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Please read this chapter carefully before working with these operating instructions and the
Flexi Soft gateways.

11 Function of this document

These operating instructions only apply in conjunction with the other Flexi Soft operating
instructions (see section 1.2 “The Flexi Soft operating instructions” below). They provide
the technical personnel at the machine manufacturer or machine operating organisation
information on safe mounting, adjustment, electrical installation, commissioning as well as
on operation and maintenance of the Flexi Soft gateways.

These operating instructions do not provide information on the operation of the machine in
which a Flexi Soft modular safety controller and a Flexi Soft gateway is integrated. Informa-
tion on this is to be found in the appropriate operating instructions for the machine.

1.2 The Flexi Soft operating instructions

For the Flexi Soft system there are three operating instructions with clearly distinguished
fields of application as well as mounting instructions for each module.

e The mounting instructions (SICK part no. 8012482, 8012475, 8013272, 8012484 and
8013274) are enclosed with each Flexi Soft module. They inform on the basic technical
specifications of the modules and contain simple mounting instructions. Use the mount-
ing instructions when mounting Flexi Soft safety controllers.

¢ The Flexi Soft hardware operating instructions (SICK part no. 8012999) describe all
Flexi Soft modules and their functions in detail. Use the Hardware operating instructions
in particular to configure Flexi Soft safety controllers.

¢ The Flexi Soft gateways operating instructions (this document) describe all Flexi Soft
gateways and their functions in detail.

¢ The Flexi Soft software operating instructions (SICK part no. 8012998) describe the
software-supported configuration and parameterization of the Flexi Soft safety control-
lers. In addition, the software operating instructions contain the description of the diag-
nostics functions that are important for operation and detailed information for the iden-
tification and elimination of errors. Use the software operating instructions in particular
for the configuration, commissioning and operation of Flexi Soft safety controllers.

1.3 Target group

These operating instructions are addressed to planning engineers, machine designers and
the operators of systems in which a Flexi Soft modular safety controller is integrated and
who want to exchange data with a fieldbus (a controller) via a gateway.

They are also addressed to people who are placing a Flexi Soft gateway in operation for the
first time or maintaining it.

© SICK AG ° Industrial Safety Systems  Germany ¢ All rights reserved 7
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1.4 Information depth

These operating instructions contain information on the Flexi Soft gateways on the
following subjects:

e mounting

¢ implementation into a network

e configuration via Flexi Soft Designer software

¢ data transfer to and from the network

¢ status information, planning and related mapping

e part numbers

Warning!

Pay attention to the safety notes and safety measures on the Flexi Soft gateways!

We also refer you to our homepage on the Internet at
www.sick.com

There you will find the following files for download:

e FXO-GENT EDS file for EtherNet/IP

e FXO-GPNT GSDML file for PROFINET 10

e FXO-GPRO GSD file for PROFIBUS DP

e FXO-GCAN EDS file for CANopen

e FXO-GDEV EDS file for DeviceNet

e FXO-GETC ESI file for EtherCAT

1.5 Scope

These operating instructions are valid for all Flexi Soft gateway modules.

This document is part of SICK part number 8012662 (“Flexi Soft gateways” operating
instructions in all available languages).

These operating instructions are the original operating instructions.

1.6 Abbreviations used

Comma separated values

Enhanced Function Interface

Hexadecimal notation (e.g. 72h = 114)

Short integer = 1 byte

Unsigned double integer = 4 bytes = 2 Words
Unsigned integer = 2 bytes = 1 Word
Unsigned short integer = 1 byte

© SICK AG ° Industrial Safety Systems  Germany ¢ All rights reserved 8012664/XB29/2013-06-11
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1.7 Symbols used

Notes provide special information on the device.

LED symbols describe the state of a diagnostics LED. Examples:
o The LED is illuminated constantly.

®- The LED is flashing.

O The LED is off.

Instructions for taking action are shown by an arrow. Read carefully and follow the
instructions for action.

Warning!
A warning notice indicates an actual or potential risk or health hazard. They are designed
to help you to prevent accidents.

Read carefully and follow the warning notices!

1.8 Trademarks

Windows XP, Windows Vista, Windows 7 and Internet Explorer are registered trademarks of
Microsoft Corporation in the USA and other countries.

SIEMENS SIMATIC Manager is a registered trademark of SIEMENS AG.

DeviceNet and DeviceNet Safety are registered trademarks of the Open DeviceNet Vendor
Association, Inc. (ODVA).

TwinCAT is a registered trademark of Beckhoff Automation GmbH.
EtherCAT." “EtherCAT® is registered trademark and patented technology, licensed by
Beckhoff Automation GmbH, Germany.”

Other product names and company names referenced in this manual are trademarks or
registered trademarks of their respective companies.

© SICK AG ° Industrial Safety Systems  Germany ¢ All rights reserved 9
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On Safety Operating Instructions
Flexi Soft Gateways

This chapter deals with your own safety and the safety of the equipment operators.

» Please read this chapter carefully before working with a Flexi Soft gateway.

2.1 Qualified safety personnel

The Flexi Soft gateway must only be installed, commissioned and serviced by qualified
safety personnel.

Qualified safety personnel are defined as persons who ...

¢ have undergone the appropriate technical training

and

¢ have been instructed by the responsible machine operator in the operation of the
machine and the current valid safety guidelines

and

¢ have access to the operating instructions of the Flexi Soft gateway and Flexi Soft
modular safety controller and have read and familiarised themselves with them.

2.2 Correct use

The Flexi Soft gateways can only be operated with a Flexi Soft system. The firmware ver-
sion of the connected FX3-CPUx must be at least V1.11.0, the version of the Flexi Soft
Designer configuration software must be at least 1.3.0.

The Flexi Soft gateways do not have a dedicated voltage supply.

The Flexi Soft gateways are not suitable for operation on a safety fieldbus!

These gateways only generate non-safety-related fieldbus data (status bytes) for control
and diagnostics purposes.

Do not use data from a Flexi Soft gateway for safety related applications!

With the Flexi Soft gateways it is possible to integrate non-safe data into the logic editor
such that the safety function of the Flexi Soft system is compromised. Never implement
the gateway into a Flexi Soft system without having this danger checked by a safety
specialist.

These modules may only be used by qualified safety personnel and only on the machine
where they have been installed and initialised by qualified safety personnel in accordance
with the operating instructions.

Pay attention to the safety notes and safety measures on the Flexi Soft gateways!

If the device is used for any other purposes or modified in any way — also during mounting

WARNING and installation — any warranty claim against SICK AG shall become void.
Notes ¢ During the mounting, installation and usage of the Flexi Soft gateway, observe the
standards and directives applicable in your country.
© SICK AG ° Industrial Safety Systems  Germany ¢ All rights reserved 8012664/XB29/2013-06-11
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¢ The national/international rules and regulations apply to the installation, commissio-
ning, use and periodic technical inspection of the Flexi Soft modular safety controller, in
particular:

- EMC directive 2004/108/EC,
- Provision and Use of Work Equipment Directive 2009/104/EC,
- the work safety regulations/safety rules.

e The operating instructions must be made available to the operator of the machine
where a Flexi Soft system is used. The machine operator is to be instructed in the use of
the device by qualified safety personnel and must be instructed to read the operating
instructions.

Use the Flexi Soft system in industrial environments only!

The Flexi Soft system complies, as per the “radiated emissions” generic standard, with the
requirements of class A (industrial applications). The Flexi Soft system is therefore only
suitable for use in an industrial environment.

UL applications

For UL applications the device must be used with a Class 2 power supply or Class 2
transformer in accordance with UL 1310 or UL 1585.

2.3  Environmental protection
The Flexi Soft gateways are designed for minimum impact on the environment, they
consume only a minimum of energy and resources.

» At work, always act in an environmentally responsible manner.

231 Disposal
Unusable or irreparable devices should always be disposed as per the applicable national
regulations on waste disposal (e.g. European waste code 16 02 14).

We would be pleased to be of assistance to you on the disposal of these devices.
Contact us.

23.2 Separation of materials

Only appropriately trained personnel are allowed to separate materials!

Caution is required when dismantling devices. There is a risk of injuries.

Before you send the devices for appropriate recycling, it is necessary to separate the diffe-
rent materials of the Flexi Soft gateways.

> Separate the housing from the rest of the parts (in particular the circuit board).

» Send the separated parts for recycling as appropriate (see Tab. 1).

Components Disposal

Product

Housing, circuit boards, cables, connec- Electronic recycling
tors and electrical connecting pieces

Packaging
Cardboard, paper Paper/cardboard recycling
© SICK AG ° Industrial Safety Systems  Germany ¢ All rights reserved 11
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Product description Flexi Soft gateways

Note

A\

WARNING

The Flexi Soft gateways allow the Flexi Soft System to send and receive non-safety related
data to and from the external fieldbus system for control and diagnostics purposes.

In this manual, the data exchanged between the Flexi Soft system and the respective net-
work will be considered always from the network master (PLC) point of view. Therefore
data sent from the Flexi Soft system into the network will be referred to as input data while
data received from the network will be referred to as output data.

Do not operate a Flexi Soft gateway on a safety fieldbus!

The Flexi Soft gateway modules are not suitable for operation on a safety fieldbus. They do
not support any safety mechanism, which would be mandatory to communicate within a
safety network.

Configuration of the Flexi Soft gateways is performed using the Flexi Soft Designer configu-
ration software on a PC or notebook connected to the FX3-CPUx over RS-232 interface or
connected to the Ethernet gateways over Ethernet TCP/IP.

The safety relevant logic of the Flexi Soft system operates independently from the gateway.
If however the Flexi Soft system has been configured to integrate non-safe information
from the fieldbus into the logic editor, a decoupling of the gateway can result in availablity
problems.

A Flexi Soft gateway can only be operated on a Flexi Soft system. It does not have a dedi-
cated voltage supply. It is possible to use two Flexi Soft gateways per system.

The gateways are fitted in a 22.5 mm wide housing for 35 mm DIN mounting rails in
accordance with EN 60715.

Ordering information can be found in section 8.5 “Ordering information Flexi Soft gate-
ways” on page 188.

© SICK AG ° Industrial Safety Systems  Germany ¢ All rights reserved 8012664/XB29/2013-06-11
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3.1

Six Flexi Soft gateways are available for the different network types. Suitable for Ethernet
networks are the EtherNet/IP gateway FXO-GENT, the Modbus TCP gateway FXO-GMOD,
the PROFINET IO gateway FXO-GPNT and the EtherCAT gateway FXO-GETC. PROFIBUS DP
gateway FXO-GPRO, FXO-GCAN for CANopen and FXO-GDEYV for DeviceNet are fieldbus
gateways without Ethernet functionality.

Device variants

Gateway Network type Ethernet TCP/IP socket TCP/IP configuration
interface interface
explicit messaging
EtherNet/IP implicit Client/server Available at port 9000
messaging (only with
firmware = V2.00.0)
FX0-GMOD Modbus TC.P master & slave Client/server Available at port 9000
receive method
FXO-GPNT PROFINET 10 slave Client/server Available at port 9000
conformance class A
FX0-GETC EtherCAT slave - Avallable at poftt 9000
FX0-GPRO PROFIBUS DP slave - _
FX0-GCAN CANopen slave - _
FX0-GDEV DeviceNet-Slave - _

You will find the device’s date of manufacture on the type label in the S/N field in the
format yywwnnnn (yy = year, ww = calendar week, nnnn = continuos serial number in the
calendar week).

3.2

The Ethernet gateways FXO-GENT, FXO-GMOD and FXO-GPNT are available with different
firmware versions. To add a gateway to a Flexi Soft system in the Flexi Soft Designer’s
hardware configuration window, you must select the appropriate step from the drop down
list under the respective gateway.

Firmware versions

Firmware version Step
V4.xx.x V4.xx
>V2.00.0 V2.xx

¢ You will find the firmware version on the type label of the device.

¢ |f you use the Flexi Soft Designer command ldentify project to identify a connected
Flexi Soft system with a gateway, the software will recognize the correct firmware
version automatically.

Y The TCP/IP configuration interface for the FXO-GETC is only available after configuring EoE (Ethernet over

EtherCAT). See section 5.5.7 “Ethernet over EtherCAT (EoE)” on page 110 and section 5.5.8 “TCP/IP
configuration interface” on page 110.

© SICK AG ° Industrial Safety Systems  Germany ¢ All rights reserved 13
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3.3 Data transmitted into the network (input data sets)

Available data
The Flexi Soft gateways can provide the following data:
e QOperational data
- Logic results from the Flexi Soft main module (FX3-CPUx) (see section 3.3.1 on
page 17)
- Input values (HIGH/LOW) for all Flexi Soft input extension modules in the system and
EFI devices connected (see section 3.3.2 auf Seite 17)
- Output values (HIGH/LOW) for all Flexi Soft input/output extension modules and EFI
devices connected (see section 3.3.2 on page 17)
- Output data from another network, i.e. data received by a second gateway in the
Flexi Soft system (see section 3.3.4 on page 19)
- Gateway direct output values: It is possible to write logic results directly from the
logic editor into the gateway (see section 7.3.5 on page 178).
¢ Diagnostics data
- Checksums (CRCs) (see section 3.3.5 on page 19)
- Error and status information for all modules except the UE410-2R0 and UE410-4R0O
(see section 3.3.6 on page 19)

Data sets

The physical Flexi Soft modules are not represented as typical hardware modules in the

network. Instead, the data available from the Flexi Soft system has been organized into

four input data sets.

o Data set 1 (max. 50 bytes) contains the operational data. It can be compiled using the
Flexi Soft Designer tool. Upon delivery there is a default selection for the content of data
set 1 which can be freely modified. For details see Tab. 5 on page 16.

For the FXO-GPNT and the FXO-GPRO, data set 1 has been subdivided in five input data
blocks, where data block 1-4 contain 12 bytes each and data block 5 contains two
bytes. The FXO-GCAN holds four process data objects (PDOs) with 8 bytes each. For
detailed information see the section on the related gateway.

o Data set 2 (32 bytes) contains the system configuration CRCs. See Tab. 5 on page 16.

¢ Data set 3 (60 bytes) contains the individual module status and diagnostics data with
four (4) bytes per module. See section 3.3.6 “Error and status information of the
modules” on page 19 for details.

o Data set 4 (60 bytes) is currently filled with reserved values.
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Tab. 4 gives an overview which data sets are available for each gateway.
Taf-l‘z Availability of data Data set 1 Data set 2 Data set 3 Data set 4
set 1-
v EtherNet/IP or EtherNet/IP or
FXO-GENT EtherNet/IP or TCP/IP TCP/IP EtherNet/IP or TCP/IP TCP/IP
u Modbus TCP or Modbus TCP or
FX0-GMOD Modbus TCP or TCP/IP TCP/IP Modbus TCP or TCP/IP TCP/IP
v PROFINET 10 or PROFINET 10 or
FXO-GPNT PROFINET 10 or TCP/IP TCP/IP PROFINET IO or TCP/IP TCP/IP
FX0-GPRO PROFIBUS DP - 2 _
FX0-GCAN CANopen CANopen (SDOs) CANopen (SDOs)? -
FXO0-GDEV DeviceNet DeviceNet DeviceNet DeviceNet
FXO-GETC Input and output objects CRC’s Status and diagnostics Reserved
2000h and 2001h Object 2002h Object 2003h Object 2004h

?  With the FX0-GPRO, diagnostics data are available via PROFIBUS standard DP-VO diagnostics. For more infor-
mation on how to retrieve module status and diagnostics data via the PROFIBUS DP gateway please refer to
chapter 6.1 “PROFIBUS DP gateway” on page 116.

With the FXO-GCAN, diagnostics data are available via CANopen SDO (service data objects) method. For more
information on how to retrieve module status and diagnostics data via the CANopen gateway please refer to
chapter 6.2 “CANopen gateway” on page 130.
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Tab. 5: Overview inpqt data Data set 1 Data set 2 Data set 3
sets 1-3 (default settings for
EtherNet/IP, Modbus TCP Byte 0 Logic result 0 Module status module O.
and TCP/IP) Module 0 is always the FX3-
Byte 1 Logic result 1 CPUx.
- Overall CRC For detailed information
Byte 2 Logic result 2 about the module status see
section 3.3.6 “Error and
Byte 3 Logic result 3 status information of the
modules” on page 19.
Byte 4 Input values module 1
Byte 5 Input values module 2
Syster‘r;DCRC Module status module 1
Byte 6 Input values module 3 (SCID)
Byte 7 Input values module 4
Byte 8 Input values module 5
Byte 9 Input values module 6
Reserved Module status module 2
Byte 10 Input values module 7
Byte 11 Input values module 8
Byte 12 Input values module 9
Byte 13 Input values module 10
Verified configuration CRC Module status module 3
Byte 14 Input values module 11
Byte 15 Input values module 12
Byte 16 Output values module 1
Byte 17 Output values module 2
Module status module 4
Byte 18 Output values module 3
Byte 19 Output values module 4
Byte 20 Output values module 5
Byte 21 Output values module 6
Module status module 5
Byte 22 Output values module 7
Byte 23 Output values module 8
Reserved
Byte 24 Output values module 9
Byte 25 Output values module 10
Module status module 6
Byte 26 Output values module 11
Byte 27 Output values module 12
Byte 28 Gateway direct output values O
Byte 29 Gateway direct output values 1
Module status module 7
Byte 30 Gateway direct output values 2
Byte 31 Gateway direct output values 3
Byte ... Not assigned
Byte 49 Not assigned
Byte ...
Byte 56
Byte 57 Module status module 14.
Module 13 and 14 are
Byte 58 always the gateways.
Byte 59
Length 50 bytes 32 bytes 60 bytes
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331 Logic results

Logic results generated by the logic editor of the Flexi Soft main module can be made
available to the network. Up to 20 bytes are available where each bit represents one logic
result from the logic editor. Data set 1 containing the logic results can be customized. For
detailed information see the chapter on the related gateway and chapter 7 “Layout and
content of the process image” on page 173.

3.3.2 Gateway direct output values

It is possible to write values directly from the logic editor into a gateway. There are four
bytes reserved for this in the default settings for data set 1, however up to all 50 bytes of
data set 1 can be defined as gateway direct output values. For more information please
see section 7.3.5 “Gateway direct output values” on page 178.

In order to use gateway direct output values, a FX3-CPUx with firmware V2.00.0 or higher
is required.

3.3.3 Module status and EFI status as well as input and output values

The Flexi Soft gateways can transmit the status and all input and output states of all Flexi
Soft modules and EFI devices connected to the Flexi Soft system into the network. Data
set 1 containing the input and output values and the EFI information can be customized.
For detailed information see the chapter on the related gateway and chapter 7 “Layout
and content of the process image” on page 173.

Module status

The Flexi Soft gateways can transmit the status of the modules connected into the net-
work. A total of 6 bytes are available for this purpose.

Module status Size Meaning Allocation

Status input data 2 Byte | One sum bit per module for the | Bit O = FX3-CPUx
status of the module’s inputs | gijt 1 = 1. extension

0 = Error module
1 = No error Bit 2 = 2. extension
module

Status output data | 2 Byte | One sum bit per module for the
status of the module’s outputs

O = Error Bit 13 = 1. gateway
1 = No error Bit 14 = 2. gateway
Position status 2 Byte | One sum bit per module for the | Bit 15 = reserved

status of the inputs and out-
puts (AND operator on input
data status and output data

status)
0 = Error
1 = No error

You will find information on the significance of the status bits in the operating instructions
for the software Flexi Soft Designer (SICK part no. 8012998) in the chapter “Module input
and output status bits in the logic editor”.

The input and output status for the XTIO and XTDI modules is available only with firmware
version V2.00.0 and higher.
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Input values and output values of the modules
¢ |nput values for I/O modules
1 byte is available for data set 1 for each module.

The input values indicate the status of the pre-evaluation on the I/0 module. This status
corresponds to the status of the element in the main module’s logic. The level on the
related terminal cannot be reliably detected by this means, as the data can be set low
by the cross circuit detection or the dual-channel sampling independent of the level on
the input terminal (e.g. 11-18).

If dual-channel input elements are configured on an I/0 module, then the less signifi-
cant bit represents the status of the pre-evaluation on the related element (e.g. bit O for
11 and 12, bit 2 for I3 and 14, bit 4 for 15 and 16, bit 6 for 17 and I8). The more significant
bit (bit 1, 3, 5 and 7) is used as follows:

Firmware version FX3-XTIO Dual-channel equivalent Dual-channel complementary
switches switches

V1.xx Same status as the less Inverted status of the less
significant bit significant bit

V2.00 and higher Status of the pre-evaluation
O = Error
1 = No error

¢ |/0 modules output values
For each module with outputs, 1 byte is available for data set 1.
The output values indicate the status of the control information from the main module’s
logic for the related element on the I/0 module. The level on the related terminals can-

not be reliably detected from this status, as the output may be disabled by the cross
circuit detection or the overload detection.

If dual-channel output elements are configured on an I/0 module, then only the less
significant bit is used for the control information (e.g. bit O for Q1 and Q2, bit 2 for Q3
and Q4, bit 4 for Q5 and Q6, bit 6 for Q7 and Q8). The more significant bit (bit 1, 3, 5
and 7) is not used in this case (low).

¢ |nput values for MOCx modules
2 bytes are available for data set 1 for each MOCx module. The input values indicate
the status of the signals from the main module’s logic to the MOCx logic. Bit 16 and bit
17 of the usable bits from the main module to the MOCx logic are not available here.

e MOCx modules output values

2 bytes are available for data set 1 for each MOCx module. The output values indicate
the status of the signals from the MOCx logic to the main module’s logic.
EFI system information

The FX3-CPU1 and FX3-CPU2 main modules have 2 EFl interfaces. An EFl interface is a
safe communication interface between SICK devices. It allows to ...

¢ read out information from the safety devices (e.g. C4000, S3000).
e transfer commands to the safety devices.

The Flexi Soft gateways allow these EFI devices connected to the FX3-CPU1 or FX3-CPU2
to transmit their data into the network.

Note Itis only possible to select the EFI data in byte arrays. 4 byte arrays for each connected EFI
device are available. Some of the data content is reserved and can not be used at the PLC.
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Further information about the properties, functions and benefits of the EFI interfaces can
be found in the Flexi Soft Hardware operating instructions (SICK part no. 8012999).

The general EFI function description is available in the operating instructions “EFI -
Enhanced Function Interface” (SICK part no. 8012622).

3.34 Routing of data from a second network

If your Flexi Soft system contains two gateways, it is possible to rout information received
by the first gateway from one network (e.g. from a Modbus PLC) into a second network via
the second gateway (e.g. to a PROFIBUS master) and vice versa.

3.3.5 Configuration checksums (CRCs)

Data set 2 contains the following configuration CRCs for the Flexi Soft system:

e overall CRC (same as system CRC). The overall CRC is the checksum displayed in the
Flexi Soft Designer report.

e system CRC (SCID)

¢ verified configuration CRC. If this value is identical to the System CRC, the configuration
is verified. Otherwise the configuration is not verified.

Each checksum is four bytes long. Data set 2 can not be customized.

3.3.6 Error and status information of the modules

Data set 3 contains the module status information transferred to the network.

Four bytes are transferred for each module (e.g. FX3-XTI0). Data set 3 can not be
customized.

Notes ¢ Reserved (for future use) = static 1 (no status change)
e If no module is present, all values including the reserved values are set to logical 1.
e The four status bytes for each module are being transferred in Big Endian format as
32 bit word, i.e. the most significant byte (MSB = byte 3) is transferred first and the
least significant byte (LSB = byte 0) is transferred last.
Module status bits of the FX3-CPUx main modules
The module status bits have the following significance, if not otherwise stated:
0 = Error
1 = No error
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0
Byte 0 | EFI2 EFI1 Power supply Configuration Reserved Summary of Internal tests Module
Flexi Soft system bits 0.5t0 0.7 operating state
(power supply 1=Run
and EF) 0 = Other
Byte 1 Reserved Flexi Link stations | Flexi Link stations
suspended in the system
1=None 1 = All found
0=0neormore | 0=0neormore
are missing
Byte 2 Reserved
Byte 3 Reserved

Tab. 8: Module status bits of the FX3-CPUx main modules
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Module status bits of the I/0 modules FX3-XTIO and FX3-XTDI?
The module status bits have the following significance, if not otherwise stated:
0 = Error
1 = No error
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0
Byte 0 | Reserved Output Outputs power Configuration of | Reserved Summary of Internal tests Module
Fast-Shut-Off supply this module is bits 0.5t0 0.7 operating state
valid. (external error) 1=Run
0 = Other
Byte 1 Reserved Input 7-8 dual Input 5-6 dual Input 3-4 dual Input 1-2 dual
channel input channel input channel input channel input
evaluation evaluation evaluation evaluation
Byte 2 External test External test External test External test External test External test External test External test
signal Input 8 signal Input 7 signal Input 6 signal Input 5 signal Input 4 signal Input 3 signal Input 2 signal Input 1
Byte 3 | Short-circuit Short-circuit Short-circuit Short-circuit Short-circuit Short-circuit Short-circuit Short-circuit
monitoring monitoring monitoring monitoring monitoring monitoring monitoring monitoring
output 4 output 4 output 3 output 3 output 2 output 2 output 1 output 1
Short-circuit Short-circuit Short-circuit Short-circuit Short-circuit Short-circuit Short-circuit Short-circuit
to low to high to low to high to low to high to low to high

Tab. 9: Module status bits of the |/0 modules FX3-XTIO and FX3-XTDI

Module status bits of the I/0 modules FX3-XTDS

The module status bits have the following significance, if not otherwise stated:

0 = Error
1 = No error
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0
Byte 0 | Outputload Reserved Outputs power Configuration of | Reserved Summary of Internal tests Module
(overcurrent) supply this module is bits 0.5t0 0.7 operating state
monitoring valid. (external error) 1=Run
0 = Other
Byte 1 Reserved Input 7-8 dual Input 5-6 dual Input 3-4 dual Input 1-2 dual
channel input channel input channel input channel input
evaluation evaluation evaluation evaluation
Byte 2 External test External test External test External test External test External test External test External test
signal Input 8 signal Input 7 signal Input 6 signal Input 5 signal Input 4 signal Input 3 signal Input 2 signal Input 1
Byte 3 Reserved

Tab. 10: Module status bits of the |/0 modules FX3-XTDS

Module status bits of the I/0 modules FX0-STIO
The module status bits have the following significance, if not otherwise stated:

0 = Error
1 = No error
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Byte 0 | Outputload Reserved Outputs power Configuration of | Reserved Summary of Internal tests Module
(overcurrent) supply this module is bits 0.5t0 0.7 operating state
monitoring valid. (external error) 1=Run
0 = Other
Byte 1 Reserved
Byte 2 Reserved
Byte 3 Reserved

Tab. 11: Module status bits of the |/0 modules FXO-STIO

20

4)

The module status bits for the FX3-XTIO and FX3-XTDI are fully supported only with firmware version 1.2.x and

higher.
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Module status bits of the motion control modules FX3-MOCx

The module status bits have the following significance, if not otherwise stated:

0 = Error
1 = No error
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0
Byte 0 | Reserved Encoder 2 Encoder 1 Configuration of | Reserved Summary of Internal tests Module
this module is bits 0.5t0 0.7 operating state
valid. (external error) 1=Run
0= Other
Byte 1 User-defined User-defined User-defined User-defined Reserved
status bit 4” status bit 3¥ status bit 2% status bit 1¥
Byte 2 Reserved
Byte 3 Reserved

Tab. 12: Module status bits of the motion control modules FX3-MOCx

Module status bits of the gateways
The module status bits have the following significance, if not otherwise stated:

0 = Error
1 = No error
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0
Byte 0 | Reserved Communication | Communication Configuration of | Reserved Summary of Internal tests Module
to the network from the network | this module is bits 0.5t0 0.7 operating state
valid. (external error) 1=Run
0 = Other

Byte 1 Reserved
Byte 2 Reserved
Byte 3 Reserved

Tab. 13: Module status bits of the gateways

Example

Module 2 (Flexi Soft XTIO) has a stuck-at-high error (24 V) on output 3. The following
module status will be transferred into the network (only the first 12 of 60 bytes are

shown):
Tab. 14: Example module Byte address 00| 01|02 |03 |04 |05|06|07|08|09]|10]11
status in data set 3
Byte MSB LSB | MSB LSB | MSB LSB
3 2 1 0 3 2 1 0 3 2 1 0
Value FF | FF | FF | FF | FF | FF | FF | FF | EF | FF | FF | FB
Meaning Status module O (CPU) Status module 1 (XTIO) | Status module 2 (XTIO)

Tab. 15: Example module Bit # 7 6 5 4 3 2 1 0
status byte O of module 2

The first relevant byte for the error on module 2 described above is the module status
byte O for module 2. This is byte 11 with the hex value FB (11111011):

Value 1 1 1 1 1 0 1 1

This corresponds to the error message “Summary of bits 0.5 to 0.7 (external error)”
(byte O, bit 2 in Tab. 9).

®  The status of this bit can be defined to suit the specific application in the MOCx logic, e.g. to indicate
inadmissible movements of an axis that have been detected by an MOCx function block.
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The second relevant byte is the module status byte 3 for module 2. This is byte 08 with the
hex value EF (11101111):
Tab. 16: Example module Bit # 7 2 1 0
status byte 3 of module 2
Value 1 1

22

This corresponds to the error message “Short-circuit monitoring output 3, short-circuit to
high” (byte 3, bit 4 in Tab. 9).
You will find an example process image in section 5.1.3 “TCP/IP process image example”

on page 46.
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3.4 Datareceived from the network (network output data
sets)

The data received from the network are organised in output data sets (max. 50 bytes).
These data have been subdivided in five data blocks holding 10 bytes each for the
FXO-GENT, FXO-GMOD, FXO-GPNT, FXO-GETC and the FXO-GDEV. For the FXO-GPRO output
data blocks 1-4 hold 12 bytes each while output data block 5 holds 2 bytes. The FXO-GCAN
has four process data objects (PDOs) with 8 bytes each.

Eg.fjrﬁh(e)%ti?fztrgﬁfag 5{2;’; . Gateway Output da.Ita Output da.Ita Output da-lta Output da-lta Output da.Ita
block 1 size block 2 size block 3 size block 4 size block 5 size
FXO-GENT 10 bytes 10 bytes 10 bytes 10 bytes 10 bytes
FXO-GMOD 10 bytes 10 bytes 10 bytes 10 bytes 10 bytes
FXO-GPNT 10 bytes 10 bytes 10 bytes 10 bytes 10 bytes
FXO-GETC 10 bytes 10 bytes 10 bytes 10 bytes 10 bytes
FXO-GPRO 12 bytes 12 bytes 12 bytes 12 bytes 2 bytes
FXO-GCAN 8 bytes 8 bytes 8 bytes 8 bytes -
FXO-GDEV 10 bytes 10 bytes 10 bytes 10 bytes 10 bytes

The contents of the output data blocks can be used within the FX3-CPUx logic editor and
can also be made available to another network via a second Flexi Soft gateway in the Flexi
Soft system.

Notes ¢ In order to make the data from the network available in the logic editor or as input to
another network, you must define a tag name for each bit that shall be used.

¢ Bits without a tag name will not be available in the logic editor nor for routing via a
second gateway. For detailed information on how to define tag names for the data
received please see the related section in the chapters on the different gateways.

e The status of the communication to and from the network can be monitored in the logic
editor using the module input status bit for data from the network and the module out-
put status bit for data to the network. When the gateway detects an invalid communica-
tion, the contents of the data sets will be set to zero (logical 0) and the corresponding
module status bit will also be set to zero (logical O).

¢ In case all communication is dropped, the data of the output data sets will be set to
zero (logical 0) and the module input status bit will also be set to zero (logical O).

e [f a connection is closed while still others are available, the MS LED or the STATUS LED
on the related gateway flashes “@- Red/green for 10 s and an entry is made in the error
history. In this case, the status bits will not be affected.

f} Do not use the same output data set number for two different PLC connections or
TCP/IP sockets!

WARNING The output data set can be written to the Ethernet gateways in parallel by all communica-
tion interfaces or TCP/IP sockets (e.g. Modbus TCP and Ethernet TCP/IP), if they use the
same output data set number. In that case, the last message overrides data received
earlier.
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Mounting and basic configuration of the gateways

A\

WARNING

A\

WARNING

4.1 Mounting/Dismantling

This chapter describes the mounting of the Flexi Soft gateways.

Make sure that the connection of the Flexi Soft gateway cannot lead to hazardous
situations during installation!

Ensure that connecting a Flexi Soft gateway cannot lead to a hazardous situation when
implementing the unit on to the Flexi Soft system and Ethernet network. Prevent uninten-
ded start-up of equipment during connection of a Flexi Soft gateway.

411 Steps for mounting the modules

The Flexi Soft system is only suitable for mounting in a control cabinet with at least
IP 54 enclosure rating.

While supply voltage is applied, modules must not be plugged to nor be removed from
the Flexi Soft system.

