the registration procedure.

IMPORTANT

Use Sysmac Studio Standard Edition version 1.09 or higher to set up the EtherCAT connections between FH-series Vision
Sensors and an NJ-series Controller.

Setting the Data Output Sizes

Use the Sysmac Studio to assign PDO communications areas for each line in the master according to the Data
Output Number settings in the EtherCAT communications specifications settings.
There are the following two setting methods.

Online settings
If the data output sizes are already set in the Vision Sensors, use the following procedure to make the
settings in the Sysmac Studio.

1 Place the Sysmac Studio online with a Vision Sensor.

2 Take the Vision Sensor offline. The settings from the Vision Sensor will be loaded to the
Sysmac Studio.

3 PDO communications areas will also be assigned in the master according to the
EtherCAT communications specifications settings.

Offline settings

To set the data output sizes on the Sysmac Studio when they are not yet set in the FH-series Vision Sensors,
use the following procedure offline.

1 Display the window to edit the FH-series system data.
Display the EtherCAT Settings Window and select the check boxes for the EtherCAT settings.
Restart the FH Simulator to enable the settings.

2

3

4  After the Simulator is restarted, display the EtherCAT Settings Window and set the Data
Output Number for each line.

5 Restart the FH Simulator to enable the settings.

PDO communications areas will also be assigned in the master according to the EtherCAT
communications specifications settings.

If you change any parameter that requires that the Vision Sensor be restarted, n will be displayed by the model in the
Multiview Explorer. If this icon is displayed, restart the Vision Sensor.
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IMPORTANT

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*1 cannot be used. If a 256-byte data output size is set, a warning mark will appear in Sysmac Studio.

*1:  Three types: "Result Data Format 3 (DINT 64)", "Result Data Format 7 (LREAL 32)", "Result Data Format 11 (DINT 16 +
LREAL 24)"

Communications Test

You can check whether the EtherCAT communications settings are correct.
If communications are performed normally, the ECAT RUN indicator on the Vision Sensor will light green.
If communication does not take place normally, check the communication specification settings.

An error log is recorded in Troubleshooting in Sysmac Studio. Use the error log to help resolve the problem.
Refer to p Sysmac Error Status Event Code Table (p.96).

For LED specifications of ECAT RUN-LED of FH series Sensor Controller, refer to 3-1 Sensor Controller in Vision System
FH/FZ5 series Hardware Setup Manual (Z366).
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I/0 Ports by Area (PDO Mapping) and Memory Assignments

This section describes the I/O ports in the Command, Response, Data Output, User Area, and Sysmac Error

Status Areas.

Refer to the following section for the sizes, data types, default values, and other information on the 1/O ports.
Reference: p Vision Sensor Specific Objects (p.152)

Command Area |/O Ports
Controller (Master) to Vision Sensor (Slave)

1/0 port name Signal name Function
Control Flag Control Signals

Switches from OFF to ON when the Controller (master) instructs the
sensor controller (slave) to execute the control command. (Switches
from OFF to ON when setting of the control command code and param-

Command Command Request eter is completed.)

Request
Switched from ON back to OFF by the Controller (master) when the
Command Completion signal from the Sensor Controller (slave) turns
ON.
Switches from OFF to ON when the Controller (master) requests mea-
surement execution.

Trigger Measurement Trigger

This signal returns to OFF when the Trigger Acknowledged signal goes
ON.

Flow Command

Flow Command Request

Turn ON this signal to request execution of a command that was input
during execution of the fieldbus flow control.

enabled.

Request Switched from ON back to OFF when the Flow Command Completion
signal turns ON.
Switches from OFF to ON to turn OFF the Sensor Controller (slave)
Error Status signal.
Error Clear Clear Error
Switches back to OFF when the Error Status signal from the Controller
(master) turns OFF.
Switches from OFF to ON when the Controller (master) requests data
Data Output Request output. After receiving a data output request, the Sensor Controller
Result Set *1: Used only when output | (slave) outputs the data.
Request handshaking is

Switches from ON back to OFF by the Controller (master) when the
Result Notification signal from the Sensor Controller (slave) turns ON.

Command Code

Command code

This 1/0O port stores the command code.

Command
Parameter 0 to 3

Command parameters

These I/O ports store the command parameters.

IMPORTANT

Command Parameter 3 cannot be used in the reserved area. Use Command Parameter 0 to 2.

Vision System FH/FZ5 Series User’s Manual
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Response area I/O port
Vision Sensor (Slave) to Controller (Master)

1/0 port name

Signal name

Function

Vision Status Flag

Status Signals

Command
Completion

Command Completion

Switches from OFF to ON when the Sensor Controller (slave)
completes execution of the control command and stores the
control command code, response code, and response data.

Automatically switches from ON to OFF when the Com-
mand Request signal from the Controller (master) turns
from ON to OFF.

BUSY

Busy

Turns ON if execution of the control command by the Sen-
sor Controller (slave) is not possible.

Turns OFF if execution of the control command by the Sen-
sor Controller (slave) is possible.

Trigger Ready

Trigger Ready

Turns OFF if the Sensor Controller (slave) cannot accept
the measurement trigger.

When the image window is set to [Through], the trigger
input enabled state (Trigger Ready) signal turns OFF. Mea-
surement is possible in this case.

Turns ON if the Sensor Controller (slave) can accept the
measurement trigger.

Total Judgment

Overall Judgement Output

This signal turns ON when the overall judgement is NG.

This signal turns OFF when the overall judgement is OK.

Turns ON when the Sensor Controller (slave) is in Run
mode.

Run Mode Run Mode
Turns OFF when the Sensor Controller (slave) is not in Run
mode
This signal turns ON when the Vision Sensor receives a
Trigger signal.
Trigger Ack Trigger Acknowledged
This signal automatically turns OFF when the Trigger signal
turns OFF.
This signal turns ON when control command execution is possible.
Command
Ready Command Ready This signal turns OFF when control command execution is
not possible.
This signal turns ON when the sensing elements have com-
) pleted exposure.
Shutter Output Shutter Trigger Output

This signal turns OFF after one output period of EtherCAT
communications.

Flow Command
Completion

Flow Command Completion

Turns ON after the Sensor Controller (slave) echoes back the
executed command code, and sets the response code and
response data during Fieldbus Flow command execution.

Turns OFF after checking that the Flow Command Request
signal is OFF.

Flow Command
Busy

Flow Command Busy

This signal is ON when a command that was input during
execution of the fieldbus flow control is being executed.

Turns OFF after completion of the executed command.

Flow Command
Wait

Flow Command Wait

This signal is ON when a command can be input during
execution of the fieldbus flow control.

This signal is OFF when a command cannot be input during
execution of the fieldbus flow control.

Error Status

Error Signal

Turns ON if the Sensor Controller (slave) detects an error.

Turns OFF if the Sensor Controller (slave) runs normally.
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1/0 port name Signal name Function
Status Flag Status Signal
Switches from OFF to ON when the Sensor Controller
(slave) completes data output.
* No Handshaking
This signal turns OFF after the output time that is set in the
Result Data O c leti )
Notification ata Output Completion EtherCAT settings has elapsed.

* Using Handshaking

Automatically switches from ON to OFF by the Controller
(master) when the Result Set Request signal from the Con-
troller (master) turns from ON to OFF.

Command Code Echo

Back Command echo code

This 1/0O port returns the command code that was executed.

Response Code Response code

This I/O port contains the response code of the executed
command.

Response Data Response data

This I/O port contains the response data of the executed
command.

Error Code Error Code

The event code for the Sysmac error status is stored here
when an error occurs. Refer to p Reference: Sysmac Error
Status (p.96) for the event codes.

/0 Ports in the Data Output Area
Sensor Controller (Slave) to Controller (Master)

Data output

I/O port name number

Signal name

Function

DINT Result Data 0 to |Output data 0 to
63 63

1 (4 bytes) to 64
(256 bytes)

The pattern that is set for the Data Output Number setting in
the communications settings is output.

LREAL Result Data 0 |Output data 0 to
to 31 31

1 (8 bytes) to 32
(256 bytes)

Example: If the Data Output Number is set to 32 bytes DINT
2 + LREAL 3, the 1/O 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

1/0 ports in the User Input Area
PLC (master) to FH Sensor Controller (slave)

1/0 port name Signal name Data type Function
User Input Area 0 User Input Area 0 DINT
User Input Area 1 User Input Area 1 DINT In the Communication specification settings,
User Input Area 2 User Input Area 2 DINT if you select [ON] for the User area setting,

you can use the User area using Macro Cus-

User Input Area 3 User Input Area 3 DINT tomize, as the input area to the Sensor Con-
User Input Area 4 User Input Area 4 LREAL troller to freely write data to.
User Input Area 5 User Input Area 5 LREAL
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1/0 ports in the User Output Area

FH Sensor Controller (slave) to PLC (master)

1/0 port name Signal name Data type Function

User Output Area 0 User Output Area 0 DINT

User Output Area 1 User Output Area 1 DINT In the Communication specification settings,

User Output Area 2 User Output Area 2 DINT if you select [ON] for the User area setting,
you can use the User area using Macro Cus-

User Output Area 3 User Output Area 3 DINT tomize, as the output area to the Sensor

User Output Area 4 User Output Area 4 LREAL Controller to freely write data to.

User Output Area 5 User Output Area 5 LREAL

/0 Ports in Sysmac Error Status Area

Vision Sensor (Slave) to Controller (Master)

The Sysmac Error Status is mapped only when connected to an NJ-series Controller.
Sysmac Studio Standard Edition version 1.09 or higher is required.

1/0 port name

Signal name

Function

Sysmac Error

Sysmac Error Status

Gives the Sysmac error status.

Status
. . Turns ON if an observation error occurs in the Sensor Con-
Observation Observation Error
troller (slave).
Minor Fault Minor Fault Level Error Turns ON if a minor fault level error occurs in the Sensor
Controller (slave).

Rules for I/O port names
An 1/O port name consists of the device name and controlled line number, as shown below.
If only one line is controlled, the line number is given as “Line0.”

Example: Command Request Signal in the Command Area

@01_LineO_Command Request

T T [ Lline number

Device name

¢ Device name

When the operation mode is multi-line random trigger mode, the 1/0O ports of the Command Area,
Response Area, and Data Output Area are assigned separately for each line. The I/O ports in the Sysmac

Error Status Area are shared by all lines.

1/0 port

When the operation mode is multi-line

Line used When the operation mode is not multi-line .
random trigger mode random trigger mode
99 (Example: When the number of lines is 3)
Line 0 E001_Line0_Command_Request E001_Line0_Command_Request
Line 1 - E001_Line1_Command_Request
Line 2 - E001_Line2_Command_Request
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Assigning Device Variables to I/O Ports (PDO Mapping)

When the Sensor Controller is connected to an NJ-series CPU unit, the data for PDO communications in the
Sensor Controller is displayed in the /O port names in Sysmac Studio. You can assign device variables to the I/
O ports in the Sysmac Studio I/O map to perform programming and monitoring.

» Multiview Explorer (Connected to NJ-series CPU Unit): [Configurations and Setup] — [I/O Map]
(Double-click)

Right-click a slave or I/O port in the /O map and select [Create Device Variable]. The device variable name is
automatically created as a combination of the device name and the I/O port name. You can also select an 1/O
port and enter a variable name in the [Variable] column.

In addition to using [Create Device Variable] to register a device variable, you can also select a registered
variable from the variable table. Refer to the p Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for
details on registering device variables.
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I/0 Signals

The following tables list the signals that are used to control I/O for EtherCAT.