To ensure full electromagnetic compatibility (EMC), the DIN mounting rail must be
connected to functional earth (FE). Additionally connect all network cable shields
directly at the control cabinet entrance to a common FE ground line.

¢ |n a Flexi Soft system the main module FX3-CPUx is positioned at the extreme left.
e The two optional gateways follow directly to the right of the main module.
¢ Connect further Flexi Soft extension modules (e.g. FX3-XTIO or FX3-XTDI) onto the right

side of the gateways and any additional relay modules (UE410-2R0 or UE410-4R0) to
the extreme right of the entire Flexi Soft system.

e Ensure that suitable ESD protective measures are taken during mounting. Otherwise the
devices may be damaged.

¢ The connection between the modules is effected by means of the plug connection inte-
grated in the housing. Take into account that, when replacing a module, the Flexi Soft
modules have to be pushed approx. 10 mm apart before the corresponding module can
be removed from the DIN mounting rail.

o Take suitable measures to ensure that foreign matter does not penetrate the connector
openings, in particular that of the system plug.

e Mount the modules in accordance with EN 50274.

e The modules are located in a 22.5 mm wide modular system for 35 mm DIN mounting
rails according to EN 60 715.
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Fig. 1: Mounting the module
onto the DIN mounting rail

®

» Make sure that the voltage supply of the Flexi Soft system is switched off.

» Hang the device onto the DIN mounting rail (D).

» Connect the gateways directly onto the right side of the FX3-CPUx module of the Flexi
Soft system. Up to two gateways per system are possible.

> Ensure that the earthing spring contact (@) contacts the DIN mounting rail such that it
can electrically conduct.

» Latch the module onto the DIN mounting rail by pressing it lightly in the direction of the
arrow ().

Fig. 2: Installing the end clips

> If there are several modules, slide the modules together individually in the direction of
the arrow until the side plug connection latches in.

» Install end clips on the left and right.
The following steps are necessary after mounting:

» Complete the electrical connections (see section 4.2 “Electrical installation” on
page 27)

> Configuration (see section 4.3 “First configuration steps” on page 27 and the Flexi Soft
Designer operating instructions, SICK part no. 8012998).

» Checking the installation (see the chapter on commissioning in the Flexi Soft hardware
operating instructions, SICK part no. 8012999).
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4.1.2 Steps for dismantling the modules

Fig. 3: Removing the
removable terminals

Fig. 4: Disconnecting the
plug connections

» If there are several modules, slide the modules away from each other individually in the
direction of the arrow until the side plug connection is separated.

Fig. 5: Removing modules
from the DIN mounting rail

> Press the module downwards at the rear (D) and remove it from the DIN mounting rail
in the direction of the arrow while keeping it pressed down ().
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4.2 Electrical installation

Switch the entire machine/system off line!

The system could start up unexpectedly while you are connecting the devices.

¢ The Flexi Soft gateways fulfil the EMC requirements in accordance with the basic speci-
fication EN 61 000-6-2 for industrial use.

e To ensure full electromagnetic compatibility (EMC), the DIN mounting rail must be
connected to functional earth (FE).

e The control cabinet or assembly casing of the Flexi Soft system must comply at least
with enclosure rating IP 54.

¢ Mounting in accordance with EN 50274.
o Electrical installation in accordance with EN 60204-1.

¢ The voltage supply of the devices must be capable of buffering brief mains voltage
failures of 20 ms as specified in EN 60204-1.

e The voltage supply as well as all signals connected have to fulfil the regulations for
extra-low voltages with safe separation (SELV, PELV) in accordance with EN 60664 and
EN 50178 (equipment of electrical power installation with electronic devices).

e Ensure that all the modules of the Flexi Soft system, the connected protective devices
as well as the voltage supplies are connected with the same GND plane. The GND of the
RS-232 interface is connected internally to the GND of the supply of the main module
(A2).

e Connect all fieldbus and Ethernet cable shields directly at the control cabinet entrance
to the functional earth (FE).

4.3 First configuration steps

This chapter describes the basic steps you have to perform for the configuration of the
gateway:

e establish a first connection between the gateway and a PC or notebook

e upload or transfer of a configuration

¢ verification of a configuration
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43.1 Establishing a connection between gateway and PC

» Connect a PC or notebook to the RS-232 interface of the FX3-CPUx.
» Power up the Flexi Soft System.
» Open the Flexi Soft Designer configuration tool installed on the PC.

> Click on Edit com. interface settings to ensure the correct communication interface
has been selected. The following dialog appears:

Fig. 6: Connection settings
dlalog # Connection settings _ O] x|
'?0 Add COM profile @o Add TCP{IP profile V Check all profiles }iﬁ Flexi Soft gateway netwark settings
Standard Serial Port: COM3
# % Baud rate: Auto scan 0 % ﬁ w
Active connection To configure the connection, please proceed as follows:
ﬁ Standard
] Choose connection type ’?
l'? Serial port - Indeterminate connection state X @ % a@
(=] [ Check connection [
gz:lt.all:DM:" [E)  Activate profie 0
Baud rate: Auto scan o Press this button if you want to save the IE:I
Connection is not stored in project fils. profile ta the project file
[ Editprofile %,
0K | Cancel |

» To edit the settings, click on the pencil icon to the right. The following dialog appears:

Fig. 7: Modify profile dialog
=

Entry name

ISlandald

Serial port
ICDMS vl [~ COM auto detection

Fixed baud rate

|115200 v[ ¥ Auto scan
QK. I Cancel

» Modify the settings if required and click OK.
» Click OK. The dialog closes.

> Click on Connect to physical device. The Flexi Soft Designer will search for connected
Flexi Soft devices and load the hardware configuration into the hardware configuration
dialog. Once all modules have been identified correctly, the Flexi Soft Designer will ask
whether the configuration shall be uploaded.

> Click Yes to upload the configuration.
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As an example, the following hardware configuration may appear:

Fig. 8: Hardware configura-
tion dialog il Flexi Soft Designer 1.2.0 - [Neues Projekt] (=3
Eroject  Device Extras
3 a = Com Sattings |38 cornert EDismnnE(t Q‘]J Transfer ‘Iggumnad = .
m Hardware configuration @' Lagic editar J?ﬂ GPMT Gakeway [13] Report Eg Diagnostics
Help 1 | Config ea
@ How can| print a report? aa
@ How can | diagnase my project? :}.3 D EI E
@ How canl find the product in the Intemet? {h
&
e 06606
@l | . | e sul
(A1 Az I % x2 a1 a2| | XL X2 A1 A2
™ Only modules with erars @ PORT 1 [N
z SICK . | SICK | oo SICK | 1 SICK
Module 0 el &S il
Device: cPuU1 . o LINK/ ACT1
Type code: FX3-CPU130002 0 [
Serial number. 0701 0001 F"gfﬁ‘m LINK/ ACT 2 F"Exm'é"" F"Exx.n'g‘m
Version: 12033 i
Hardware version:  1.00 E:l s‘nﬁus 'SR R 'R R
FLEXI soft
Firmware version: W 1.10.19 eri2 | PROFINET Io CeEFml 2 Ao
Operational status: ~ Onling 1-eA-2 [0 __PORT2 s 00 [ NN
raslfa 8|/ Q1 g2 g3 g4l | 11 02 q3 4
Module 13 '
Device: GPNT B B
Type code: FX0-GPNT00000 ) = "J
Serial number; 0910 0071
WVersion: 12033
Hardware version 0.00
Firmware version V1023
Operational status:  Online
|7 Modules ek Elements () Info
‘Vahd configuration | Executing Machine Operator E§ System online |+ Device configuration is verified

> Click Disconnect to go into the offline mode if you want to change the configuration of
the Flexi Soft modules.

43.2 Configuration of the gateways

For the configuration of the gateways please refer to the sections on the related gateway:
e section 5.2 “EtherNet/IP gateway” on page 52

e section 5.3 “Modbus TCP gateway” on page 75

e section 5.4 “PROFINET IO gateway” on page 84

e section 5.5 “EtherCAT gateway” on page 101

e section 6.1 “PROFIBUS DP gateway” on page 116

e section 6.2 “CANopen gateway” on page 130

For the configuration of the TCP/IP interface of the Ethernet gateways, please refer to the
following sections:

e section 5.1.1 “TCP/IP configuration interface” on page 32
e section 5.1.2 “Ethernet TCP/IP socket interface” on page 37

For the configuration of the operational data (data transfer from and to the network),
please refer to chapter 7 “Layout and content of the process image” on page 173.

More information can be found in the Flexi Soft Designer operating instructions
(SICK part no. 8012998).
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4.3.3 Transfer of a configuration

Once you have finished the configuration, you have to transfer the configuration to your
Flexi Soft system. In order to transfer a configuration, perform the following steps:

> Click Connect to go online. The Flexi Soft Designer connects to the Flexi Soft system.
> Click Transfer to transfer the configuration to the Flexi Soft system.

Depending on your current user level, you will be prompted to log on as authorized
client to be able to transfer a configuration. For details please see the Flexi Soft
Designer operating instructions (SICK part no. 8012998).

» Once the transfer has been completed, you will be asked whether you want to run the
CPU module. Depending on your choice, click Yes or No to leave the dialog.

You can also start and stop the application in the Hardware configuration view using
the Run application or Stop application buttons while the project is online.

More information can be found in the Flexi Soft Designer operating instructions
(SICK part no. 8012998).

434 Verification of a configuration

After the configuration has been transferred successfully, the Flexi Soft system can be veri-
fied. To this purpose, the downloaded configuration data are read back out from the Flexi
Soft system and compared with the project data. If they match, the data are displayed in a
report. If the user confirms that they are correct, the system is considered to be verified.

>

>

In the Hardware configuration view, click on the Upload and verify configuration
button. A report of the current configuration will be generated.

Click Yes below at the question Mark device as verified? if the displayed configuration
is the expected configuration. The system is then considered to be verified.

You have to be logged in as authorized user in order to mark the configuration as
“verified”.

If the verification is completed successfully, a “Read in and compare” report that pro-
vides the most important project information is created subsequently. You can print out
or store this report.

The status verified/not verified is indicated in the lower right-hand corner of the Flexi
Soft Designer and by the CV LED at the Flexi Soft main module lighting up.

Only if the device and the corresponding configuration have been marked as verified,
the “Auto Start mode” is active in the configuration of the main module. If the configu-
ration is not set to verified, the system stays in Idle mode (CV LED on the FX3-CPUx
module flashing) after power-up and needs to be set to Run state using the Flexi Soft
Designer.

If differences between the project data and the read-back configuration data are detec-
ted, a corresponding message including information about possible actions is displayed.
Verification of the configuration is not possible then. Observe the information in the
error message for the further procedure. Terminate the dialog box by clicking Close.

If you change a verified configuration, the status is reset to “not verified”.

Exception: If you make only non safety-related changes such as modifying the gateway
name, the gateway’s IP address or the port number for a TCP/IP socket connection, the
configuration status remains “verified”.

More information can be found in the Flexi Soft Designer operating instructions
(SICK part no. 8012998).
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435 Upload of a configuration
When in online mode, you can upload a configuration from the connected Flexi Soft

system:
> Click on Upload. The current configuration of the Flexi Soft system will be loaded into
the Flexi Soft Designer and can be edited after going offline.
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This chapter describes the following Flexi Soft gateways:
e EtherNet/IP gateway (FXO-GENT)

e Modbus TCP gateway (FXO-GMOD)

e PROFINET IO gateway (FXO-GPNT)

o EtherCAT gateway (FXO-GETC)

5.1 Common features of the Ethernet gateways

511 TCP/IP configuration interface

The Flexi Soft Ethernet gateways offer a TCP/IP configuration interface which allows the
configuration of the Flexi Soft system over Ethernet TCP/IP. This runs parallel to the
Ethernet TCP/IP or other Ethernet protocols.

Do not connect to the Flexi Soft system via the RS-232 and the Ethernet interface at
the same time!

The Flexi Soft system can only communicate with one instance of the Flexi Soft Designer at
one time. Connecting to the Flexi Soft system using multiple instances of the Designer,
either on a single PC or multiple PCs, may result in inconsistencies of the configuration
and the diagnostics as well as in operational errors. This applies to both RS-232 and
Ethernet connections equally.

Consider the signal delay for remote TCP/IP connections!

Remote TCP/IP connections to the gateway may be unstable if the signal delay is too
great.

» Check the signal delay to the gateway using the ping command. Signal delays > 300 ms
may cause the connection to break down.

Possible solutions:

» Make sure that the connection is fast enough or make another route if this is possible.

or:

» Use a software tool like Teamviewer or PC anywhere to control a local computer on
which the Flexi Soft Designer software is installed and connected with the Flexi Soft
system.

Oor:
> Contact SICK support.

In order to configure a gateway for TCP/IP configuration for the first time, perform the
following steps:

Step 1: Assign an IP address

» Connect a PC or notebook to the RS-232 interface of the FX3-CPUx.

» Power up the Flexi Soft System.

» Open the Flexi Soft Designer configuration tool installed on the PC and load the
hardware configuration including the gateway.
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> If your project is online, click on the Disconnect button to go offline.

> Click on the Gateways button above the main window and select the desired gateway or
double click on the desired gateway in the hardware configuration view. The gateway
configuration view opens.

> Click on the Gateway configuration button on the left hand menu. The following dialog
appears:

i Flexi Soft Designer 1.3.0 RCO - [New Project] =101 x|
Praject  Device  Exkras
3 - B &7 com settings S‘Hichnect A 1 oisconnect | B Transer B vploa |EE -
1 Hardware configuration 3@ Logic editor 2 Report @ Disgnostics SICK CPU1 main unit
=
™ PLC interfacs disabled Set  Tagffile name Heartbeat rate [..
Flesi Saft 1o & PLCrequests 1 [inDatesert [som =]
EtherNatAP ) )
O Gateway wites to tag/fle F 2 [nDatsger2 [5000— =
=
%I}J I= | itte ollisets inone tag F 3 [nDatged [s000 =
™| Enable CO5 update @ 4 ["Dama Er=|
Etheret/P to I# | Enable heartbeat interval
Flesi Soft
=l 588
Jo i Read P addisss
SE - H 192 . 168 . 25 . 26
Gateway " DHCP Slat rumber
figurat s =
configuration NP i ]
GENT it Mar, PLE update rate [ms)
IP add e 0 =
1:2 'E:Zs 250 751 e ﬁ
TCPAR s EtherNet/IP
configuition | Subnet mask .
265 256 0 . O e
Default gateway et
B u w
™ PLCinterface disabled Set  Tag/file nams Heartbeat rats |
&) FLC witcs P 1 [iuiaese | E= |
" Gateway reads fom tag/file F 2 [Dubatssetz | E= |
W 3 [iubaesen | ET=|
W 2 [ouDaesed | ET=|
F 5 [iuDaases | ET=|
Machine Operator 153 Offine @ Designer configuration is not verifisd

On the left side of the dialog you will find the area for the gateway’s IP configuration.
> If desired, enter a Device name for the Flexi Soft gateway.

> Enter a valid IP address, for the Flexi Soft gateway, and if required a valid Subnet mask
and a valid IP address for a Default gateway.

Oor:
> If your network uses a DHCP server, activate the DHCP checkbox.
> Click Connect to go online and transfer the configuration to the Flexi Soft system.

o [f your project is online, you can use the Read IP address button at the upper left corner
of the gateway IP configuration area to retrieve the current IP settings of the gateway.

¢ The out-of-the-box default IP address of the gateway is 192.168.250.250. You can find
the default IP address also on the type label of the gateway.
Step 2: Add a TCP/IP profile to your project

» Connect one of the two Ethernet ports of the gateway with your Ethernet network using
a shielded Ethernet cable.

» Connect a PC (or notebook) to the same Ethernet network. Ensure the IP address
settings of the PC match the network setup.
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Note You can also connect your PC directly to one of the two Ethernet ports of the gateway. In
this case, you can either adapt the IP address settings of your PC or the IP address set-
tings of the gateway to match the other device’s IP setup.

» Open the Flexi Soft Designer configuration tool installed on the PC and upload the hard-
ware configuration including the gateway.

> If your project is online, click on the Disconnect button to go offline.

» Click on Com settings. The following dialog appears:

Fig. 10: Connection settings
d’aIOg # Connection settings _ O] x
4 g o=
'?0 Add COM profile % Add TCP/IP profile % Add USE entry paint V Check all profiles jﬁ Flexi Soft gateway network settings
Standard Serial Port: COM3
f’ anda % i B::ldlale: Auto scan 0 %, o
Active connection: Ta configure the connection, please proceed as follows:
ﬁ Standard ]  Choose connection type ’?@ % ao
l'?a Serial port - Indeterminate connection state E Check connection o
Serial i
PE:II.ECDM3 5] Activate profile 0
Baud rate: Auto scan [E]  Fress this button if you want to save the |2
Connectian is not stored in project file. profile to the project file
[ Edit profile %
oK Cancel
» Click on Add TCP/IP profile. The following dialog appears:
Fig. 11: Create new TCP/IP
prOﬁIe dlalog Create new profile |
Ertry name
I
|Reakek RTLA1EACIP)/A111CIF) PCI-E Gigahit Ethemet NIC - PaketplanerMinipa = |
MAL address 00:23:54:78:CF:BE
IP address 0oonn
IF address
| 0]
s
™ Enable TCRAP routing @ ‘ - 9
Subnet address ’?" -
I 285 285 285 . 0 | E'
Gateway address
7 Search for devices
H Scan
[ | MAC address | IP address | Device name
0K I Cancel
» Select your Ethernet network adaptor from the drop down list.
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> Click on Scan to search for Flexi Soft gateways on your Ethernet network. Gateways
located will be displayed as shown in the dialog below. Their IP address will be displayed
as well as their MAC address and device name.

Fig. 12: Create new TCP/IP
profile dialog after scan has Create new profile
been performed Entry name

MAL address 00:23:54: 78 CF.BB
IP address 169.254.31.166
IF address
169 . 254 31 155 W)
e
==
™ Enable TCPAP routing Q_‘ ‘ S |
Subnet address f ik
o]

|255.255.255. 1}

Gateway address

r— Search for devices

| MAL address | IP addiess | Device name

169.254.31.1.. | GMOD

Ok I Cancel |

¢ Flexi Soft Designer with version = 1.4.0 performs an UDP scan. This means that all Flexi
Soft Ethernet gateways with firmware version = V2.00.0 (FXO-GMOD, FXO-GPNT and
FXO-GENT) in the network will be detected, even if they are in a different subnet.

Notes

o A FXO-GETC can be detected as well, if it has been configured for EOE before (see
section 5.5.7 “Ethernet over EtherCAT (EOE)” on page 110 and section 5.5.8 “TCP/IP

configuration interface” on page 110).

¢ Flexi Soft Designer version < 1.4.0 can detect only gateways with a matching subnet
address.

> Select the gateway that you want to use for the new profile.

» Enter a name for the profile to the Entry name edit field.

> Click OK. The profile has now been created and is shown in the connection dialog:
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Fig. 13: Connection settings
dialog with new TCP/IP
profile

Fig. 14: Connection settings
dialog with new TCP/IP
profile activated
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Active connection:

f* Standard

ﬁ?‘a Serial port - Indeterminate connection state

Serial - COM auto detection
Port: COMS
Baud rate: Auto scan

Connection iz not stored in project file.

# Connection settings - x
# m]
’?0 Add COM profile @o Add TCP{IP profile 60 Add USE entry point ‘Qf Check all profiles _%ﬁ Flexi Soft gateway network settings
Standard Serial Port: COM5
ﬁ '?a COM auto detection Baud rate: Auto scan
TCPAP prafile TCRAP Address: 169.254.31.155
Gy 023B4TECFEE Fart 9000 @S 0 v

Ta configure the connection, please proceed as follows:

¥ b ¥

u Chaoose conhection type
Check connection
Aclivate profile 0

profile to the praject file

2]
5]
(e Press this button if you want to save the 1Y)
&  Edit profie %

0K Cancel

In order to use this profile, it needs to be activated.

> Click on the Activate profile icon (white arrow in green circle) on the far right. The
profile will then be activated and marked as such:

Active connection:

f* TCPAP profile

@0 TCPAP - Indeterminate connection state

Ethemet TCPAP
IP address: 169.254.31.155
Poit; 3000

00:23:54:78:CF:BB
169.254.31.16E
% TCPAP routing is not used

Connection iz not stored in praject file

Realtek RTLE16BC(P)/8111C[P) PCI-E Gigabit Ethemet MIC - Paketplaner-Miniport

# Connection settings - x
# m]
’?0 Add COM profile @o Add TCP{IP profile 60 Add USE entry point v Check all profiles .iﬁ Flexi Soft gateway network settings
Standard Serial Foit: COMS
'?a COM auto detection Baud rate: Auto scan
TCPAP profie TCPAP Address: 169.254 31155 -
~ @ 00:23:54:78:CFB8  Port 9000 @ s v

Ta configure the connection, please proceed as follows:

%o b ¥

G Chaoose conhection type
Check connection
Aclivate profile 0

profile to the praject file

2]
5]
[c]  Press this button if you want to save the 1Y)
&  Edit profie %

0K | Cancel

» Click OK. All communication to the Flexi Soft system will now happen via TCP/IP. In

order to use the profile via the serial interface again, you will have to re-activate it.

The port number for the TCP/IP configuration interface is pre-set to port 9000 and can not

Note
be changed.
Step 3: Connect via TCP/IP
» Click on the Connect button to go online.
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Fig. 15: Found gateways in
the Network scan dialog
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How to change the network settings of a Flexi Soft gateway:

> Click on the Flexi Soft gateway network settings button. The Network scan dialog is

opened.

> Click on the Scan button. Your network is scanned for connected gateways and the

devices found are displayed in the list.

=lol x|

Network scan

‘dﬂ Set devvice config

Cpen web browser

IP address SICK type key SICK serial number Application revision F;:Sl!g:der Board revision Device

169.254.31.1... | Fx0-GMOD00000 | 0910 0053

‘ MAL address

1.06 Modbus TCP 0000 GMOD

4| | »

Current IP address Edit IP address

IP address Subriet mask Default gateway
[169.25¢ . 31 155 [255.285. 0 .0 [ o .0 .0 o

" Use DHCP

IP address Subnet mask
[1ea 254 3 155 [255.255. 0 o0 [ o 0.0 . @

JGmao I= | Use DHCR [Gmaon

Default gateway

ﬁl [Realtek. RTLET6BCIFI/E111C(F) PCIE Gigabit Ethemet NIC - Paketplanerh x|

MAC address
IP address

00:23:54:78:CF:BB
169.254.31.166

Clase:

¢ Flexi Soft Designer with version = 1.4.0 performs an UDP scan. This means that all Flexi
Soft Ethernet gateways with firmware version = V2.00.0 (FXO-GMOD, FXO-GPNT and
FXO-GENT) in the network will be detected, even if they are in a different subnet.

o A FXO-GETC can be detected as well, if it has been configured for EOE before (see
section 5.5.7 “Ethernet over EtherCAT (EOE)” on page 110 and section 5.5.8 “TCP/IP
configuration interface” on page 110).

¢ Flexi Soft Designer version < 1.4.0 can detect only gateways with a matching subnet
address.

> Click on the gateway you want to edit.
> Enter the new settings in the Edit IP address area.
> Click on the Set device config button to transfer the new settings to the device.

If the Flexi Soft Designer identifies a Flexi Classic series gateway in the network, this will be
displayed in the list as well. These gateways are equipped with an internal web server and
can be addressed using the Open web browser button.

5.1.2 Ethernet TCP/IP socket interface

The FXO-GENT, FXO-GMOD and FXO-GPNT Ethernet gateways support a total number of
four TCP/IP socket interfaces each. This allows multiple applications to communicate with
the gateway at the same time over Ethernet TCP/IP. The number of possible connections
depends on the gateway’s firmware version.

Firmware version Possible connections Possible connections overall
per socket
V1.xx.X 1 per socket 4
=>V2.00.0 6 per socket 24
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The gateway’s proprietary network interface (e.g. Modbus TCP) runs in parallel and its con-
figuration or usage does not interact with the TCP/IP socket configuration as it happens
independently on separate Flexi Soft Designer pages.

Do not use the same output data set number for two different PLC connections or
TCP/IP sockets!

The output data set can be written to the Ethernet gateways in parallel by all communica-
tion interfaces or TCP/IP sockets (e.g. Modbus TCP and Ethernet TCP/IP), if they use the
same output data set number. In that case, the last message overrides data received
earlier.

The gateway processes the data of a Flexi Soft system and makes it available in different
compilations, the data sets. These data sets are available over the TCP/IP interface. For a
detailed description of the data sets please refer to section 3.3 “Data transmitted into the
network (input data sets)” on page 14.

In order to configure the Ethernet TCP/IP socket interface, perform the following steps:

» Open the Flexi Soft Designer and load the hardware configuration including the gate-
way.

» Click on the Gateways button above the main window and select the desired gateway or

double click on the desired gateway in the hardware configuration view to open the
gateway configuration dialog.

> Click on TCP/IP configuration on the left hand menu. The following dialog appears:

i Flexi Soft Designer 1.3.0 RCO - [New Project] I [ 53]

Project  Devics  Extras

A - @ I::l /ﬁ@msemngs a_gmnnett : 3 bisconnect ] Transfer o Uplosd | BEE -

m‘ Hardware configuration 3E3 Logic editor 2 Report Elg Diagnostics SICK CPU1 main unit
= (-~ Socket 1 Socket 2 (~Socket 3 =
' Enabled I” Enabled I” Enabled

Flexi Soft to & Listenon % Listerion & Listernon

PROFINET 10
Port Fart Port
= E==] ] [ = ] E (]
 Comnectto € Comect o € Comnectio
PROFINET 10 IP addiess IP address IP address
A e 192 168 255 . 256 i 192 188 . 255 . 255 ) 192 168 255 256 )
Fort Part Fort
12385 = g 12345 = @) 1 = 2]
BelmEy ' Enable COS update 1 Enable COS update & Enable COS update -
configuration " Enable auto update and COS 1= Enable auto update and COS € Enable auts update and COS
Update rate Ho00 3: 3] Update rate RO00 3: 3] Update rate IEDDD 35 3]
Update data st 1 I~ Update datasst 1 ~ Update data set 1 F
¥ Update data sst 2 u Update dataset 2 [N Update data set 2 r
VB Updte data st 3 u Upate data s2t 3 r Update data set3 s
configuration
Update data st 4 u Update detajset 4 = Update data set 4 r
1592168250, 250: 3100 1592 168250 260:9101 192,168 250.250:5102
Q -
-
a Connect Port §a [~ a a
Port §& [~
<] & Data B
—_
Machine Operatar 113 offline m Designer configuration is not verified
38 © SICK AG ° Industrial Safety Systems  Germany ¢ All rights reserved 8012664/XB29/2013-06-11

Subject to change without notice



Operating Instructions

Flexi Soft Gateways

Note

Notes

Note

8012664/XB29/2013-06-11

Subject to change without notice

Ethernet gateways Chapter 5

Configuration of the TCP/IP interface — Who establishes the connection

If the Flexi Soft gateway shall connect to external applications, perform the following
configuration steps:

> Activate the Connect to radio button.
> Set IP address to the IP address of the computer the application is running on.
> Enter the Port number for the application.

The configuration is considered faulty if either the connect socket port and/or the connect
IP address is zero when in Connect mode.

If external applications shall connect to the Flexi Soft gateway, perform the following
configuration steps:

» Activate the Listen on radio button.

> Enter the Port number for the application.

e Suggested port numbers are 9100 to 9103 (default values).

e Port 0 and port 9000 are reserved and can not be used (faulty configuration).

e Port numbers O to 1023 are managed by the Internet Assigned Numbers Authority
(IANA) and should not be used to prevent collisions. See
www.iana.org/assignments/port-numbers.

Finally, determine how the data are transferred. Follow the steps outlined in the following
section.
Data transfer method — How the data are transferred

Whenever the TCP/IP socket connection has been established (either by an application on
a PC or by the gateway itself), there are two possible methods how the data sets can be
transferred:

e The application requests the data set(s) per command message (Application requests
(Polling) mode),

or

¢ the gateway auto-updates the data sets as per configuration (Gateway writes to
Address/Port (Auto update) mode).

In Auto update mode there are two update modes how the gateways update the data:
e Update COS (Change of state): when any data of the input data set change status.

e Heartbeat interval: data will be sent automatically according to the configured
Heartbeat rate in ms.

If Heartbeat interval is enabled, a change of state will trigger an immediate update of the
data as well, regardless of the set heartbeat rate. l.e. COS is always active.

For both methods the following structure of messages applies.
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The request/response message (e.g. telegram) is structured as shown below:

0 U [ o oo o] o] o] ]~
Command Parameter(s) Data
(content depends on type of command)

Parameter Length Description
Command WORD Oh = Undefined (no command)
Polling mode specific
OOF1h = Input data set(s) request message
001Fh = Input data set(s) response message
Auto-update specific
O0OElh = Auto update control
001Eh = Auto update control response
002Eh = Auto update input data set(s) message
Digital outputs read/write
00F2h = Write output data set settings
002Fh = Response to write output data set settings
Parameter(s) | Length As defined in specific command
determined
by command
Data Length As defined in specific command
determined
by command

Error response to invalid messages

The gateway will set the most significant bit of the command word in the event that an
invalid or improperly formatted message is received.

Parameter Length Description
Command WORD Bit 15 of received command will be set
(i.e. command of O0F2h would become 80F2h)
Following Length Unchanged. Returned as it was received
data determined
by command
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In this mode the gateway will only send any data upon request (e.g. polling). Therefore the

application shall send request telegrams as per definition below and the gateway will

respond with telegrams structured as per definition below.

In order to prevent that the connection will be closed automatically, the application must
request data at least every 30 s when Polling mode is active.

Get input data set(s)

The request message is sent by an application to the gateway. The request message

telegram shall be structured as shown below:

Parameter Length Value

Command WORD |OOF1h = Data set(s) request message
Request WORD |0 = Do notsend data set 1

data set 1 1 = Send data set 1

Request WORD |0 = Do not send data set 2

data set 2 1 = Send data set 2

Request WORD |0 = Do notsend data set 3

data set 3 1 = Send data set 3

Request WORD |0 = Do notsend data set 4

data set 4 1 = Send data set 4

The response message is returned to the application by the gateway. The response
message telegram will be structured as shown below:

Parameter Length Value

Command WORD |OOF1h = Data set(s) response message

Data set 1 WORD | O = Data set not returned in data set(s) data field
length Non-zero = Length of data set

Data set 2 WORD |0 = Data set not returned in data set(s) data field
length Non-zero = Length of data set

Data set 3 WORD |0 = Data set not returned in data set(s) data field
length Non-zero = Length of data set

Data set 4 WORD | O = Data set not returned in data set(s) data field
length Non-zero = Length of data set

Data set(s) Array of | Data set(s) information

data bytes
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The following command message is sent by the application to the gateway to write to the
output data sets:

Tab. 23:' Write output data Parameter Length Value

set setting command
Command WORD |OOF2h = Set output data set(s) command message
Output data |WORD |0 = Output data set not included in data set(s) data field
set 1 length Non-zero = Length of data set
Outputdata |WORD |0 = Output data set not included in data set(s) data field
set 2 length Non-zero = Length of data set
Output data |WORD |0 = Output data set not included in data set(s) data field
set 3 length Non-zero = Length of data set
Output data |WORD |0 = Output data set not included in data set(s) data field
set 4 length Non-zero = Length of data set
Outputdata |WORD |0 = Output data set not included in data set(s) data field
set 5 length Non-zero = Length of data set
Data set(s) Array of | Data set(s) information
data bytes

The response message is returned to the application by the gateway. The response
message telegram is structured as shown below:

Tab. 24: Write output data Parameter Length Value
set setting response
Command WORD |O002Fh = Response to write output data set settings
message
Status WORD = Success. Output data sets written correctly

Error — Can not write output data sets due to either:

e Loss of backplane communication

e Incorrect routing information

42 © SICK AG ° Industrial Safety Systems  Germany ¢ All rights reserved 8012664/XB29/2013-06-11

Subject to change without notice



Operating Instructions

Flexi Soft Gateways

Fig. 17: TCP/IP configuration

for Application requests
(Polling) mode

8012664/XB29/2013-06-11

Subject to change without notice

Ethernet gateways Chapter 5

Configuration via Flexi Soft Designer tool

In order to configure the Application requests (Polling) mode of the gateway via the Flexi

Soft Designer tool, perform the following steps:

» Open the Flexi Soft Designer and load the hardware configuration including the
gateway.

> Click on the Gateways button above the main window and select the desired gateway or
double click the desired gateway in the hardware configuration view to open the
gateway configuration dialog.