Input Signals
i ON/OFF timing
Signal Signal Function
hame OFF to ON ON to OFF
Turn ON the signal (from the
Turn ON this signal (from the PLC) to send a command to  |Switched from ON back to
Command |Command 9 the Vision Sensor and request |OFF by the user (PLC) when
. PLC) to send a command to . . .
Request Execution the Vision Sensor execution based on the com- |the Command Completion sig-
' mand code and command nal from the FH turns ON.
parameters.
During handshaking, send this
signal from the PLC to the
Vision Sensor to request the
external output of the data out-
put results from the execution
of the measurement flow. * Turn ON the signal (from the
If this signal is ON when an PLC) to externally output the
Result Set . data that results from
Output Unit (Fieldbus Data *0 .
Request s measurement. Switched from ON back to
Output Unit) in the measure- .
(Used only |Data Out- ment flow is executed. the * This Result Set Request OFF by the user (PLC) when
for hand- put Request ’ signal is turned ON at the the Result Notification signal

shaking out-
put control.)

Vision Sensor will output the
data from the processing item.
If multiple output units are used
to output more than 256 bytes
of output data, turn ON the
Result Set Request signal
again after the Result Notifica-
tion signal for the first data out-
put turns OFF.

Refer to p Time Charts (p.90).

same time that the Trigger
signal or Command Request
signal switches from OFF to
ON.

from the FH turns ON. "

Turn ON this signal to clear the

Turn ON the signal (from the

Turn OFF the signal (from the

Error Clear |Error Clear |Error Status signal from the PLC) when the Error Status PLC) when the Error Status
Vision Sensor. signal turns OFF. signal turns OFF.
Turn ON this signal (from the
Flow Com- |Flow Com- |Turn ON this signal to execute |PLC) to request execution of a |Switches from ON back to OFF
mand mand a command during execution |command that was input when the Flow Command
Request Request of the fieldbus flow control. during execution of the fieldbus | Completion signal turns ON.
flow control.
Measure Turn ON this signal (from the |The PLC switches this signal
Triager ment Tri Turn ON this signal to execute |PLC) to execute measurement |from ON back to OFF when it
99 or 9 measurements. after checking that the Trigger |detects Trigger Ack signal ON
9 Ready signal is ON. from the FH.
*1: A timeout error will occur if the Result Set Request signals does not turn OFF within the timeout time that is set in the EtherCAT

settings after the Result Notification signal turns ON. However, data will not be corrupted even if a timeout error occurs for
EtherCAT. Clear the timeout error and turn ON the Result Set Request signal to output the data from when the timeout

occurred.
*2:  Atimeout error will occur if you do not turn ON the Result Set Request from the Sensor controller (master) within 10 seconds of
when the Trigger signal, or the Command Request signal are turned ON and the measurement processing is initiated.
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Output Signals

Signal

Signal Name

Function

ON/OFF timing

OFF to ON

ON to OFF

BUSY Busy

This signal tells when com-
mands and other external
inputs cannot be acknowl-
edged.

Make sure this signal is OFF

before you request a com-

mand.

*1:  During continuous
measurement, the BUSY
signal remains ON. The FH
accepts the Command
Request signal only after
receiving the End
Continuous Measurement
command.

Note:

» The execution of commands
or other processing
received through any other
protocol cannot be
detected. (Example: This
signal remains OFF during
measurements for a parallel
communications Trigger
signal.)

If you use more than one
protocol and need to detect
command execution, use
the parallel communications
BUSY signal.

» ON of this signal does not
indicate that the command
is being executed. To check
whether the command is
being executed, check the
status of the Command
Completion signal.

The Vision Sensor turns ON
this signal when it receives a
command from the user (PLC).
(The signal turns ON after the
Command Request signal
turns ON.)

The signal turns OFF when
command execution is com-
pleted.

Command
Execution
Completion

Command
Completion

The Vision Sensor uses this
signal to tell the user (PLC)
that command execution has
been completed.

The signal turns ON when the
Vision Sensor completes exe-
cution of a received command.

Turns OFF when the user
(PLC) switches the Command
Request signal from ON to
OFF.
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Signal ON/OFF timing
Signal Function
Name OFF to ON ON to OFF
* No Handshaking
The signal turns ON after the
Vision Sensor executes the
Output Unit (Fieldbus Data
Output Unit) in the
measurement flow and
ti for dat tput
preparations for data output | No Handshaking:
. . have been completed. i
This signal tells the timing to « Handshakin The signal turns OFF after
load the output data to the . 9 L% the output time that is set in
During execution “ of the .
User (PLC). ) L the EtherCAT settings has
Data Out- o . Profibus Data Output unit in
Result This signal is ON: means that elapsed.
o put Comple- ) the measurement flow by the )
Notification |, the data is output from Sensor . » Handshaking:
tion FH, the signal turns ON o
Controller. when the data is ready to be This signal turns OFF when
Read the data (from the PLC) Y the user (PLC) switches the
o output and the Result Set )
when this signal turns ON. . . Result Set Request signal
Request signal is ON. ; ON to OFF
*2:  This occurs when the rom ° '
Output Unit is executed as
the measurement flow is
executed in order from the
top. It does not occur when
execution of a
measurement is
completed.
The FH Sensor Controller pro-
vides notification with this sig- This signal turns OFF when
nal when it detects the This signal turns ON when the the error is eliminated and the
Error . following errors. user (PLC) performs another
Error Signal FH Sensor Controller detects
Status Refer to: B Error Messages an error measurement or clears the
and Troubleshooting in the ’ error (i.e., turns ON the Error
Vision System FH/FZ5 Series Clear signal).
User's Manual (Cat. No. Z365).
Th|§ is a notification signal indi- The signal is OFF when the FH
cating the FH Sensor Controller
o . Sensor Controller cannot exe-
L is in [RUN signal output] (In a
. This signal tells when the Sen- .., |cute measurements and the
Run Mode |Run Signal . measurement capable state with . .
sor Controller is in Run Mode. ) [RUN signal output] is not
[RUN LED] checked in the Lay- .
. . |selected in the Layout Setup
out settings for the currently dis- .
. on the Layout Window.
played line).
Total Overall This signal gives the results of |The signal turns ON when the |The signal turns OFF when the
Judgment Judgement |the overall judgement. overall judgement is NG. overall judgement is OK.
Triager Trigger The FH Sensor Controller uses | The signal turns ON when the |The signal turns OFF when the
ACgKg Acknowl- this signal to acknowledge Vision Sensor receives a Trig- |user (PLC) turns OFF the Trig-
edge reception of a Trigger signal.  |ger signal. ger signal.
Command L The signal turns ON when con-| The signal turns OFF when
Command . This signal tells when control L .
Execution trol command execution is pos- | control command execution is
Ready command can be executed. . .
Ready sible. not possible.
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Signal ON/OFF timing
Signal Function
Name OFF to ON ON to OFF
This signal tells when the
Cameras that are assigned to
the Trigger signals can execute
measurements.
*1: If you use a Camera with
Lighting Controller, the time o )
requ|red.for the Trigger This signal is ON when the This signal is OFF when even
Ready signal to turn OFF . one of the Cameras that are
. . ; ; Cameras that are assigned to . . .
Trigger Trigger may increase in _ the Trigaer sianals can execute assigned to Trigger signals
Ready Input ready comparison with not using measugrgemengts (ie.. when a cannot execute measure-
a Camera with a Lighting . ) A ments (i.e., when a Trigger sig-
Controller. Trigger signal can be input). | t be inout
For details, refer to nal cannot be input).
P Camera Image Input FH
or Camera Image Input
HDR in the Vision System
FH/FZ5 Series Processing
Items Reference Manual
(Cat. No. Z341).
This signal tells when expo-
sure of the sensing elements
has been completed.
« If more than one Camera is
connected, the signal will
remain ON for the Camera
:’rf; the longest exposure The signal operates according
* You cannot use the Shutter to the output S|gn.al settings.
. After the completion of expo-
Output Signal when the .
image mode is set for a sure, the signal turns ON after
thro?J himage. If vou have the time that is set for the Shut-
. . g ge. Yy The signal is ON when the ter Output Signal elapses and
Shutter Shutter Trig-| registered more than one . .
Output er Output Camera Imaae Inout sensing elements have com- |then turns OFF after the time
P g P . g. . P pleted exposure. that is set for the Shutter Out-
processing unit in the .
put Pulse Width elapses.
measurement flow, the Refer to p Setting the Output
SHTOUT signal will be . >eHing P
Signal Specifications (p.305)
turned ON for each Camera . .
Image Input processing unit for information on the Shutter
individually. Therefore, use Output Signal settings.
Camera Switching
processing items instead of
Camera Image Input
processing items in the
middle of the measurement
flow.
Turned ON after echo back,
Flow Com This signal tells when execu- |response code and response |Switched from ON to OFF
Flow tion of a command that was data have been set for an exe- |when the Flow Command
mand Exe- . . . .
Command cution executed during execution of |cuted command code when Request signal switches from
Completion . the fieldbus flow control has  |the executed command has ON to OFF when executing
Completion . .
been completed. completed when executing Fieldbus flow control.
Fieldbus flow control.
This signal tells when a com- | This signal is ON when a com- Switched from ON to OFF
Flow Flow Com- . ) . . when execution of an entered
mand that was input during mand that was input during
Command |mand Exe- . . . . command completes when
. execution of the fieldbus flow |execution of the fieldbus flow ; .
Busy cuting executing Fieldbus flow con-

control is being executed.

control is being executed.

trol.
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ON/OFF timing

Signal Signal Function
Name OFF to ON ON to OFF
This signal tells when input of a | This signal is ON when a com- Switched from ON to OFF
Flow . . when the Flow Command
Flow Com- |command can be acknowl- mand can be input during exe- . .
Command mand Wait |edged during execution of the |cution of the fieldbus flow Request signal switches from
Wait 9 9 ON to OFF when executing

fieldbus flow control.

control.

Fieldbus flow control.

Measurement Results That You Can Output with Fieldbus 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 the Calculation or other processing units.

Measured items Text string Description
Judgement JG Judgement result
* Results of expressions that are set for output data 0 to 63 in DINT (4-
DINT data 0 to 63 DI to DI63 byte) format

* Outputs the value in the below by 1000 times as an integer type.
-2147483.648 to 2147483.647

LREAL data 0 to 31

DLOO to DL31

* Results of expressions that are set for output data 0 to 31 in LREAL
(8-byte) format

* Outputs the values in the follows range as a Floating point.
-999999999.9999 to 999999999.9999

External Reference Table for Fieldbus Data Output

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 judgement (unmeasured)
0 Judgement Get only 1: Judgement result OK
—1: Judgement result NG
1000+10*N(N=0...63) |DINT data O to data 63 Get only ~99999999.9999 to 999999999.9999
2000+10*N(N=0...31) |LREAL data 0 to data 31 Get only —99999999.9999 to 999999999.9999

*1: Since the response data area is DINT type, the data is acquired as an integer type and a thousand value of the following range
-2147483.648 to 2147483.647

EtherCAT Connections (FH-1000 series/FH-3000 series only)
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Command List

This section describes the commands that you can use with EtherCAT.

Use device variables assigned to the 1/O 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:

» Details of Commands Used in EtherCAT Communication (p.354)

Execution Commands

Command
code for Command name Function Reference
Command Area
(hex)
Reference:
10 101 ingle M Perf 1 .
0010 1010 Single Measurement erforms 1 measurement > (p.361)
0010 1020 Start Continuous Measurements Executes continuous measurements. Iiefc(age; gf)
0010 1030 End Continuous Measurements Ends continuous measurements. Reference:
> (p.362)
. Executes a test measurement for the speci- |Reference:
0010 1040 Execute Unit Test fied Unit. > (0.362)
0010 2010 Clear Measurement Values Clears all measurement result values. Reference:
» (p.363)
0010 2020 Clear Data Output Buffer Clear the data output buffer. Reference:
» (p.363)
0010 3010 Save Data in Sensor Saves the current system data and scene Reference:
groups in the Sensor. > (p.364)
Reference:
10 401 Re-regi Model Regi h | in.
0010 4010 e-register Mode egisters the model again > (p.365)
Shifts the image display position by the spec-|Reference:
0010 5010 Scroll ified amount. > (p.366)
Zooms the image display in or out by the Reference:
0010 5020 Zoom specified factor. > (p.366)
. Returns the display position and display mag-|Reference:
0010 5030 Fit nification to their default values. > (p.367)
0010 7010 Copy Scene Data Copies the scene data. lief‘ffggg):
0010 7020 Delete Scene Data Deletes the scene data. Reference:
» (p.368)
0010 7030 Store Scene Data Stores the scene data. Reference:
> (p.369)
0010 8020 Load Registered Image Loads the spe(.:lfled registered image as the |Reference:
measurement image. » (p.370)
0010 9010 Echo .Retgrns an entered text string without chang- |Reference:
ing it. » (p.371)
0010 BO10 Return to Start of Flow Branches to the sta.rt of the measurement Reference:
flow (processing unit 0). > (p.373)
0010 FO10 Restart Restarts the Sensor Controller. Eef?f;;:):
Vision System FH/FZ5 Series User’s Manual EtherCAT Connections (FH-1000 series/FH-3000 series only)
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Commands to Get Status

Command
code for Command name Function Reference
Command Area
(hex)
. Refi :
0020 1000 Get Scene Number Acquires the current scene number. }e Z;e;;:)
0020 2000 Get Scene Group Number Gets the scene group number. Iiefe(;rr)e:??cg):
Gets the number of the layout that is currently |Reference:
0020 4000 Get Layout Number displayed. > (p.376)
Gets the number of the Unit that is currently Reference:
0020 5010 Get Display Image Unit Number displayed in the specified image display win- > 376).
dow. P-
. . Gets the subimage number for the specified |Reference:
0020 5020 Get Display Subimage Number image display window. > (0.377)
. Gets the image mode for the specified image |Reference:
0020 5030 Get Image Display Status display window. > (0.378)
L Gets the input status (enabled/disabled) for |Reference:
0020 7010 Get Communications Input Status the Communications Modules. > (0.378)
0020 7020 Get Communications Output Status Gets the outF)ut status (enabled/disabled) to |Reference:
external devices. » (p.379)
0020 8010 Get Parallel Terminal Status Gets the ON/'OFF status of the specified par- |Reference:
allel 1/0 terminal. > (p.380)
0020 8020 Get Al Parallel Terminal Statuses Gets the ON/OFF statu.s of all parallel termi- |Reference:
nals except for DI terminals > (p.381)
0020 8030 Get All Parallel DI Terminal Statuses ths the ON/OFF status of all parallel DI ter- |Reference:
minals » (p.385)
. . Refi :
0020 A000 Get Operation Log State Gets the current state of the operation log. >e e(z;e;;:)
Commands to Set Status
Command
code for Command name Function Reference
Command Area
(hex)
Reference:
0030 1000 Select S Ch to th ified ber.
elect Scene anges to the specified scene number. > (p.390)
Changes to the scene group with the speci- |Reference:
0030 2000 Set Scene Group fied number. > (p.390)
0030 4000 Set Layout Number Sets the layout number and changes the Reference:
image. > (p.391)
. . Sets the number of the Unit to display in the |Reference:
0030 5010 Set Display Image Unit Number specified image display window. > (p.392)
. . Sets the number of the subimage to display in |Reference:
0030 5020 Set Display Subimage Number the specified image display window. » (p.392)
. Sets the image mode for the specified image |Reference:
0030 5030 Set Image Display Status display window. > (p.393)
L Enables/disables inputs to the Communica- |Reference:
0030 7010 Set Communications Input Status tions Modules. > (p.394)
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Reference:

0030 7020 Set Communications Output Status Enables/disables outputs to external devices. > (p.394)
. Sets the ON/OFF status of the specified par- |Reference:

0030 8010 Set Parallel Terminal Status allel 1/O terminal. > (p.395)
0030 8020 Set All Parallel Terminal Statuses Sets the ON/OFF status -of all parallel termi- |Reference:
nals, except for DO terminals > (p.395)

0030 8030 Set All Parallel DO Terminal Statuses S(.ats the ON/OFF status of all parallel DO ter- |Reference:
minals » (p.397)

0030 A000 Set Operation Log State Sets the state of the operation log. Iief?;e:(()::):

Commands to Read Data

0040 1000 Get Unit Data Gets the unit data. 'ief‘(ef:gg):
0040 4050 Get Data Logging Conditions Qets the conditions that are set for data log- |Reference:
ging. » (p.410)
0040 4060 Get Parallel Terminal Offset Gets the parallel DI terminal offset data that is | Reference:
set. > (p.411)

Commands to Write Data

0050 1000 Set Unit Data Sets the unit data. Reference:p>
(p-412)
. i . L Reference:p
0050 4050 Set Data Logging Conditions Sets the data logging conditions. (p.417)
0050 4060 Set Parallel Terminal Offset Sets the parallel DI terminal offset data. I(T)eﬁr;a)nce:}

Vision System FH/FZ5 Series User’s Manual
for Communications Settings (Z342)

$80IA8(] [euIalXT yum Bunesiunwiwod pue Bunosuuoy Jo) SPoyIa|N n

EtherCAT Connections (FH-1000 series/FH-3000 series only) ‘



Measurement Trigger Input

The ON/OFF timing of signals related to input of the measurement trigger is indicated in the timing chart below.
Measurement Trigger Input Timing Chart

The Trigger signal is used to input a measurement trigger. One measurement is executed each time the
Trigger signal turns ON.

Measurement ON ™7

Command Area [ Trigger signal !
ggersignal oep

| \
- b
Trigger ACK ON ”\([ o
Status signal  opp A :

ON : Lo
BUSY signal s
OFF

Response Area

Trigger Ready ON

signal OFE L

oN ————— Y
Total Judgment R ><
signal OFF

(LXLXLXLXL) (LXL
(1) After checking the Trigger Ready signal is ON, the Controller (master) turns the Trigger signal ON.
(2) The Sensor Controller (slave) will change the state of the following signals.
- The BUSY signal turns ON when the measurement starts.
- Trigger ACK signal turns ON.
- The Trigger Ready signal turns OFF.
(3) The controller (master) turns OFF the Trigger signal.
(4) The Sensor Controller (slave) turns OFF the Trigger ACK signal.
(5) The Sensor Controller (slave) turns the Trigger Ready signal ON when image input has finished and the
Sensor Controller (slave) is ready for measurement trigger input.
(6) When measurement processing has finished, the Sensor Controller (slave) turns the Total Judgment
signal ON.

(7) When measurement processing has finished, the Sensor Controller (slave) turns the Busy signal OFF.

EtherCAT Connections (FH-1000 series/FH-3000 series only) Vision System FH/FZ5 Series User’s Manual
for Communications Settings (Z342)



Command Response Processing

The ON/OFF timing of related signals from command input in control command response processing is indicated
in the timing chart below.
Timing Chart for Command Execution

The Command Request signal is used as the trigger for input/execution of commands from the Controller
(master) for operations such as measurement execution.

After command execution, switch the Command Request signal back to OFF using the Command
Completion signal = ON as the trigger.

( ON
Command Code X
OFF

Command Parameter  ON (5)
Command
OFF -

Area

Command Request ON

signal :"‘|1 . ) )
OFF ! il Sntuintulnbuiulnbuininbinii = Specified time in the time out setting.
~ !
( ON i

———=-F-

©)
ON

2
Busy signal Control command is executing. 22.
OFF

Command Ready ON 22_2":—
signal  opfF . '

Command Code Echo Back ' " ><
OFF —+——

Response

Area Response Code ON

OFF

Response Data ON

OFF

Command Completion  ON
signal

OFF

X

A
0
N

O

*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.

(1) The Controller (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
Controller (master) turns the Command Request signal ON.

(3) The Sensor Controller (slave) turns ON the Busy signal.

(4) The Sensor Controller (slave) sets command echo back, the response code and response data, then
turns the Command Completion signal ON.

(5) The Controller (master) turns OFF the Command Request signal.

(6) The Controller Sensor (slave) turns OFF the Command Completion signal.
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Continuous Measurement Command without Handshaking
Continuous execution is used to repeatedly execute measurements by starting the next measurement
operation (image input and measurement processing) as soon as one measurement operation (image input
and measurement processing) is completed.
Continuous measurements are started when the Start Continuous Measurements command is executed and
ended when the End Continuous Measurements command is executed.

Command Area
4 ON

Command Code >< Start Command for Continuous Measurement ><End Command for Continuous Measurement
OFF : .
ON —— :
Command Parameter ' ‘
X © X (13)
OFF v :
Command Request N E ¢ : >
sqignal © : :J,l Timeout ! Y] Timeout
N orr—— T
Response Area ON : ; E "“\ . —_
(" Command Code Echo Back ' ' >< o ; , §><
OFF —— : ; — : —
L L e R
ON & . —
Busy signal ' ! : C 1 : 22 R
OFF  r—— : — ! b
Command Ready signal ON E | ! E I‘. : 1 : '.
OFF ! ! Lo e
L L ve® R
Trigger Ready signal ON ' ! | ! i ' H \
Response Code  ON T X ><E T T ; M ’
OFF —+—— e —
P : P : P s
Command Completion  oN ! ' | : . (4
signal ' ' E ; Do
OFF : : i ] ' | T E '
Total Judgment ON E E : E E>< U E
signal  opf : E ; : ; ' D
~ L A A
(1) @) (3) 4) (6 ('9) (10)(11)(12)
(7
*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.
EtherCAT Connections (FH-1000 series/FH-3000 series only) Vision System FH/FZ5 Series User’s Manual
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Operation to Start Continuous Measurements

(1)
()

@)
(4)
(®)
(6)
(7)
(8)

The Command code and command parameters are set by the Controller (master).

After checking that the Command Ready signal is ON and the Command Completion signal is OFF,
the Controller (master) turns ON the Command Request signal.

The Sensor Controller (slave) echoes back the command code and sets the response code.

The Sensor Controller (slave) turns ON the Command Completion signal.

The controller (master) turns OFF the Command Request signal.

The Sensor Controller (slave) turns OFF the Command Completion signal.

The Sensor Controller (slave) starts continuous measurement.

The Sensor Controller (slave) turns the Busy signal ON and the Trigger Ready signal OFF.

Operation to End Continuous Measurements

)

The Controller (master) sets the command code for the End Continuous Measurements command
when continuous measurement is being executed by the continuous measurement command.

(10) The Controller (master) turns ON the Command Request signal.

Continuous measurements are not ended in the middle of a measurement.
When the End Continuous Measurements command is executed, continuous measurements are ended after the
measurement that is currently being executed is completed.

* Ending Continuous Measurements
(11) The Sensor Controller (slave) stops continuous measurement and turns off the Busy signal.
(12) The Sensor Controller (slave) sets command code echo back and the response code, and turns the

Command Completion signal ON.

(13) The controller (master) turns OFF the Command Request signal.
(14) The Sensor Controller (slave) turns OFF the Command Completion signal.

IMPORTANT

» The measurements during continuous measurements are 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 measurements are ended, the measurement results from the last measurement will be displayed.
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Data Output

The ON/OFF timing of signals related to data output after completion of measurement is indicated in the timing
chart below.

No Handshaking

Fieldbus Data Fieldbus Data
Output Unit  Qutput Unit
execution execution

[ J *
O BN
L] T
1
1
1
1
1
1
1
1
1
1

1 * 1 1
1 2 1 1
h I
First data output | Second data output
1 1 1

Result ON h
)Ii:;es;onse Notification E
signal OFF

Data Output ON
Area Output data

The data is overwritten
by the second data output.

X

OFF 7

(] 2)

*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 every time the Fieldbus Data Output Unit or another Fieldbus Data Output Unit is
executed. The previously output data is overwritten.