> Click on TCP/IP configuration on the left hand menu. The following dialog appears:

Bl Flexi Soft Designer 1.3.0 RCO - [New Project] T =10l x|

Project  Dewvice  Extras
A v a H yn" Com settings :]‘i Cornect 1 §3 Disconnect ) Transfer B Upload | 2SS ~
I =] o rid iy )| ng P =

}h" Hardware configuration 32 Logic editor ﬂ Report Dg Diagnostics
= —Socket 1 ~Socket 2 —Socket 3 =
¥ Enahled ™ Enabled ™ Ensbled

Flexi Soft to % Listen on = Listeron & Lister on
FROFIMET 10
Part Port Part
£ s = (1] E== | ] | B | (]
" Connect to ! Cormectio € Conrest o
FROFINET 10 IF address IP address IP address

SICK CPU1 main unit

ECT Rz [Gs2 1625 . 255 @ 192168 255 255 @ 18z 68 . 255 . 2% @

Poit Port Port

12345 =] 2] 12306 = a = | a

& Enable COS update o
1 Enable auto update and COS

Enable COS update
Enable auto update and COS

* Enable COS update

e ]

Gateway
configuration " Enable auto update and COS

Update rate oo = @ Update ate S0 = @ Update rate: 0 = @

Update data set 1 I Update data st 1 2 Update data set 1 I

’ Update data set 2 L Update data st 2 [ Update data set 2 [

TCR/P Update data set 3 ul Update data set 3 [ Update data set 3 In
configuration

L [ [N

Update data set 4 Update data set 4 Update data set 4

192,166,250, 250:9100 192.168.250.250.9101 192,166,250 250:3102

a Connect Port §& [~ a 8
Poit §& [~
< & Data El

Machine Opsrator 135 Offine /B Designer configuration is not verified

» Activate the Listen on radio button.

> Enter the Port number on which the application will connect.

» Select the update mode: Enable COS update or Enable auto update and COS.
> If you have selected Enable auto update and COS, select the Update rate in ms.
» Select which data sets shall be updated: Check the Update data set n checkbox.
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Tab. 25: Auto update mode
configuration command

Note
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Gateway writes to Address/Port (Auto update) mode

The gateway can be configured to automatically update the data set information (i.e. the
application does not need to send any request messages as it would do in polling mode)
once the connection to the application has been made.

The configuration settings are available via the Flexi Soft Designer configuration tool or via
the TCP/IP interface itself. Using one interface does not disable the other: The auto update
mode could be enabled via Flexi Soft Designer and disabled via TCP/IP command, for
example.

Configuration via TCP/IP interface

This command message is sent by an application to the gateway to configure the auto up-
date mode. This message can be used to either disable or enable the auto update mode
directly through the TCP/IP interface.

Parameter Length Value

Command WORD |[OOE1h = Auto update control
Request WORD |0 = Do not send data set 1

data set 1 1 = Send data set 1

Request WORD |0 = Do not send data set 2

data set 2 1 = Send data set 2

Request WORD |0 = Do not send data set 3

data set 3 1 = Send data set 3

Request WORD |0 = Do not send data set 4

data set 4 1 = Send data set 4

Heartbeat WORD |0 = Disable heartbeat messages
mode update Non-zero = Enable heartbeat message at specified rate in ms.
rate Minimum = 40 ms

Auto update is disabled if all Request Input Data Set flags are set to zero.

The response message returned to the application by the gateway:

Tab. 26: Auto update mode Parameter Length Value
configuration response
Command WORD |OO0l1Eh = Response to the auto update control message
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Configuration via Flexi Soft Designer tool

In order to configure the Gateway writes to Address/Port (Auto update) mode of the

gateway via the Flexi Soft Designer tool, perform the following steps:

» Open the Flexi Soft Designer and load the hardware configuration including the
gateway.

> Click on the Gateways button above the main window and select the desired gateway or
double click the desired gateway in the hardware configuration view to open the
gateway configuration dialog.

> Click on TCP/IP configuration on the left hand menu. The following dialog appears:

Bl Flexi Soft Designer 1.3.0 RCO - [New Project] =10 x|

Project  Dewvice  Extras

] 4 |
:‘fi - a ﬁcam settings ;]ijiConnect o 44 Disconnect: nil Transfer e Upload E -

HE Hordware configuration 3@ Logic edtor ﬂ Report €D Diagnostics SICK CPU1 main unit

- —Socket 1 —Socket 2 —Socket 3 ﬂ
¥ Enabled ™ Enabled " Enabled

Flesi T Listen on & Listernon & Listen on
lexi Soft to
PROFINET 10 Part Port Part
- 900 = ] 901 = a T = ]
= # Connect to 1 Connect o 1 Conrect o
PROFINET 10 IP address IP address IP address
master ta Flesi 52 168 . 255 . 255 | @ 192 . 168 . 255 . 255 | i) 192 . 168 . 255 . 255 )
Sl Fort Foait Fort
12345 = 2] 12396 = a 27 = a
" Enable COS update & Enahle COS update & Enable COS update
Gfa‘EWE‘.V ¢ Enable auto update and COS € Enahble auto update and COS € Enable auto update and COS
canfiguration -
Update rate soo0 = &) Update rate = L Update rate: =
Update data set 1 v Update data set 1 = Update data set 1 ~
Update data set 2 L Update data st 2 [ Update data set 2 [N
TCR/AP Update data set 3 L Update dataset 3 [ Update data set 3 [N
configuration Update data set 4 l Update data set 4 [ [ pdate data set 4 In
192,166,250.250 192166, 255.255,12345 | | 192168.250.250,9101 192166,250.250:9102

2 —
e e
50 ComeetPor || B

P & Data
atf 3]

|

Machine Operator E'ﬁ Cffline ﬁ Designer configuration is not verified

» Activate the Connect to radio button.

> Enter the IP address and the Port number the gateway shall write to.

» Select the update mode: Enable COS update or Enable auto update and COS.
> If you have selected Enable auto update and COS, select the Update rate in ms.

» Select which data sets shall be updated: Check the Update data set n checkbox.
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Tab. 27: Auto update mode
normal operation message
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Normal operation
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The following message is sent from the gateway to the application while operating in auto

update mode.

Parameter Length Value

Command WORD 002Eh = Auto update data set(s) message

Data set 1 WORD 0=Data set not returned in data set(s) data field
length Non-zero = Length of data set

Data set 2 WORD 0=Data set not returned in data set(s) data field
length Non-zero = Length of data set

Data set 3 WORD 0=Data set not returned in data set(s) data field
length Non-zero = Length of data set

Data set 4 WORD 0=Data set not returned in data set(s) data field
length Non-zero = Length of data set

Data set(s) data | Array of bytes Data set(s) information. Details see section 3.3 “Data transmitted into

(length dependent
on set definition)

the network (input data sets)” on page 14 and chapter 7 “Layout and
content of the process image” on page 173.

5.1.3

TCP/IP process image example

The following example shows a possible process image sent by a FXO-GENT gateway via
TCP/IP in auto update mode:

Tab. 28: TCP/IP process Byte values [hex] | Part of message Meaning
image example
00 2E Command Auto update data sets (see Tab. 27)
00 32 Length of data set 1: 50 bytes
00 20 Length of data set 2: 32 bytes
Command parameters
00 3C Length of data set 3: 60 bytes
00 3C Length of data set 4: 60 bytes
03 FF 03 03 Logic results 0-3
co Input values module 1:
CO = 11000000 = Inputs I8 and |7 Active
03 Input values module 2:
03 =00000011 = Inputs 12 and |1 Active
3F 05
05 05 00 00 Input values module 3-12
Data set 1
00 00 00 00
(default byte assign-
00 00 00 00
ments, see Tab. 5)
00 00 00 00 Output values module 1-12
00 00 00 00
00 00 00 00
00 00 00 00
00 00 00 00 .
Not assigned
00 00 00 00
00 00 00 00
00 00
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Byte values [hex] | Part of message Meaning
52 A1104C Overall CRC (same as system CRC)
52 A1104C System CRC
00 00 00 00
00 00 00 00 Data set 2
00000000 (see Tab-5) Reserved
00 00 00 00
00 00 00 00
00 00 00 00
FF FF FF FF Status module O (FX3-CPUx): OK
FF FF FF FF Status module 1 (e.g. FX3-XTDI): OK
FD FB FF FF Status module 2 (e.g. FX3-XTIO):
Byte O: FF =11111111: No errors
Byte 1: FF =11111111: No errors
Data set 3
. Byte 2: FB =11111011: Input 3 external
(see Tab. 5 and section . ,
u test signal failure.
3.3.6 “Error and status
information of the Byte 3: FD =11111101: Output 1
modules” on page 19) stuck-at-low error
FF FF FF FF Data set 3 data is
FF FF FF FF transferred in Big Endian | siztus modules 3-6: OK
FF FF FF FF format, i.e. in 32 bit
FF FF FF FF double word format with
FF FF FF FF the most significant byte
FF FF FF FF placed in the leftmost
FF FF FF FF osition.
P Status modules 7-12 (no modules present)
FF FF FF FF
FF FF FF FF
FF FF FF FF
FF FF FF FF Status module 13 (e.g. FXO-GENT): OK
FF FF FF FF Status module 14 (no module present)
00 00 00 00
00 00 00 00
00 00 00 00
00 00 00 00
00 00 00 00
00 00 00 00
00 00 00 00
00 00 00 00 Data set 4 Reserved
00 00 00 00
00 00 00 00
00 00 00 00
00 00 00 00
00 00 00 00
00 00 00 00
00 00 00 00
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Fig. 19: Socket monitor
window
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514 TCP/IP socket monitor

The TCP/IP socket monitor allows you to view the input data sets that a gateway transfers

into the network via TCP/IP, issue commands to the gateway and to write data to the gate-
way’s output data sets.

The TCP/IP socket monitor is a separate program that is installed with the Flexi Soft
Designer. You will find the TCP/IP socket monitor in the Windows Start menu under
“Programs/SICK/Flexi Soft Designer/Tools/TCPIP socket monitor”.

In order to connect to the gateway via the socket monitor, at least one TCP/IP socket must
be enabled on the gateway (see section 5.1.2 “Ethernet TCP/IP socket interface” on

page 37).

How to use the socket monitor:

> Power up the Flexi Soft system.

» Connect one of the two Ethernet ports of the gateway with your Ethernet network using
a shielded Ethernet cable.

> Connect a PC (or notebook) to the same Ethernet network. Ensure the IP address
settings of the gateway and the PC match the network setup.

You can also connect your PC directly to one of the two Ethernet ports of the gateway. In
this case, you can either adapt the IP address settings of your PC or the IP address set-
tings of the gateway to match the other device’s IP setup.

» Open the TCP/IP socket monitor. The following window opens:

& TCP/IP Socket Monitor L =lolx]
- PCis TCP Client (~PCis TCP Server
ﬁ] [Reatek RTLB16BCIF)/8111C(F] POIE Gigabit Ethernet HIC | @ [Reeakeke RTLS1BACIPYET11C(F) PCIE Gigabit Ethemet NIC =1
Local MAC address 00:2354,78.CFBB Local MAL addiess 00:23:5478.CFEB
Local IP addiess: 169.254.31.166 Local IP* address, 169.254.31.166
FlexiSoft IP address: Fart: Port:
10 . 4 209 60 [at00 =5  Connect t:tcifnﬂf :ggzﬂgﬂi :féhafal‘;fy"e' [723#6 =] _ Litenon | Local PCiwliten anthe connect o sacketof sthemet based Gatenay

[ whiter data b device, [ Wiite data to device

Fiead input data sets |wme output data sets | Configure input data sets | Fiead input data sets IWnta output data sets | Configue input data sets |

Command: 00FT hex Command: 00F1 hex

Set Set

' sent v Set1

I set2 [ setz

I sen3 [ ser3

" Setd " serd

write | Clear log [HE=] ‘irite | Clear log [HEX]
00F10001000000000000 00F10001000000000000
— Fiead automatic data from device: ~Fiead automatic data from device

Command Command:

Time stamp | Clear log  Override log - [HE=] Time stamp | Clear log  Owerride log - [HEX]

The TCP/IP socket monitor can connect to the gateway either as TCP client or as TCP
server, depending on the socket configuration of the gateway.
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Fig. 21: PC is TCP Server area
— Gateway is configured to
connect
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PC is TCP Client

If at least one socket is enabled and if the gateway is configured to Listen on this socket,
the PC can connect to the gateway as client.

In a dropdown list in the PC is TCP Client area, all available network adapters are
displayed:

& TCP/IP Socket Monitor

—PC is TCP Client
| Realtek RTLA168CIP)/8111C(F) PCI-E Gigabit Ethermet NIC |
Local MaC address: 002354 78:CF.EB
Local IP address: 169.254.31.166
FlexiSoft P address: Part; _ _ _
[65. 26 o 16 [si0 = Comea |  LecePCiscomeci o ona

> Select the network adapter that is connected to the gateway. The MAC address and the
IP address of the selected network adapter are displayed beneath the dropdown list.

> Enter the Flexi Soft IP address of the gateway and the Port number of the enabled
socket.

> Click on Connect to establish the communication to the gateway.

PC is TCP Server

If at least one socket is enabled and if the gateway is configured to Connect on this
socket, the PC can connect to the gateway as server.

In a dropdown list in the PC is TCP Client area, all available network adapters are
displayed:

N L=
—PCis TCP Server
| Realtek RTLA168CIP)/8111C(F) PCI-E Gigabit Ethermet NIC =l
Local MAL address: 00:23:54. 78.CF.EB
Local IP address: 169.254.31.166

Part:

12346 - LB o | Local PC iz listen on the connect to socket of ethernet bazed G ateway.

> Select the network adapter that is connected to the gateway. The MAC address and the
IP address of the selected network adapter are displayed beneath the dropdown list.

The gateway socket must be configured to connect to the local IP address of the PC.
> Enter the Port number on which the enabled socket is configured to connect.
> Click on Listen on to establish the communication to the gateway.

Once the connection to the gateway is established, the further proceedings are alike, no
matter whether the PC is connected as client or as server. It is possible to establish a
client and a server connection at the same time, if the gateway socket configuration allows
this.
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Fig. 22: Write data to device
— Read input data sets

Note

Fig. 23: Write data to device
— Write output data sets
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Write data to device — How to control the gateway

The Write data to device area consists of three file cards which are used to assemble dif-
ferent commands that can be sent to the gateway. The commands are assembled automa-
tically as you activate or deactivate the different options on the file cards and are display-
ed in the log window. A click on the Write button sends the displayed command to the
gateway. The Clear log button deletes the displayed command from the log window. It is
also possible to edit the command in the log window manually.

Under the Read input data sets file card you can request input data sets from the gateway
using the OOF1h command (see Tab. 21 on page 41).

— Write data to device
Read input data sets | ‘wiite output data sets | Configure input data sets
Comnmand: 00F1 hex
Sel

7 Set2
[T Set3
[~ Set4

Write | Clear log [HEX]

00F1l0001000000000000

» Activate all data sets that you want to receive. The command that will be sent is shown
in the log window.

» Click on the Write button above the log window to send the command to the gateway.
The gateway will respond with a OOF1h response message (see Tab. 22 on page 41)
that will be shown in the Read automatic data from device area below.

If the gateway is configured to send data sets on this socket cyclically or on change of
state (COS), the gateway’s response may be overwritten very soon by the next message
from the gateway. In this case you should modify the configuration under the Configure
input data sets file card (see below).

Under the Write output data sets file card you can write data to the gateway’s output data
sets using the 00OF2h command (see Tab. 23 on page 42).

— Wirite data to device

Read input data sets  Wite output data sets | Configure input data sets

Command: O0F2 hex -
Set: Length: Data;

v 0004 L3B |FFO0 FFAL 0234 FELL 0010 MSE

I~ set2  pooa 0000 0000 0000 0000 0000

[© Set3  gooa |0000 0000 0000 0000 0000

[ Setd  gooa {0000 oooo oooo oooo 000D |
Write | Clear log [HEX]

O0FZ00040000000000000000FFO0FFAADZ34FE110010

» Activate all data sets that you want to send and edit the data in the input field for the
respective data set. The command that will be sent is shown in the log window below.
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Notes

8012664/XB29/2013-06-11

Subject to change without notice

Ethernet gateways Chapter 5

> Click on the Write button above the log window to send the command to the gateway.
The gateway will respond with a O0F2h response message to indicate whether the
output data sets have been written correctly or if an error has occured (see Tab. 24 on
page 42). The result will be shown in the Read automatic data from device area below.

Under the Configure input data sets file card you can configure the gateway to send input
data sets either on change of state (COS) or cyclically (auto update) using the OOE1h
command (see Tab. 25 on page 44).

—Write data to device
Riead input data sets | Wiite output data sets - Configure input data ssts

Command: 00ET hex

Set: Update rate [Set] - 4]

¥ Setl " Enable CO3 update

¥ Set? ' {Enable auto update and CO5

[~ 5et3

I~ Getd [1500 =] ms

Wirike | Clear log [HEX]

00ELOO00LO0010000000005DC

» Activate all data sets that you want to receive, choose the update mode (i.e. either COS
or auto update and COS) and enter the Update rate (40 to 65535 ms), if auto update is
desired. The command that will be sent is shown in the log window.

> Click on Write to send the command to the gateway. The gateway will respond with a
OOE1h response message (see Tab. 26 on page 44) that will be shown in the Read data
from device automatically area below.

» Depending on the configuration, the gateway will follow up with OOE2h messages, i.e. it
will send the activated data sets as on COS and cyclically as configured (see Tab. 27 on
page 46).

¢ The initial behaviour of the gateway when you open the socket monitor depends on the
gateway's configuration for the respective socket in your project or on the last 0OOE1h
command the gateway has received and does not correspond necessarily with the
settings displayed in the Configure input data sets file card.

¢ The changes you make to the input data sets configuration here will not be stored in
your project but will change the behaviour of the gateway temporarily, i.e. until it
receives another OOE1h command or until the Flexi Soft system is restarted.
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Fig. 25: Read automatic data
from device
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Read automatic data from device — Monitoring the gateway’s messages

The Read automatic data from device area shows the messages sent by the gateway.

— Read automatic data from device
Command: 002E hex

Set: Length: Data:

Setl oa3z 0000 0000 F710 0000 0000 0000 0000 0000 0200 0000 0000
0000 Qo000 0000 0000 0000 0000 0000 0000 0000 0000 o000
0000 0000 0000

Set2 oozo ZECE B47C ZECE E47C 0000 0000 ZECE E47C 0000 0000 0000
0000 0000 0000 Q000 0000

Set? 000D -
[ 17:04:25 | Clearlog  Override log - [HEX]

00ZE003200200000000000000000F710000000000000000000000200000000000000000000
000o0o000000000000000000000000000000000000000000ZECEE47CZECEE47C00000000ZECE
E47C00000000000000000000000000000000

¢ The last Command and the Data sets that have been sent by the gateway are displayed
in the grey part of the area. The data are displayed in blocks of four bytes. Data blocks
that have changed value since the last message has been received are highlighted
blue.

e The log window shows the complete command string the gateway has sent.

e The communication indicator in the upper left corner of the log window title bar lights up
green if currently data are received from the gateway.

e The time stamp in the log window title bar indicates when the last command string has
been received.

¢ The Clear log button erases the log.

¢ You can choose from the dropdown list whether the next received command string shall
override the last one or if it shall be appended at the top of the log.

5.2 EtherNet/IP gateway

The following Flexi Soft gateway can be used for EtherNet/IP: FXO-GENT.
You will find the EDS files and the device icon for PLC interfacing ...
¢ in the Internet on the FXO-GENT product page on www.sick.com.

¢ in the Flexi Soft Designer program folder on your hard disk (default installation folder is
“C:\programs\SICK\FlexiSoft\DeviceDescriptions\...”).

Flexi Soft EtherNet/IP gateways with firmware V1.xx.x support only EtherNet/IP explicit
messaging (Class 3). Implicit messaging (Class 1) is not supported. Please use the EDS file
SICK_FXO0_GENT_1.00.eds for these gateways.

Flexi Soft EtherNet/IP gateways with firmware = V2.00.0 support EtherNet/IP implicit
messaging and explicit messaging (Class 1 and Class 3). Please use the EDS file
SICK_FXO0_GENT_2.02.eds for these gateways.
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Fig. 26: Interfaces and
display elements of the
FXO-GENT

Tab. 29: Meaning of the LED
displays of the FXO-GENT

Symbol description:

O: LED is off

@ Green: LED lights up green
®: Red: LED flashes red

Note
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5.2.1 Interfaces and operation

The FXO-GENT is equipped with an integrated three-port switch for connection to the Ether-
net network. Two RJ-45 sockets are available for the connection. The switch functionality
allows the FXO-GENT to be used for connection to another Ethernet component (e.g. con-
nection to a notebook) without having to interrupt the Ethernet connection to the network.

—
\
PORT1

s e Powersupply LED (green)

RJ-45 Ethernet socket

" ml1\> Network activity LED for Ethernet
L2 port 1 or 2 (green)
ALEX soft ]
e _\ STATUS LED (red/green)
‘ i RJ-45 Ethernet socket
LED Meaning
PWR O No power supply
@ Green Power supply switched on
LINK/ACT 1 O No Ethernet connection
LINK/ACT 2 @ Green Ethernet connection active, no data transmission
@: Green Ethernet connection active, data transmission
STATUS? O Power-up
@ Green Executing (live process data from/to FX3-CPUx)
@- Green 1 Hz: Idle
@: Red 1 Hz: Configuring/configuration required
2 Hz: Critical fault on gateway
® Red Critical fault on another module

®:- Red/green

Executing, but faulty or no Ethernet communication

Error elimination is described in section 5.2.10 “Diagnostics and troubleshooting” on

page 74.

Power-up sequence

On power-up, the following LED test sequence is performed:
e STATUS LED O Off for6 s

e STATUS LED @ Red for 0.25 s

e STATUS LED @ Green for 0.25 s
e STATUS LED O Off

®  On older versions of the FXO-GENT, the STATUS LED is called MS LED.
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Fig. 27: EtherNet/IP gateway
configuration dialog
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5.2.2 Basic configuration — Assigning a device name and IP address

Configuration of the FXO-GENT is performed via the Flexi Soft Designer tool.

» Open the Flexi Soft Designer and load the hardware configuration including the
EtherNet/IP gateway.

» Click on the Gateways button above the main window and select the FXO-GENT or
double click the FXO-GENT in the hardware configuration to open the gateway configu-
ration dialog.

» Click on Gateway configuration on the left hand menu. The following dialog appears:

Bl Flexi Soft Designer 1.3.0 RCO - [New Project] ; =1olx|

Project Device  Extras

e | ;ﬁ,l::l f@msettmgs J;?Cnnnect 18 Disconnact ) Transter U Upload | B -

3 Herdware configuration. 3@ Lo edtor 7] resort o, piagrostics SICK CPU1 main unit
=

ﬁ ™ PLC interface disabled Set  Tanflile name Heattheat rate [

Flei Soft to ' PLC requests P 1 |nDataset [eom =
EtheiNet/IP
" Gateway wiites to tag/file 7 2 [nDataSet2 | B
o
%ﬂ:] T swiite all sets in one tag F 3 [DataSets | B
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Machine Operater 113 offline |8\ Designer configuration is nat verified

> If desired, change the Device name for the Flexi Soft gateway.

> Enter a valid IP address for the Flexi Soft gateway, and if required a valid Subnet mask
and a valid IP address for a Default gateway.

» Click Connect to go online and download the configuration to the Flexi Soft system.
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5.2.3 EtherNet/IP Class 1 communication — Implicit messaging

¢ Only Flexi Soft EtherNet/IP gateways with firmware = V2.00.0 support both EtherNet/IP
implicit messaging and explicit messaging (Class 1 and Class 3). If your gateway has an
older firmware version, please refer to section 5.2.6 “Ethernet/IP Class 3 communica-
tion — Explicit messaging” on page 60. Please use the EDS file
SICK_FXO0_GENT_1.00.eds for these older gateways.

General overview

Implicit messaging is a method of communication between EtherNet/IP PLCs and devices.

¢ Implicit messaging uses Ethernet UDP messages.

¢ Implicit messaging is cyclic in nature. Input and output data is exchanged between the
controllers and devices at regular time intervals.

e Message delivery is not guaranteed.

e Multicast addressing is possible.

Class 1 functionality

To establish Class 1 communication, a connection between the PLC and the EtherNet/IP
gateway must be created. To this end, the PLC must send a Forward Open message to the
gateway. The gateway then checks the received parameters, responds with a success or
fail status message (Forward Open response) and, if successful, includes a set of connec-
tion parameters.

The Forward Open message from the PLC to the EtherNet/IP gateway includes the
following parameters:

¢ input connection type (gateway to PLC: either point-to-point or multicast)
e input assembly object instance number
e input data length
e output connection type (PLC to gateway: only point-to-point is accepted)
e output assembly object instance number (unused if input data only)
e output data length (unused if input data only)
e reguested packet interval
The EtherNet/IP gateway then returns the following parameters in the Forward Open
response:
e status of connection attempt
- SUCCESS: If the received parameters are acceptable and the gateway has sufficient

bandwidth and memory resources, the connection will be accepted. The STATUS LED
is @ Green.

- FAILURE: If either the received parameters are incorrect or the gateway does not
have sufficient bandwidth and memory resources, the connection will be rejected.
The STATUS LED blinks @- Red/green.

e The IP address and UDP socket port number on which the PLC must listen for input
messages:
- If the input connection is point-to-point, this is the PLC’s IP address.

- If the input connection is multicast, the gateway sends the multicast address on
which the PLC must listen for input messages.

e The packet interval that will be allowed by the gateway. This may be the same as or
greater than the interval requested by the PLC.
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Once a connection has been successfully created, data can then be exchanged between

the PLC and the EtherNet/IP gateway.

The connection will remain open until it is closed by either the PLC or the EtherNet/IP

gateway.

Packet update interval

The packet update interval for Class 1 connections that will be returned to the EtherNet/IP

PLC in the Forward Open response depends on the following factors:

¢ the value for the Requested Packet Interval received from the EtherNet/IP PLC in the
Forward Open message

+ the Maximum PLC Update Rate as configured in the Gateway configuration dialog of
the Flexi Soft Designer

¢ the 10 ms system clock that the EtherNet/IP gateway operates on

If the Requested Packet Interval is less than the Maximum PLC Update Rate, the packet

update interval will be set to the Maximum PLC Update Rate. Otherwise, it will be set to the
Requested Packet Interval.

If the packet update interval is not a multiple of 10 ms (10, 20, 30, 40, etc.), then the
packet update interval will be adjusted up to the next multiple of 10 ms.

Requested Maximum PLC Actual packet Description
Packet Interval Update Rate update interval

5 ms 10 ms 10 ms Set to Maximum PLC Update Rate

10 ms 10 ms 10 ms Requested Packet Interval accepted

15 ms 20 ms 20 ms Set to Maximum PLC Update Rate

15 ms 10 ms 20 ms Requested Packet Interval adjusted
upward to 20 ms

20 ms 25 ms 30 ms Maximum PLC Update Rate adjusted
upward to 30 ms

40 ms 30 ms 40 ms Requested Packet Interval accepted

32ms 30 ms 40 ms Requested Packet Interval adjusted
upward to 40 ms

48 ms 40 ms 50 ms Requested Packet Interval adjusted
upward to 50 ms

50 ms 40 ms 50 ms Requested Packet Interval accepted

Bandwidth limitations

The maximum number of Class 1 messages per second is limited by the FX3-CPUx. At 50 %
of available CPU bandwidth, this is approximately 200 messages per second or one

Class 1 connection at 10 ms I/0 update rate (the system clock frequency of the FXO-GENT
is 10 ms).

- PLC update rate [ms] Cyclic two-way I/0 Cyclic input-only multicast
bandwidths for Class 1 . :
messages connections connections
10 1 2
20 2 4
40 Upto4d Upto8
Note The gateway will not enforce these bandwidth recommendations. However, if the band-
width used for Class 1 communication exceeds 200 messages per second, the RS-232
interface and the Ethernet TCP/IP interface will slow down.
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Point-to-point and multicast connections

For EtherNet/IP PLC to gateway:

¢ Only point-to-point connections will be accepted.

e Multicast connections will not be accepted.

For gateway to EtherNet/IP PLC:

e Both point-to-point and multicast connections will be accepted.

e Multicast connections can be either exclusive owner or multiple listeners.

Maximum number of Class 1 connections
For 1/0 connections involving both input and output data sets:
e Each output data set can be controlled by only one I/0 connection.

¢ |/0 connection attempts to control an output data set that is already controlled by
another I/0 connection will be rejected.

e [f each I/0 connection controls only one output data set, then up to 5 1/0 connections
can be active simultaneously.

o The maximum number of possible /0 connections decreases if an |/0 connection
controls more than one output data set.

For connections involving only input data sets (gateway to PLC):

¢ Depending on the gateway’s bandwidth, up to 32 connections may be created at one
time if all request the same set of input data.

¢ The maximum number of connections requesting different data that can be supported
depends on the requested data rates and the available gateway bandwidth. If the con-
nections require more bandwidth than available, the gateway will slow down and not be
able to return the input data at the requested data rates.

Class 1 data access — Input data sets

o All four input data sets are included in one array that can be read by all Class 1 PLCs.

¢ The start of the input data received by the PLC is defined by the assembly instance
number. Each input instance number corresponds to the start of an input data set.

¢ The length determines how much input data is received by the PLC. This allows partial
and/or multiple input data sets to be received by the PLC. For example, the first
20 bytes of input data set 1 or all input data sets could be read by the PLC.

¢ All input data sent to the PLC must be sequential. This means that input data sets 1 and
2 or input data sets 1, 2, and 3 can be sent together. However, input data sets 1 and 3
can not be sent together because they are not sequential.

Assembly Byte Length Input Description Valid read
instance index [bytes] data set lengths [bytes]
. Starting at input data set 1 }
1 0-49 50 1 Can read input data sets 1-4 1-202
. Starting at input data set 2 :
2 50-81 32 2 Can read input data sets 2-4 1-152
: Starting at input data set 3 :
e §2-141 60 3 Can read input data sets 3-4 1-120
4 142-201 60 4 Can read input data set 4 1-60

Class 1 data access — Output data sets

o All five output data sets are included in one array that can be written by all Class 1
PLCs.

e The start of the output data is defined by the assembly instance number. Each output
instance number corresponds to the start of an output data set.
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¢ The length determines how much output data is sent by the PLC. This allows a PLC to
write to one or multiple output data sets. For example, output data set 1 or all five
output data sets could be written.

e Because partial output data sets cannot be written, the output length must be a
multiple of 10 bytes. The length must be 10 to write one output data set, 20 for two
data sets, and so on.

e All output data written by the PLC must be sequential. This means that e.g. output data
sets 1 and 2 or output data sets 1, 2, and 3 can be written together. However, output
data sets 1 and 3 can not be written together because they are not sequential.

Assembly Byte Length | Output | Description Valid write lengths
instance index [bytes] | data set [bytes]
10 = Output data set 1
; 20 = Output data sets 1+2
Starting at output data set 1
5 0-9 10 1 30 = Output data sets 1-3
Can set output data sets 1-5 40 = Output data sets 1-4
50 = Output data sets 1-5
10 = Output data set 2
6 10-19 10 2 Starting at output data set 2 20 = Output data sets 2+3
Can set output data sets 2-5 30 = Output data sets 2-4
40 = Output data sets 2-5
: 10 = Output data set 3
7 2029 10 3 | guartingatoutput datasel3 | 50 - Output data sets 3+4
P 30 = Output data sets 3-5
8 30-39 10 4 Starting at output data set 4 10 = Output data set 4
Can set output data sets 4+5 20 = Output data sets 4+5
g Starting at output data set 5 _
9 40-49 10 5 Can set output data set 5 10 = Output data set 5

Assembly object definition

All Class 1 data must be transferred using the assembly object. The assembly object
interface is used to directly tie Vendor Specific objects to a standard interface which the
EtherNet/IP PLC uses to communicate with the device.

For the Flexi Soft EtherNet/IP gateway, the assembly object corresponds to the Full Data
Set Transfer object (72h), which provides access to the input and output data sets (see
page 65). Each instance of the assembly object corresponds to one or more Full Data Set
Transfer object attributes.

The assembly object defines the interface by which a Class 1 PLC can ...

¢ request the input data set information from the Flexi Soft gateway.

e write the output data set information to the Flexi Soft gateway.