IMPORTANT

Set the output period in the communications settings to a time that is longer than the output time.

Using Handshaking
The Result Notification signal is switched from OFF to ON when the Controller (master) switches the Result
Set Request signal from OFF to ON. At this point, the Sensor Controller (master) outputs the data(*1) that is
ready to be output.
Switch the Result Set Request signal from ON back to OFF after the Controller (master) has checked that the
Result Notification signal is ON and has read the data.
When there are data to be sent from multiple Fieldbus Data Output units, turn ON the Result Set Request
signal again to output the next output data when the Sensor Controller (slave) turns the Result Notification

signal from ON to OFF.
*1: This is the data that is prepared for output when the Output Unit is executed in the measurement flow.
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Fieldbus Data Output  Fieldbus Data Output The Controller (master) switches the Result Set Request signal from

Unit execution Unit execution OFF to ON at the same time that the Trigger signal or Command
output.

J
i
I
" When the Result Notification signal is ON, the Controller (master)

' reads the data and switches the Result Set Request signal back to
OFF.

? * Request signal switches from OFF to ON, and waits for the first data
1
1
1
1
1
1

Wait for the first  Wait for the second

The Trigger signal output data. output data.

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 Controller (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
signal has turned OFF, then automatically turns the Result Notification
signal OFF.

* 1%

'
'
: v

a .
[ Ay,
[

Result ON — =
Notification . 1
signal OFF \ :
[T B 1
[ 1
ON ——— i
Output data ><|‘=irst data outpu><§ Second data output
OFF L

1 @E)@ 6 (6)

|
1
|
T
;
1

*: 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 Controller (master) turns ON the Result Set Request signal.

(2) When the Fieldbus Data Output Unit in the measurement flow is executed, the Sensor Controller
(slave) writes the data then turns the Result Notification signal ON.

(3) After reading the data, the Controller (master) turns the Result Set Request signal OFF.

(4) The Sensor Controller (slave) turns OFF the Result Notification signal.

(5) If there are multiple Field Data Output Units in the measurement flow, the Controller (master) turns the
Result Set Request signal ON, then waits for execution of the next Fieldbus Data Output Unit to be
processed.

(6) When the next Fieldbus Data Output Unit is executed, the Sensor Controller (slave) writes the data,
then turns the Result Notification signal ON.

Repeat steps 3 to 6.
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Time Charts

The ON/OFF timing of signals related to the sequence of operation from control command input until data output
after completion of measurement is indicated in the timing chart below.

Example 1: Inputting a Measurement Trigger after Changing a Scene without Handshaking

( Command Code ON

Select Scene command

Command Parameter
Scene No.

Command Area (6)

Command Request ON

. i(12)

4 ON -.
Busy signal \ '22
OFF 2 _:ﬁ_"‘—
Command Ready ON . :
signal ~22
OFF

Command Completion oN
signal

signal le Select Scene command .,'q
OFF is running '
1
" :
" H
|
(10)
Trigger ON ‘I:‘l E 4.¥easuremenl >
signal 1\ ' rigger is running
~ OFF T ;
0 '
1
1
1
1
]

‘%
o

A
\ "
. &

3
3

Response

Area
Trigger Ready ON

signal OFE E—

(13)

B

1

<

ON (11)

Trigger Ack
signal OFF

Result Notification ON

\_ Signal OFF E
'

Data ON
Output Result Data OFF
Area

I il e B B

=

[P N N g
(I e e R

—

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 Controller (master) sets the command code and command parameters for the scene switching
command.

(2) After checking that the Command Ready signal is ON and the Command Completion signal is OFF, the
Controller (master) turns ON the Command Request signal.

(3) The Sensor Controller (slave) turns the Busy signal ON, turns the Command Ready signal OFF and
changes the scene.

(4) When the scene change has finished, the Sensor Controller (slave) turns the Busy signal OFF and
turns the Command Ready signal ON.

(5) The Sensor Controller (slave) turns ON the Command Completion signal.
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(6) The Controller (master) turns OFF the Command Request signal.
(7) The Sensor Controller (slave) turns OFF the Command Completion signal.
(8) The Controller (master) turns ON the Trigger signal.

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.

(9) The Sensor Controller (slave) turns ON the Trigger ACK signal, and turns OFF the Trigger Ready
signal.

(10) The Controller (master) turns the Trigger signal OFF.

(11) The sensor controller (slave) turns OFF the Trigger ACK signal.

(12) The Sensor Controller (slave) turns Busy signal to ON, then executes measurement processing.

(13) When image input processing has finished and trigger input is enabled, the Sensor Controller (slave)
turns the Trigger Ready signal ON.

(14) When the Fieldbus Data Output processing unit within the measurement flow is executed, the
Sensor Controller (slave) turns ON the Result Notification signal after writing the data.

(15) When the time set for [Output time] in the EtherCAT settings has elapsed, the Sensor Controller
(slave) turns the Result Notification signal OFF.
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Example 2: Outputting Data with More Than One Output Unit without Handshaking

Command
Area

Response
Area

Data output
Area

[ Trigger signal ON 3) R j
OFF -
b
B )
a Busy signal ON " ' (( !
OFF ————— 1| —
ON '

Trigger Ready signal OFF

(2 4
Trigger Ack signal ON :( ) ( ).
OFF : :
E | )
Result Notification ON , ' ﬁ
i . ! 8 10
S signal oFp : : ! (8) (10)
E 1 E First data output Second data output
[ Result Data ON ! E |
OFF : 0N { =
A . i " 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.

After checking that the Trigger Ready signal is ON and the Command Completion signal is OFF, the
Controller (master) turns ON the Trigger signal.

The Sensor Controller (slave) turns ON the Trigger Ack signal, and turns OFF the Trigger Ready
signal.

The controller (master) turns OFF the Trigger signal.

The Sensor Controller (slave) turns OFF the Trigger ACK signal.

The Sensor Controller (slave) turns the Busy signal ON and executes measurement processing.
The Sensor Controller (slave) turns the Trigger Ready signal to ON when the image input processing
is completed and trigger is ready to input.

When the first Fieldbus Data Output Unit in the measurement flow is executed, the Sensor Controller
(slave) writes the data, then turns the Result Notification signal ON.

When the time set for [Output time] in the EtherCAT settings has elapsed, the Sensor Controller
(slave) turns the Result Notification signal OFF.

When the second Fieldbus Data Output Unit in the measurement flow is executed after the output
cycle of the first Fieldbus Data Output Unit has elapsed, the Sensor Controller (slave) turns the
Result Notification signal ON.

(10) When the time set for [Output time] in the EtherCAT settings has elapsed, the Sensor Controller

(slave) turns the Result Notification signal OFF.
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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 /O memory
in the PLC.

Refer to p Data Output Control with Handshaking (p.32) for more information on handshaking.

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 measurement flow.
If you set something like [DO+1], each time a measurement is executed (each time the measurement flow is executed), 1
will be added to DO, so the present value of DO will give you the actual number of measurements.

Vision System FH/FZ5 Series User’s Manual EtherCAT Connections (FH-1000 series/FH-3000 series only)
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EtherCAT Troubleshooting

Cannot Communicate with Sensor Controller

Problem

Cause

Action

There is absolutely no data

I/0.

The node address is set incorrectly.

Check the node address setting switches to see
if they are set correcily.

The devices are not connected correctly.

Make sure that the EtherCAT connectors (input
and output) are connected correctly.

The Output Option is not selected in the
Adjustment Window.

Select the Output Option in the Adjustment Win-
dow.

Incorrect Communication is set.

Verify that Communication is set to EtherCAT.

Slave Initialization Error
(84230000 hex) will occur

and EtherCAT communica-

tions will be lost.

PDO Mapping information is different
between the FH Sensor Controller and
NJ/NX series controller.

Confirm that the following parameters are the
same values between the FH Sensor Controller
and NJ/NX series controller.

« the Data output byte size

» the use of the User area

« the Number of controlled lines

Slave Application Error
(84280000 hex) will occur

and EtherCAT communica-

tions will be lost.

The Communication cycle (PDO Commu-
nication cycle time) is set lower than the
minimum value.

Do not set the communication cycle (PDO com-
munication cycle time) for EtherCAT communi-
cation to a value

lower than the applicable minimum time given in
the following table.

Refer to p» Minimum PDO Communications
Cycle Time (p.58)

A Timeout Error Occurred

Problem

Cause

Action

A handshaking timeout
error occurred.

The Result Set Request signal is being
turned ON and OFF too slowly.
The following patterns are possible.

» The Result Set Request signal does not
turn ON after a measurement is
completed.

» The Result Set Request signal does not
turn OFF after the Result Notification
signal turns ON.

» The Result Set Request signal does not
turn ON after the Result Notification
signal turns OFF.

After the measurement command is executed,
turn the Result Set Request signal ON and OFF
within the timeout time that is set in the Ether-
CAT communications settings.

Or, increase the length of the timeout time that is
set in the EtherCAT settings.

Settings are not kept

Problem

Cause

Action

Settings, such as Fieldbus

Data Output Calculations,
or Comments, are not
being kept.

Changed the Communication settings
after setting of Fieldbus Data Output.

Specify the Fieldbus Data Output settings after
settings of Communication.

EtherCAT Connections (FH-1000 series/FH-3000 series only)
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Errors that occur in the EtherCAT system, including sensor errors, are displayed as a Sysmac error status in Sysmac Studio
(Standard Edition).
Refer to p» Sysmac Error Status (p.96).
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Sysmac Error Status

The Sysmac Studio Standard Version displays errors that occur in the EtherCAT system (including Sensor
errors) as Sysmac error status.

Sysmac Error Status Event Code Table

This section describes Sysmac error status event codes that are related to the sensor.
Refer to the p NJ-series Troubleshooting Manual (Cat. No. W503) for details on event codes.
Levels: Maj: Major fault level, Prt: Partial fault level, Min: Minor fault level, Obs: Observation, Info: Information

Level
Event code Event name Meaning Assumed cause Reference
Maj | Prt | Min | Obs | Info
* A foreign object is
interfering with fan
operation.
08210000 hex Fan/Power Sup- |An error occurredinthe | « A swtaple powe.r supply J Reference:
ply Error fan or power supply. voltage is not being used, » (p.101)
resulting in an
overvoltage or
undervoltage.
* There is a short circuit
Camera Overcur- |An overcurrent flowed inside the Camera cable Reference:
08220000 hex rent Detected to the Camera. or in a circuit inside the \ » (p.101)
Controller.
An overcurrent . .
08230000 hex Parallel I/O Over- occurred in the parallel Ape!rallel 1/0 .|nte.rface J Reference:
current Detected . line is short-circuited. P (p.102)
1/O interface.
» The data is corrupted
because the power
supply was turned OFF
while saving the previous
. . scene data. )
182D 0000 hex f:;t:jngr?oarta L?:jmga?;i;fs;e * As the result of changing S I:efzere:ocze).
group ' the operation mode, the .
required amount of
memory increased,
resulting in insufficient
memory.
* The Camera connection
The Camera that is information in the scene
Change in Con- |connected is different data does not agree with the Reference:
385A0000 hex nected Camera |from when data was connection information for v » (p.103)
last saved. the Camera connected to
the Controller.
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Event code

Event name

Meaning

Assumed cause

Level

Maj

Prt

Min

Obs

Info

Reference

38590000 hex

Camera Connec-
tion Error

The Camera connec-
tion is wrong.

* A Camera is not
connected to the
Controller.

» The Camera cable is
broken.

» The Camera Selection

settings are not correct in

the Camera Image Input
and Camera Switching
processing items.

A Camera is not

connected to the Camera

port on the Controller
according to the Camera

Selection settings in the

Camera Image Input and

Camera Switching

processing items.