Attribute ID Name Data type Data values Access rule
1 Revision UINT 1 Get
2 Max. instance UINT 9 Get
3 Num. instances UINT 9 Get
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Assembly | Description Data type Data Access | Corresponding
instance values rule Full Data
no. Transfer object
attributes
Flexi Soft to Network
1 Request input BYTE[202] 0-255 Get 1,2,3,4
data sets 1to 4 Valid read lengths:
data 1-202
2 Request input BYTE[152] 0-255 Get 2,3,4
datasets2to 4 Valid read lengths:
data 1-152
3 Request input BYTE[120] 0-255 Get 3,4
data set 3and 4 Valid read lengths:
data 1-120
4 Request input BYTE[60] 0-255 Get 4
data set 4 data Valid read lengths:
1-60
Network to Flexi Soft
5 Write output data BYTE[50] 0-255 | Get/Set| 5,6,7,8,9
set 1 to 5 data Valid write lengths:
10=Set 1
20 = Sets 1-2
30 = Sets 1-3
40 = Sets 1-4
50 = Sets 1-5
6 Write output data | BYTE[40] 0-255 | Get/Set 6,7,8,9
sets 2 to 5 data Valid write lengths:
10 =Set 2
20 = Sets 2-3
30 = Sets 2-4
40 = Sets 2-5
7 Write output data | BYTE[30] 0-255 | Get/Set 7,8,9
sets 3 to 5 data Valid write lengths:
10 =Set 3
20 = Sets 34
30 = Sets 3-5
8 Write output data | BYTE[20] 0-255 | Get/Set 8,9
sets 4 and 5 data | Valid write lengths:
10=Set 4
20 = Sets 4-5
9 Write output data | BYTE[10] 0-255 | Get/Set 9
set 5 data Valid write lengths:
10=Set5
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Attribute ID Name Data type Data values Access rule
3 Data Array of BYTE 0-255 Get/Set
4 Data length UINT Maximum Get
number of
bytes in
attribute 3

Attribute 3 — Request/Write Data: either the readable input data or the writeable output
data, dependent on the instance number

Attribute 4 — Data length: maximum data length for each assembly instance

Common services

Service code Implemented in class Implemented in instance Service name
01h Yes No Get_Attributes_All
OEh Yes Yes Get_Attribute_Single
10h No Yes Set_Attribute_Single
02h No No Set_Attribute_All

5.24 Example configuration of implicit messaging with Rockwell RSLogix 5000

You will find a description of the configuration of a class 1 connection using Rockwell
RSLogix 5000 in the brochure “Flexi Soft Ethernet IP: Implicit Messaging with Rockwell
RSLogix 5000” (SICK part no. 8015359). This brochure is available for download in PDF
format at www.sick.com.

5.2.5 Example configuration of implicit messaging with an OMRON PLC

You will find a description of the configuration of a class 1 connection using an OMRON
PLC in the brochure “Flexi Soft Ethernet IP: Implicit Messaging with an Omron PLC”
(SICK part no. 8015341). This brochure is available for download in PDF format at
www.sick.com.

5.2.6 Ethernet/IP Class 3 communication — Explicit messaging

General overview
Explicit messaging is a method of communication between EtherNet/IP PLCs and devices.
¢ Explicit messaging uses Ethernet TCP/IP messages.

¢ Explicit messaging is not cyclic in nature. The PLC and the devices must send individual
messages to each other.

* Message delivery is guaranteed.

e Multicast addressing is not possible.
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Transfer methods

The configuration steps in this section specify how the data to the higher-level PLC are
transferred. In general, there are two different transfer methods available for both transfer
directions such as Flexi Soft to Network and Network to Flexi Soft:

* Gateway writes to tag/file and/or Gateway reads from tag/file — the FXO-GENT
gateway operates as master. It writes the data into and/or reads from the PLC memory.

¢ PLC requests and/or PLC writes — the FXO-GENT gateway operates as slave. The PLC
requests the data from the gateway and/or writes the data to the gateway.

Both methods can be mixed. E.g. it is possible to configure the gateway as master for the
Flexi Soft to Network direction (option Gateway writes to tag/file activated) while it ope-
rates at the same time as slave for the Network to Flexi Soft direction (option PLC writes
activated).

Number of possible connections

The number of possible connections to the PLC depends on whether the FXO-GENT is
operated as master or slave. Depending on the setting, up to 128 PLCs can address the
FXO-GENT at the same time.

Operating mode of the FX0-GENT Maximum connections
Rx (To PLC) Transfer mode: Gateway writes to Tag/File Rxand Tx: 1

Tx (From PLC) Transfer mode: Gateway reads from Tag/File

Rx (To PLC) Transfer mode: Gateway writes to Tag/File Rx: 1

Tx (From PLC) Transfer mode: PLC writes Tx: 127

Rx (To PLC) Transfer mode: PLC requests Rx: 127

Tx (From PLC) Transfer mode: Gateway reads from Tag/File < 1

Rx (To PLC) Transfer mode: PLC requests Rxand Tx: 128

Tx (From PLC) Transfer mode: PLC writes

Configuration process

The following table outlines the configuration process depending on the transfer method:

Gateway is master (Gateway writes to Tag/File and/or Gateway reads from Tag/File)

To do in the gateway configuration To do in the PLC program and/or EtherNet/IP
(via Flexi Soft Designer tool) network configuration tool

Select which data shall be written to/read from B

the PLC

Define where in the PLC memory the selected data Define exactly the same tag names in the PLC

shall be written to: Enter tag names. program.

Example: InDataSet1 Example:

And/or define where in the PLC memory the selected InDataSet1 INT[25]

data shall be read from: Enter tag names. OutDataSet1 INT[5]

Example: OutDataSet1 The data type shall be INT.

Select how often this data shall be transmitted. -

Define where the data shall be read from/written to in
the EtherNet/IP network: Enter the IP address and -
controller slot number of the PLC.

Gatewaly is slave (PLC requests and/or PLC writes)

To do in the gateway configuration To do in the PLC program and/or EtherNet/IP
(via Flexi Soft Designer tool) network configuration tool

Download and install the FXO-GENT EDS file from
www.sick.com.

Integrate the FXO-GENT into the EtherNet/IP network
via network configuration tool (i.e. RSNetworx).

Program the explicit message “Get_Attribute_...” or
- “Set_Attribute_...” in the PLC program to read/write
data from/to the gateway

- Program the trigger for sending the explicit messages.
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Method 1: Gateway writes to/reads from Tag/File — FX0-GENT writes the data
into/reads the data from the PLC memory

In this operating mode the FXO-GENT as a master writes the data of all activated data sets

into the specified memory areas of the PLC. The only task for the PLC programmer is to de-

fine a controller tag name which matches the gateway configuration tag name.

In order to configure the gateway to be master, perform the following steps:

» Open the Flexi Soft Designer and load the hardware configuration including the
EtherNet/IP gateway.

» Click on the Gateways button above the main window and select the FXO-GENT or
double click the FXO-GENT in the hardware configuration view to open the gateway
configuration dialog.

» Click on Gateway configuration on the left hand menu. The following dialog appears:

i Flexi Soft Designer 1.3.0 RCD - [New Project] - =0l =]

Froject  Device  Extras

-]
4 - & B | 2 comsettings J3gcoment | Lipisconnes Transfer Ui Upiosd | BES -

) Hardware configuration (@ Logic edtor 2 Repart g Disgnostics SICK CPU1 main unit
2

i % I PLC interface disabled Sat Tag/file mame Heartbeat rate [
Flesi Soft 1o T PLCrequests R 1 [inDatasen [so0 =
Etherlet/IP
& Gateway wites to tag/file W 2 [nDatssets [so00 =]
=
%DJ i el W 3 [nDatases [so00 =]
™ Enable COS update [ 4 [rDaasen E=|
EtheiNet/P to [¥ Enable heartbeat interval
Flesi Soft
=) 588
e Read m— IP address
=T 192 . 168 . 255 . 259
Gateway I DHEP I | ~ Slat rumber
configuation - —
Device name e =
T GENT P tax. PLC update rate [ms]
. wrn a0 :
1P addh —
1;2 rej ;a 0251 % %
TCRAP s EtherNet/IP-
Configuration Subret mask e
266 285 . 0 O e
Defaukgatewsy | 7
L] led Set  Tag/ie name Heartbeat rate [...
 FLC wies W 1 [OuDatasen [soo0 =]
& Gateway reads from tag/f W 2 [DuDataSetz [so00 =]
¥ 3 [oubaase [soo0 =
W 4 [OuDatasent [son =|
W 5 [Dubatases [so0 =

Machine Operator 113 Offine |/ Designer configuration is nat verified

» Within the Gateway configuration dialog, select the transfer method by activating Gate-
way writes to tag/file for the Flexi Soft to Network direction and Gateway reads from
tag/file for the Network to Flexi Soft direction.

» Select which data shall be written to/read from the PLC by checking the checkbox for
the required data set.

» Define where in the PLC memory the selected data shall be written to or read from:
Enter tag names into the Tag/file name edit fields (max. 20 characters).

» Select Write all sets in one tag if all data sets shall be written into one tag in the PLC
memory. In this case, the tag defined for data set 1 will be used.

62 © SICK AG ° Industrial Safety Systems  Germany ¢ All rights reserved 8012664/XB29/2013-06-11

Subject to change without notice



Operating Instructions

Flexi Soft Gateways

Notes

Fig. 29: Example of tag
names in a PLC program

Notes

Note

8012664/XB29/2013-06-11

Subject to change without notice

Ethernet gateways Chapter 5

> Define how often the data shall be transmitted to the PLC:

- Select Enable COS update (update on change of state) if the FXO-GENT is to update
the data in the PLC immediately when changes occur in the data sets.

- Select Enable heartbeat interval to activate updating of the selected data sets with
the set Heartbeat rate in ms.

- Both options may be selected at the same time.

> Define how often the data shall be read from the PLC:

- Enter a Heartbeat rate in ms to activate updating of the selected data sets with the
set time.

» Define where the data shall be read from/written to in the EtherNet/IP network: Enter
the IP address and controller Slot number of the PLC.

The configuration is considered faulty, if the PLC IP address is zero and either Gateway

writes to tag/file for the Flexi Soft to Network direction and/or Gateway reads from

tag/file for the Network to Flexi Soft direction is activated.

» The Max. PLC update rate (ms) defines the maximum rate (the minimum time interval)
for transferring the data sets to and from the PLC. Settings occur dependent on the PLC
processing speed. Minimum = 10 ms, maximum = 65,535 ms. The default value of
40 ms is suitable for most PLCs.

- If the value entered for the Max. PLC update rate is greater than the Heartbeat rate
set for writing to or reading from the PLC, the heartbeat rate will be automatically
increased (i.e. slowed down) to this value.

- All data sets are transferred to the PLC in 16 bit integer format with the first byte
placed in the most significant, or leftmost byte of the integer.

> Click Connect to go online and download the configuration to the Flexi Soft system.

» Open the PLC programming tool.

> Define the PLC tag names as previously configured in the Flexi Soft EtherNet/IP gate-
way. Fig. 29 shows an example for the definition of tag names in a PLC program written
with RSLogix:

§ RSLogix 5000 - FlexiSoftTestPLC [1756-L55]*

Bie Edt Yew Search Logic Communications Tools Window Help

al=E & [fn RSN =
Difline 1. RN ] Path [ <none> =] =
No Forees = ; gAKT @
Mo Edits 2 = ﬂ | ‘ ‘ | | ﬂ
il \ JE X %
=431 Controller FlexiSoftTestPLC # Controller Tags - FlexiSoftTestPLC (controller)
Controller Tags S ——_— —_— —_—
[ controller Fault Handler Scope: |FleiSoftTestPLCloo = | Show: [Show Al +| Sor [TagName =]
(53 Power-Up Hander [P [ TagHame 7 [ Alas For [Base Tag [Type [Style
- 5%5"; - || ®inpuiDataSert INTEE0] Decimel
£l ainTssl
b C& MainProgram J =+ InputD ataSet2 INT[8] Decimal
[ Unscheduled Programs | W InpuDatasets INT[30] Decimal
=151 Motion Groups | #OupuiDataSert INTEE] Decimel
(3 Ungrouped Axes |+ OupuDatssetz INT[5] Decimal
g Jronds | OupuDaiaser3 INTE] Decimal
T e | DupuDatasetd INTEI Decimal
(4, User-Defined
- strings F| i OupuiDatasets INT[5] == | Decimal
% g, Predefined Ed [l
Oy Module-Defined
(23 10 Configuration

e Tag names for Allen Bradley SLC/PLC-5 PLCs must begin with a “$” (i.e. $N10:0).
e Tag names for Allen Bradley MicroLogix PLCs must begin with a “#” (i.e. #N10:0).
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Method 2: Polling mode — PLC requests the data from/PLC writes the data to the

FXO-GENT

In this operating mode the FXO-GENT operates as slave. It sends the data to the PLC upon

request and the PLC writes the data to the gateway. If this operating mode is desired:

» Open the Flexi Soft Designer and load the hardware configuration including the
EtherNet/IP gateway.

» Click on the Gateways button above the main window and select the FXO-GENT or
double click the FXO-GENT in the hardware configuration view to open the gateway
configuration dialog.

» Click on Gateway configuration on the left hand menu. The following dialog appears:

i Flexi Soft Designer 1.3.0 RCD - [New Project] F . =lol =i

Froject  Device  Extras

4 ]
B - a/ H %Cmsattings Jiir(:nnnect J {4 Disconnsct ) Transfer ) Upload -

% Hardware configuration ¥@ Logic edtor HGENT gateway [14] 2 Repart g/ Disgnostics SICK CPU1 main unit
=
[ e disabled Set  Tagffile nams Heartheat rate [
Flevi Soft o & PLCrequests R 1 [nDatasel [so0 "=
Etherlet/IP
" Gateway wik to tag/fie P 2 [rDatasete = |
=
%}:] I~ wiite all stz in one tag W 3 [rbeeses | EC= |
= Enable £0S update 7 4 [wasew E=|
EtheiNet/P to ¥ Eniable heatbeat interel
Flesi Soft
=9
St 1 Read IP address
=T = 192 . 168 . 255 . 259
Galaway I DHEP Slat rumber
configuation I, | |
GENT PO tax. PLC update rate [ms]
1P add i 40 =
1;2 rej ;a =0 260 e %
e g EtherNet/IP-
configuistion | Subnet mask il
266 2865 . 0 0 e
Default gateway g
S u M

PLE inteifag disabled Set  Tagffle name Hearbeat rate [..
& PLC wiites P 1 [DuDataSett [som =
" Galewayedds fom tag/file 2 [DuDatase? | EC= |

7 3 [oubaased = |
W 4 [OuDaesed [sa00 =]
F 5 [fubaases | = |

Machine Operator 113 Offine |/ Designer configuration is nat verified

» Within the Gateway configuration dialog, select the transfer method by activating PLC
requests for the Flexi Soft to Network direction, PLC writes for the Network to Flexi Soft

direction.

» Select which data shall be requested or written by the PLC by checking the checkboxes
for the required data sets.

» Click Connect to go online and download the configuration to the Flexi Soft system.

» Program the explicit messaging in the PLC.

Polling data sets via explicit messaging

The FXO-GENT supports two vendor specific objects which can be polled via explicit mes-

saging:

e The Full Data Set Transfer object allows to poll for each of the data sets. There is one
instance where each attribute represents a data set.
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e The Individual Input Data Set Transfer object allows to poll for the individual data set
parameters. There is one instance per data set and each attribute represents one byte

of the data

set.

Full Data Set Transfer object definition (72h — one instance)

The vendor specific Full Data Set Transfer object defines the attributes by which the PLC

can:

e request the complete input data set information from the FXO-GENT.

¢ write the complete output data set information to the FXO-GENT.

Class attribute (instance 0)

Attribute ID Name Data type Data values Access rule
1 Revision UINT 1 Get
2 Max. instance UINT 1 Get
3 Num. instances UINT 1 Get

Instance attribute (instance 1)

These attributes provide access to input and output data sets. Get Attribute Single re-
quests for a specific input data set will return the input data set information. Get Attribute
All requests will return all enabled input data sets.

All data set information will be returned in integer (16 bit word) format. For byte data, the
first byte will be placed in the most significant or leftmost byte of the integer and the
second byte will be placed in the least significant or rightmost byte of the integer.

Attribute ID Name Data type Data values Access rule
Flexi Soft to Network
1 Request input data Array of UINT 0-255 Get
set 1 specific data
2 Request input data Array of UINT 0-255 Get
set 2 specific data
3 Request input data Array of UINT 0-255 Get
set 3 specific data
4 Request input data Array of UINT 0-255 Get
set 4 specific data
Network to Flexi Soft
5 Write the output data | Array of UINT 0-255 Set
set 1 specific data
6 Write the output data | Array of UINT 0-255 Set
set 2 specific data
7 Write the output data | Array of UINT 0-255 Set
set 3 specific data
8 Write the output data | Array of UINT 0-255 Set
set 4 specific data
9 Write the output data | Array of UINT 0-255 Set
set 5 specific data
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Tab. 43: Full Data Set Trans-

fer object (72h) common
services

Tab. 44: Individual Input
Data Set Transfer object
(73h) class attributes

Tab. 45: Individual Input
Data Set Transfer object
(73h) instance attributes

Tab. 46: Individual Input
Data Set Transfer object
(73h) common services
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Common services

Service code Implemented in class Implemented in instance Service name
O1h Yes Yes Get_Attributes_All
OEh Yes Yes Get_Attribute_Single
10h No Yes Set_Attribute_Single
02h No Yes Set_Attribute_All

Individual Input Data Set Transfer object definition (73h — one instance per data set)

The vendor specific Individual Input Data Set Transfer object defines the attributes by
which the PLC can request either full input data sets or individual parameters within an
input data set.

Class attributes

Attribute ID Name Data type Data values Access rule
1 Revision UINT 1 Get
2 Max instance UINT 4 Get
3 Num instances UINT 4 Get
Instance attributes
Attribute ID Name Data type Data values Access rule
1ton Request input SINT 0-255 Get
(dependent on data set
data set specific data
definition)

Common services

Service code Implemented in class Implemented in Service name
instance
01h Yes Yes Get_Attributes_All
OEh Yes Yes Get_Attribute_Single

Instance attribute definitions

Attribute 1 to n — Request input data set specific parameters

These attributes return the input data set specific data arrays. Get Attribute Single re-
quests for a specific input data set will return only the requested data set parameter infor-
mation. Get Attribute All requests will return the entire data set.

The data set attributes, numbered from 1 to N, refer to each individual attribute of each
individual input data set. Each instance refers to a unique input data set and each input
data set has a unique attribute numbering scheme. The following tables reflect the attri-
bute definitions for each input data set.

Get All Data Set Attributes request

All data set information will be returned in integer (16 bit word) format. For byte data, the
first byte will be placed in the least significant or rightmost byte of the integer and the
second byte will be placed in the most significant or leftmost byte of the integer.
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Tab. 47: Individual Input
Data Set Transfer object
(73h) instance 1 attribute
definitions

Tab. 48: Individual Input
Data Set Transfer object
(73h) instance 2 attribute
definitions

Tab. 49: Individual Input
Data Set Transfer object
(73h) instance 3 attribute
definitions

Tab. 50: Individual Input
Data Set Transfer object
(73h) instance 4 attribute
definitions
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Example:

For an input data set, the data will be returned as follows:
- IntegerArray[0]: AABBh
IntegerArray[1]: CCDDh

IntegerArray[6]: MMNNh — MM =BYTE13; NN = BYTE14

— AA =BYTE1,; BB = BYTE2
— CC=MED1; DD = MED2

Chapter 5

The typical PC tools of Rockwell/Allen Bradley change this data format back to BBAA hex
format for visualisation purposes. Check your data for plausibility before putting your Flexi

Soft system into operation.

Instance 1 — Input data set 1 attribute definitions

Attribute number Data set parameter Size
1 Byte O SINT
2 Byte 1 SINT
50 Byte 49 SINT
Instance 2 — Input data set 2 attribute definitions
Attribute number Data set parameter Size
1 Overall CRC UDINT
2 System CRC (SCID) UDINT
3 Reserved UDINT
4 Reserved UDINT
5 Reserved UDINT
6 Reserved UDINT
7 Reserved UDINT
8 Reserved UDINT
Instance 3 — Input data set 3 attribute definitions
Attribute number Data set parameter Size
1 Module status module O UINT[2]
2 Module status module 1 UINT[2]
15 Module status module 14 UINT[2]
Instance 4 — Input data set 4 attribute definitions
Attribute number Data set parameter Size
1 Reserved UINT[2]
2 Reserved UINT[2]
15 Reserved UINT[2]
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PLC-5/SLC/MicroLogix interface
The PLC-5, SLC and MicroLogix PLC interfaces are supported by:
e the same write to PLC functionality as provided to ControlLogix PLCs provided in the
Write-to-File receive method.
e PCCC based messages transferred via the PCCC object
- SLC Typed Read Message
- SLC Typed Write Message
- PLC-5 Typed Read Message (Logical ASCIl and Logical Binary address format)
- PLC-5 Typed Write Message (Logical ASCIl and Logic binary address format).
¢ Normal PLC-5/SLC file naming conventions are used.
The primary differences between the PLC-5/SLC/MicroLogix interface and the ControlLogix
interfaces are:
e Polling is performed through the SLC and PLC-5 specific messages instead of accessing
the Data Transfer object.
¢ Data is written into files on the PLC, instead of tags as on ControlLogix PLCs.

While ControlLogix PLCs support the SLC and PLC-5 messages, using those messages on
ControlLogix PLCs is not recommended due to data size and performance considerations.

Receive communication methods

¢ Polling Receive Method
This method provides a polling method that allows the PLC to request data on a periodic
basis.

In this method, the input data set information is returned in the response to the data re-
quest message. The PLC requests data by accessing the corresponding data file
address on the FXO-GENT with either a SLC typed read or PLC-5 typed read message.

The following restrictions apply to this method:
- The file location to receive the input data set on the PLC must be of type INTEGER
and large enough to contain the input data set table(s).
- If no data has been received on the FLEXBUS+ for the specified module, all zeros will
be returned.
¢ Unsolicited — Write to File Receive Method
When it is determined that data received on the Flexi Soft gateway’s FLEXBUS+ inter-

face is to be sent to the PLC, the data is immediately written to a file location on the
PLC.

The following restrictions apply to this method:

- The Receive Data Area File Name must have the same name as the file defined on
the PLC. For SLC and PLC-5 PLCs, all file names must be configured with a preceding
“$” (i.e $N10:0). For MicroLogix PLCs, all file names must be configured with a
preceding “#” (i.e # N10:0).

- The file on the PLC must be of type INTEGER and must be large enough to contain
the input data set table(s).

- Data will be written with the first byte placed in the MS byte location of the integer.
Example: aabb, ccdd, eeff, etc. where aa = byte 1, bb = byte 2, cc = byte 3, etc.
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Tab. 51: Supported PCCC

messages for the PLC-5, SLC

and MicrolLogix PLCs
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Transmit (From PLC) Data Transfer Methods

The FXO-GENT will support the following methods of receiving or retrieving the output data

set(s) from the PLC.

e PLC Writes Method
This is the standard method where the PLC uses a message instruction to write the
output data sets to the FXO-GENT. With this method, the output data sets can be
updated via a PCCC message written to the corresponding file/address location on the
FXO-GENT.

e Read-from-File Transmit Method (Poll the PLC)

With this method, the FXO-GENT will monitor the configured PLC memory location for
changes to the output data set(s). When a change is detected, the output data sets will
be processed accordingly.

The following restrictions apply to this method:

- The output data set file locations must be of INTEGER (16 bit word) format and must
be of sufficient length to contain the entire output data set.

- Data in the INTEGER file must be formatted with the first byte placed in the MS byte
location.
Example: aabb, ccdd, eeff, etc. where aa = byte 1, bb = byte 2, cc = byte 3, etc.

PLC-5 and SLC Messages
The following PCCC messages are supported for the PLC-5, SLC and MicroLogix PLCs:

Message type PCCC message Maximum message size
SLC Typed Read 162 CLX: 242 SINTs (121 INTs)
SLC: 206 SINTs (103 INTs)
SLC Typed Write 170 CLX: 220 SINTs (110 INTs)
SLC: 206 SINTs (103 INTs)
PLC-5 Typed Read 104 CLX: 234 SINTs (117 INTs)
SLC: 252 SINTs (126 INTs)
PLC-5 Typed Write 103 CLX: 226 SINTs (113 INTs)
SLC: 226 SINTs (113 INTs)

Both the PLC-5 and SLC Typed Read message can be used to retrieve all input data sets.
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LEL’?: 55/28 L"(‘:dr‘:,rsssss;’éigor the Address Description Access rule Data size [words]
N10:0  |All enabled input data sets data Get 16-101"
N11:0 Request input data set 1 data Get 25
N12:0 Request input data set 2 data Get 16
N13:0 Request input data set 3 data Get 30
N14:0 Request input data set 4 data Get 30
N20:0 Write all enabled output data sets Set 5-25%
N21:0 Write output data set 1 data Set 5
N22:0 Write output data set 2 data Set 5
N23:0 Write output data set 3 data Set 5
N24:0 Write output data set 4 data Set 5
N25:0 Write output data set 5 data Set 5

PLC-5/SLC Receive Data Message

The Receive Input Data Set Message format is as defined for each individual input data
set. Please refer to section 3.3 “Data transmitted into the network (input data sets)” on
page 14 for further details.

PCCC object (67h — 1 instance)

The PCCC object provides the ability to encapsulate and then transmit and receive PCCC
messages between devices on an EtherNet/IP network. This object is used to communic-

ate to SLC 5/05 and PLC-5 PLCs over EtherNet/IP.

Class attributes

Not supported.

Instance attributes

Not supported.

Instances

Supports instance 1.

Common services

common services

Tab. 53: PCCC object (67h) Service code Implemented in Implemented in Service name
class instance
4Bh No Yes Execute_PCCC

Will correspond to all enabled input data sets.
Must correspond to all enabled output data sets. Example: If only output data sets 1 and 2 are enabled, then

10 words (20 bytes) must be written. If all output data sets are enabled, then 25 words (50 bytes) must be

written.
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Tab. 54: PCCC object (67h)
request message

Tab. 55: PCCC object (67h)
response message

Tab. 56: PCCC object (67h)
supported PCCC command

types
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Name Data type Description

Length USINT Length of requestor ID

Vendor UINT Vendor number of requestor
Serial number UDINT ASA serial number of requestor
CMD USINT Command byte

STS USINT 0

TNSW UINT Transport word

FNC USINT Function code

PCCC_params Array of USINT CMD/FMC specific parameters

Name Data type Description

Length USINT Length of requestor ID

Vendor UINT Vendor number of requestor

Serial number UDINT ASA serial number of requestor

CMD USINT Command byte

STS USINT Status byte

TNSW UINT Transport word. Same value as request
EXT_STS USINT Extended status (if error)

PCCC_params

Array of USINT

CMD/FMC specific result data

CMD FNC Description
OFh 67h PLC-5 write
OFh 68h PLC-5 read
OFh A2h SLC 500 protected read with 3 address fields
OFh AAh SLC 500 protected write with 3 address fields
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Fig. 31: Creating tags for
explicit messaging
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5.2.7 Example for the configuration of explicit messaging

This section gives an example how to configure explicit messaging using RSLogix.

Required gateway settings

In the Gateway configuration dialog of the Flexi Soft Designer, the following settings have
to be activated:

e PLCrequests
e PLC writes

Required RSLogix settings

In RSLogix, the following settings must be made:

e PLC is Active (explicit messaging enabled)

e 128 connections possible

e Each Data Set must have the correct size.

¢ Main program sends a message with command to SET or GET (either
Get_Attribute_Single or Get_Attributes_All, see Tab. 46).

Step 1:

» Create two tags. One for the MESSAGE and one to store the data from the GET
command.

The MESSAGE tag will be for the MSG block which is used for explicit messaging. The MSG

command in this example will request Data Set 1. The received Data Set 1 will then be

placed into a tag of our choosing, called “WhatlWant”.

The destination tag must be set to the size of the Data Set. In this case, it would be 50

bytes or INT[25].

E1-53 Controller Test_Program Seope: I ffa Test_Proglam_ch Shaw.. Show A
3 Conrle e e i [ al  rovaam e
. [3 Pawer-Up Handier [ message MESSAGE
E1-65] Tasks [ whatlv ant INT[25] Decimal
| B8 MainTask Bl
Step 2:

» On one line in the program, create a NOT connected to the MSG command

Fig. 32: Main routine pro-
gramming for explicit e T T —— - o]
messaging EECE R — e G| eee—
Offfine 0. © RUN T Path [znone> dﬂj
A H et || AR [ 4
(Encly ‘
> Select “message.EN” for the NOT symbol. This ensures that the message will be
requested repeatedly.
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Fig. 33: Explicit messaging —
Message configuration

Fig. 34: Explicit messaging —
Communication configuration

8012664/XB29/2013-06-11

Subject to change without notice

Ethernet gateways

Step 3:

> Edit the message command as follows:

Chapter 5

- Configuration: Select CIP Generic. The Class describes the object. Class 72 is for
Full Data Set Transfer. Instance 1 and Attribute 1 determine the data type which in
this case is Data Set 1 (see Tab. 42). As Destination the “WhatlWant” tag must be

chosen.

Message Configuration - message

Configurationl Eommunicationl Tag I

Mezzage Tupe:
?ervice IGetAttribute Single j Source Element: I:
Ypel

Source Length: ID 3: [Eptes]
Service I— . l—
Code: ® (Hex] Class: |72 (He) Destination wfhatls ant -

Instance: |1 Attribute:|1 [Hex]

Mew Tag... |

2 Enable O3 Enable Waiting ) Start

2 Enor Code:
Error Path:
Error Text:

2 Done Dore Length: O

Extended Errar Cade: I Tirned Out &

1] 9 I Abbrechenl Ubemehmenl Hilfe

- Communication: The message has to contain the Path to the gateway. In this

example the path is 10.4.209.51.

Message Configuration - message

Configuration E:0l'“l'ﬂUfTiCGtian| Tag I

Path: |LocalEME, 2, 10.4.209.51
LocalENE, 2, 10.4.209.51

Browse... |

Camrnurication M ethod

TR D Chiamel I jv Drestination Link: ID 3:
IR with e ID = l o _ 0 =
e S ouree |0 Saurze Link: = [restination Hade; I 3 [[iztal]

[T Cornected ¥ | Cache Cornections €

2 Enable O Enable Waiting ) Start 2 Dane Done Length: 0
2 Enor Code: Extended Emor Code: [ Timed Out &
Error Path:
Error Text:

oK I Abblechenl Ubernehmenl Hilfe

5.2.8 TCP/IP configuration interface

See section 5.1.1 “TCP/IP configuration interface” on page 32.

5.2.9 Ethernet TCP/IP socket interface

See section 5.1.2 “Ethernet TCP/IP socket interface” on page 37.
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Tab. 57: Troubleshooting for
the FXO-GENT

Symbol description:

O: LED is off

@ Green: LED lights up green
®- Red: LED flashes red

74

Ethernet gateways

5.2.10 Diagnostics and troubleshooting
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For information how to perform diagnostics on the Flexi Soft system please refer to the
operating instructions for the Flexi Soft Designer software (SICK part no. 8012998).

Error

Possible cause

Possible remedy

The Flexi Soft Designer tool
does not connect to the Flexi
Soft gateway module

FXO-GENT has no power supply.
FXO-GENT is not in the same
physical network as the PC.

The PC is configured to another
subnet mask in the TCP/IP settings.
FXO-GENT has already been config-
ured once and has a fixed set IP
address or an IP address assigned
by a DHCP server that is not
recognised.

Establish the power supply.

Check the Ethernet wiring and network
settings on the PC and correct if
necessary.

Set the subnet mask on the PC to
255.255.0.0 (factory setting of the
FXO-GENT).

Check the communication settings in
the Flexi Soft Designer.

FXO-GENT does not supply any
data.

PWR @ Green

LINK/ACT @/-@- Green
STATUS” J@- Red/green

FXO-GENT is configured for data
transfer to PLC, but Ethernet
communication is not yet
established or faulty.

Duplicate IP address detected.
Another device on the network has
the same IP address.

Minimum one Ethernet connection
needs to be established. Set up
Ethernet connection on PLC side, check
Ethernet cabling, check Ethernet
connection settings on PLC and in the
Flexi Soft Designer. If no Ethernet
communication is required, disable the
Ethernet connections/PLC interfaces on
the FXO-GENT.

Adjust IP address and power cycle
device.

FXO-GENT does not supply any
data.

PWR @ Green

LINK/ACT @/-

@: Green
STATUS” 2@- Red (1 Hz)

Configuration required.

Configuration download is not
completed.

Configure the FXO-GENT and download
the configuration to the device.

Wait until the configuration download
has been completed.

FXO-GENT does not supply any
data.

PWR @ Green

LINK/ACT @/-@- Green
STATUS® @ Green

No data set is activated.

No Ethernet communication
interface is enabled.

Activate at least one data set.

FXO-GENT does not supply any
data.

PWR @ Green

LINK/ACT @/@: Green
STATUS” “@- Green (1 Hz)

FXO-GENT is in Idle mode.

CPU/application is stopped. Start CPU
(change into Run state).

FXO-GENT functioned correctly
after configuration, but
suddenly no longer supplies
data.