Reference:

P> (p.104)

48020000 hex

System Error

An error occurred in the
system.

A serious error occurred
in the system in the
Controller.

Reference:

> (p.104)

58210000 hex

Output Control
Timeout for Par-
allel /0, PLC
Link, or EtherNet/
IP

A timeout occurred in
data output handshak-
ing control for measure-
ment results.

The data output
handshaking controls in
the program (i.e., the ON/
OFF timing of the Result
Set Request signal) are
not correct.

The output control
timeout time is too short
in comparison with the
program processing time.
The parallel /0O Result
Set Request or Result
Notification signal is not
wired correctly.

Reference:

P (p.105)

58220000 hex

Output Control
Timeout for Eth-
erCAT

A timeout occurred in
data output handshak-
ing control for measure-
ment results.

The data output
handshaking controls in
the program (i.e., the ON/
OFF timing of the Result
Set Request signal) are
not correct.

The output control
timeout time is too short
in comparison with the
program processing time.

Reference:

P (p.106)

78190000 hex

Logging Disk
Write Error

Writing data to the log-
ging disk failed.

* A logging disk is not
inserted.

* The available space on
the logging disk is not
sufficient.

* There is no logging
folder.

* Security restrictions are
set on the logging disk.

Reference:

P (p.106)
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Level
Event code Event name Meaning Assumed cause Reference
Maj | Prt | Min | Obs | Info

» Scene data was edited
when there was little
available space on the
RAM disk and the
operation mode was

An error occurred while | Double Speed Multi-

transferring the scene input.

data. The data transfer button

was clicked when there

was little available space
on the RAM disk and the
operation mode was Non-
stop Adjustment Mode.

Setting Data

N Reference:
Transfer Error

781A0000 hex > (p.107)

Data measurements are
being performed on a

period that is shorter than J Reference:
the time that is required for » (p.107)
data output handshake
controls in the program.

The data output buffer
for measurement data
is full.

Output Buffer

78180000 hex |- - (EtherCAT)

There is a mistake in the

PLC Link Com- |A PLC Link cannot be PLC or V.ISIO.n Senso.r Reference:
88080000 hex munications Error| established communications settings. \ > (p.108)
’ The Ethernet or RS- P-

232C cable is damaged.

The power consumption of
the lighting connected to
the camera mounted
lighting controller is wrong.
The lighting mode of the
lighting connected to the
camera mounted lighting
controller is wrong.
External power supply is not
connected to camera
mounted lighting controller.

Lighting connec- | The lighting connection

J Reference:
tion error configuration is wrong.

385B0000 hex » (p.108)

The external storage set
in the scene group save
destination setting is not
connected at startup.
Scene group Save
destination directory at
startup does not exist.
The scene group number at
startup is set outside the
scope of the scene group
specified by the system.

Invalid Scene Invalid Startup Scene

J Reference:
group at startup |group setting.

58230000 hex » (p.109)

The scene number at
Invalid Scene No. |Invalid startup Scene startup is set larger than N Reference:
at startup No. setting. the range of the scene » (p.109)
specified by the system.

58240000 hex

*1:  Major Fault Level
» These errors prevent control operations for the entire Controller. If a major fault level error is detected, user program execution is
stopped immediately and the loads for all slaves (including remote 1/0) are turned OFF. You cannot reset major fault level errors
from the user program, the Sysmac Studio, or an NS-series PT. To recover from a major fault level error, remove the cause of the
error, and either cycle the power supply to the Controller or reset the Controller from the Sysmac Studio.
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* Partial Fault Level
These errors prevent control operations in a certain function module in the Controller. The NJ-series CPU Unit continues to
execute the user program even after a partial fault level error occurs. After you remove the cause of the error, execute one of the
following to return to normal status.
*Reset the error from the user program, the Sysmac Studio, or an NS-series PT.
*Cycle the power supply to the Controller.
*Reset the Controller from the Sysmac Studio.

* Minor Fault Level

These errors prevent part of the control operations in a certain function module in the Controller. The troubleshooting for
minor fault level errors is the same as the processing for partial fault level errors.

» Observations
These errors do not affect the control operations of the Controller. Observations serve as warnings to the user so that the
error does not develop into an error at a higher level.

* Information
Events that are classified as information do not indicate errors.

Checking Sysmac Error Status

You can use the troubleshooting functions of the Sysmac Studio Standard Version to check the Sysmac error
status. Refer to the p NJ-series Troubleshooting Manual (Cat. No. W503) for information on troubleshooting
functions.

1 select [Troubleshooting] from the Tools Menu while online. You can also click the
[Troubleshooting] button in the toolbar.

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.

Clearing the Sysmac Error Status

71 Remove the cause of the error and then click the [Reset All] button on the [Controller Errors]
tab page of the [Troubleshooting] pane.

Even if you reset the Sysmac error status, the error log will remain in the logs on the [Controller Event Log] tab.

Vision System FH/FZ5 Series User’s Manual EtherCAT Connections (FH-1000 series/FH-3000 series only)
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Error Details

This section provides details on errors.

Interpreting Error Descriptions
The items that are used to describe individual errors (events) are described in the following copy of an error

table.
Event name Gives the name of the error. ‘Event code Gives the code of the error.
Meaning Gives a short description of the error.

Gives details on Tells when the
Source Gives the source of the error. Source details the source of the |Detection timing

error.

error is detected.

Tells the level of . Tells which log the
. . Gives the recov- )
Error attributes Level influence on con- |Recovery D Log category error is saved
1 ery method. ey
trol. in.
Tells what will
Effects User program happen to execu- Operation Provides special information on the operation that results
tion of the user from the error.
program.™
Indicators This is the status of the indicators for the EtherCAT port that is built into the NJ-series Controller. Indicator status is

given only for errors in the EtherCAT Master Function Module and the EtherNet/IP Function Module.

System-defined

Variable

‘ Data type ‘ Name

variables Lists the variable names, data types, and meanings for system-defined variables that provide direct error notifica-
tion, that are directly affected by the error, or that contain settings that cause the error.

Cause and Assumed cause ‘Correction ‘ Prevention

correction Lists the possible causes, corrections, and preventive measures for the error.

Attached L . . L . )

. . This is the attached information that is displayed by the Sysmac Studio or an NS-series PT.

information

ey Provides precautions, restrictions, and supplemental information.

Remarks

*1: One of the following:
Maijor 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 removed.
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.
Starts: Execution of the user program starts.
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I Error Descriptions

Fan/Power Supply Error _ 08210000 hex

An error occurred in the fan or power supply.

EtherCAT Master Function Module

Always at startup

Error reset (after
resetting the error
in the slave)

Minor fault System

Continues. All slave functionality stops until the problem is corrected.

Turn OFF the power supply, remove
A foreign object is interfering with fan |the object interfering with fan opera- |Make sure that there are no foreign

operation. tion, and turn the power supply back |objects interfering with fan operation.
ON.

Turn OFF the power supply, replace
the power supply with one with a suit- |Use a power supply with a suitable
able voltage, and turn the power sup- |voltage.

ply back ON.

A suitable power supply voltage is not
being used, resulting in an overvoltage
or undervoltage.

None

If the problem persists after performing the corrections, a hardware failure may have occurred. Consult your OMRON
representative.

Camera Overcurrent Detected _ 08220000 hex

An overcurrent flowed to the Camera.

EtherCAT Master Function Module Always at startup

Error reset (after
resetting the error
in the slave)

Minor fault System

The Camera image will not be input, so measurements will
Continues. be performed on invalid images. This may result in the out-
put of unintentional measurement results.

There is a short circuit inside the Cam-
era cable or in a circuit inside the Con- | Consult your OMRON representative.
troller.

Consult your OMRON representative.

None

None
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Parallel 1/0 Overcurrent Detected _ 08230000 hex

An overcurrent occurred in the parallel I/O interface.

EtherCAT Master Function Module

Always at startup

Error reset (after
resetting the error
in the slave)

Minor fault System

You cannot output measurement results to an external

Continues. device with parallel 1/0.

A parallel I/O interface line is short-cir-
cuited.

Turn OFF the power supply and check | Wire the parallel I/O lines so that they
the parallel I/O connections. do not become short-circuited.

None

None

Setting Data Load Error _ 182D 0000 hex

Loading the scene group data failed.

After turning ON
slave power

EtherCAT Master Function Module

Error reset (after
resetting the error
in the slave)

Minor fault System

The Controller will start with the default scene group data.
Continues. If the data is saved to the Controller in this condition, the
previous scene group data will be overwritten.

The data is corrupted because the Do not turn OFF the power supply
power supply was turned OFF while  |Reset the scene to switch to. during save processing for the scene
saving the previous scene data. data.

As the result of changing the operation
mode, the required amount of memory | Change the measurement flow to Change the measurement flow to
increased, resulting in insufficient reduce memory usage. reduce memory usage.

memory.

None

None
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Change in Connected Camera _385A0000 hex

The Camera that is connected is different from when data was last saved.

After turning ON

EtherCAT Master Function Module
slave power

Error reset (after
resetting the error
in the slave)

Minor fault System

The Camera image can be input, but an unintentional num-
Continues. ber of Camera pixels, color, or monochrome information
may be measured.

Connect a Camera that agrees with
The Camera connection information in |the Camera connection information in
the scene data does not agree with the |the scene data or edit the scene data
connection information for the Cam-  |according to the connection informa-
era connected to the Controller. tion for the Camera connected to the
Controller.

Make sure that the Camera connection
information in the scene data agrees
with the connection information for the
Camera connected to the Controller.

None

This error will occur if you load system and scene group 0 data (bkd file) that was edited with simulation software to the
Controller. Save the data to the Controller and restart the Controller.
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Camera Connection Error

The Camera connection is wrong.

EtherCAT Master Function Module

Always at startup

Error reset (after
resetting the error
in the slave)

Minor fault System

The Camera image will not be input, so measurements will
be performed on invalid images. This may result in the out-
put of unintentional measurement results.

Continues.

A Camera is not connected to the Con-
troller.

Turn OFF the power supply, correctly
connect a Camera to the Controller,
and turn the power supply back ON.

Correctly connect a Camera to the
Controller and tighten the screws.

The Camera cable is broken.

Turn OFF the power supply, replace
the Camera cable with a new one, and
turn the power supply back ON.

Use a flexible cable or take other mea-
sures to prevent the Camera cable
from becoming broken.

The Camera Selection settings are not
correct in the Camera Image Input and
Camera Switching processing items.

Make suitable settings according to
the connected Cameras.

Make suitable settings according to
the connected Cameras.

A Camera is not connected to the
Camera port on the Controller accord-
ing to the Camera Selection settings in
the Camera Image Input and Camera
Switching processing items.

Turn OFF the power supply, connect a
Camera to the suitable Camera port,
and turn the power supply back ON.

Connect a Camera to the suitable
Camera port.

None

None

System Error

An error occurred in the system.

EtherCAT Master Function Module

Minor fault

Continues.

A serious error occurred in the system
in the Controller.

Error reset (after
resetting the error
in the slave)

Consult your OMRON representative.

All slave functionality stops, and measurement trigger sig-
nals and commands are not acknowledged.

Always at startup

System

Consult your OMRON representative.

None

None
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Net/IP

Output Control Timeout for Parallel /O, PLC Link, or Ether-

EtherCAT Master Function Module

Minor fault

Continues.

The data output handshaking controls
in the program (i.e., the ON/OFF tim-

ing of the Result Set Request signal)

are not correct.

A timeout occurred in data output handshaking control for measurement results.

Error reset (after
resetting the error
in the slave)

rupted.

Correct the data output handshaking
controls in the program (i.e., the ON/
OFF timing of the Result Set Request
signal).

The most recent measurement results data will be cor-

At measurement
result output

System

Create suitable data output handshak-
ing controls in the program (i.e., the
ON/OFF timing of the Result Set
Request signal).

The output control timeout time is too
short in comparison with the program
processing time.

Correct the timeout time so that it is
suitable for the program processing
time.

Set the timeout time so that it is suit-
able for the program processing time.

There is a wiring mistake in the parallel
1/0 DSA or GATE signal.

Turn OFF the power supply, correctly
wire the parallel I/O DSA or GATE sig-
nal, and restart the Unit.

Correctly wire the parallel /O DSA or
GATE signal.

None

This error occurs when measurement results are output on the parallel /O, PLC Link, or EtherNet/IP. For EtherCAT,
refer to the Output Control Timeout for EtherCAT event.

Vision System FH/FZ5 Series User’s Manual
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Output Control Timeout for EtherCAT

EtherCAT Master Function Module

Minor fault

Continues.

The data output handshaking controls
in the program (i.e., the ON/OFF tim-

ing of the Result Set Request signal)

are not correct.

A timeout occurred in data output handshaking control for measurement results.

Error reset (after
resetting the error
in the slave)

Correct the data output handshaking
controls in the program (i.e., the ON/
OFF timing of the Result Set Request
signal).

Data is not output to the EtherCAT master and it is stored
in the Sensor. When the Result Set Request signal turns
ON, the stored data is output to the EtherCAT master.

At measurement
result output

System

Write suitable data output handshak-
ing controls in the program (i.e., the
ON/OFF timing of the Result Set
Request signal).

The output control timeout time is too
short in comparison with the program
processing time.

Correct the timeout time so that it is
suitable for the program processing
time.

Set the timeout time so that it is suit-
able for the program processing time.

None

This error occurs when measurement results are output on EtherCAT. For parallel /O, PLC Link, or EtherNet/IP, refer to
the Output Control Timeout for Parallel I/O, PLC Link, or EtherNet/IP event.

Logging Disk Write Error

Writing data to the logging disk failed.

EtherCAT Master Function Module

Minor fault

Continues.

A logging disk is not inserted.

Error reset (after
resetting the error
in the slave)

Insert a logging disk.

Logging will not be possible until the problem is corrected.

When logging
images and log-
ging operations

System

Insert the logging disk so that it will not
come out.

The available space on the logging
disk is not sufficient.

Delete unnecessary files from the log-
ging disk or otherwise increase the
available space.

Delete unnecessary files from the log-
ging disk or otherwise increase the
available space.

There is no logging folder.

Create the logging folder or change
the logging folder.

Create the logging folder or change
the logging folder.

Security restrictions are set on the log-
ging disk.

Clear the security restrictions on the
logging disk.

Clear the security restrictions on the
logging disk.

None

This event occurs only for image logging/operation logging.
Data logging does not trigger this event.

Vision System FH/FZ5 Series User’s Manual
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Setting Data Transfer Error _ 781A0000 hex

An error occurred while transferring the scene data.

After editing scene

EtherCAT Master Function Module
data

Error reset (after
resetting the error
in the slave)

Minor fault System

Measurements will be performed without using the edited
scene data.

Continues.

Scene data was edited when there
was little available space on the RAM |Clean up the contents of the RAM disk
disk and the operation mode was Dou- |to create more available space.

ble Speed Multi-input.

Always make sure there is sufficient
available space on the RAM disk for
the current size of scene group data.

The data transfer button was clicked
when there was little available space |Clean up the contents of the RAM disk
on the RAM disk and the operation to create more available space.

mode was Non-stop Adjustment Mode.

Always make sure there is sufficient
available space on the RAM disk for
the current size of scene group data.

None

The RAM disk is used as a buffer when the operation mode is Double Speed Multi-input or Non-stop Adjustment Mode.
Always ensure that there is enough available space for the current size of the scene group data.

Output Buffer Error (EtherCAT) _ 781B0000 hex

The data output buffer for measurement data is full.

At measurement
result output

EtherCAT Master Function Module

Error reset (after
resetting the error
in the slave)

Minor fault System

The most recent measurement results data will be cor-
rupted until there is space available in the data output buf-
fer.

Continues.

Data measurements are being per- Correct the program so that the period | Write the program so that the period
formed on a period that is shorter than |for performing measurements is for performing measurements is
the time that is required for data output |slower than the time that is required for |slower than the time that is required for
handshake controls in the program. data output handshaking controls. data output handshaking controls.

None

The EtherCAT measurement result data buffer is 4 KB. If the size for one field bus data output processing unit is 32
bytes (eight DINT data items), the buffer can store data for up to 127 measurements.
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PLC Link Communications Error

A PLC Link cannot be established.

EtherCAT Master Function Module

Minor fault

Continues.

There is a mistake in the PLC or Vision
Sensor communications settings.

Error reset (after
resetting the error
in the slave)

Correct the communications settings in
the PLC or Vision Sensor.

You cannot control the Vision Sensor with the PLC Link.

Always at startup

System

Correct the communications settings in
the PLC or Vision Sensor.

The Ethernet or RS-232C cable is
damaged.

Replace the Ethernet or RS-232C
cable with a new one.

Use a flexible cable or take other mea-
sures to prevent the Ethernet or RS-
232C cable from becoming broken.

None

You can download the PLC Link Connection Guide from your OMRON website.

Light installation error

The Light installation is incorrect.

EtherCAT Master Function Module

Minor fault

Continues.

The power consumption of the light
installed onto a camera with a Lighting
Controller is incorrect.

Error reset (after
resetting the error
in the slave)

Install a light whose power consump-
tion is appropriate for the camera with
a Lighting Controller.

The light does not turn on.

After turning ON
slave power

System

Consult the instruction manual for the
light and confirm that its power con-
sumption is appropriate for the camera
with a Lighting Controller.

The lighting mode of the light installed
onto a camera with a Lighting Control-
ler is incorrect.

Set an appropriate lighting mode for
the light installed onto a camera with a
Lighting Controller.

Consult the FH/FZ5 Series Vision Sys-
tem Processing ltem Function Refer-
ence Manual (Cat. No. Z341-E1), and
confirm the appropriate lighting mode
for the installed light.

No external power supply is connected
to the camera with a Lighting Control-

Connect an external power supply to
the camera with a Lighting Controller.

Confirm that the cable of an external
power supply is connected.

‘ EtherCAT Connections (FH-1000 series/FH-3000 series only)
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Initial scene group error

Initial scene group setting is incorrect.

EtherCAT Master Function Module
Minor fault

Continues.

The external storage specified as the
scene group destination by the Scene
Group Saving Destination Settings tool
is not connected at the time of startup.

Error reset (after
resetting the error
in the slave)

action is taken.

Connect the specified external stor-
age.

The whole slave operation suspends until a corrective

After turning ON
slave power

System

Confirm that the external storage is
connected, and restart the controller.

The destination directory is not
detected at the time of startup.

Select other directory in the connected
external storage under the Scene
Group Saving Destination Setting sec-
tion on the Scene Group Saving Desti-
nation Settings dialog box.

Use the external storage where the
specified destination directory is.

Initial scene group number is not within
the range of scene group accepted by
the system.

Correct the initial scene group number,
save, and restart the controller.

Confirm that the initial scene group
number is correct, save, and restart
the controller.

None

None

Initial scene number error

EtherCAT Master Function Module
Minor fault

Operation

Initial scene number is not within the
range of scenes accepted by the sys-
tem.

Initial scene number setting is incorrect.

Error reset (after
resetting the error
in the slave)

action is taken.

Correct the initial scene number, save,
and restart the controller.

The whole slave operation suspends until a corrective

After turning ON
slave power

System

Confirm that the initial scene number is
correct, save, and restart the control-
ler.

None

None

Vision System FH/FZ5 Series User’s Manual
for Communications Settings (Z342)
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Sysmac Device Features

The control device product designed according to standardized communications and user interface
specifications for OMRON control devices are called a Sysmac Device.

And the features available with such a Device is called Sysmac Device Features.

This section describes the features the FH series Vision Sensor provides when combined with a Machine
Automation Controller such as NJ series and automation software.

Sysmac Error Status

Because, in Sysmac Devices, errors that may occur in slaves are systematized, you can check the causes and
remedies for errors with a common procedure.

The status of an error can be monitored in the Sysmac Error Status (2002-01 hex). To display the error status
detected by the FH series Vision Sensor in Sysmac Studio, the Sysmac Error Status (2002-01 hex) must be
mapped to the PDO. Sysmac Studio, by default, uses the 512th transmit PDO Mapping assignment to map the
Sysmac Error Status (2002-01 hex) automatically to the PDO.

» For the Sysmac Error status (2002-01 hex), refer to p Object Dictionary Area (p.112).
* For errors displayed in Sysmac Studio, refer to p» NJ-series Troubleshooting Manual (Cat. No. W503-E1-07 or later).

Saving the Node Address Setting

When the node address switch setting is “00” (Software Setup mode), the node address value you set in Sysmac
Studio is enabled. If the node address switches are set to any other value, the value that is set on the switches is
used as the node address.

In the Software Setup mode, in Sysmac Studio, execute [Write Slave Node Address] on the [EtherCAT Edit]
screen to save the slave node address setting in the nonvolatile memory of the FH series Vision Sensor.

» Software Setting

The set value saved as Slave Information Interface (SII) information in the nonvolatile memory of the
slave is the node address.

EtherCAT master

- (1) The Node Address Switch is set to “00” at
( _I. EtherCAT J_ Nonvolatile _ ) power OFF.

Lo 2
4) (5 Slave Controller ( _)_ memory (2) Write a node address set value to Slave SlI
. Sl from the master.

' (3) The value of the node address setting is applied
R __|,| Register:0010h ' to Register: 0012 hex by the software, when the

: ter - (3) : slave power is ON.
oo -1~ Register : 0012h [<f------------- (4) EtherCAT master reads the set value of
Node Address Register: 0012 hex.
(1) Switch (5) EtherCAT master writes the value of 0012 hex
address to 0010 hex address as the node
—
EtherCAT Slave address value.

110
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* Node Address Switch Setting
The value set on the node address switches is the node address.

EtherCAT master

dimi

LI

A

- ( Nonvolatile ) (1) The Node Address Switch is set at power OFF.

@) @) _I' EtherCAT J_ memory (2) The value of Node Address Switch is applied to
Vo Slave Controller | sl | Register: 0012 hex, when the slave power is ON.
. (3) EtherCAT master reads the set value of
i ; ] Register: 0012 hex.

! b--- - |»| Register - 0010h 2) (4) EtherCAT master writes the value of 0012 hex
[ -{--| Register: 0012h |<f------=------ address to 0010 hex address as the node

address value.

) Node Address
Switch

— EtherCAT Slave

Serial Number Display

The serial number saved in the nonvolatile memory of the Vision Sensor is displayed in the Serial Number
(1018-04 hex). Controllers that support Sysmac Device Features can use this serial number to check the
network configuration. To enable this check, in Sysmac Studio, set [Serial No. Check Condition] to [Set Value =
Actual Unit] on the [EtherCAT Edit] screen. If the set condition is not met, a Network Configuration Check Error
will occur.

The network configuration check detects any slave devices that have been replaced, which prevents you from forgetting to
set parameters on those slaves.

Compliance with ESI Specification (ETG.2000 S (R) V1.0.1)

The ESI Specification is a set of specifications that define the entries required in an EtherCAT Slave Information
(ESI) file.

Sl Data Check

The Slave Information Interface (Sll) is an interface area in the nonvolatile memory of an EtherCAT slave that
stores the configuration information specific to that EtherCAT slave.

Sysmac Device EtherCAT slaves check the Sll information from the slave side.

If one of these slaves finds that SlI information with which it cannot operate was written, it generates an Sl
Check Error (Error No. 88.3).If this error persists even after turning OFF and then ON the power again, contact
your OMRON sales representative.

IMPORTANT

Do not use third-party or any other configuration tools to edit the Sl information.