PWR @ Green

LINK/ACT @/@: Green
STATUS® 2@- Red/green

FXO-GENT is operated in slave
mode, the IP address is assigned
from a DHCP server. After the FXO-
GENT or the DHCP server has been
restarted, a different IP address
that is unknown to the PLC has
been assigned to the FXO-GENT.

Either assign a fixed IP address to the
FXO-GENT, or reserve a fixed IP address
for the FXO-GENT in the DHCP server
(manual assignment by means of the
MAC address of the FXO-GENT).

FXO-GENT/Flexi Soft system is
in Critical fault mode.

PWR @ Green

LINK/ACT @ Green

STATUS” @ Red

FXO-GENT is not plugged properly
into the other Flexi Soft module.
Module connecting plug is soiled or
damaged.

Other Flexi Soft module has
internal critical error.

Plug the FXO-GENT in correctly.
Clean the connecting socket/plug.
Repower the system.

Check the other Flexi Soft modules.

FXO-GENT is in Critical fault
mode.

PWR @ Green

LINK/ACT @/-@- Green
STATUS” 2@- Red (2 Hz)

FXO-GENT internal device error

CPU firmware version does not
support Flexi Soft gateways.

Switch off the power supply of the Flexi
Soft system and switch it on again.
Check the diagnostics messages with
the Flexi Soft Designer.

Use a FX3-CPUx with the required
firmware version (see section 2.2
“Correct use” on page 10).

If the error remains, replace the
gateway.

9 On older versions of the FXO-GENT, the STATUS LED is called MS LED.
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Fig. 35: Interfaces and dis-
play elements of the
FXO-GMOD

Tab. 58: Meaning of the LED
displays

Symbol description:

O: LED is off

@ Green: LED lights up green
@ Red: LED flashes red

Note
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5.3 Modbus TCP gateway

The following Flexi Soft gateway can be used for Modbus/TCP: FXO-GMOD.
The Flexi Soft Modbus TCP gateway supports:

¢ Modbus TCP master and slave receive methods

o Ethernet TCP/IP socket interface, polling and auto update function

¢ With firmware 2 V2.01.0: Data can be read also wordwise.

53.1 Interfaces and operation

The FXO-GMOD is equipped with an integrated three-port switch for connection with the
Ethernet network. Two RJ-45 sockets are available for the connection. The switch functio-
nality allows the FXO-GMOD to be used for connection to another Ethernet component (e.g.
connection to a notebook) without having to interrupt the Ethernet connection to the
network.

N
_—.-.'..\

PORT 1

RJ-45 Ethernet socket

SICK ;e | — LED power supply (green)
|

LINK / ACT 1
h> LED network activity for Ethernet
port 1 or 2 (green)

LINK  ACT 2
[ =g

M5
FLEXI s0ft l\\
s LED MS (red/green)

RJ-45 Ethernet socket

LED Meaning
PWR O No power supply
@ Green Power supply switched on
LINK/ACT 1 O No Ethernet connection
LINK/ACT 2 @ Green Ethernet connection active, no data transmission
@ Green Ethernet connection active, data transmission
MS O Power-up
@ Green Executing (live process data from/to FX3-CPUx)
®- Green 1 Hz: Idle
®:- Red 1 Hz: Configuring/configuration required

2 Hz: Critical fault on gateway

® Red Critical fault on another module

@- Red/green | Executing, but Ethernet communication not established
or faulty

Error elimination is described in section 5.3.6 “Diagnostics and troubleshooting” on
page 83.
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Fig. 36: Modbus TCP gateway
configuration dialog
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Power-up sequence

On power-up, the following LED test sequence is performed:

e MSLED O Offfor6s

e MSLED @ Red for 0.25 s

e MSLED @ Green for 0.25 s

e MS LED O Off

5.3.2 Basic configuration — Assigning an IP address
Configuration of the FXO-GMOD is performed via the Flexi Soft Designer tool.

Via Flexi Soft Designer tool

» Open the Flexi Soft Designer and load the hardware configuration including the Modbus
TCP gateway.

» Click on the Gateways button above the main window and select the FXO-GMOD or
double click the FXO-GMOD in the hardware configuration view to open the gateway
configuration dialog.

» Click on Gateway configuration on the left hand menu. The following dialog appears:

i Flexi Soft Designer 1.3.0 RC103 - [New Project] : =10l x|

Project  Device  Extras

e f‘) I::' ﬁ Com settings 3iircnnnect )43 bisconnect ] Transer Upload | BES -

1 Hardware configuration %@ Logic editar 2 Report. @) Diagnostics SICK CPU1 main unit
=
= ™ PLC interface disabled Set  Holding register addiess Hearbeat rate (...
CPUt & PLC requests 1 [aooom = || E= |
Modbus TCP
" Giateway wiites to tag/file W 2 [400100 =] [so00 =]
=
%h:] = wite all sets in ore tag W 3 [4o0200 =] [soo0 =]
™| Erable COS update @ 4 [a0m = oo =
Modbus TCP | Eriatle heartbeat interyal
ta CPU
1o Read FLC IP address
H 192 . 168 . 255 . 255
Gateway " DHCP ~ Device ID
configuration — lﬁ
Device name e o
GMOD s Max. PLC updats rate ms)
1P add | m =
addiess
192168 250 251 - Modbus TCP
TCRAP g
configuration Subnet mask !
266,255, 0 . 0 i
Default gateway £
B u w
™ PLCinterface disabled Set  Holding reister addriess Hearbeat rats |
& FLC wiies F 1 [aoiooo =] [so00 =
€ Gateway 1eads from register 2 [4o1100 =] [soo0 =
P 3 [4o1200 =] | [5ana =]
F 4 [4mam =] [so00 =]
I 5 [401400 =] [so00 =]

[ Machine operator 135 offine /I Designer canfiguration s not verfisd

> Enter a valid IP address, Subnet mask and if required a valid IP address for a Default
gateway.

» Click OK.

» Click Connect to go online and download the configuration to the Flexi Soft system.
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Tab. 59: Number of possible
connections
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5.3.3 Configuration of the Modbus TCP interface to the PLC — How the data are
transferred

Modbus TCP application characteristics:
¢ support of standard Modbus TCP addressing conventions

e Master and Slave receive methods

Modbus TCP PLC requirements:
e The PLC must support the Modbus TCP protocol.

e The PLC must support the Read Holding Registers and Write Multiple Registers
commands or, alternatively, the Read/Write Multiple Registers command.

The configuration steps in this section specify how the data to the higher-level PLC are

transferred.

In general, there are two different transfer methods available for each transfer direction
such as Flexi Soft to Network and Network to Flexi Soft:

¢ Polling receive method/PLC requests (gateway as slave)

This method provides a polling method that allows the PLC to request data on a periodic
basis. In this method, the data is returned in the response to the data request message.
The PLC requests data by accessing the receive data address on the FXO-GMOD module
with a Read Holding Registers message.

* Master receive method — Gateway writes to PLC (auto-update, gateway as master)

When it is determined that data received on the FXO-GMOD module backplane interface
is to be sent to the PLC, the data is immediately written to a data memory location on
the PLC.

e Slave transmit method — PLC writes (gateway as slave)
In this method, the PLC will send write messages to the FXO-GMOD module to set the
output data sets. To write to the output data sets, the PLC writes the data to specified
addresses.

e Master transmit method — Gateway reads from PLC (auto-update, gateway as master)

In the master transmit mode, the FXO-GMOD module will poll the PLC for the output
data set settings.
The configuration is considered faulty, if the PLC IP address is zero and either the Read
Transfer mode and/or the Write Transfer mode is set to Master.

The number of possible connections to the PLC depends on whether the FXO-GMOD is
operated as a master or slave. Depending on the setting, up to 32 PLCs can address the
FXO-GMOD at the same time.

Operating mode of the FX0-GMOD Maximum connections
Rx (To PLC) transfer mode: Master Rxand Tx: 1

Tx (From PLC) transfer mode: Master

Rx (To PLC) transfer mode: Master Rx: 1

Tx (From PLC) transfer mode: Slave Tx: 31

Rx (To PLC) transfer mode: Slave Rx: 31

Tx (From PLC) transfer mode: Master Tx: 1

Rx (To PLC) transfer mode: Slave Rx and Tx: 32

Tx (From PLC) transfer mode: Slave
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The following table outlines a guideline to the configuration process depending on the
transfer method:

Tab. 60: Configuration guide-
line — Gateway as master

78 © SICK AG ° Industrial Safety Systems  Germany ¢ All rights reserved

Gateway is master

To do in the gateway configuration (via Flexi
Soft Designer tool)

To do in the PLC program and/or Modbus TCP
network configuration tool

Select Gateway writes to tag/file and/or Gateway
reads from register to configure gateway as master.

Select which data shall be written to/read from
the PLC

Define where in the PLC memory the selected data
shall be written to: Enter holding register address(es).
Example: “400001”

And/or define where in the PLC memory the selected
data shall be read from: Enter holding register
addresses.

Ensure the addresses defined in the Flexi Soft
Designer configuration are available and contain the
data determined for the Flexi Soft system.

Note: Modbus TCP communication uses port 502 as
standard port.

Select how often this data shall be transmitted.

Define where the data shall be read from/written to in
the Modbus TCP network: Enter the IP address and
controller slot number of the PLC.
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Tab. 61: Configuration guide-
line — Gateway as slave

Note

Fig. 37: Modbus TCP gateway
configuration as master
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Gatewaly is slave

To do in the gateway configuration (via Flexi
Soft Designer tool)

To do in the PLC program and/or Modbus TCP
network configuration tool

Select PLC requests and PLC writes in the gateway
configuration dialog

Define which data shall be written to/read from the
gateway.

Ensure the PLC program writes the data into the
addresses defined for the gateway (see Tab. 62 on
page 82).

The Modbus TCP gateway address setting is based 1. Please add 1 to the holding register
address set in the Flexi Soft Designer for an address setting based 0.

Master mode — FX0-GMOD reads from/writes to the PLC

In order to configure the gateway to be master, perform the following steps:

> Open the Flexi Soft Designer and load the hardware configuration including the Modbus
TCP gateway.

» Click on the Gateways button above the main window and select the FXO-GMOD or
double click the FXO-GMOD in the hardware configuration view to open the gateway
configuration dialog.

> Click on Gateway configuration on the left hand menu. The following dialog appears:

H

CPU to
Modbus TCP

]

Modbus TCP
to CPL

Galeway
conliguration

Project Device  Extras

e | YD Iﬁ ﬁ Com settings wmnnect ; 3 Disconnect

I Hardware configuration 4@ Logic edicor ﬁﬂGMOD gateway [13] 2 Report &) Diagnostics

Bl Flexi Soft Designer 1.3.0 RC103 - [New Project]

TCRAP
conliguration

Read

I~ DHCP

Device name

GMOD
IF address

192 168 . 250 . 251

Subnet mask.

255.285 . 0 0

Default gateway
0.0.0.0

_lol x|
) Transfer Uploed | BE -
SICK CPU1 main unit
™ PLC interfacs disabled Set  Holding register address Heartbeat rate [..
R — @1 [ = Fw =
' Gateway wites to lag/ile v 2 [400100 = [s0m0 =
I~ ‘Wit all sets in one tag ¥ 3 [aonzo0 =[50 =5
™ Enable COS update % 4 [400a00 = [som =
[¥ | Enable heartheat interval
FLE IF addiess
H= 192 . 168 , 255 . 255
Devics ID
[— 1
Iy Max, PLE update rate [ms]
b | n s
g Modbus TCP
iwisra
[}
s
fAexison B
......
™ PLCinterface disabled Set  Holding register address Heartbeat rate [
£ PLE wites ~ 1 [4oo00 =[50 =
& Gateway reads fiom register ~ 2 |40 =[50 =
~ 3 [a200 =[50 o
W 4 [am300 = [s0m0 =
v 5 [4maon = [s0m0 =
[ Machine operator [J25 offine A\ Designer configuration is not verfied

> Within the Gateway configuration dialog, select the transfer method by checking
Gateway writes to tag/file for the Flexi Soft to Network direction and Gateway reads
from register for the Network to Flexi Soft direction.

> Select which data shall be written to/read from the PLC by checking the checkbox for
the required data set. For the exact description of the data sets please refer to sec-
tion 3.3 “Data transmitted into the network (input data sets)” on page 14.
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» Define where in the PLC memory the selected data shall be written to or read from:
Enter addresses into the Holding register address field (max. 20 characters).

> Select Write all sets in one tag if all data sets shall be written into one address in the
PLC memory. In this case, the tag/file defined for data set 1 will be used.

> For the Flexi Soft to network direction, define how often the data shall be transmitted:
- Select Enable COS update if the FXO-GMOD is to update the data in the PLC

immediately when changes occur in the data sets.

- Select Enable heartbeat interval to activate updating of the selected data sets with
the set Heartbeat rate.

Both options may be selected at the same time.
» For the Network to Flexi Soft direction, define how often the data shall be read:
- Enter a Heartbeat rate to activate updating of the selected data sets with the set
time interval.
» Define where the data shall be read from/written to in the Modbus TCP network: Enter
the PLC IP address and the Modbus Device ID of the PLC.

» Max. PLC update rate defines the maximum rate (the minimum time interval) for send-
ing the data sets to the PLC. Settings occur dependent on the PLC processing speed.
Minimum = 10 ms, maximum = 65,535 ms. The default value of 40 ms is suitable for
most PLCs.

If this value is greater than the Heartbeat rate, the heartbeat rate is slowed down to
this value.

» Go online and download the configuration to the Flexi Soft system.

Write to PLC
The following restrictions apply when the gateway is master and writes the input data sets
to the PLC:
e The input data set address (set via Flexi Soft Designer Tool) must be the same as that
defined on the PLC.
e The variable to receive the data on the PLC must be:
- in the 40xxxx address range (for Schneider Modicon type PLCs)
- an array of 16 bit words
- long enough to contain the specified input data set array.

¢ All input data sets are transferred to the PLC in 16 bit word format with the first byte
placed in the least significant, or rightmost byte of the integer and the second byte
placed in the most significant, or leftmost byte of the integer.

Read from PLC

The following restrictions apply when the gateway is master and reads the output data sets

from the PLC:

¢ The output data set addresses must be the same as those defined on the PLC.

e The variables to request the data on the PLC must be:
- in the 40xxxx address range (for Schneider Modicon type PLCs)
- for the output data set settings, an array of 16 bit words long enough to contain the

entire output data set.

o All output data sets are transferred from the PLC in 16 bit word format and the first byte
must be placed in the least significant, or rightmost byte of the integer and the second
byte placed in the most significant, or leftmost byte of the integer.
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Fig. 38: Modbus TCP gateway
configuration as slave
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Slave mode — PLC reads from/writes to the FX0-GMOD

In this operating mode the FXO-GMOD sends the data as slave upon request from the PLC.
If this operating mode is desired:

> Open the Flexi Soft Designer and load the hardware configuration including the Modbus
TCP gateway.

» Click on the Gateways button above the main window and select the FXO-GMOD or
double click the FXO-GMOD in the hardware configuration view to open the gateway
configuration dialog.

> Click on Gateway configuration on the left hand menu. The following dialog appears:

i Flexi Soft Designer 1.3.0 RC103 - [New Project] =101|
Project  Dewice  Extras
8 - &0 B | £ comsettins Q4 comnect I8 visconnect | Flig renster Ui Upoea | B -
8 Herdware configuration 3@ Lo edtor 7] Resort o, imgnostics SICK CPU1 main unit
=
= ™ PLE inteface disabled Set  Holding iegister address Heartbeat rate [..
Pl & PLE requests 2 1 [aooom = =
Madbus TCP
© Gateway wiites to lag/ile W~ 2 [00100 =[50 =
=
%ﬁ:] = it ol jsets i one tag W 3 [s00200 = [ =
™| Enable 005 Lpdte 7 4 [amm = rmn =
Modbus TCF I | Enable heattheat interval
to CPU
Bl U oRead PLE IP addiess
H 192 . 168 . 255 . 259
Gateway ™ DHCP - Device ID
confguratcn _ o | —
Device name e il
Y GHOD o Mar, PLE update rate [ms]
ki » IP add ety a0 :
address
L 152 168 250 251 - Modbus TCP
TEP/P
configuration Subnet mask
EE
Default gateway
D w
™ PLC interface disabled Set  Holding register address Heartbeat rate [
& PLC wites & 1 [som000 =l E= |
£ Gateway reads from register F 2 [4on100 =l E= |
W~ 3 [a01z00 = [o0 =
¥ 4 [amzm0 =[50 =
¥ 5 [4ma00 =[50 =
[ Machine operator [J55 offine A\ Designer configuration is not verfied

> Within the Gateway configuration dialog, select the transfer method by checking PLC
requests for the Flexi Soft to Network direction and PLC writes for the Network to Flexi
Soft direction.

> Select which data shall be written/read to/from the PLC by checking the checkbox for
the required data set. For the exact description of the data sets please refer to section
3.3 “Data transmitted into the network (input data sets)” on page 14.

> Click OK.

» Go online and download the configuration to the Flexi Soft system.

PLC writes output data sets

The following restrictions apply when the PLC writes the output data sets:
¢ The device index must be 1.

e The message must be sent in word format.

¢ All output data sets are transferred from the PLC in 16 bit word format and the first byte
must be placed in the least significant, or rightmost byte of the integer and the second
byte placed in the most significant, or leftmost byte of the integer.
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The following restrictions apply to this method:
¢ The device index must be 1.
¢ The variable to receive the data on the PLC must be:
- in the 40xxxx address range (for Schneider Modicon type PLCs)
- an array of 16 bit words
- long enough to contain the data set array(s)

¢ All input data sets are transferred to the PLC in 16 bit word format with the first byte
placed in the least significant, or rightmost byte of the integer and the second byte
placed in the most significant, or leftmost byte of the integer.

FX0-GMOD as slave — Data addressing

The following table lists the address to read out the data sets.

Tab. 62: Data addressing for Unit ID ‘ 1 ‘
FX0-GMOD as receiver

Address (Base 1) Description Access Scope
[words]
1000 Request all enabled input data sets Get 16-101*
1100 Request input data set 1 data Get 25
1200 Request input data set 2 data Get 16
1300 Request input data set 3 data Get 30
1400 Request input data set 4 data Get 30
2000 Write all enabled output data sets data Set 525"
2100 Write output data set 1 data Set 5
2200 Write output data set 2 data Set 5
2300 Write output data set 3 data Set 5
2400 Write output data set 4 data Set 5
2500 Write output data set 5 data Set 5

Note All data sets can only be read or written as a block. It is not possible to read or write single
bits or bytes.

20 will correspond to all enabled input data sets.

M Must correspond to all enabled output data sets. Example: If only output data sets 1 and 2 are enabled, then
10 words (20 bytes) must be written. If all output data sets are enabled, then 25 words (50 bytes) must be
written.
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Tab. 63: Modbus commands

Tab. 64: Modbus error
messages

Tab. 65: Troubleshooting for
the FXO-GMOD

Symbol description:

O: LED is off

@ Green: LED lights up green
@: Red: LED flashes red
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The FXO-GMOD supports the following Modbus commands and error messages:

Modbus command Value
Read holding registers 3

Write multiple registers 16 (10h)
Read/write multiple registers 23 (17h)
Modbus error response Description

1 lllegal function

The requested function is not supported

2 lllegal data address

Undefined data address received

3 lllegal data value

Request with illegal data values, for example not
enough data requested for a data set

10 Gateway paths not available

Invalid configuration, for example polling or
setting of the digital outputs via PLC during
operation of the FXO-GMOD in master mode

5.3.4

TCP/IP configuration interface

See section 5.1.1 “TCP/IP configuration interface” on page 32.

5.3.5

Ethernet TCP/IP socket interface

See section 5.1.2 “Ethernet TCP/IP socket interface” on page 37.

5.3.6

Diagnostics and troubleshooting

For information how to perform diagnostics on the Flexi Soft system please refer to the
operating instructions for the Flexi Soft Designer software (SICK part no. 8012998).

Error

Possible cause

Possible remedy

The Flexi Soft Designer tool
does not connect to the Flexi
Soft gateway module

FXO-GMOD has no power supply.
FXO-GMOD is not in the same
physical network as the PC.

The PC is configured to another
subnet mask in the TCP/IP settings.
FXO-GMOD has already been
configured once and has a fixed set
IP address or an IP address
assigned by a DHCP server that is
not recognised.

Establish the power supply.

Check the Ethernet wiring and network
settings on the PC and correct if
necessary.

Set the subnet mask on the PC to
255.255.0.0 (factory setting of the
FX0-GMOD).

Check the communication settings in
the Flexi Soft Designer.

FXO-GMOD does not supply any
data.

PWR @ Green

LINK/ACT @/-@- Green

MS @: Red/green

FXO-GMOD is configured for data
transfer to PLC, but Ethernet
communication is not yet
established or faulty.

Duplicate IP address detected.
Another device on the network has
the same IP address.

Minimum one Ethernet connection
needs to be established. Set up
Ethernet connection on PLC side, check
Ethernet cabling, check Ethernet
connection settings on PLC and in the
Flexi Soft Designer. If no Ethernet
communication is required, disable the
Ethernet connections/PLC interfaces on
the FXO-GMOD.

Adjust IP address and power cycle
device.

For Modbus TCP communication check
the Modbus port number at the PLC
(the Modbus port number must be
502). Do not confuse the Modbus port
number with the TCP/IP socket port
number which must be > 1023.
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Error

Possible cause

Possible remedy

FXO0-GMOD does not supply any
data.

PWR @ Green

LINK/ACT @/@: Green

MS @ Red (1 Hz)

Configuration required.

Configuration download is not
completed.

Configure the FXO-GMOD and download
the configuration to the device.

Wait until the configuration download
has been completed.

FXO0-GMOD does not supply any
data.

PWR @ Green

LINK/ACT @/@:- Green

MS @ Green

No data set is activated.

No Ethernet communication
interface is enabled.

Activate at least one data set.

FXO0-GMOD does not supply any
data.

PWR @ Green

LINK/ACT @/@: Green

MS -@: Green (1 Hz)

FXO-GMOD is in Idle mode.

CPU/application is stopped. Start CPU
(change into Run state).

FXO-GMOD functioned correctly
after configuration, but
suddenly no longer supplies
data.

PWR @ Green

LINK/ACT @/-@- Green

MS @: Red/green

FXO-GMOD is operated in slave
mode, the IP address is assigned
from a DHCP server. After the FXO-
GMOD or the DHCP server has
been restarted, a different IP
address that is unknown to the PLC
has been assigned to the FXO-
GMOD.

Either assign a fixed IP address to the
FXO-GMOD, or reserve a fixed IP
address for the FXO-GMOD in the DHCP
server (manual assignment by means
of the MAC address of the FXO-GMOD).

FXO-GMOD/Flexi Soft system is
in Critical fault mode.

PWR @ Green

LINK/ACT @ Green

MS @ Red

FXO-GMOD is not plugged properly
into the other Flexi Soft module.
Module connecting plug is soiled or
damaged.

Other Flexi Soft module has
internal critical error.

Plug the FXO-GMOD in correctly.
Clean the connecting socket/plug.
Repower the system.

Check the other Flexi Soft modules.

FXO-GMOD is in Critical fault
mode.

PWR @ Green

LINK/ACT @/@: Green

MS @ Red (2 Hz)

FXO-GMOD internal device error

CPU firmware version does not
support Flexi Soft gateways.

Switch off the power supply of the Flexi
Soft system and switch it on again.
Check the diagnostics messages with
the Flexi Soft Designer.

Use a FX3-CPUx with the required
firmware version (see section 2.2
“Correct use” on page 10).

If the error remains, replace the
gateway.

5.4 PROFINET IO gateway

The following Flexi Soft gateway can be used for PROFINET 10: FXO-GPNT.
You will find the GSDML file and device icon for PLC interfacing with PROFIBUS support ...

¢ in the Internet on the FXO-GPNT product page on www.sick.com.

¢ in the Flexi Soft Designer program folder on your hard disk (default installation folder is

“C:\programs\SICK\FlexiSoft\DeviceDescriptions\...”).

The FXO-GPNT supports

e PROFINET IO conformance class A

e LLDP
e SNMP
e MIBII
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Fig. 39: Interfaces and
display elements of the
FXO-GPNT

Tab. 66: Meaning of the LED
displays of the FXO-GPNT

Symbol description:

O: LED is off

@ Green: LED lights up green
®: Red: LED flashes red

Note
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54.1 Interfaces and operation

The FXO-GPNT is equipped with an integrated 3-port switch for connection with the Ether-
net network. Two RJ-45 sockets are available for the connection. The switch functionality
allows the FXO-GPNT to be used for connection to another Ethernet component (e.g. con-
nection to a notebook) without having to interrupt the Ethernet connection to the network.

_-.:\\

PORT1 RJ-45 Ethernet socket

SICK .
il ——— LED power supply (green)
LINKfAciI’i

\> LED network activity for Ethernet

umerAge port 1 or 2 (green)
STAiUS
FLEX] soft -~
N o T~ LED STATUS (red/green)

RJ-45 Ethernet socket

LED Meaning
PWR O No power supply
@ Green Power supply switched on
LINK/ACT 1 O No Ethernet connection
LINK/ACT 2 @ Green Ethernet connection active, no data transmission
@: Green Ethernet connection active, data transmission
STATUS O Power-up
@ Green Executing (live process data from/to FX3-CPUx)
@- Green 1 Hz: Idle
2 Hz: PROFINET master requested LED flashing for
physical device identification
@: Red 1 Hz: Configuring/configuration required
2 Hz: Critical fault on gateway
® Red Critical fault on another module

®:- Red/green

Executing, but Ethernet communication not established
or faulty (can be switched off, see below)

Error elimination
page 100.

is described in section 5.4.7 “Diagnostics and troubleshooting” on
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Disabling the STATUS LED for PROFINET communication

With firmware = V2.00.0 the red/green flashing of the STATUS LED can be disabled in the

Flexi Soft Designer. Otherwise the LED will flash permanently if no PROFINET communica-

tion is established (e.g. if the gateway is used for TCP/IP communication only).

> Click on the Gateways button above the main window and select the FXO-GPNT or
double click the FXO-GPNT in the hardware configuration view to open the gateway
configuration dialog.

» Click on Gateway configuration on the left hand menu. On the right side of the window
you will find the following configuration panel:

Fig. 40: Disabling the STATUS
LED of the FXO-GPNT Dizable status for Profinet
communicatian

[f your don't uze the Prafinet
communication [only TCRAR], then wou
can activate thiz mode zo that the
device qoes to state green after
downloading the configuration.

» Activate the checkbox. After downloading the configuration, the LED will light up
@ Green permanently, even if no PROFINET communication is established.

Note This feature is only available with firmware > V2.00.0 and Flexi Soft Designer version

> 1.4.0.

Power-up sequence

On power-up, the following LED test sequence is performed:

e STATUS LED O Off for 6 s

e STATUS LED @ Red for 0.25 s

e STATUS LED @ Green for 0.25 s

e STATUS LED O Off

542 Basic configuration — Assigning a device name and IP address

Configuration and diagnostic of the FXO-GPNT may be performed via the Flexi Soft De-

signer tool as well as with the PROFINET 10 network programming tool (e.g. SIEMENS

SIMATIC).

Configuration via PROFINET 10

In the out-of-the-box configuration, each PROFINET IO field device, e.g. the FXO-GPNT has a

MAC address and a symbolic name stored.

Notes ¢ The symbolic name for the gateway is FX0-GPNT.

e This name is used by the I/0 controller (i.e. PLC) to assign the IP address to the field
device.

o If the IP address is also used for other Ethernet communications like TCP/IP or configu-
ration over Ethernet, remember that the PLC can change the IP address so these can be
interupted.
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Fig. 41: PROFINET IO gate-
way configuration dialog

Notes
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Address assignment is performed in two steps.

> Assign a unique plant specific name to the gateway by using either the network configu-
ration tool, e.g. SIEMENS SIMATIC Manager or the Flexi Soft Designer tool.

> Using the plant specific (unique) name, the 1/0 controller (i.e. PLC) can now assign the
IP address to the gateway before system boot.

The FXO-GPNT MAC address is printed on the device type label
(example: 00:06:77:02:00:A7).
Device name set via SIEMENS SIMATIC Manager

Refer to section “Step 4: Assign the device name” on page 91.

Device name set via Flexi Soft Designer

» Open the Flexi Soft Designer and load the hardware configuration including the
PROFINET 10 gateway. Ensure your project is offline.

> Click on the Gateways button above the main window and select the FXO-GPNT or
double click the FXO-GPNT in the hardware configuration view to open the gateway
configuration dialog.

> Click on Gateway configuration on the left hand menu. The following dialog appears:

Bt Flexi Soft Designer 1.5.0 - [New Project] g 5 =lol =i

Project  Device  Extras
a
- B & com settings ﬂgcﬂnnett J13 pisconnect | Sy transfer Ui Upload | BE -

B oo configuration 3@ Lok edtor 2 Report ) Cisgrostis ik patarecorder - STCK Flexi Soft main module FX3-CPU2

=
£ Input data block D [ [z = [eve ER:

e Inpuk data black 1 = = =] @
= Input data block 2 = [z = [pue =l =
Inpu data block 3 7 [z = [pe = e
Fal T Input data block 4 I [ [ewe = o

G Read

Digable status for Profinet
conmmunication
Gataway

configuration | | = pce

1F you dan't use the Profinet
commurication (only TCRAIFY, then you
can activate this mode sa thal the
device goes to state green after
downloading the configuration

Device name

- FAO-GPNT
TCRAR IP address
configuration 182 168 . 250 . 251

Subnet mask

265 266 . 0O o

Default gatewiay
0.0 .0 .0

Dutput data black 0 [i = =l
Dulput data black 1 A [io = [eue =l @
Oulput data block 2 [z = =] &
Dutput data block 3 IE [l = [ex= =l
Dulput data block 4 [a [io = [eue =l =

Machine Operator 92§ Offline /3 Designer configuration is not verified

> Enter the device name in the Device name field (maximum length 255 characters).
¢ The device name format must apply to the PROFINET standard specification.

¢ Ensure that the default gateway address corresponds to the address set by the PLC for
the gateway. If there is no router used, Siemens Step 7 uses as default gateway
address the same address as the IP address for the GPNT.
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IP address set via Flexi Soft Designer tool

Usually the IP address will be assigned by the PROFINET IO controller (e.g. PLC). However,
the FXO-GPNT allows configuration of the entire Flexi Soft system over Ethernet TCP/IP. In
this case, it may be necessary to assign an IP address to the gateway even before the
PROFINET 10 network has been setup. This can be done on the configuration page shown
in Fig. 41 as well.

5.4.3 PROFINET configuration of the gateway — How the data are transferred

The following steps need to be taken in order to configure the communication between
PLC and gateway.

This document does not cover the creation of the PROFINET |0 network or the rest of the
automation system project in the network configuration tool. It is assumed the PROFINET

project has already been set up in the configuration program, e.g. SIEMENS SIMATIC
Manager. Examples refer to configurations performed with SIEMENS SIMATIC manager.

Step 1: Install the generic station description file (GSDML file)

Before the FXO-GPNT can be used as device in the network configuration tool, e.g.

SIEMENS SIMATIC Manager, for the first time, the generic station description (GSDML) of

the gateway must be installed into the hardware catalogue of the tool.

> Download the GSDML file and device icon from www.sick.com, on the FXO-GPNT
product page.

» Follow the instructions in the online help or in the user manual of the PROFINET network
configuration tool for installing generic station description files.

Using the SIEMENS SIMATIC Manager — HW Config, the gateway then appears in the hard-
ware catalogue under >>PROFINET 10 > Additional Field Devices > Gateway > FlexiSoft.
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Fig. 42: PROFINET IO gate-
way in the PROFINET 10
HW Config
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Step 2: Add the gateway to the project

In order to have the Flexi Soft system data available in the PLC process image, the gate-
way must be added to the hardware configuration first. The procedure associated with this
depends on the hardware configuration program of the PLC being used. On this topic,
please also read the documentation for the corresponding program.

The example below shows how to add the gateway to a SIEMENS SIMATIC Manager
project.

In the SIEMENS SIMATIC Hardware Manager, the gateway can be found in the hardware
catalogue under >>PROFINET 10 > Additional Field Devices > Gateway > FlexiSoft.