Vision System FH/FZ5 Series User’s Manual EtherCAT Connections (FH-1000 series/FH-3000 series only)
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Object Dictionary

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.

Object Dictionary Area

Each object is assigned with an index of four-digit hexadecimal value. The indexes are configured in the areas below.

Indexes

Area

Contents

0000 hex to OFFF hex

Data Type area

Definitions of data types

1000 hex to 1FFF hex

CoE Communications area

Definitions of variables that can be used by all servers for desig-
nated communications

2000 hex to 2FFF hex

Manufacturer Specific area 1

Variables defined for all OMRON products

3000 hex to 5FFF hex

Manufacturer Specific area 2

Variables defined for FH series EtherCAT Slave Units
Command/Response method with using message communication
(SDO)

6000 hex to 6FFF hex

Input Area

Objects mapped to transmit PDOs

7000 hex to 7FFF hex

Output Area

Objects mapped to receive PDOs

8000 hex to 8FFF hex

Configuration Area

Objects for configurations and settings

9000 hex to 9FFF hex

Information Area

Not used. (Not supported.)

A000 hex to AFFF hex

Diagnosis Area

Not used. (Not supported.)

B0O00 hex to BFFF hex

Send Service Area

Not used. (Not supported.)

CO000 hex to EFFF hex

Reserved area

Area reserved for future use

FOO00 hex to FFFFH hex

Device Profile area

Parameters that belong to devices

Data Types

This profile uses the following data types.

Data Types Code Size Range
Boolean BOOL 1 bit true(1), false(0)
Unsigned8 us 1 byte 0 to 255
Unsigned16 u16 2 bytes 0 to 65535
Unsigned32 u32 4 bytes 0 to 4294967295
Integer8 INT8 1 byte -128 to 127
Integer16 INT16 2 bytes —32768 to 32767
Integer32 INT32 4 bytes —2147483648 to 2147483647
Visible string VS --- -
Double Double 8 bytes —1.79769313486231e+308 to 1.79769313486231e+308

EtherCAT Connections (FH-1000 series/FH-3000 series only)
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Object Description Format

In this manual, objects are described in the following format.

Object description format

<Index> <Object name>
Range: <Setting range> Unit: <Unit> Default: <Default setting> Attribute: <Data attribute>
Size: <Size> Access: <Access> PDO map: <Possible/Not possible>

Object description format with sub-indexes

<Index> <Object name>

Sub-index 0

Range: <Setting range> ‘Unit: <Unit> ‘Default: <Default setting> Attribute: <Data attribute>
Size: <Size> ‘Access: <Access> PDO map: <Possible/Not possible>
Sub-index N

Range: <Setting range> Unit: <Unit> Default: <Default setting> Attribute: <Data attribute>
Size: <Size> Access: <Access> PDO map: <Possible/Not possible>

The following values are indicated within the pointed brackets <>.

* Indexes : An object index given by a four-digit hexadecimal number
» Object name : The object name

* Range . The possible range of settings

* Unit : Physical unit

* Default : Default value set before product shipment

* Attribute . The timing when a change is updated in a writable object

A: Always enabled

B: Timing of count stop — operation (Encoder Input Slave Unit only)
C: Timing of pre-operational state — safe-operational state

D: Timing of pre-operational state — init state

R: Updated after the power supply is reset

-2 Read only
* Size . The object size is given in bytes
* Access : Indicates whether the object is read only, or read and write
RO: Read only
RW: Read and write
* PDO map . Indicates the PDO mapping possibility
Vision System FH/FZ5 Series User’s Manual EtherCAT Connections (FH-1000 series/FH-3000 series only)
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Communication Objects

1000 hex

Device Type

Range: —

Unit: —

Default: 00000000 hex

Attribute: —

Size: 4 bytes (U32)

Access: RO

PDO map: Not possible

» The FH series Vision Sensors do not have a device profile.

1001 hex

Error Register

Range: -

‘Unit: -

‘Default: 00 hex

Attribute: —

Size: 1 byte (U8)

Access: RO

PDO map: Not possible

* Indicates the error type that occurs in a Slave Unit.

Bits Name Bits Name
0 Generic error 4 Communications error
1 Current error 5 Device profile specific error
2 Voltage error 6 (Reserved)
3 Temperature error 7 Manufacturer specific error
1008 hex Manufacturer Device Name

Range: —

Unit: —

Default: Differ by Slave Unit types*1 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: Differ by Slave Unit types ' | 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: Differ by Slave Unit types ' |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.

Slave Mar!ufacture Manufacture hardware version Manufacture software version
device name
FH-1050 FH-1050 V5.XX . .
(The FH/FZ5 software version*, which con-
FH-1050-10 FH-1050-10 i . .
V1.00 fifteen spaces (20 hex) sists of nineteen characters, follows after let-
FH-1050-20 FH-1050-20 . ) nn ;
FH-3050 FH-3050 (Fifteen space characters are filled after |ter "V". If the length of the software version
the hardware version "V1.00") string is less than nineteen characters,
FH-3050-10 FH-3050-10 spaces (20 hex) are filled until the version
FH-3050-20 FH-3050-20 P

string length becomes nineteen.)

*:  The software version refers to the version displayed in the [System information] dialog box.
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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.

» The parameter is reset only when a specific value is written to sub-index 1. This prevents parameter values
from being accidentally overwritten.

* The specific value is "load".

MSB LSB

d a o |

64 hex 61 hex 6F hex 6C hex

» The ABORT code is displayed if a value other than the specific is written.
* A value 0000 0001 hex (command valid) is indicated when reading.
» The FH series Vision Sensors 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: — Defau*l1t: Differ by Slave Unit Attribute: —

types

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index 3: Revision Number

Range: - Unit: — Defalﬂt: Differ by Slave Unit Attribute: —

types

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) gives the manufacturer identifier.

» Sub-index 2 (Product Code) gives the value assigned to each Slave Unit type.

» Sub-index 3 (Revision Number) gives the Unit revision number.

* Bits 0 to 15: Minor revision number of the device

* Bits 16 to 31: Major revision number of the device

* Sub-index 4 (Serial Number) gives a serial number for each product.
Vision System FH/FZ5 Series User’s Manual EtherCAT Connections (FH-1000 series/FH-3000 series only)
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*1:  The values of sub-index 2 (Product Code) and sub-index 3 (Revision Number) of the Identity Object are indicated below for

each slave.
Slave Product Code(hex) Revision Number(hex)

FH-1050 000000A0 00010000

FH-1050-10 000000A1 00010000

FH-1050-20 000000A2 00010000

FH-3050 000000A3 00010000

FH-3050-10 000000A4 00010000

FH-3050-20 000000A5 00010000
10F3 hex Diagnosis History
Sub-index 0: Number of entries
Range: — ’Unit: - ‘Default: 0D 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: 0000Hex-0001Hex ‘Unit: - ‘Default: 0000 hex ‘Attribute: -
Size: 2 bytes (U16) ‘Access: RW ‘PDO map: Not possible
Sub-index 6 to 13: Diagnosis Message 1-8
Range: — ’Unit: - ‘Default: - ‘Attribute: -
Size: 23 bytes (VS) ‘Access: RO ‘PDO map: Not possible

* This object indicates up to 8 diagnosis histories. It also sets whether to notify emergency messages or not.

* Sub-index 1 (Maximum Messages) gives the number of error messages.

» Sub-index 2 (Newest Messages) gives the sub-index number the latest message in the diagnosis history.

» Sub-index 5 (Flags) is the control flag of diagnosis history. It specifies whether or not to notify error messages
via emergency messages. Setting 0001 hex means to notify. It is set to 0001 hex (Emergency notify) when
power is turned ON. At startup, the setting is 0000 hex (no emergency notification).

» Sub-indexes 6 to 13 (Diagnosis messages 1 to 8) indicate the diagnosis history.

From sub-index 6 (Diagnosis message 1) to sub-index 13 (Diagnosis message 8) are stored 8 errors. The 9th
error and onward are stored from the sub-index 6 (Diagnosis message 1) again.

» The FH series Vision Sensors support only the flags.

EtherCAT Connections (FH-1000 series/FH-3000 series only) Vision System FH/FZ5 Series User’s Manual
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PDO Mapping Object

Indexes 1600 hex to 17FF hex are used for Receive PDO mapping, and indexes 1A00 hex to 1BFF hex are
used for Transmit PDO mapping. Sub-indexes after sub-index 1 provide information about the application object

being mapped.

31 16 15 87 0
Indexes Sub Bit length

Indexes

MSB LSB

Bits O to 7 Bit length of the mapped object.

(For example, for 32 bits, 20 hex is given.)
Bits 8 to 15 Sub-index of the mapped object.
Bits 16 to 31 Index of the mapped object.
1600 hex 1st receive PDO Mapping

Sub-index0: Number of objects

Range: — Unit: —

Default: 32 hex

Size: 1 byte (U8) ‘Access: RO

‘ PDO map: Not possible

Sub-index1-32: 1st-32nd Output Object to be mapped

Range: - Unit: —

Default: 70000101/70000201/70000901/
70001001/70001101 hex

Size: 4 bytes (U32) ‘Access: RO

‘ PDO map: Not possible

 This object gives the mapping for an application that uses vision sensor functions.
+ 7000 hex (Vision Control Flag) is mapped in 1 bytes.
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1601 hex 2nd receive PDO Mapping

Sub-index0: Number of objects

Range: - ‘Unit: - ‘Default: 05 hex

Size: 1 byte (U8) ’Access: RO ‘PDO map: Not possible
Sub-index1: 1st Output Object to be mapped

Range: — ‘Unit: - ‘Default: 70010020 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible

Sub-index2: 2nd Output Object to be mapped

Range: — ‘Unit: - ‘Default: 70020120 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index3: 3rd Output Object to be mapped

Range: — ‘Unit: - ‘Default: 70020220 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index4: 4th Output Object to be mapped

Range: — ‘Unit: - ‘Default: 70020320 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index5: 5th Output Object to be mapped

Range: — ‘Unit: - ‘Default: 70020420 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible

* This object gives the mapping for an application that uses vision sensor functions.

« 7001 hex (Vision Command)
» 7002 hex (Vision Command Parameter1-3)

Objects are provided for each line as shown below when more than one line is used.

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 7:16E0 hex (1st receive PDO mapping) and 16E1 hex (2nd receive PDO mapping)

EtherCAT Connections (FH-1000 series/FH-3000 series only)
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1602 hex 3rd receive PDO Mapping

Sub-index0: Number of objects

Range: - ‘Unit: - ‘Default: 06 hex

Size: 1 byte (U8) ‘Access: RO ‘PDO map: Not possible
Sub-index1: 1st Output Object to be mapped

Range: — ‘Unit: - ‘Default: 70030120 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index2: 2nd Output Object to be mapped

Range: — ‘Unit: - ‘Default: 70030220 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index3: 3rd Output Object to be mapped

Range: — ‘Unit: - ‘Default: 70030320 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index4: 4th Output Object to be mapped

Range: — ‘Unit: - ‘Default: 70030420 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index5: 5th Output Object to be mapped

Range: — ‘Unit: - ‘Default: 70030540 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index6: 6th Output Object to be mapped

Range: — ‘Unit: - ‘Default: 70030640 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible

+ This object gives the mapping for an application that uses vision sensor functions.
» 7001 hex (Vision Command)

» 7002 hex (Vision Command Parameter1-3)

» 7003 hex (User Input Area)

Objects are provided for each line as shown below when more than one line is used.