» Drag & drop the device into the Ethernet PROFINET 10 network. Example:

[ Hw Config - [SIMATIC 300(1) [Configuration) -- Profinet]

Eﬂ]ﬁtatmn Edit Inset PLC Yiew Options ‘Window Help & x|

D258 %& e da Do/

- Bix|
Fnd | il
Erofile: | Standard =

FROFIEUS DF
88 PROFIBUS P4
£ 32 PROFINET IO
-] Additional Figld Devices
Iy B0 Gatsway
— Etheret(1): PROFINET10-System (100] o Pt
B FAOGRNT v1.0
g FROGRNT 421
B Input modules
[ Input Data Block 1
[ Input Data Block 2
~[§ Input Data Block 3
[ wmputDataBlock 4
“[@ Input DataBlock 5
=1 Output madulzs
[ Dutput Data Block 1
[d Output Data Block 2
|4 Dutput DataBlock 3
- [§ outpu Data Block 4
L[ Dutput DataBlock 5

|»

2 CPU 215-2 PN/DP
X1 MADA

2 A

20 Port 7
3

1

5

[

7

4 | o

4m )| (1) FXOGPNT

Slot Hodule Order number | addiess | [ adthess | Diagrostic addr. | T | {1 PROFINET 10 Praxy
& @ FXPEPNT 7844074 2R & Itk
7 ||| PBEANT v 7 s (0 General
P At T B =2 Sensars
s Al i SR
1 Input Data Block 1 256,267 L@ 53000
2 Input Data Block 2 268..279 - Gateway
3 Input Data Block 3 260291 =3 10
4 Input Data EBlock 4 25230 -1 Network Components e
5 Input Data Block 5 304,305 =03 Sensors
g Output Data Block 1 256..265 B [{l SIMATIC 300
7 Output Data Block 2 266..275 B[l SIMATIC 400 M
8 Output Dats Block 3 276, 285 PROFINET (0-Gystem ﬂ
E Output Data Block & 286,295 g
70 |[§ Output Data Block & 296,305

Press F1 to get Help,

After adding the device to the automation network it is required to configure which of the
cyclic data blocks will be used and where they will be addressed in memory. For details

refer to section 5.4.4 “PROFINET configuration of the gateway — Which data are trans-
ferred” on page 92.
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Fig. 43: Configuration of the
update time of the FXO-GPNT

Ethernet gateways

Step 3: Configure the properties of the gateway
» Double click on the gateway hardware symbol.

» Configure the update time of the cyclic I/0 data exchange. To do this click on the
10 cycle tab and select the desired rate from the Update time pull-down menu.

Operating Instructions

Flexi Soft Gateways

Properties - FXD-GPNT »2.1 (X1] [ %]

Generall Addresses |0 Cyele |

— Update Tim:

Mode: I . j

Factar

Send clock [ms]

Update time [ms]: V = |E4 j ® IW 000

W atchdog Tim

Mumber of accepted update cycles with mizzing 10 data:

Wwatchdog time [mz]:

|3 vI
|1BZDDD

Cancel | Help |
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Step 4: Assign the device name

In order for the PLC to communicate with the FXO-GPNT, the PLC software and the gateway
must agree on the name of the gateway.

Specify the gateway’s PROFINET 10 device name
» Double click on the gateway hardware symbol.
> Select the General tab.

» Enter the desired device name in the dialog as shown below:

Fig. 44: Properties dialog of
the FXO-GPNT

Properties - FX0GPNT E
General |
Short description: FOGPNT
k Flexi Soft PROFIMET 10 Gateway ;I

Order Mo, / Firmware: 1044074 /315

Family: FlexiSoft
NN EEEEEEEEEE NN SN NSNS EEEEEEEEEEEEEEEEEEEEEEEEEEEEE

o =
u .

» Device name :
u ]
am

G5D file: GSDMLAY2 1-SICK-FLEX]S0FT-20030303. xml
Change Release Mumber...

~MNode in PROFIMET 10 Spstem

Device number: |1 | [PROFINET-ID-Gystem [100)

IP address: 192.168.0.2 Ethernet... |

¥ #szign IP address via 10 contolles

Comment:

=
|

Cancel | Help |

Note The device name format shall apply to the PROFINET standard specification.
Assign the device name to the gateway.
> Select PLC > Ethernet > Assign device name. The Assign device name dialog opens.

> From the Assign device name dialog, find and select the SICK gateway that you wish to
assign the device name to in the list.

» Click the Assign name button.

Fig. 45: Assign device name
dialog for the FXO-GPNT Assign device name
Device name: Device type: |F|EK\SOH
Available devices:
IF address | WAL address | Dievice typel Device name | Agsigh name |
10.4.20954 00-0677-02-0155 FlexiSoft gpnt
10420976 00-06-77-02-01-7Dv  FlexiSaft Mode flashingtest—————————————
Duration [zeconds): |3 -
Flazhing on | FEl&shing off |
I Show only devices of the same type [ Display only devices without names
LUpdate | Export
LCloze | Help
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Cyclic data
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PROFINET configuration of the gateway — Which data are transferred

The physical Flexi Soft /0 modules are not represented as typical hardware modules in

the PROFINET 10 hardware catalogue. Instead, the data available from the Flexi Soft sys-
tem has been organized into data blocks. Each data block represents a “hardware” mod-
ule in the PROFINET IO hardware catalogue. The Flexi Soft PROFINET 10 gateway GSDML
supports ten (10) slots (see Fig. 46: Projecting the FXO-GPNT) where the modules can be

placed into. This allows each data block to be mapped once.

Process data from the Flexi Soft system to the PLC

The FXO-GPNT provides 5 input data blocks (virtual I/0 device modules) containing the
process image. These must be projected in a hardware configurator (e.g. SIEMENS HW
Config) in natural order (1, 2, 3, 4, 5). No other sequence is possible.

Notes ¢ Depending on the type of PLC used, further modules may be displayed (e.g.“universal
module”). These modules are not needed and should be ignored.

e The input data blocks 1-4 contain 12 bytes each, input data block 5 contains 2 bytes.

¢ The contents of the input data blocks are freely selectable, but are preconfigured in the

Flexi Soft Designer configuration software:

Tab. 67: Default content of

! Data block 1 | Data block2 | Data block 3 Data block 4 | Data block 5
input data block 1-5 of the
FXO-GPNT Input data Input data Input data Input data Input data
Input values Output values . . .
Byte 0 module 1 module 1 Logic result O Not assigned Not assigned
Input values Output values . ; .
Byte 1 module 2 module 2 Logic result 1 Not assigned Not assigned
Input values Output values . .
Byte 2 module 3 module 3 Logic result 2 Not assigned
Input values Output values . .
Byte 3 module 4 module 4 Logic result 3 Not assigned
Input values Output values Gateway direct ;
Byte 4
yte module 5 module 5 output values O Not assigned
Input values Output values Gateway direct .
HiD ) module 6 module 6 output values 1 Not assigned
Input values Output values Gateway direct .
Siele module 7 module 7 output values 2 Not assigned .
Input values Output values Gateway direct Not available
Bvte 7 ut valu utput valu way di )
yte module 8 module 8 output values 3 Not assigned
Input values Output values . .
Byte 8 module 9 module 9 Not assigned Not assigned
Input values Output values . .
Byte 9 module 10 module 10 Not assigned Not assigned
Input values Output values ; .
Byte 10 module 11 module 11 Not assigned Not assigned
Input values Output values . .
Byte 11 module 12 module 12 Not assigned Not assigned
Length 12 bytes 12 bytes 12 bytes 12 bytes 2 bytes
For detailed information about the content of the process image please see section 3.3
“Data transmitted into the network (input data sets)” on page 14.
For information on how to configure the process image, see chapter 7 “Layout and content
of the process image” on page 173 and the Flexi Soft Designer operating instructions
(SICK part no. 8012998).
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Fig. 46: Projecting the
FXO-GPNT

Notes

Tab. 68: Memory location for

data set 2, 3and 4

Note
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Data from the PLC to the FX3-CPUx
There are five (5) output data blocks, 10 bytes each.

The content of these data blocks can be used as input in the Flexi Soft logic editor or can
be routed via a second gateway into another network. In order to have the desired bits
available for routing or in the logic editor, tag names have to be defined for each bit that
shall be used. Bits without a tag name will not be available.

For detailed information how to define and customize the content and tag names of the
input and output data please see chapter 7 “Layout and content of the process image” on
page 173 and the operating instructions for the Flexi Soft Designer software (SICK

part no. 8012998).

Settings within the PROFINET 10 network configuration tool

> Drag the data blocks from the SIEMENS SIMATIC Manager — HW Config hardware cata-
logue under >>PROFINET 10 > Additional field devices > Gateway > SICK > Flexi
Soft... > data blocks into the slots of the FXO-GPNT shown in the SIEMENS SIMATIC
Manager — HW Config configuration table.

:I:l (1) FXOGPNT

Slot hodule Order number | &ddiess | O addiess Diagnostic addr... | Co..

7 FXOGFNT Pl i LT

A ANEGENT w7 SEE

L7 o ST
For s S

Input Data Block 1 2BB._2E7
Input D ata Block 2 268...279
Input Data Block 3 280291
Input Data Block 4 292.303
Input Data Block 5 304,305
Output Data Black 1 2BE... 265
Output D ata Black 2 2BE...275
Output Data Block 3 276285
DOutput D ata Block 4 286...295
Output Data Block 5 296...305

|m|m|ﬂ|m|m‘b|w|m|4|\,‘- :
ey

o

e The |l and Q addresses reflect where in memory the cyclic data will be available.
e Each input data block can only be placed into the slot of the same number. Example:
Input data block 4 can only be mapped into slot 4.

Acyclic data and alarms

Record read

Flexi Soft system diagnostic data is available as data record to be read by the PLC. There
are three data sets, data set 2, 3 and 4, providing diagnostic information:

o Data Set 2 contains the system CRCs.

o Data Set 3 contains the individual module status with four (4) bytes per module.
o Data Set 4 is currently filled with reserved values.

The format of the data sets is as specified in the tables below.

To access the acyclic data sets, a record read must be performed on the appropriate
address as shown in the following table.

Data set 2 Data set 3 Data set 4
Location 1200-1231 1300-1359 1400-1459
Size in bytes 32 bytes 60 bytes 60 bytes

Data set 1 is mapped into the cyclic transferred PROFINET modules of the device. The
content may be defined by the user. Refer to chapter 7 “Layout and content of the process
image” on page 173 for details.
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Tab. 69: Default content of
input data set 2-4 of the
FXO-GPNT.

For the interpretation of the
module status bit in data
set 3 please see section
3.3.6 “Error and status
information of the modules
on page 19.

»”
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Data set 2

Data set 3

Data set 4

Byte O

Byte 1

Byte 2

Byte 3

Overall CRC

Module status module O

Byte 4

Byte 5

Byte 6

Byte 7

System CRC
(SCID)

Module status module 1

Byte 8

Byte 9

Byte 10

Byte 11

Byte 12

Byte 13

Byte 14

Byte 15

Byte 16

Byte 17

Byte 18

Byte 19

Byte 20

Byte 21

Byte 22

Byte 23

Byte 24

Byte 25

Byte 26

Byte 27

Byte 28

Byte 29

Byte 30

Byte 31

Reserved

Module status module 2

Module status module 3

Module status module 4

Module status module 5

Module status module 6

Module status module 7

Byte ...

Byte 49

Byte ...

Byte 56

Byte 57

Byte 58

Byte 59

Module status module 14.

Module 13 and 14 are always
the gateways.

Reserved

Length

32 bytes

60 bytes

60 bytes
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Tab. 70: I&M information of
the FXO-GPNT

Notes
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1&M Information

The FXO-GPNT will support I&M information as required by the PROFINET specification. The
following I&M information will be able to be read from the device:

1&M field Size Value

Manufacturer ID 2 bytes 257

Order ID 20 bytes “1044078 "
(must be padded with
spaces)

Serial Number 16 bytes Read from 12C

Hardware Revision 4 bytes Read from 12C

Software Revision 4 bytes Read from firmware

Revision Counter 2 bytes 0

Profile ID 2 bytes Generic Device

Profile Specific Device 2 bytes Generic Device

IM version 2 bytes 1.1

IM Supported 2 bytes 0

Alarms

Alarms can be read acyclically through the PROFINET |0 alarms infrastructure. Once an
error occurs on any Flexi Soft module, the PROFINET 10 gateway raises the appropriate
diagnostic alarm to the network. This will trigger the fault LED on the PLC, and make the
specifics (text and help) of the diagnostic alarm available through the SIMATIC PLC inter-
face. The RALRM function block (SFB54) in OB82 (the diagnostic interrupt) allows the user
to retrieve specifics on the alarm raised within the PLC program itself.
e All alarms are output to module O.
¢ The subslot number indicates the Flexi Soft module that has caused the alarm.
Number O = CPU, 1 = 1% XT module, 2 = 2" XT module ... 13 = 1% gateway,
14 = 2" gateway.
e The reason for the alarm is being identified by an error text message from the GSDML
file. Up to 32 different error messages per Flexi Soft module type are possible.
e Forthe possible causes for an alarm please refer to Tab. 71.

¢ The same diagnostic information is available through a record read to data set 3.
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The following table matches the PROFINET 10 error type (as defined by the GSDML) to the
appropriate message.

The module status bits have the following significance, if not otherwise stated:

0 = Error
1 = No error
Tab. 71:. RROFINET 10 error Error type Message
type definitions
Error origin |Error definition
0100 Operating state Run
0101 Internal tests
0102 Summary of bits 0105 to 0107
0103 Reserved
0104 Configuration Flexi Soft system
0105 Power supply
0106 cPU EFI1
0107 EFI2
0108 Flexi Link stations in the system
1 = All found
0 = One or more are missing
0109 Flexi Link stations suspended
1 =None
0 = One or more
0200 Operating state Run
0201 Internal tests
0202 Summary of bits 0205 to 0207
0203 Reserved
0204 Configuration of this module is valid
0205 Outputs power supply
0206 Output Fast-Shut-Off
0207 Reserved
0208 Input 1-2 dual channel input evaluation
0209 Input 3-4 dual channel input evaluation
0210 Input 5-6 dual channel input evaluation
0211 Input 7-8 dual channel input evaluation
0212 ... 0215 Reserved
0216 External test signal Input 1
0217 XTIO/XTDI External test signal Input 2
0218 External test signal Input 3
0219 External test signal Input 4
0220 External test signal Input 5
0221 External test signal Input 6
0222 External test signal Input 7
0223 External test signal Input 8
0224 Short-circuit monitoring output 1: short-circuit to high
0225 Short-circuit monitoring output 1: short-circuit to low
0226 Short-circuit monitoring output 2: short-circuit to high
0227 Short-circuit monitoring output 2: short-circuit to low
0228 Short-circuit monitoring output 3: short-circuit to high
0229 Short-circuit monitoring output 3: short-circuit to low
0230 Short-circuit monitoring output 4: short-circuit to high
0231 Short-circuit monitoring output 4: short-circuit to low
0300 Operating state Run
0301 Internal tests
0302 Summary of bits 0305 to 0307 (external error)
0303 PROFIBUS Reserved
0304 gateway Configuration of this module is valid
0305 Communication from the network
0306 Communication to the network
0307 ... 0331 Reserved
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Error type Message
Error origin |Error definition
0400 Operating state Run
0401 Internal tests
0402 Summary of bits 0405 to 0407 (external error)
0403 CANopen Reserved
0404 gateway Configuration of this module is valid
0405 Communication from the network
0406 Communication to the network
0407 ... 0431 Reserved
0500 Operating state Run
0501 Internal tests
0502 Summary of bits 0505 to 0507 (external error)
0503 DeviceNet Reserved
0504 gateway Configuration of this module is valid
0505 Communication from the network
0506 Communication to the network
0507 ... 0531 Reserved
0600 Operating state Run
0601 Internal tests
0602 Summary of bits 0605 to 0607 (external error)
0603 Modbus gateway Resgrved : : : :
0604 Configuration of this module is valid
0605 Communication from the network
0606 Communication to the network
0607 ... 0631 Reserved
0700 Operating state Run
0701 Internal tests
0702 Summary of bits 0705 to 0707 (external error)
0703 EtherNet/IP  |Reserved
0704 gateway Configuration of this module is valid
0705 Communication from the network
0706 Communication to the network
0707 ... 0731 Reserved
0800 Operating state Run
0801 Internal tests
0802 Summary of bits 0805 to 0807 (external error)
0803 PROFINET Reserved
0804 gateway Configuration of this module is valid
0805 Communication from the network
0806 Communication to the network
0805 ... 0831 Reserved
0C00 Operating state Run
0co1 Internal tests
0C02 Summary of bits 0CO5 to OCO7 (external error)
ocos CC-Link gateway Resgrved : : : :
0C04 Configuration of this module is valid
0C05 Communication from the network
0C06 Communication to the network
0C07 ... 0C31 Reserved
OF00 Operating state Run
OF01 Internal tests
OF02 Summary of bits OFO5 bis OFO7 (external error)
OF03 Reserved
Sercos Il gateway - - - - -
OF04 Configuration of this module is valid
OF05 Communication from the network
OF06 Communication to the network
OFO07 ... OF31 Reserved
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Error type Message
Error origin |Error definition
1000 Operating state Run
1001 Internal tests
1002 Summary of bits 1005 to 1007 (external error)
1003 EtherCAT gateway Resgrved . : : :
1004 Configuration of this module is valid
1005 Communication from the network
1006 Communication to the network
1007 ... 1031 Reserved
1100 ... 1F31 | Other gateways [Reserved
2000 Operating state Run
2001 Internal tests
2002 Summary of bits 2005 to 2007
2003 Reserved
2004 STIO Configuration of this module is valid
2005 Outputs power supply
2006 Reserved
2007 Output load (overcurrent) monitoring
2008 ... 2031 Reserved
2100 Operating state Run
2101 Internal tests
2102 Summary of bits 2105 to 2107
2103 Reserved
2104 Configuration of this module is valid
2105 Encoder 1
2106 MOCx Encoder 2
2107 Reserved
2108 ... 2111 Reserved
2112 User-defined status bit 1™
2113 User-defined status bit 2™
2114 User-defined status bit 3™
2115 User-defined status bit 4™
2116 ... 2131 Reserved
2200 Operating state Run
2201 Internal tests
2202 Summary of bits 2205 to 2207
2203 Reserved
2204 Configuration of this module is valid
2205 Outputs power supply
2206 Reserved
2207 Output load (overcurrent) monitoring
2208 Input 1-2 dual channel input evaluation
2209 Input 3-4 dual channel input evaluation
2210 XTDS Input 5-6 dual channel input evaluation
2211 Input 7-8 dual channel input evaluation
2212 ... 2215 Reserved
2216 External test signal Input 1
2217 External test signal Input 2
2218 External test signal Input 3
2219 External test signal Input 4
2220 External test signal Input 5
2221 External test signal Input 6
2222 External test signal Input 7
2223 External test signal Input 8
2224 ...2231 Reserved
2300 ... 3F31 Other modules |Reserved

2 The status of this bit can be defined to suit the specific application in the MOCx logic, e.g. to indicate
inadmissible movements of an axis that have been detected by an MOCx function block.
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5.4.5 TCP/IP configuration interface

See section 5.1.1 “TCP/IP configuration interface” on page 32.

5.4.6 Ethernet TCP/IP socket interface
See section 5.1.2 “Ethernet TCP/IP socket interface” on page 37.
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Tab. 72: Troubleshooting for
the FXO-GPNT

Symbol description:

O: LED is off

@ Green: LED lights up green
®- Red: LED flashes red

100
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Diagnostics and troubleshooting
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For information how to perform diagnostics on the Flexi Soft system please refer to the
operating instructions for the Flexi Soft Designer software (SICK part no. 8012998).

Error

Possible cause

Possible remedy

The Flexi Soft Designer tool
does not connect to the Flexi
Soft gateway module.

FXO-GPNT has no power
supply.

FXO-GPNT is not in the same
physical network as the PC.
The PC is configured to
another subnet mask in the
TCP/IP settings.

FXO-GPNT has already been
configured once and has a
fixed set IP address or an IP
address assigned by a DHCP
server that is not recognised.

Establish the power supply.

Check the Ethernet wiring and network
settings on the PC and correct if necessary.
Set the subnet mask on the PC to
255.255.0.0 (factory setting of the
FXO-GPNT).

Check the communication settings in the Flexi
Soft Designer.

FXO-GPNT does not supply
any data.

PWR @ Green

LINK/ACT @/@: Green
STATUS @- Red/green™

FXO-GPNT is configured for
data transfer to PLC, but
Ethernet communication is not
yet established or faulty.
Duplicate IP address detected.
Another device on the network
has the same IP address.
Improperly formatted
PROFINET device name.

Minimum one Ethernet connection needs to
be established. Set up Ethernet connection on
PLC side, check Ethernet cabling, check
Ethernet connection settings on PLC and in
the Flexi Soft Designer. If no Ethernet commu-
nication is required, disable the Ethernet
connections/PLC interfaces on the FXO-GPNT.
Adjust IP address and power cycle device.
Adjust device name between PROFINET
Master and FXO-GPNT.

FXO-GPNT does not supply
any data.

PWR @ Green

LINK/ACT @/@: Green
STATUS -@: Red (1 Hz)

Configuration required.

Configuration download is not
completed.

Configure the FXO-GPNT and download the
configuration to the device.

Wait until the configuration download has
been completed.

FXO-GPNT does not supply
any data.

PWR @ Green

LINK/ACT @/-@- Green
STATUS -@: Green (1 Hz)

No data set is activated.

Flexi Soft system is in Idle
mode.

Activate at least one data set.
Start CPU (change into Run state).

FXO-GPNT does not supply
any data.

PWR @ Green

LINK/ACT @/@: Green
STATUS -@: Green (2 Hz)

PROFINET master requested
LED flashing for physical
device identification.

Stop flashing with Simatic Manager or power
cycle Flexi Soft system to clear.

FXO-GPNT functioned correct-
ly after configuration, but sud-
denly no longer supplies data.
PWR @ Green

LINK/ACT @/@: Green
STATUS “@- Red/green™

FXO-GPNT is operated in slave
mode, the IP address is assig-
ned from a DHCP server. After
the FXO-GPNT or the DHCP
server has been restarted, a
different IP address that is
unknown to the PLC has been
assigned to the FXO-GPNT.

Either assign a fixed IP address to the
FXO-GPNT, or reserve a fixed IP address for
the FXO-GPNT in the DHCP server (manual
assignment by means of the MAC address of
the FXO-GPNT).

FXO-GPNT/Flexi Soft system is
in Critical fault mode.

PWR @ Green

LINK/ACT @ Green

STATUS @ Red

FXO-GPNT is not plugged
properly into the other Flexi
Soft module.

Module connecting plug is
soiled or damaged.

Other Flexi Soft module has
internal critical error.

Plug the FXO-GPNT in correctly
Clean the connecting socket/plug.
Repower the system.

Check the other Flexi Soft modules.

FXO-GPNT is in Critical fault
mode.

PWR @ Green

LINK/ACT @/@: Green
STATUS -@: Red (2 Hz)

FXO-GPNT internal device error

CPU firmware version does not
support Flexi Soft gateways.

Switch off the power supply of the Flexi Soft
system and switch it on again.

Check the diagnostics messages with Flexi
Soft Designer.

Use a FX3-CPUx with the required firmware
version (see section 2.2 “Correct use” on
page 10).

If the error remains, replace the gateway.

¥ With firmware 2 V2.00.0 the red/green flashing of the STATUS LED can be disabled in the Flexi Soft Designer.
In this case, the STATUS LED is @ Green permanently, if the configuration is valid.
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Fig. 47: Controls and status
indicators FXO-GETC
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5.5 EtherCAT gateway

“EtherCAT® is registered trademark and
Eth c AT N patented technology, licensed by Beckhoff
er ® Automation GmbH, Germany.”
The following Flexi Soft gateway can be used for EtherCAT: FXO-GETC.
You will find the ESI file and the device icon for PLC interfacing with EtherCAT support ...

¢ inthe Internet on the FXO-GETC product page on www.sick.com.

¢ in the Flexi Soft Designer program folder on your hard disk (default installation folder is
“C:\programs\SICK\FlexiSoft\DeviceDescriptions\...”).

The FXO-GETC is an EtherCAT slave device. It supports and requires the following services
for complete function:

e Configuration and diagnostics of the e CoE (CAN application layer over
Flexi Soft station via TCP/IP, tunneled in EtherCAT)

EtherCAT using the EoE (Ethernet over « Station diagnostics via CoE object
EtherCAT) protocol 10F3h

5.5.1 Interfaces and operation

Controls and status indicators

——— RJ-45 EtherCAT input port
1O
J—1
ECAT IN
SICK s — Module Status LED (green)
I/
T —— EtherCAT E LED (red
LED network activity (Link/Act) '_ therCAT Error LED (red)
for each EtherCAT port (green) FLE’ng:Oft RH”\
T~ EtherCAT Run LED (green)
ECAT OUT
\A — RJ-45 EtherCAT output port
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Tab. 73: Meaning of the
status LEDs of the FXO-GETC

Symbol description:
O: LED is off

@ Green: LED lights up green
@ Red: LED flashes red

Note

102
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LED Meaning
MS @) Power-up
@ Green Flexi Soft system is in the Run state.
@: Green (1 Hz) Flexi Soft system is in the Stop state.
@: Red (1 Hz) Invalid configuration
@: Red (2 Hz) Critical error on the gateway
® Red Critical fault on another module
®:- Red/green Recoverable external error
ERR |O No error
@: Red (2.5 Hz) Invalid configuration
@: Red (single flash) Pre-operational caused by system behaviour
(e.g. configuration in progress or required)
@: Red (double flash) | Timeout (connection lost)
® Red System error
RUN |O Init
@: Green (2.5 Hz) Pre-operational
‘®:- Green (single flash) | Safe-operational
@ Green Operational
Link/ | O No EtherCAT connection
Act @ Green EtherCAT connection active, no data transmission
@ Green EtherCAT connection active, data transmission

For error diagnostics and troubleshooting see section 5.5.10 “Diagnostics and
troubleshooting” on page 114.

Power-up sequence

On power-up, the following LED test sequence is performed:
e AllLEDs O Off for 6 s

e MSLED @ Red for0.25 s

e MSLED @ Green for 0.25 s
e MS LED O Off

e ERR LED @ Red for 0.25 s

e ERR LED O Off

e RUN LED @ Green for 0.25 s
e RUN LED O Off

Cabling requirements

EtherCAT is based on a Fast Ethernet cabling infrastructure that is characterized as

follows:

e type 100 Base-TX
¢ RJ-45 connectors
o twisted pair Ethernet cable, max. length 100 m according to DIN EN 50173

e use of core pairs 1/2 and 3/6

e screened cables are recommended
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5.5.2 Installation of the gateway in the Flexi Soft system

This section outlines the basic steps to install the gateway in the Flexi Soft system. More
detailed information will be given in the following sections.

Add the gateway to a Flexi Soft system

» Mount the gateway as described in section 4.1.1 “Steps for mounting the modules” on
page 24.

» Connect the FXO-GETC to your EtherCAT network using Ethernet cables with RJ-45 con-
nectors. The upper connector on the gateway is the input port (ECAT IN) and is connec-
ted to the PLC side of the network. The lower connector is the output port (ECAT OUT)
where further EtherCAT devices can be connected. If the output port is not used it can
remain unconnected.

> Open the Flexi Soft Designer and load the hardware configuration including the gateway
or create a new Flexi Soft system with an FXO-GETC in the Flexi Soft Designer.

Configure the gateway in the Flexi Soft system

> Click on the Gateways button above the main window and select the FXO-GETC or
double click the FXO-GETC in the hardware configuration view to open the gateway con-
figuration dialog. The configuration dialog is divided into three areas: CPU to EtherCAT,
EtherCAT to CPU and Gateway configuration that can be accessed through the icons
on the left.

> In the CPU to EtherCAT area, select the data that shall be transferred from the Flexi
Soft system to the EtherCAT network. Up to 50 bytes can be used which are divided in
five input data sets with 10 bytes each.

> In the EtherCAT to CPU area, select the data that shall be transferred from the
EtherCAT network to the Flexi Soft system. Up to 50 bytes can be used which are
divided in five output data sets with 10 bytes each.

> In the Gateway configuration area, you can change the device name of the gateway in
the Flexi Soft system. The default name of the gateway is “GETC”.
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Fig. 48: Gateway configura-
tion dialog for the FXO-GETC il Flexi Soft Designer 1.3.0 RC107 - [New project] =10 x|
Project  Dewice  Extras
i - & B | P comsettings D comert | pisconcat Transfer W Upload | B
3 Hardware configuration ¥ Logic editor izj Report g Diagnostics SICK CPU1 main unit
=
= Input g2t 0 [o = | |Byle = @
B Input set 1 B [io = [ee = =
o Input set 2 [za [io =] [ewe 2
£ Input set 3 [ [io = [ene =
EE T @ Input set 4 [ [io =] [ene =l
- Jeor
Bl i fEmmETE A
[sETC P
Batewiay ] T~
configuration e glatlon alias:
b IP address: —
sicK n00o
¥ Subriet mask: -
7 i er o
s an Defaul gatamay:
ot 0000
MAL address
0000 00,00 D000
waon
Oulput set 0 [o fio =] [ewe =] @
Output sst 1 [io fio = [ewe | ey
Dutput set 2 I fio =] [eue e
Dutput set 3 (L [io = [ewe =] =
Dulput set 4 [em fio = [ewe =] =
[ Machine Operator [15§ offine (/) Designer configuration is not verifisd

Note Inthe middle of the screen, the station alias (second station address) of the gateway and
the EoE parameters are displayed. This data is only informative; it is set in the EtherCAT
network configuration tool (e.g. TwinCAT).

5.5.3 EtherCAT configuration of the gateway

Note This document does not cover the creation of the EtherCAT network or the rest of the auto-
mation system project in the network configuration tool. It is assumed the EtherCAT project
has already been set up in the configuration program, e.g. TwinCAT. Examples refer to
configurations performed with TwinCAT v2.11.0.

The following steps need to be taken in order to configure the communication between
PLC and gateway.
Step 1: Install the EtherCAT Slave Information (ESI) file

The ESI file FXO-GETC.xml contains the information that is needed for the integration of the
FXO-GETC in the EtherCAT network. Before the FXO-GETC can be used as device in the
EtherCAT network configuration tool (e.g. TwinCAT) for the first time, the ESI file of the
gateway must be installed into the hardware catalogue of the tool.

» You will find the ESI file in the Flexi Soft Designer program folder (default folder is
“C:\programs\SICK\FlexiSoft\DeviceDescriptions\FXO-GETC_ESI").

» You can also download the ESI file from www.sick.com, on the FXO-GETC product page.

» Follow the instructions in the online help or in the user manual of the EtherCAT network
configuration tool for installing ESI files.

Example — How to install the ESI file using TwinCAT:

» Copy the ESI file FXO-GETC.xml in the TwinCAT folder under “TwinCAT\lo\EtherCAT\".

» Restart TwinCAT in order to rebuild its ESI cache.
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Step 2: Insert the gateway into the EtherCAT network

In order to have the Flexi Soft system data available in the PLC process image, the gate-
way must be added to the hardware configuration first. The procedure associated with this
depends on the hardware configuration program of the PLC being used. On this topic,
please also read the documentation for the corresponding program.

Example — How to insert the FX0-GETC using TwinCAT:

» In order to integrate the gateway manually into the EtherCAT network, use the Append
box command and select the Flexi Soft EtherCAT gateway.

Fig. 49: Example for inserting

the FXO-GETC into an
EtherCAT network Sescts [Fotor Nme T Mude [
Type: = sk SICK AG Cancel
2535 Flewi Soft
238 Flewi Soft EtherCAT Gateway Pot

(2

0

& B [Ethemet]

oo

™ Extended Information ™ Show Hidden Devices ™ Show Sub Groups

> Alternatively you can perform a network scan using the Scan boxes command.

Step 3: Select and configure the process data objects (PDOs)

After adding the device to the automation network you must configure which of the pro-
cess data objects (PDOs) you want to use.

The FXO-GETC provides five input PDOs for the transfer of input data to a connected PLC
that can be used alternatively. l.e. only one of these five input PDOs can be active at any
time. There is one input PDO for 10 byte input data (1 data set used in the Flexi Soft
Designer), one for 20 byte data (2 data sets used) etc. up to the maximum of 50 byte.
Similarly you must select one out of five different available output PDOs from 10 to 50
bytes into which the PLC output data can be written.

Notes ¢ The structure of the PDOs is predefined and can not be edited.

e The input data PDOs contain an additional first byte for the diagnostics flag (Diag). This
byte is set to True (“1”) if a new diagnosis message (CoE object 10F3h) is available and
to False (“0”) if all diagnosis messages are acknowledged.
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Tab. 74: Process data
objects of the FXO-GETC

Notes

Fig. 50: PDO configuration in
the EtherCAT network confi-
guration tool

Ethernet gateways

Operating Instructions
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Input PDOs

Index Size Content

1A00h 11 bytes Diag byte + input data set 1
1A01h 21 bytes Diag byte + input data sets 1-2
1A02h 31 bytes Diag byte + input data sets 1-3
1A03h 41 bytes Diag byte + input data sets 1-4
1A04h 51 bytes Diag byte + input data sets 1-5
Output PDOs

Index Size Content

1600h 10 bytes Output data set 1

1601h 20 bytes Output data sets 1-2

1602h 30 bytes Output data sets 1-3

1603h 40 bytes Output data sets 1-4

1604h 50 bytes Output data sets 1-5

> Select one of the five available PDOs for each data transfer direction (input and output)

with the appropriate size for the used process data in the EtherCAT network configura-
tion tool.