Line 1:

Line 2:

Line 3:

Line 4:

Line 5:

Line 6:

Line 7:

1620 hex (1st receive PDO mapping), 1621 hex (2nd receive PDO mapping) and 1622 hex (3rd receive
PDO mapping)
1640 hex (1st receive PDO mapping), 1641 hex (2nd receive PDO mapping) and 1642 hex (3rd receive
PDO mapping)
1660 hex (1st receive PDO mapping), 1661 hex (2nd receive PDO mapping) and 1662 hex (3rd receive
PDO mapping)
1680 hex (1st receive PDO mapping), 1681 hex (2nd receive PDO mapping) and 1682 hex (3rd receive
PDO mapping)
16A0 hex (1st receive PDO mapping), 16A1 hex (2nd receive PDO mapping) and 16A2 hex (3rd receive
PDO mapping)
16CO0 hex (1st receive PDO mapping), 16C1 hex (2nd receive PDO mapping) and 16C2 hex (3rd receive
PDO mapping)
16E0 hex (1st receive PDO mapping), 16E1 hex (2nd receive PDO mapping) and 16E2 hex (3rd receive
PDO mapping)
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1A00 hex 1st transmit PDO Mapping

Sub-index0: Number of objects

Range: — Unit: — Default: 32 hex

Size: 1 byte (U8) Access: RO PDO map: Not possible

Sub-index1-32: 1st-32nd Input Object to be mapped

Default: 60000101/60000201/60000301/
60000401/60000501/60000601/60000701/

Range: - Unit: - 60000801/60000901/60000A01/60000B01/
60001001/60001101 hex
Size: 4 bytes (U32) Access: RO PDO map: Not possible

 This object gives the mapping for an application that uses vision sensor functions.
» 6000h (Vision status Flag) is mapped in 1 bytes.

1A01 hex 2nd transmit PDO Mapping

Sub-index0: Number of objects

Range: - ’Unit: — ‘Default: 03 hex

Size: 1 byte (U8) ’Access: RO ‘PDO map: Not possible
Sub-index1: 1st Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60010020 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index2: 2nd Input Object to be mapped

Range: — ’Unit: - ‘Default: 60020120 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index3: 3rd Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60030120 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible

 This object gives the mapping for an application that uses vision sensor functions.
* 6001 hex (Echoback Command)

» 6002 hex (Response Code)

* 6003 hex (Response Data)

1A02 hex ‘Srd transmit PDO Mapping

Sub-index0: Number of objects

Range: — ‘Unit: - ‘Default: 01 hex

Size: 1 byte (U8) ‘Access: RO ‘PDO map: Not possible
Sub-index1: 1st Input Object to be mapped

Range: — ’Unit: - ‘Default: 60040020 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible

+ This object gives the mapping for an application that uses vision sensor functions.
* 6004 hex (Error Code)
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1A04 hex 5th transmit PDO Mapping

Sub-index0: Number of objects

Range: - ‘Unit: - ‘Default: 08 hex

Size: 1 byte (U8) ’Access: RO ‘PDO map: Not possible
Sub-index1: 1st Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050120 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index2: 2nd Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050220 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index3: 3rd Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050320 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index4: 4th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050420 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index5: 5th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050520 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index6: 6th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050620 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index7: 7th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050720 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index8: 8th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050820 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible

+ This object gives the mapping for an application that uses vision sensor functions.
» 6005 hex (Image Processing Results Integer Data)
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1A05 hex 6th transmit PDO Mapping

Sub-index0: Number of objects

Range: — ‘Unit: - ‘Default: 16 hex

Size: 1 byte (U8) ’Access: RO ‘PDO map: Not possible
Sub-index1: 1st Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050120 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index2: 2nd Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050220 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index3: 3rd Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050320 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index4: 4th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050420 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index5: 5th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050520 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index6: 6th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050620 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index7: 7th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050720 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index8: 8th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050820 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index9: 9th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050920 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index10: 10th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050A20 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index11: 11th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050B20 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index12: 12th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050C20 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index13: 13th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050D20 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible

EtherCAT Connections (FH-1000 series/FH-3000 series only)

Vision System FH/FZ5 Series User’s Manual
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Sub-index14: 14th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050E20 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index15: 15th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050F20 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index16: 16th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60051020 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible

 This object gives the mapping for an application that uses vision sensor functions.
» 6005 hex (Image Processing Results Integer Data)
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1A06 hex 7th transmit PDO Mapping

Sub-index0: Number of objects

Range: — ‘Unit: - ‘Default: 32 hex

Size: 1 byte (U8) ’Access: RO ‘PDO map: Not possible
Sub-index1: 1st Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050120 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index2: 2nd Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050220 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index3: 3rd Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050320 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index4: 4th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050420 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index5: 5th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050520 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index6: 6th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050620 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index7: 7th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050720 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index8: 8th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050820 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index9: 9th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050920 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index10: 10th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050A20 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index11: 11th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050B20 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index12: 12th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050C20 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index13: 13th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050D20 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible

EtherCAT Connections (FH-1000 series/FH-3000 series only)
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Sub-index14: 14th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050E20 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index15: 15th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050F20 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index16: 16th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60051020 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index17: 17th Input Object to be mapped

Range: - ‘Unit: - ‘Default: 60051120 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index18: 18th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60051220 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index19: 19th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60051320 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index20: 20th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60051420 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index21: 21st Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60051520 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index22: 22nd Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60051620 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index23: 23rd Input Object to be mapped

Range: - ‘Unit: - ‘Default: 60051720 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index24: 24th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60051820 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index25: 25th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60051920 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index26: 26th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60051A20 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index27: 27th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60051B20 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
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Sub-index28: 28th Input Object to be mapped

Range: — ‘Unit: -

‘Default: 60051C20 hex

Size: 4 bytes (U32) ‘Access: RO

‘ PDO map: Not possible

Sub-index29: 29th Input Object to be mapped

Range: - ‘Unit: -

‘Default: 60051D20 hex

Size: 4 bytes (U32) ’Access: RO

‘ PDO map: Not possible

Sub-index30: 30th Input Object to be mapped

Range: — ‘Unit: -

‘Default: 60051E20 hex

Size: 4 bytes (U32) ‘Access: RO

‘ PDO map: Not possible

Sub-index31: 31st Input Object to be mapped

Range: - ‘Unit: -

‘Default: 60051F20 hex

Size: 4 bytes (U32) ’Access: RO

‘ PDO map: Not possible

Sub-index32: 32nd Input Object to be mapped

Range: — ‘Unit: -

‘Default: 60052020 hex

Size: 4 bytes (U32) ‘Access: RO

‘ PDO map: Not possible

 This object gives the mapping for an application that uses vision sensor functions.

» 6005 hex (Image Processing Results Integer Data)
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1A07 hex 8th transmit PDO Mapping

Sub-index0: Number of objects

Range: — ‘Unit: - ‘Default: 64 hex

Size: 1 byte (U8) ’Access: RO ‘PDO map: Not possible
Sub-index1: 1st Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050120 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index2: 2nd Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050220 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index3: 3rd Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050320 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index4: 4th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050420 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index5: 5th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050520 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index6: 6th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050620 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index7: 7th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050720 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index8: 8th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050820 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index9: 9th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050920 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index10:10th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050A20 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index11: 11th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050B20 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index12: 12th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050C20 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
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Sub-index13: 13th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050D20 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index14: 14th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050E20 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index15: 15th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60050F20 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index16: 16th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60051020 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index17: 17th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60051120 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index18: 18th Input Object to be mapped

Range: - ‘Unit: - ‘Default: 60051220 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index19: 19th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60051320 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index20: 20th Input Object to be mapped

Range: - ‘Unit: - ‘Default: 60051420 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index21: 21st Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60051520 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index22: 22nd Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60051620 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index23: 23rd Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60051720 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index24: 24th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60051820 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index25: 25th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60051920 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index26: 26th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60051A20 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible

EtherCAT Connections (FH-1000 series/FH-3000 series only)
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Sub-index27: 27th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60051B20 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index28: 28th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60051C20 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index29: 29th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60051D20 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index30: 30th Input Object to be mapped

Range: - ‘Unit: - ‘Default: 60051E20 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index31: 31st Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60051F20 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index32: 32nd Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60052020 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index33: 33rd Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60052120 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index34: 34th Input Object to be mapped

Range: - ‘Unit: - ‘Default: 60052220 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index35: 35th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60052320 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index36: 36th Input Object to be mapped

Range: - ‘Unit: - ‘Default: 60052420 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index37: 37th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60052520 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index38: 38th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60052620 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index39: 39th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60052720 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index40: 40th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60052820 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
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Sub-index41: 41st Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60052920 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index42: 42nd Input Object to be mapped

Range: - ‘Unit: - ‘Default: 60052A20 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index43: 43rd Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60052B20 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index44: 44th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60052C20 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index45: 45th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60052D20 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index46: 46th Input Object to be mapped

Range: - ‘Unit: - ‘Default: 60052E20 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index47: 47th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60052F20 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index48: 48th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60053020 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index49: 49th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60053120 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index50: 50th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60053220 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index51: 51st Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60053320 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index52: 52nd Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60053420 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index53: 53rd Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60053520 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index54: 54th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60053620 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
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Sub-index55: 55th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60053720 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index56: 56th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60053820 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index57: 57th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60053920 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index58: 58th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60053A20 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index59: 59th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60053B20 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index60: 60th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60053C20 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index61: 61st Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60053D20 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index62: 62nd Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60053E20 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index63: 63rd Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60053F20 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index64: 64th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60054020 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible

* This object gives the mapping for an application that uses vision sensor functions.
» 6005 hex (Image Processing Results Integer Data)
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1A08 hex 9th transmit PDO Mapping

Sub-index0: Number of objects

Range: - ‘Unit: - ‘Default: 4 hex

Size: 1 byte (U8) ’Access: RO ‘PDO map: Not possible
Sub-index1: 1st Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60060140 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index2: 2nd Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60060240 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index3: 3rd Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60060340 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index4: 4th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60060440 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible

+ This object gives the mapping for an application that uses vision sensor functions.
» 6006 hex (Image Processing Results Real Data)
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1A09 hex 10th transmit PDO Mapping

Sub-index0: Number of objects

Range: — ‘Unit: - ‘Default: 16 hex

Size: 1 byte (U8) ’Access: RO ‘PDO map: Not possible
Sub-index1: 1st Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60060140 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index2: 2nd Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60060240 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index3: 3rd Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60060340 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index4: 4th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60060440 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index5: 5th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60060540 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index6: 6th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60060640 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index7: 7th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60060740 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index8: 8th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60060840 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible

+ This object gives the mapping for an application that uses vision sensor functions.
» 6006 hex (Image Processing Results Real Data)

Vision System FH/FZ5 Series User’s Manual

for Communications Settings (Z342)

EtherCAT Connections (FH-1000 series/FH-3000 series only)
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1A0A hex 11th transmit PDO Mapping

Sub-index0: Number of objects

Range: — ‘Unit: - ‘Default: 32 hex

Size: 1 byte (U8) ’Access: RO ‘PDO map: Not possible
Sub-index1: 1st Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60060140 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index2: 2nd Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60060240 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index3: 3rd Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60060340 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index4: 4th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60060440 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index5: 5th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60060540 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index6: 6th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60060640 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index7: 7th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60060740 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index8: 8th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60060840 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index9: 9th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60060940 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index10: 10th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60060A40 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index11: 11th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60060B40 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index12: 12th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60060C40 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index13: 13th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60060D40 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible

EtherCAT Connections (FH-1000 series/FH-3000 series only)

Vision System FH/FZ5 Series User’s Manual
for Communications Settings (Z342)



Sub-index14: 14th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60060E40 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible
Sub-index15: 15th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60060F40 hex

Size: 4 bytes (U32) ’Access: RO ‘PDO map: Not possible
Sub-index16: 16th Input Object to be mapped

Range: — ‘Unit: - ‘Default: 60061040 hex

Size: 4 bytes (U32) ‘Access: RO ‘PDO map: Not possible

+ This object gives the mapping for an application that uses vision sensor functions.
» 6006 hex (Image Processing Results Real Data)

Vision System FH/FZ5 Series User’s 