¢ Only one input PDO and one output PDO can be active at any time.

o If the selected PDO is greater than the process data configured, unused data will be
filled with zeroes.

o If the selected PDO is smaller than the process data configured, excess data will be
truncated.
Example — How to select the PDOs using TwinCAT:

» Under the Process Data file card, select the desired PDO type (Inputs or Outputs) in the
Sync Manager selection list.

» Then select the desired PDO in the PDO Assignment selection list. In order to change
the PDO you need to deselect the active one first.

» In the Download area, select PDO Assignment but leave PDO Configuration unchecked
since the PDO configuration is predefined and can not be changed.

-, Flexi Soft GETC.tsm - TwinCAT System Manager I —oi x|

File Edt Actions View Options Help

RE I IR TS 3 - R e NG

B 5vsTEM - Configuration

0x1601 200 Out
041602 300 Out
041603 400 Out
041604 60.0 Out

; o
/ PDO Assignment (01 C12} PDO Content (01400}

_ General | EtherTlT  Process Data rtup | CoE - Online | Diag History | Orline
& PLC - Configuration
= E £ ; fé°;23$;‘“” Sync Manager FOO List
-5 Device 1 (EtherCAT) SM_[Size | Typs | Flags Index | Size | Wame [ Flags [sm_ s ]
< Device 1-Image 0 128 MbsOut 0A00 110 In 3 0
2 Device L Image-Info 1128 Mbdn 40T 210 In i
20 Oupus 0402 30 In i
mg""t”tst 31 Inpus 0403 410 In 0
2§l Outputs 0404 B0 In 0
0600 100 Out 2 i
i
i
i
i

[=0x1600 Index | Siz= | Offs | Mame [ Tupe [ Default (he
1041601 (eciuded by 01E00) 0d0F304 1.0 00 Diag USINT
101602 (exchuded by 0:1600) 0200001 100 10 In Datasetl ARRAY [0
07041603 {=wciuded by 01500 11
\ 041604 (excluded by O
4] | o
Dounioad [Fredefined FDO Assignment rone) |
< o PO s Load PO o from devics |
I~ PDO Car
Sync Unit Assignment |
Ready
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Tab. 75: Default content of
input data set 1-5 of the
FXO-GETC

Note
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5.5.4

Input data — Flexi Soft to EtherCAT

Chapter 5

The FXO-GETC can transfer up to 50 bytes input data to a connected PLC over EtherCAT.

The input data are divided into five data sets.

e Each input data set contains 10 bytes.

¢ The contents of the data sets are freely selectable, but are preconfigured in the Flexi
Soft Designer configuration software (see Tab. 75).

¢ |f an input data set contains any data, the complete 10 byte set is sent over EtherCAT.

Data set 1 Data set 2 Data set 3 Data set 4 Data set 5

Input data Input data Input data Input data Input data
Breo | Fpunes | i | Ouniin | Saemet | otessaned
Bpo1 | Tpules | Tt | Ciits | oo | otessiges
Byte 2 Inrgzgn?elugs Ou;%tgtuﬁllies Oumtggt l\;aliule S Not assigned Not assigned
Byte 3 Input values Output values Output values Not assigned Not assigned

module 4 module 2 module 12

Byte 4 Inrzzz\;?elug S Our;%ﬁu\?zlges Logic result 0 Not assigned Not assigned
Byte 5 Inrgzgn?elugs Ou;%tgtuﬁlzes Logic result 1 Not assigned Not assigned
Byte 6 Inrgzgn?elufs Ou;%tgtuﬁlges Logic result 2 Not assigned Not assigned
Byte 7 Inrzzz\feluse S Our;%ﬁu\?zlges Logic result 3 Not assigned Not assigned
Byte 8 Mmodued | medue? | ovtputvaluce0 | Notessigned | Notassigned
Byte 9 moduie 10 | moduied | ovtputvaluce s | Notessigned | Notassigned
Length 10 bytes 10 bytes 10 bytes 10 bytes 10 bytes

For detailed information about the content of the process image please see section 3.3
“Data transmitted into the network (input data sets)” on page 14.

For further information on how to configure the process image, see chapter 7 “Layout and
content of the process image” on page 173 and the Flexi Soft Designer operating instruc-

tions (SICK part no. 8012998).

The process data can also be read using the CoE objects 2000h and 2001h (see section
5.5.9 “CoE (CAN application layer over EtherCAT)” on page 111). The simple SDO access is
recommended for diagnostic purposes. In normal operation the faster PDO communication

should be used.

5.5.5

Output data — EtherCAT to Flexi Soft

The FXO-GETC can receive up to 50 bytes input data from a connected PLC over EtherCAT.
Similar to the input data, the output data are divided into five data sets.

e Each output data set contains 10 bytes.

¢ The contents of the output data sets can be configured in the Flexi Soft Designer confi-
guration software. See section 7.3.6 “Output data configuration (Network to Flexi Soft)”

on page 180.
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5.5.6 Tag name export

The Flexi Soft Designer allows you to export the names of the bits used in the input and
output data sets. Before exporting you can also edit the start addresses for the used data
sets in the PLC. The exported tag names and start addresses can then be imported as
variables to the application program in the EtherCAT network configuration tool (e.g.
TwinCAT PLC). This speeds up the generation of the PLC program and makes it easier to
identify each bit in the EtherCAT PDOs.

How to export the tag names:

» The input and output data sets must be exported separately. Depending on whether you
want to export the tag names of the input or output data sets, open the CPU to
EtherCAT or the EtherCAT to CPU configuration page.

» Click on the Export button in the toolbar. A dialog window opens.

> Select the destination folder, enter a name for the export file, select the required file
type (e.g. *.csv or *.exp for TwinCAT) from the selection list at the bottom of the dialog
window and click on Save to export the file.

e For each used data set the export creates a 10 byte structure with the byte or module
names and a bit variable for each used bit.

e The name of the bit variable consists of the application name, the name of the byte and
the name of the bit.

e Itis recommended to assign a tag name to each module in the Flexi Soft configuration
and to use unique tag names for all modules, bytes and bits. Special characters in the

“ n

names are deleted and spaces are replaced with the character “_".

e The start address for each data set in the TwinCAT PLC process image can be changed
in the gateway configuration menu (see below).
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How to change the start address for the data sets:

» Open the Flexi Soft Designer and load the hardware configuration including the
EtherCAT gateway. Ensure your project is offline.

» Click on the Gateways button above the main window and select the FXO-GETC or
double click the FXO-GETC in the hardware configuration view to open the gateway
configuration dialog.

> Click on Gateway configuration on the left hand menu. The following dialog appears:

Fig. 51: EtherCAT gateway
configuration dialog il Flexi Soft Designer 1.3.0 RCL07 - [New project] g [=[ 5]

Project  Device  Extras

3 - s B | & comsetings Pcomees 118 viconnect | Fy ransier I poas |55~

B} Hardware configuration - Logic editor 2 Report ) Diagnostics SICK CPU1 main unit
=

H Input set 0 [o |

= e B Ly
ElEhZeEKT Input set 1 |m |1[| = IByte j [
= nput et 2 [ [0 = [owe = &
= Input set 3 |30 |1[| =] IByte j [
Eth?:'gﬁT to Input set 4 |4|] |1D =1 IByte j [
Devie e @7
GETC H
Gateway | -
configuration i Station alias:
- — a
i IP address: -
SICK 0.00.0
¥ Subnet mask: g—
7| oo er o
oo Disfault gateway
Lol 0.00.0
MAL address:
00:00:00:00:00: 00
Aot

Clutput sst 0 Jo = IBytE ERE,
Clutput set 1 [0 = IBytE =] @
Dutput set 2 [z [io = [ewe =]
Output set 3 IEL [io = [ewe =] =
Dutput set 4 J4 [io— = [ewe =] @

[ achine operatar [§55 offine |/ Designer configuration s nat verifisd

» Click on the button to the right of the data set for which you want to change the start
address. The following dialog appears:

Fig. 52: Edit the data block

start address x|
B |D 3: .. IB9

(1]:9 I Cancel |

> Type in the desired new start address or use the arrows to change the address. The
address will be checked automatically for plausibility, i.e. it is not possible to configure
data sets with overlapping address ranges.

> Click OK to accept the new start address.
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Fig. 53: EoE activation for the

FXO-GETC in TwinCAT

110

Note
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5.5.7 Ethernet over EtherCAT (EoE)

The EoE functionality of the gateway needs to be activated via the EtherCAT network

configuration tool (e.g. TwinCAT) before it can be used. The gateway itself has no real MAC

address. Therefore it is necessary to assign a virtual MAC address and the IP settings to

the device.

» Follow the instructions in the online help or in the user manual of your EtherCAT
network configuration tool for activating EoE.

Advanced Settings i x|
CE—
(= Mailbox
- CoE ¥ Vitual Ethemet Pot —————————
- Yirtual MAC Id [ozotos 1003 ed
[+ Distributed Clack. .
[-ESC Access 7~ Switch Port
* IP Part
 DHCP
& |P Address |159 254, 1 .F0
Subnet b ask: IZEE 256.255. 0
Default Gateway: I]Eg 2541 .10
DMS Server: I i i
DNS Name: I
I~ Time Stamp Requested
Abbrechen |

If the EOE configuration is loaded to the gateway it can be accessed over Ethernet by the
Flexi Soft Designer.

The EoE protocol only works if the gateway is in the Pre-Operational state or higher,
because it relies on the EtherCAT mailboxes of the Gateway, which are not available in the
Init state.

5.5.8 TCP/IP configuration interface

In order to use the TCP/IP communication interface, the FXO-GETC must be part of a

working EtherCAT network. EoE functionality must be enabled for the Flexi Soft system and

an IP address and a subnet mask must be assigned to it in the EtherCAT configuration

tool.

» Follow the instructions in the online help or in the user manual of your EtherCAT
network configuration tool for assigning an IP address and a subnet mask.

If the EtherCAT master and the Flexi Soft Designer are running on different PCs, then
TCP/IP routing must be enabled in the Flexi Soft Designer.

» In the Com settings window, create a new TCP/IP profile or modify an existing TCP/IP
profile for the FXO-GETC, activate the checkbox for Enable TCP/IP routing and enter a
suitable Subnet address and Gateway address.
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Fig. 54: Enabling TCP/IP
routing for the FXO-GETC in Madify profile =
the Flexi Soft Designer

Entry name

JGETC

His |3E0m EtherLink 10/100 PCI T3 WIC [3C305B-Tx) - TwinCAT RT-Ethemet Intermtj

MAC address 00:10:54:35:82:35

IP address 163.254.1.10
IF address

169.254.1.0

163 . 254 . 1 . a0 0

| |
¥ Enable TCPAP iouting @ lg_—.%i_“-
Subnet address ’j‘ ‘T‘T/
[z55 . 285 . 255 . © | 1]

Gateway address
0. 4 21065

i Search for devices
) Sean

|| MaC address | IP address | Device name

ok I Cancel |

Note The Default Gateway in the EoE settings of the EtherCAT gateway in your EtherCAT
network configuration tool must be set correctly in order to establish a communication.

5.5.9 CoE (CAN application layer over EtherCAT)
The FXO-GETC supports various CoE objects. They can be viewed in the EtherCAT network
configuration tool or used in an application through SDO read commands.

In addition to the standard EtherCAT objects the FXO-GETC has a number of vendor
specific objects.

Fig. 55: CoE object catalogue

of the FXO-GETC in TwinCAT [ o o Hhert AT TwnC AT sysempinoger =il
File Edit Actions Wiew Options Help
[DEeHSR[/BEA6ad | (Eaydd abifeo2qdewse 8D ?
SYSTEM - Configuration
g PLC - Configuration General| EtherCaT | Procsss Dats | Startup  CoE - Oriine | Diag History | Diine |
= 10 - Configuration .
=58 1/0 Devices Update List ™ &utoUpdate ¥ Single Update [~ Show Offfine Data
E"“_G;fatlﬁﬂherc*ﬂ) i Advanced... [en Dbjects
= Gerdt 1-Prozessabbi
%a Gerdt 1-Prozessabbild-Info Addta Stattup,. Online D ata Module 0D (AcE Port): |0
[+ §T Eingange
§l susginge
- InfoDats
Box 1 (Flexi Soft EtherCAT Gateway) 1008 Manufacturer Device Name SICK AG
& In 1009 Manufacturer Hardwars Version RO W10
: 1004 Manufacturer Software Version RO ¥1.10
Out
:l vatore © 10180 Identiy RO 44
B§ Ifodat + 10F30 Diagrosis History RO > 105¢
P nro-ata 1100 EtherCAT Address RO 0X03E9 (1001)
& Mappings 1110 Wittual MAC Address R 00:00:00:00:00:00
1111 Wittual IP Address | nfo R 000.000.000.000
+ 10000 Number of used Sync Manager char.. RO >4<
+ 10120 Sync Man 2 Assignment R >1<
+ 10130 Sync Man 3 Assignment R >1<
+ 2000:0 Input Process Data R >58¢
+ 2001:0 Output Process Data R >58¢
+ 20020 CRCs R >3
+ 20030 Status and Diagrosis R >15¢
+ 2004:0 Reserved R »2<
| i B
[ ame [ Toriine [ Tepe [Size [ =addr.. [ nfout [ User 10 [ Linked=]
Ready Local (169.254.1.10.1.1) 4

Note The CoE objects can only be read, i.e. it is not possible to change the input or output
process data or other CoE objects via SDO commands.
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Tab. 76: FXO-GETC Input
Process Data CoE object
2000h

Tab. 77: FXO-GETC Output
Process Data CoE object
2001h

Tab. 78: FXO-GETC CRC CoE
object 2002h

Tab. 79: FXO-GETC Status
and Diagnosis CoE object
2003h
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This object contains the input process data from the Flexi Soft system to an EtherCAT PLC
and makes them available for acyclic usage. It corresponds to the EtherCAT input PDO

data of the FXO-GETC.

Index Subindex Name Size
01 Datasetl 10 bytes
02 Dataset2 10 bytes

2000h 03 Dataset3 10 bytes
04 Dataset4 10 bytes
05 Dataset5 10 bytes

Output process data (2001h)

This object contains the output process data from an EtherCAT PLC to the Flexi Soft sys-
tem and makes them available for acyclic usage. It corresponds to the EtherCAT output

PDO data of the FXO-GETC.

Index Subindex Name Size
01 Dataset1 10 bytes
02 Dataset2 10 bytes
2001h 03 Dataset3 10 bytes
04 Dataset4 10 bytes
05 Dataset5 10 bytes
CRCs (2002h)

This object contains the CRCs described in section 3.3.5 “Configuration checksums

(CRCs)” on page 19.

(reserved for future use)

Index Subindex Name Size
01 Overall CRC 4 bytes

2002h 02 System CRC 4 bytes
03 EFI ACR CRC 4 bytes

Status and diagnosis (2003h)

This object contains the module status bits of the Flexi Soft system. Each Flexi Soft module
has 32 status bits, each representing a possible error message of the module. The mea-
ning of each bit depends on the type of module. For details see section 3.3.6 “Error and
status information of the modules” on page 19.

The gateway uses these module status bits internally in order to generate the error
messages displayed in object 10F3h.

Index Subindex Name Size
01 FX3-CPUx 4 bytes
02 Module 1 4 bytes

2003h 03...0D Module 2 ... Module 12 4 bytes
OE Gateway 1 4 bytes
OF Gateway 2 4 bytes

Reserved (2004h)

This object is reserved for future use.
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Tab. 80: Structure of the
Diagnosis history object
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Diagnosis history (10F3h)

The Diagnosis history lists the entries in object 2003h chronologically. If the Diagnosis
history contains new entries that have not yet been confirmed, the Diag byte in the input
process image (i.e. the first byte of the EtherCAT input PDO and of the CoE object 2000h)
is set to True.

Subindex 1 of the Diagneosis history contains the maximum number of possible diagnosis
history entries. Subindex 2 (Newest) refers to the newest diagnosis message. Subindex 3
(Acknowledged) refers to the last message that has been confirmed or — if no messages
have been confirmed so far — to the last entry. Subindex 4 is True if Reading is required
(i.e. if Newest and Acknowledged are different).

Subindex [hex] | Content Format Comments

01h Max. entry number UNSIGNEDS8

02h Newest UNSIGNEDS8 = Subindex of the newest
history entry (e.g. 2Ah)

03h Acknowledged UNSIGNEDS8 = Subindex of the last
acknowledged history entry

04h Reading required BOOLEAN = True, if Newest is not the
same as Acknowledged

05h Flags UNSIGNED16 | Flags to control the sending
and storing of diagnosis
messages — the Flexi Soft
EtherCAT gateway does not
support any of the optional
options.

06h-69h Diagnosis history entries | OCTET STRING | See below.

The Diagnosis history object is structured as a ring buffer. If subindex 69h has been
written, the next entry will start over with subindex 06h.

If the number of unconfirmed diagnosis messages reaches 100, older messages will not
be overwritten. Instead the newest diagnosis message is replaced by a buffer overflow
error message (FFFFh).

Detailed information about the structure and usage of this object can be found in the
“EtherCAT Protocol Enhancements” document by the EtherCAT Technology Group
(ETG.1020) which can be obtained via the internet on www.ethercat.org.

Each diagnosis message consists of a diagnosis code and an ASCII string containing the
message parameter set.

The diagnosis code consists of the module number and the diagnosis bit of the respective
module.

The ASCII string is “module xx +” or “module xx -”, where xx stands for the position in the
Flexi Soft system of the module that has generated the diagnosis message. Coming diag-
nosis messages are marked with a “+”, going diagnosis messages are marked with a “-”.

If a problem has been diagnosed and resolved subsequently, the object 120F3h will contain
two diagnosis messages that differ only by the trailing “+” or “-”.

The FXO-GETC does not support a time stamp for the Diagnosis history object. If a time
stamp is required, the reading device (e.g. the PLC) can be programmed to add the time
stamp when a diagnosis message is read.
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5.5.10 Diagnostics and troubleshooting
The FXO-GETC provides the following module status bits in the Flexi Soft system for diag-
nostic purposes. The module number of the FXO-GETC is 16.
Tab. 81: Module status bits Bit Error message Possible causes
of the FXO-GETC
0 Module not in operation No process data connection with the PLC
1 Module has internal error Hardware error. Replace module
2 Module has external error No process data connection with the PLC
3 Reserved n/a
Configuration invalid or The configuration of the Flexi Soft system is
a incompatible invalid, e.g. a hardware component has
been added or removed or has been
replaced by an incompatible device
Module input status invalid No process data connection with the PLC
5 Configuration required or in progress
EtherCAT status is Pre-operational or less
g Module output status invalid No process data connection with the PLC
EtherCAT status is Safe-operational or less
7 ...31 | Reserved n/a
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Tab. 82: Troubleshooting for
the FXO-GETC

Symbol description:

QO: LED is off

@ Green: LED lights up green
@- Red: LED flashes red
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For information how to perform diagnostics on the Flexi Soft system please refer to the
operating instructions for the Flexi Soft Designer software (SICK part no. 8012998).

Error

Possible cause

Possible remedy

The Flexi Soft Designer tool
does not connect to the Flexi
Soft gateway module

FXO-GETC has no power supply.

Establish the power supply.

Check the communication settings in
the Flexi Soft Designer.

FXO-GETC does not supply any
data.

MS @- Red (1 Hz)

ERR @ Red (2.5 Hz)

RUN O Off

Configuration required.

Configuration download is not
completed.

Configure the FXO-GETC and download
the configuration to the device.

Wait until the configuration download
has been completed.

FXO-GETC does not supply any
data.

MS @ Red/green

ERR O Off

RUN @ Green (2.5 Hz)

No input PDO is activated.

Activate an input PDO.

FXO-GETC does not supply any
data.

MS @: Green (1 Hz)

ERR O Off

RUN @ Green

Flexi Soft system is in the Stop
state.

CPU/application is stopped. Start CPU
(change into Run state).

FXO-GETC does not supply any
data.

MS @ Green

ERR O Off

RUN @ Green

EtherCAT PLC is in Stop state.

Set EtherCAT PLC into Run state.

FXO-GETC is in Critical fault
mode.

MS 3@ Red (2 Hz)
ERR @ Red
RUN O Off

FXO-GETC internal device error.

CPU firmware version does not
support Flexi Soft gateways.

Switch off the power supply of the Flexi
Soft system and switch it on again.
Check the diagnostics messages with
Flexi Soft Designer.

Use a FX3-CPUx with the required
firmware version (see section 2.2
“Correct use” on page 10).

If the error remains, replace the
gateway.

FXO-GETC/Flexi Soft System is
in Critical fault mode

MS @ Red

ERR @ Red

RUN O Off

FXO-GETC is not plugged properly
into the other Flexi Soft module.
Module connecting plug is soiled or
damaged.

Other Flexi Soft module has
internal critical error.

Plug the FXO-GETC in correctly.
Clean the connecting socket/plug.
Repower the system.

Check the other Flexi Soft modules.

Check the diagnostics messages with
Flexi Soft Designer.
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Fig. 56: Controls and status
indicators FXO-GPRO

Tab. 83: Meaning of the
status LEDs of the FXO-GPRO

Symbol description:

O: LED is off

@ Green: LED lights up green
@:- Red: LED flashes red

6.1 PROFIBUS DP gateway
The following Flexi Soft gateway can be used for PROFIBUS DP: FXO-GPRO.

6.1.1 Interfaces and operation

Controls and status indicators

BF LED (red) .
\\. 854 x10
7L s~ Address switch 1
(Ms Wl <ge
MS LED (red/green) — | s
% s
= o]
1ye81:
v PROFIBUS connection
3] i
0
(:j
Y 5
PWR LED (red/green) 2uzl :&e_e;f Address switch 2
“0® xq
LED Meaning
BF @) Connection to DP master established
® Red No bus connection: Fieldbus cable break, address fault

or master is not (or no longer) writing to the bus

MS O Power-up, waiting for bus off
® Green Executing
@- Green Idle
®:- Red/green Executing, but there is an error at the gateway
@: Red 1 Hz: Configuration required or in progress

2 Hz: Critical fault on gateway

@ Red Critical fault on another module
PWR |O No power supply
@ Green Power supply switched on, no error
@ Red Critical fault
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Tab. 84: Address switch
FXO-GPRO

Fig. 57: Setting the
PROFIBUS address for the
FXO-GPRO

Notes
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Switch Function
Address switch 1
x 10
10 position rotary switch for setting the module address (tens)
Address switch 2
x1

10 position rotary switch for setting the module address (ones)

How to set the PROFIBUS DP address via hardware address switches:
> Set the PROFIBUS DP address using the hardware address switches on the device front.

Then switch the Flexi Soft system off and back on again.

How to set the PROFIBUS DP address via software using the Flexi Soft Designer:

» Set the two hardware address switches on the device front to “00”.

> Open the Flexi Soft Designer and load the hardware configuration including the

PROFIBUS DP gateway. Ensure your project is offline.

» Click on the Gateways button above the main window and select the FXO-GPRO or

double click the FXO-GPRO in the hardware configuration view to open the gateway
configuration dialog.

> Click on Gateway configuration on the left hand menu. The following dialog appears:

i Flexi Soft Designer 1.5.0 - [New project]<unsaved= ] % =lolx|

Project  Device  Extras
T a( B ﬁ Com settings J‘Ii’cnnnect : B Disconnect Trarafer Uplead | EE -

B0 Hardware corfiguration €3 Lagic edtor J‘zﬂspno gateway [13] + 3 Repart o) Diagnostics ﬁnam recorder  STCK Flexi Soft main module FX3-CPU2

~
ﬁ Input data block O i [z = [eve =
iy Input data block 1 [z [iz—= [eve | Ly
PROFIELS-
LF Iput data block 2 = [z = e | fia
=] Input data black 3 &7 [z = [ = =
Iput data block 4 [ [a = e = fi
PROFIEUS-
DPtaCPU
= PROFIELS addiess N c e confarsion of the Al
ompare the configuration of the Alarm
: 3 3 < - = bitmask in the devices.

Gateway The PROFIBLIS addhess
configuration selected in the Flexi Soft
Designer is effective only, if
the addiess switch on the
devica iz 0"

Dutput data block 0 [f [z = e =i
Output data block 1 B [ = e =
Output data black 2 & [z = [eve =]
Dutput deta block 3 =7 [l =] [eve | e
Output data block # = [ = e =

[ Machine Operator 1§ Offine [/l Designer configuration is not verified

> Select the PROFIBUS address in the PROFIBUS address field.

> Click Connect to go online and transfer the configuration to the Flexi Soft system.

The address that can be set via the hardware address switch ranges from 1 ... 99.
The address that can be set via the Flexi Soft Designer software ranges from 3 ... 125.
The PROFIBUS master cannot overwrite the address.

A modified address setting only becomes effective after switching off and switching on
the Flexi Soft system.

In online mode, you can read the address set on the PROFIBUS DP gateway by clicking
on the Read button above the PROFIBUS address field.
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Fig. 58: D-Sub socket and
plug pin assignments
FX0-GPRO

Fig. 59: Bus cable FXO-GPRO

Tab. 85: Explanation bus
cable FXO-GPRO

Fieldbus gateways

Plug assignment

Operating Instructions

Flexi Soft Gateways

The connection to the PROFIBUS DP fieldbus is made using a 9 pin D-Sub socket.

Pin | Description
Nt ~__ - Pin 9 2 |NC
- 3 | RxD/TxD-P

Pin 2 .

— — Pin 8 4 CNTR-P
Pin3 —— . — pin7 5 |GND-EXT
pin4 — I 6 +5V-EXT

Pin 6

- 7 [NC

Pin 5 \ SHLD 8 RxD/TxD-N
9 | CNTR-N (GND-EXT)
— SHLD | Shield
Bus cable

The bus topology for PROFIBUS DP is a linear structure comprising a screened, twisted
2 core cable with active bus termination at both ends. The possible bus lengths are 100 m

at 12 Mbit/s up to 1,200 m at 94 kbit/s.

oA " l7 ‘] oA
0B eB
A
) B@
— . —
S
Position Description
1 PROFIBUS user grey
2 Shielded bus cable
3 PROFIBUS termination yellow (with integrated terminating resistors)

Cable parameters

The properties of the bus cable are specified in EN 50170 as cable type A.

Tab. 86: Cable parameters Property Value
FXO-GPRO
Characteristic impedance 135-165 Q (at a frequency of 3-20 MHz)
Capacitance per unit length <30 pF/m
Loop resistance <110 Q/km
Core diameter > 0.64 mm
Core cross-section > 0.34 mm?
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With these cable parameters, the following maximum physical sizes are possible for a bus

segment:

Tab. 87: Maximum cable Baud rate [kbit/s] Max. cable length [m]
lengths FXO-GPRO

9.6 1200

19.2 1200

93.75 1200

187.5 1000

500 400

1500 200

12000 100

Data transmission rate
The data transmission rate is set automatically.

The maximum baud rate is 12 Mbit/s.

Configuration comparison of the Alarm bitmask

This check box in the dialog box for the gateway configuration is provided for compatibi-
lity reasons and, as a rule, should not be changed. On loading configurations that have
been prepared using a version of Flexi Soft Designer < 1.3.1 the check box is cleared. In
the case of configurations that have been prepared using Flexi Soft Designer 1.3.1 or
higher, the check box is selected.

With the check box selected the Alarm bitmasks in the device are updated by Flexi Soft
Designer. This function is available for FXO-GPRO with firmware versions from V1.30.0. In
this way it is possible to modify the scope of the alarms generated on the fieldbus side to
new software versions on other modules.

If you change the status of this check box for a configuration already verified, then you
must verify this configuration again.

6.1.2 Planning

GSD file

Normally the FXO-GPRO is used on a DP master that looks up the device characteristics in
the GSD file.

You will find the GSD file and device icon for PLC interfacing with PROFIBUS support ...

¢ on the FXO-GPRO product page on the Internet at www.sick.com.

¢ in the Flexi Soft Designer program folder on your hard disk (default installation folder is
“C:\programs\SICK\FlexiSoft\DeviceDescriptions\...”).

Note There are two different GSD files available which should be used depending on the
FXO-GPRO gateway’s firmware version:

Tab. 88: GSD file versions for FXO0-GPRO firmware version GSD file Functionality
the FXO-GPRO
V1.00-V1.29 SICKOC18.gsd DP-VO Slave
>V1.30 SIC_0C18.gsd DP-V1 Slave

FXO-GPRO gateways with firmware version = V1.30 will work with the GSD file
SICKOC18.gsd as well, but will only support DP-VO slave functionality.

FXO-GPRO gateways with firmware versions V1.00 to V1.29 will not work with the GSD file
SIC_0C18.gsd.
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Note

Fig. 60: PROFIBUS DP
configuration example in
Siemens SIMATIC Manager

Notes
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In DP-V1 slave mode only reading of I&MO data is supported. This can be triggered by a

Class 1 or Class 2 master.

Operational data transmitted by the FX0-GPRO PROFIBUS DP

The FXO-GPRO GSD file provides input/output data blocks (virtual I/0 device modules)

containing the operational data. These 5 blocks must be projected in
natural order (1, 2, 3, 4, 5). No other sequence is possible.

a DP configurator in

@;‘HW’ Config - [SIMATIC 300(1) (Configuration) -- Profibus]
Ol Station Edit Inset PLC Yiew Options Wwindow Help =] |
D22 § g ee| da DD B
= ol
Eind. I nﬂ i
Bufle.  [stoncae =
-
2 CPU 315-2 PN/DP =] w PROFIBUS DF =
X1 AP -3 Additional Field Devices
X2 A0 —‘ FROFIBUS(1]: DP-Mastersystem [1] B0 Switching Devices
s2er|[f Pory Y B 1
3 =0 Gateway
4 B A
5 =0 Sick
5 = Flesi Soft
7 = - FX0GPRO
= ﬁ [@ Universal module
[@ Inputé Dutput Data Block. 1
[@ Input/ Dutput Data Block 2
(4 Input/ Dutput DataBlack 3 ||
|4 Inputs Qutput Data Black 4
_';I [ inputs Ouitpu Data Block 5
el 1 ’ g DP/DP Coupler
F-gg DP/RS232C Link
|| 4 FEPRO B DP/DP Coupler, Release 2
-2 Compatible PROFIBUS DF Slaves
Slat DFID -.. | Order Number / Designatian | Address | O Address | Comment | -9 CiR-Objsct
1 193 Input/ Dutput Data Block 1 0.11 0..11 F-{_] Closed-Loop Contraller
2 193 Input/ Output Data Block 2 12.23 1223 -2 Configured Stations
3 143 Input/ Dutput Data Block 3 2435 24,35 {0 DP V0 slaves
4 193 Input/ Output Data Black 4 36..47 36..47 B-0 DPAASH
L} 193 'mput/ Output Data Black & 48.43 48..49 E-{Z DP/PA Link
m-{Z ENCODER
-] ET 2008
BT 2000 =
Field devices defined via device database files as DP slaves E
Press F1 to get Help. Chg 7

e Depending on the type of PLC used, further modules may be displayed (e.g.“universal

module”). These modules are not needed and should be ignored.

e The data blocks 1-4 contain 12 bytes each, data block 5 contains 2 bytes.

¢ The contents of the data blocks are freely selectable, but are preconfigured in the Flexi

Soft Designer configuration software:
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Tab. 89: Default content of
input data block 1-5 of the
FXO-GPRO
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Data block 1 | Data block2 | Data block 3 | Datablock4 | Data block 5
Input data Input data Input data Input data Input data

Byte O Inmpl;zn?elufs Ou;%t:jtu\izllies Logic result O Not assigned Not assigned

Byte 1 Inrgl;td\lljzlaeluzes Oura%lgtuﬁlges Logic result 1 Not assigned Not assigned

Byte 2 Inggtdn?elugs Oura%lgtuﬁlges Logic result 2 Not assigned

Byte 3 Inmpl;zn?elufs Our;%ﬁu\?zlzes Logic result 3 Not assigned

Bea | Ipiles | Ovutiies | Seovey et | otasigns

Bes | Ipivles | Oviutiies | Seovor 5% | otasigns

Bes | Ipies | Oupi s | Ceond e | otssiges _

Byte 7 Input values Output values Gateway direct Not assigned Not available

module 8 module 8 output values 3

Byte 8 Inrg‘;tdn?elugs Oura%lgtuﬁlges Not assigned Not assigned

Byte 9 Irr:quélrlzhfés Oumtggtlve alfg S Not assigned Not assigned

Byte 10 Ipnpyél}’lzl liels Oumtgga Ive alluie s Not assigned Not assigned

Byte 11 Ipnpyél}’lzl lie; Oumtgga Ive aI1L12e S Not assigned Not assigned

Length 12 bytes 12 bytes 12 bytes 12 bytes 2 bytes

For detailed information about the content of the process image please see section 3.3
“Data transmitted into the network (input data sets)” on page 14.

How to set the start address for the data blocks:

» Open the Flexi Soft Designer and load the hardware configuration including the
PROFIBUS DP gateway. Ensure your project is offline.

> Click on the Gateways button above the main window and select the FXO-GPRO or
doubile click the FXO-GPRO in the hardware configuration view to open the gateway
configuration dialog.

> Click on Gateway configuration on the left hand menu. The following dialog appears:
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Fig. 61: PROFIBUS DP gate-

way configuration dialog

Fig. 62: Edit the data block

start address

Note

Fieldbus gateways Operating Instructions
Flexi Soft Gateways

il Flexi Soft Designer 1.5.0 - [New project]<unsaved> _ (o) x|

Broject  Device  Exras
. ] 3 ]
A al l:ll ‘(/ﬂ"comsettmu :‘ﬁconnect J 1 Disconnect | Transfer o Upload | B -

T Hordware eorfiquration 3 Loge edior }zﬂspko ateway [13] - 2 Report € Diagnostics ﬁ patarecord  STCK Flexi Soft main module FX3-CPU2

=
ﬁ Input data block O i [iz— =] [ewe =] @

U Input data block 1 B [z = [ewe = =
PROFIBUS
DP Input data black 2 = [iz— = [pve =l =
g Inpul data block 3 [ iz = [ewe =
& Input data block 4 [a3 = =
PROFIBUS
DP to CPU
| e PROFIBUS address A
Compare the configuration of the Alaimn
o =
, 3 P = bitmas in the devices.
Gatenay The PROFIBUS addiess
confiaurstion | | seiected inthe Fleri Saft

oRREn

PROCESS FIELD BUS

Desiger is effective onl. i
the address switch on the
device is

Dutput data block 0 I [iz— = [eu= ERE
Dutput data black 1 B fiz— = [pwe ==
Dutput data block 2 = iz = [ewe E &
Dutput data block 3 [ fiz = [ewe =l =
Dutput data black 4 [43 B =] IByta BNES

| Machine Operator ({15 Offine |/A\ Designer configuration s not verified

» Click on the button to the right of the data block for which you want to change the start
address. The following dialog appears:

x|
AR Ih = a2

Ok I Cancel |

» Type in the desired new start address or use the arrows to change the address. The ad-
dress set will be checked automatically for plausibility, i.e. it is not possible to configure
data blocks with overlapping address ranges.

> Click OK to accept the new start address.
For further information on how to configure the process image, see chapter 7 “Layout and

content of the process image” on page 173 and the Flexi Soft Designer operating instruc-
tions (SICK part no. 8012998).

6.1.3 PROFIBUS configuration of the gateway — How the data are transferred

The following steps need to be taken in order to configure the communication between
PLC and gateway.

This document does not cover the creation of the PROFIBUS DP network or the rest of the
automation system project in the network configuration tool. It is assumed the PROFIBUS
project has already been set up in the configuration program, e.g. SIEMENS SIMATIC
Manager. Examples refer to configurations performed with SIEMENS SIMATIC manager.
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Fig. 63: PROFIBUS DP gate-
way in the PROFIBUS HW
Config

Note
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Step 1: Install the generic station description file (GSD file)

Before the FXO-GPRO can be used as device in the network configuration tool, e.g.
SIEMENS SIMATIC Manager, for the first time, the generic station description (GSD) of the
gateway must be installed into the hardware catalogue of the tool.

» Download the GSD file and device icon from www.sick.com, on the FXO-GPRO product
page.

» Follow the instructions in the online help or in the user manual of the PROFINET network
configuration tool for installing generic station description files.

Using the SIEMENS SIMATIC Manager — HW Config, the gateway then appears in the hard-
ware catalogue under >>PROFIBUS DP > Additional Field Devices > Gateway > SICK >
Flexi Soft.

Step 2: Add the gateway to the project

In order to have the Flexi Soft system data available in the PLC process image, the gate-
way must be added to the hardware configuration first. The procedure associated with this
depends on the hardware configuration program of the PLC being used. On this topic,
please also read the documentation for the corresponding program.

The example below shows how to add the gateway to a SIEMENS SIMATIC Manager
project.

In the SIEMENS SIMATIC Hardware Manager, the gateway can be found in the hardware
catalogue under >>PROFIBUS DP > Additional Field Devices > Gateway > SICK >
Flexi Soft.

» Drag & drop the device into the PROFIBUS network. Example:

@;:HW Config - [SIMATIC 300(1) [Configuration) -- Profibus]

ﬁﬂ] Station Edit Inset PLC View Options ‘window Help

D28 §& me dal@D B e

- oix|
Find | 1 aaj

Profie: [Standard

=¥ PROFIELS DF

=10 Additional Field Devices
—| PROFIBUS(): DP-Mastersystem [1] {21 Switching Devices
o
=21 Gateway
{3 454
=+ SICK
|50 Flesi Soft

I . =@ FROGPRD

1|

-

=
|’|L|E

2 ]ﬁ CPU 315-2 PN/DP
X AAine

x A0

X2PT Por T
3

Il

5

B

7

‘@ Universal module
: Input/ Output Data Block 1
Input/ Dutput Data Block 2
Input/ Dutput Diata Black 3
Input/ Output Data Block 4
Input/ Dutput Data Block 5

-
4
-

I ‘& DP/DP Coupler
‘@ DP/RSZ32C Link
ﬂzl [4) FXOGPRO @ DP/DP Coupler, Release 2
(#-(1 Compatible PROFIBUS DF Slaves
Slat DFID . | Order Mumber / Designation | Address | O Address | Comment | - CiR-Object
1 193 Input/ Output Data Block 1 0..11 0..11 {1 Closed-Loop Controller
2 133 Input/ Dutput Data Block 2 12 23 1223 ([ Configuied Stations
3 153 Input/ Output Data Block 3 24 35 24 35 (#-(Z0 DP V0 slaves
4 193 Input/ Qutput Data Block 4 36..47 36..47 = DP/AS
] 193 Ihput/ Output D ata Block & 48..49 43..49 @ [ DP/PA Link
(-0 EMCODER
#-(0 ET 2008
L0 FT 200 |

Field devices defined via device databass files as DP slaves £ ¢

Press F1 to get Help,

Cha

The universal module does not support any data exchange. Please select only Input/
Output Data Block 1-5.
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Diagnostics data FX0-GPRO PROFIBUS DP
With the FXO-GPRO, diagnostics data are available via PROFIBUS standard DP-VO
diagnostics:
o standard diagnostics (6 bytes)
e device related diagnostics: status messages or manufacturer specific messages
Each Flexi Soft module supports a unique module ID. Based on this ID the gateway deter-
mines the manufacturer specific diagnostics number. This way it is possible to retrieve
module specific diagnostics texts from the GSD file. The content of the diagnostics mes-
sage is shown in Tab. 90.
Tab. 90: Cor?tent of_the Octet Content Comment
PROFIBUS diagnostics
messages 7 09h Header
8 See Tab. 91 Module number
9 0 PROFIBUS module slot number. The PROFIBUS gateway supports five slots,
which do not represent the physical slots, thus all messages shall be tied to
slot O (gateway itself).
10 000, 001 or 000 = All errors going, 001 = Error coming, 010 = Error going
(Bit0...2) | 010
10 00000...11111 | Alarm sequence number, will be incremented for each state change of
(Bit3..7) octet 10 Bit O ... 2 (error coming/going)
In the case of modules with firmware V1.30 and later the alarm sequence
number is not used for reasons of conformity with the PROFIBUS DP speci-
fication. These bits are therefore always O for these modules.
11 0..14 Position of the Flexi Soft module raising the diagnostic information.
0 = FX3-CPUx
1 = 1% extension module
13 = 1* gateway
14 = 2" gateway
(relay modules are not counted)
12 ...15 Variable 4 bytes module specific diagnostics data. See Tab. 92.

The following table lists the module numbers for the Flexi Soft system.

;Z?nSelrs Flexi Soft module Module number [dec] | Module number [hex] | Module
161 Al Flexi Soft main module (FX3-CPUx)
162 A2 FX3-XT module (FX3-XTDI, FX3-XTIO)
163 A3 PROFIBUS gateway (FXO-GPRO)
164 A4 CANopen gateway (FXO-GCAN)
165 A5 DeviceNet gateway (FXO-GDEV)
166 A6 Modbus gateway (FXO-GMOD)
167 A7 EtherNet/IP gateway (FXO-GENT)
168 A8 PROFINET 10 gateway (FXO-GPNT)
172 AC CC-Link gateway (on request)
175 AF Sercos Il gateway (on request)
176 BO EtherCAT gateway (FXO-GETC)
192 (010) Extension module (FXO-STIO)
193 C1 Motion control module (FX3-MOCx)
194 C2 Extension module (FX3-XTDS)
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The following table matches the module specific diagnostics data (as defined by the GSD)
to the appropriate error message.

The module status bits have the following significance, if not otherwise stated:

0 = Error
1 = No error
Tab. 92: PROFIBUS error Module |Diagnostics bit| Error origin |Error message
messages .
number [Octet Bit]
[dec]
12.0 Operating state Run
12.1 Internal tests
12.2 Summary of bits 12.5 to 12.7
12.3 Reserved
12.4 Configuration Flexi Soft system
12.5 Power supply
12.6 EFI1
1 12.7 CPU EFI2
Flexi Link stations in the system
13.0 1 = All found
0 = One or more are missing
Flexi Link stations suspended
13.1 1= None
0 = One or more
13.2...15.7 Reserved
12.0 Operating state Run
12.1 Internal tests
12.2 Summary of bits 12.5 to 12.7
12.3 Reserved
12.4 Configuration of this module is valid
12.5 Outputs power supply
12.6 Output Fast-Shut-Off
12.7 Reserved
13.0 Input 1-2 dual channel input evaluation
13.1 Input 3-4 dual channel input evaluation
13.2 Input 5-6 dual channel input evaluation
13.3 Input 7-8 dual channel input evaluation
13.4...13.7 Reserved
14.0 External test signal Input 1
2 14.1 XTIO/XTDI External test signal Input 2
14.2 External test signal Input 3
14.3 External test signal Input 4
14.4 External test signal Input 5
14.5 External test signal Input 6
14.6 External test signal Input 7
14.7 External test signal Input 8
15.0 Short-circuit monitoring output 1: short-circuit to high
15.1 Short-circuit monitoring output 1: short-circuit to low
15.2 Short-circuit monitoring output 2: short-circuit to high
15.3 Short-circuit monitoring output 2: short-circuit to low
15.4 Short-circuit monitoring output 3: short-circuit to high
15.5 Short-circuit monitoring output 3: short-circuit to low
15.6 Short-circuit monitoring output 4: short-circuit to high
15.7 Short-circuit monitoring output 4: short-circuit to low
12.0 Operating state Run
12.1 Internal tests
12.2 Summary of bits 12.5 to 12.7
3 12.3 PROFIBUS Reserved
12.4 gateway Configuration of this module is valid
12.5 Communication from the network
12.6 Communication to the network
12.7 ... 15.7 Reserved
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Module |Diagnostics bit| Error origin |Error message
number [Octet Bit]
[dec]
12.0 Operating state Run
121 Internal tests
12.2 Summary of bits 12.5 to 12.7
4 12.3 CANopen Reserved
12.4 gateway Configuration of this module is valid
12.5 Communication from the network
12.6 Communication to the network
12.7 ...15.7 Reserved
12.0 Operating state Run
121 Internal tests
12.2 Summary of bits 12.5 to 12.7
5 12.3 DeviceNet  |Reserved
12.4 gateway Configuration of this module is valid
12.5 Communication from the network
12.6 Communication to the network
12.7 ...15.7 Reserved
12.0 Operating state Run
121 Internal tests
12.2 Summary of bits 12.5 to 12.7
6 123 Modbus gateway Resgrved . . . .
124 Configuration of this module is valid
12.5 Communication from the network
12.6 Communication to the network
12.7 ...15.7 Reserved
12.0 Operating state Run
121 Internal tests
12.2 Summary of bits 12.5to 12.7
7 12.3 EtherNet/IP  [Reserved
12.4 gateway Configuration of this module is valid
12.5 Communication from the network
12.6 Communication to the network
12.7 ...15.7 Reserved
12.0 Operating state Run
121 Internal tests
12.2 Summary of bits 12.5to 12.7
s 12.3 PROFINET Reserved
12.4 gateway Configuration of this module is valid
12.5 Communication from the network
12.6 Communication to the network
12.7 ... 15.7 Reserved
12.0 Operating state Run
121 Internal tests
12.2 Summary of bits 12.5 to 12.7
oc 12.3 CC-Link gateway |Reserved : __
124 Configuration of this module is valid
12.5 Communication from the network
12.6 Communication to the network
12.7 ... 15.7 Reserved
12.0 Operating state Run
121 Internal tests
12.2 Summary of bits 12.5to 12.7
OF ) Sercos Il gateway Rese.rved ; . , .
12.4 Configuration of this module is valid
12.5 Communication from the network
12.6 Communication to the network
12.7 ...15.7 Reserved
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Module |Diagnostics bit| Error origin |Error message
number [Octet Bit]
[dec]
12.0 Operating state Run
12.1 Internal tests
12.2 Summary of bits 12.5to 12.7
10 e EtherCAT gateway Rese.rved ; ; , ;
12.4 Configuration of this module is valid
12.5 Communication from the network
12.6 Communication to the network
12.7 ...15.7 Reserved
12.0 Operating state Run
12.1 Internal tests
12.2 Summary of bits 12.5 to 12.7
12.3 Reserved
20 12.4 STIO Configuration of this module is valid
12.5 Outputs power supply
12.6 Reserved
12.7 Output load (overcurrent) monitoring
13.0 ... 15.7 Reserved
12.0 Operating state Run
12.1 Internal tests
12.2 Summary of bits 12.5to 12.7
12.3 Reserved
12.4 Configuration of this module is valid
12.5 Encoder 1
21 12.6 MOCx Encoder 2
12.7 Reserved
13.0...13.3 Reserved
13.4 User-defined status bit 1™
13.5 User-defined status bit 27
13.6 User-defined status bit 3™
13.7 User-defined status bit 4™
14.0 ... 15.7 Reserved

) The status of this bit can be defined to suit the specific application in the MOCx logic, e.g. to indicate

inadmissible movements of an axis that have been detected by an MOCx function block.
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Module |Diagnostics bit| Error origin |Error message
number [Octet Bit]
[dec]
12.0 Operating state Run
121 Internal tests
12.2 Summary of bits 12.5 to 12.7
12.3 Reserved
12.4 Configuration of this module is valid
12.5 Outputs power supply
12.6 Reserved
12.7 Output load (overcurrent) monitoring
13.0 Input 1-2 dual channel input evaluation
13.1 Input 3-4 dual channel input evaluation
22 13.2 XTDS Input 5-6 dual channel ?nput evaluat?on
13.3 Input 7-8 dual channel input evaluation
13.4...13.7 Reserved
14.0 External test signal Input 1
14.1 External test signal Input 2
14.2 External test signal Input 3
14.3 External test signal Input 4
14.4 External test signal Input 5
14.5 External test signal Input 6
14.6 External test signal Input 7
14.7 External test signal Input 8
15.0 ... 15.7 Reserved
12.0 Operating state Run
121 Internal tests
23 . 3F 12.2 Other module Summary of bits 12.5to 12.7
12.3 Reserved
124 Configuration of this module is valid
125...15.7 Reserved
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Tab. 93: Troubleshooting for
the FXO-GPRO

Symbol description:

O: LED is off

@ Green: LED lights up green
@- Red: LED flashes red
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For information how to perform diagnostics on the Flexi Soft system please refer to the
operating instructions for the Flexi Soft Designer software (SICK part no. 8012998).

Error

Possible cause

Possible remedy

The Flexi Soft Designer tool
does not connect to the Flexi
Soft gateway module.

FXO-GPRO has no power supply.

Establish the power supply.

Check the communication settings
the Flexi Soft Designer.

in

FXO-GPRO does not supply any
data.

PWR @ Green

BF O off

MS @- Red (1 Hz)

Configuration required.

Configuration download is not
completed.

Configure the FXO-GPRO and download

the configuration to the device.

Wait until the configuration download

has been completed.

FXO-GPRO does not supply any
data.

PWR @ Green

BF O Off

MS @ Green

No data set is activated.

Activate at least one data set.

FXO-GPRO does not supply any
data.

PWR @ Green

BF O Off/@ Red

MS “@: Green (1 Hz)

FXO-GPRO is in Idle mode.

CPU/application is stopped. Start CPU

(change into Run state)

FXO-GPRO does not supply any
data.

PWR @ Green

BF O Off

MS @ Green

PROFIBUS master is in stop mode.

Set PROFIBUS master into Run state.

FXO-GPRO functioned correctly
after configuration, but sud-
denly no longer supplies data.

PWR @ Green
BF @ Red
MS @: Red/green

FX0-GPRO PROFIBUS hardware
address is changed.

PROFIBUS cable is disconnected.

Check PROFIBUS address setting at

hardware address.
Check PROFIBUS cable.
Check PROFIBUS master.

FXO-GPRO is in Critical fault
mode.

PWR @ Green
BF @ Red
MS @: Red (2 Hz)

FXO-GPRO internal device error

CPU firmware version does not
support Flexi Soft gateways.

Switch off the power supply of the Flexi

Soft system and switch it on again.

Check the diagnostics messages with

Flexi Soft Designer.

Use a FX3-CPUx with the required
firmware version (see section 2.2
“Correct use” on page 10).

If the error remains, replace the
gateway.

FXO-GPRO/Flexi Soft System is
in Critical fault mode

PWR @ Red

BF O Off

MS @ Red

FXO-GPRO is not plugged properly
into the other Flexi Soft module.
Module connecting plug is soiled or
damaged.

Other Flexi Soft module has
internal critical error.

Plug the FXO-GPRO in correctly.
Clean the connecting socket/plug.
Repower the system.

Check the other Flexi Soft modules.
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Fig. 64: Controls and status

indicators FXO-GCAN

Tab. 94: Meaning of the
status LEDs of the FXO-GCAN

Symbol description:
O: LED is off

@ Green: LED lights up green
@:- Red: LED flashes red
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CANopen gateway

The following Flexi Soft gateway can be used for CANopen: FXO-GCAN.

6.2.1

Interfaces and operation

Controls and status indicators

Network status LED
(red/green) \
Address switch 1
Module status LED — |
(red/green) =
E Baud rate DIP switch
¥
(V]
L CANopen connection
Power LED (green) Address switch 2
LED Meaning
= O No power supply
x o
E g ® Green Operational, power supply switched on
o
~ | @ Red System error
O CANopen status: Stopped (except node guarding and
- heartbeat, if active)
:3 @ Green CANopen status: Operational (PDO + SDO data exchange)
U -
= @: Green CANopen status: Pre-operational (SDO data exchange only)
o
% @ Red CAN bus off (hardware problem CAN physical layer) or
= Error passive
0
=z @: Red (1 Hz) Node guarding failed (NMT master does not monitor slave
anymore) or Heartbeat consumer failure
O Power-up
’g @® Green Executing, FLEXBUS+ and PDO status: all “Good”
g @ Green Idle (cable not attached or node guarding failed)
% @: Red/green Executing, FLEXBUS+ and PDO status: any is “Bad”
é @ Red Critical fault, caused by emergency bit
E @: Red (1 Hz) Configuration required or in progress
@: Red (2 Hz) Critical fault, caused by gateway itself

For diagnostics see section 6.2.14 “Diagnostics and troubleshooting” on page 159.
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Tab. 95: Address switch
FXO-GCAN

Fig. 65: DIP switch settings
on the FXO-GCAN

Tab. 96: DIP switch settings
on the FXO-GCAN

Notes
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How to set the CANopen address via hardware address switches:

Chapter 6

> Set the CANopen address using the hardware address switches on the device front.

Then switch the Flexi Soft system off and back on again.

Switch Function
Address switch 1
x 10
10 position rotary switch for setting the module address (tens)
1 Address switch 2
X
10 position rotary switch for setting the module address (ones)

How to set the baud rate via hardware DIP switches:

» Set the baud rate using the DIP switches on the device. Then switch the Flexi Soft
system off and back on again.

Baud rate kbit/s

125 250 500 800

1000

Baud rate [kbit/s] DIP1 DIP 2 DIP 3 DIP 4
125 On On On Off
250 Off On On Off
500 On Off On Off
800 Off Off On Off
1000 On On Off Off

¢ All other DIP switch settings will set the baud rate to 125 kbit/s.

o |If the address switches on the device are set to “00”, the DIP switch settings are
ignored and the baud rate setting in the Flexi Soft Designer is used.

How to set the CANopen address and baud rate via software using the Flexi Soft

Designer:

> Set the two hardware address switches on the device front to “00”.

> Open the Flexi Soft Designer and load the hardware configuration including the
CANopen gateway. Ensure that your project is offline.

» Click on the Gateways button above the main window and select the FXO-GCAN or
double click the FXO-GCAN in the hardware configuration view to open the gateway
configuration dialog.

> Click on Gateway configuration on the left hand menu. The following dialog appears:
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Fig. 66: Setting the CANopen
address for the FXO-GCAN

Notes

Fieldbus gateways Operating Instructions

Flexi Soft Gateways

ﬁlFIeHi soft Designer 1.3.0 RCO - [New project] : - Ellﬂ

Project  Devwice  Extras
h N & ]
T T a IE:' ./; Com settings :}ii,Cnnnect J 44 Disconnect ] Transfer 4 Uplaad % -

m" Hardware configuration :@' Logic editor ﬂ Report Ug Diagnastics SICK CPU]_ main unit

]
ﬁ CAMopen address
Flexi Soft ta 125 3:
CaMopen .

- CaMopen baud rate
%{l ;] 125 kbps 'l

The CAMopen adress switch

setting on the device iz 125
N

CaNopen to cn"oo&_)m

Flexi Soft The CAMopen baudrate switch

zetling on the device iz 125
kbps

i
= iy =
Gateway
configuration

| IMachine Operator IF;; Offline l& Designer configuration is not verified

FAD.GCAN

» Select the CANopen address in the CANopen address field.
> Select the baud rate in the CANopen baud rate field.

» Click Connect to go online and transfer the configuration to the Flexi Soft system.

The address that can be set via the hardware address switch ranges from 1 ... 99.
The address that can be set via the Flexi Soft Designer software ranges from 1 ... 127.
The CANopen master cannot overwrite the address.

If the CANopen address and the baud rate are set using the Flexi Soft Designer, the
settings will become effective immediately after transferring the configuration (i.e.
without switching off and switching on the Flexi Soft system). Exception: If the system is
in bus off state, a power cycle is required.

Plug assignment

The connection to the CANopen fieldbus is made using a 5 pin open style connector.

Fig. 67: Open style connector Pin Description
and assignment FXO-GCAN
5 - _
5 -
4 |:| 4 H CAN_H CAN High
3] 3 DR (CAN_SHLD) Screen connection (optional)
2] 2 L CAN_L CAN Low
10]
S| 1 i i
Bus cable
CANopen is based on a linear topology with screened, twisted pair 2 core cable and termi-
nating resistors at both ends of the bus. The screen is connected to ground at both ends.
The transmission rate, depending on the network length, is between 125 kbit/s and
1000 kbit/s. The possible network lengths are 20 m at 1000 kbit/s up to 500 m at
125 kbit/s.
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Fig. 68: CANopen bus cable

Nodel  ,dm N H L 41 1200
2 L L 2 ﬁterminating
T resistor
3 DR DR 3
1 -_— | 1
— L | 5

Note Itis not necessary to connect a voltage supply (pin 1/5) to the FXO-GCAN.

The following maximum physical sizes are possible for the network:

Tab. 97: Maximum cable Baud rate [kbit/s] Max. cable length [m]
lengths FXO-GCAN
125 500
250 250
500 100
800 40
1000 20
EDS file

The device characteristics are described using the Electronic Data Sheet (EDS), which
every standard bus configuration tool uses.

You will find the EDS file and device icon for PLC interfacing ...
¢ inthe Internet on the FXO-GCAN product page.

¢ in the Flexi Soft Designer program folder on your hard disk (default installation folder is
“C:\programs\SICK\FlexiSoft\DeviceDescriptions\...”).

6.2.2 CANopen configuration of the gateway — How the data are transferred

Note This document does not cover the creation of the CANopen network or the rest of the auto-
mation system project in the network configuration tool. It is assumed the CANopen pro-
ject has already been set up in the configuration program, e.g. 3S Software CoDeSys 2.x.
Examples refer to configurations performed with CoDeSys 2.3.

The following steps need to be taken in order to configure the communication between
PLC and gateway.
Step 1: Install the electronic data sheet (EDS file)

Before the FXO-GCAN can be used as device in the network configuration tool, e.g.
CoDeSys 2.3, for the first time, the electronic data sheet (EDS file) of the gateway must be
installed into the hardware catalogue of the tool.

» Download the EDS file and device icon from www.sick.com, on the FXO-GCAN product
page.

» Follow the instructions in the online help or in the user manual of the CANopen network
configuration tool for installing EDS files.
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Example — How to install the EDS file using CoDeSys 2.3:
» Open the PLC Configuration editor window.

Fig. 69: CoDeSys PLC
Configuration editor window -4, CoDeSys - (Untitled)* - [PLC Configuration]

File Edit Project Insert | Extras OCnline Window Help

‘i%lg”;lEI |®|’d_{ Replace element

Calculate addresses

el £cld configuration file. ..
% Resources Standard configuration
B0 Global Variables

Bl fibrary PbMaster Lib*g.1 v Properties

B2 fibrary Profibuz. i5*29.10.04 13:3
E-] library STAMDARD.LIE*2E.11.0
B
[
B

f1-(] library SYSLIBCALLBACK. LIB2
2 S| library SysLibCom.ib*20.4.05 12
-] library 100PLCIb¥19.5.05 11:
- 8 Alam configuration

""" Sampling Trace
""" ﬁ! Target Settings

» From the Extras menu choose the command Add configuration file.... A file selection
dialog opens.

» Select the EDS file for the FXO-GCAN and click on the Open button.

Step 2: Add the gateway to the controller

In order to have the Flexi Soft system data available in the PLC process image, the gate-
way must be added to the hardware configuration first. The procedure associated with this
depends on the hardware configuration program of the PLC being used. On this topic,
please also read the documentation for the corresponding program.

Example — How to add the FX0-GCAN using CoDeSys 2.3:

» Open the PLC Configuration editor window and select the controller.

» Right click on the controller to open the context menu or open the Insert menu.

Fig. 70: Appending a
CanMaster using ventara PLO A ||
CoDeSys 2.3 Insert Element ls |
Append Subelement CanDevice. ..
Replace element CanMaster. ..
Calculate addresses DP Master...
i P xRemanentelaten. ., resses:
Copy Chrl+C Check for overlapping addreszes:
Paste |+
Delete el S ave configuration files in project:
[
> In either menu, under Append Subelement, choose CanMaster.... A CanMaster is
added to the controller.
> Now select the CanMaster.
» Right click on the CanMaster to open the context menu or open the Insert menu.
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Fig. 71: Appending the FXO-
GCAN using CoDeSys 2.3

Fig. 72: PDO configuration
using CoDeSys 2.3

Fig. 73: PDO properties
dialog in CoDeSys 2.3
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Ed)* - [PLC Configuration]

Insert Extras Online  Window Help

5 Inserk Element

v bl
KDTE34CAN (EDS) ...

les

1ARD . LIE*26.

ration

ter Libr8.10.04 10;
sib23.10.04 133
1.0 CanControl 651 10 (EDS) ...
ICALLBACK LIB™2
Som 6201 4.05 12
L1905 11:

IMotion Control 654 (EDS) ...

| CanControl 691 1fO DIL6 (EDS) ...
CanControl 691 1f0 0024 SUB-D (EDI) ...
CanContral 691 1} DISDOS (EDS) ...
CanControl 691 10 DISDIOS (EDS) ...

Ventura Remote IO CAMN (EDS) ...
DME {EDSY ...
OLMLO0 (EDS) ..

» In either menu, under Append Subelement, choose FX0-GCANO0OOOO (EDS)... to
append the FXO-GCAN to the CanMaster.

Step 3: Select and configure the process data objects (PDOs)

After adding the device to the automation network it is required to configure which of the
process data objects will be used and how they will be transmitted.

Example — How to define the PDO transmission type using CoDeSys 2.3:

» In the PLC Configuration editor window select the FXO-GCAN. Then click on the Send
PDO-Mapping tab on the right side.

E---CanMaster[VAR]

#---% QB2 Can-Output )
%182 Can-Input

[# Process data Output

&5

T
Properties

E -
ine  Window Help -|®
B ]
J--Ventura PLC 100 = -

InternelOs[SLOT] CAN paamelersl Receive PDO-Mapping  Send PDO-Mapping l Service Data Db\ecls| Module 4 ] |

PDO 0x1800 (Id: $NodelD+05180)
FDO 01801 (1d: $NODEID+0=280]
POO 0x1802 I $NODEID +0x380)
PDO 0x1803 Id: $NodelD+0x480]

> Select one of the displayed PDOs (e.g. PDO 1) and click on the Properties button. The
PDO properties dialog opens.

PDO properties - 0x1800

COBHD:

Irhibit Tirme(1 00ps]:
CHS Pricnty Group:
Tranzmizzion Type:
Mumber of Syncs:

Ewent-Time:

[$HadelD+ 0180

Ok I
[ & |

ID Cancel

Jo

asynchronous - device profile specific ﬂ

acyclic - synchronous
cyclic - synchronous
synchronous - RTR anly
asynchronous - RTR orly
agynchronous - manufacturer specific

x|

» Select the desired Transmission Type for the PDO from the selection list, enter the
Event-Time in ms and click OK. For more information please refer to section “TxPDO
transmission types” on page 149 and to the manual for your CANopen system confi-

guration software.

» Repeat this for the other Send-PDOs as well as for the Receive-PDOs.
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Tab. 98: CAN identifier
structure

Tab. 99: PCS communication
objects
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6.2.3 CANopen configuration of the gateway — Which data are transferred

Each CANopen device stores its data in objects that are listed in the object dictionary. Ser-
vice data objects (SDOs) mainly contain the CANopen configuration data, while the process
data are stored in process data objects (PDOs). Communication objects are used to read
and write these SDOs and PDOs as well as to control the devices. A detailed description of
the different objects will be given in the following sections.

Predefined connection set (PCS)

The predefined connection set provides a simple CAN identifier structure. The FXO-GCAN
gateway provides communication objects that can be addressed or sent using these CAN
identifiers.

The PCS comprises 2 broadcast objects (NMT and SYNC) and a total of 12 peer-to-peer ob-
jects. Each of these objects has a unique 11 bit CAN identifier that consists of a function
code and a device address. The device address for the broadcast objects is O, for the other
objects 1... 127.

Bit number

10‘9‘8‘7 6‘5‘4‘3‘2‘1‘0
Function code Device address
Object ‘ CAN identifier | Meaning
Broadcast objects
NMT 00h Network management
SYNC 80h Sync message
Peer-to-peer objects
EMERGENCY 081h ... OFFh Status message
TxPDO1 181h ... 1FFh Send process data object 1
RxPDO1 201h ... 27Fh Receive process data object 1
TxPDO2 281h ... 2FFh Send process data object 2
RxPDO2 301h...37Fh Receive process data object 2
TxPDO3 381h ... 3FFh Send process data object 3
RxPDO3 401h ...47Fh Receive process data object 3
TxPDO4 481h ... 4FFh Send process data object 4
RxPDO4 501h ... 57Fh Receive process data object 4
TxSDO 581h ... 5FFh Send service data object
RxSDO 601h ... 67Fh Receive service data object
NMT-ErrorControl 701h ... 77Fh Node guarding

Each object starts with its CAN identifier, followed by the RTR bit (Remote Transmission
Request), followed by the Data Length Code (DLC), followed by O to 8 data bytes. The DLC
(4 bits) indicates the number of data bytes.
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Tab. 100: Network manage-
ment for one NMT slave with
address N

Tab. 101: Network manage-
ment for all NMT slaves

Tab. 102: Example NMT
object for resetting all
communication
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6.2.4 NMT — Network management

The NMT broadcast object is used to start, stop or initialise CANopen devices. For this
purpose one device in the CANopen network must take over the role of the NMT master.
Usually this is the PLC. All other devices are regarded as NMT slaves. NMT services are
broadcast services, for which the slaves do not generate a reply.

All NMT objects start with the CAN ID OOh.

Broadcast service for an NMT slave with address N:

CAN ID DLC DATA

00h 2 op ‘ N ‘ ‘ ‘ ‘ ‘ ‘

Broadcast service for all NMT slaves:

CAN ID DLC DATA

00h 2 oP ‘ 0 ‘ ‘ ‘ ‘ ‘ ‘

oP NMT operation Explanation

80h Change to “Pre-Operational” After booting an NMT slave automatically enters the Pre-

Operational state. In this state, communication is allowed via
SDO, but not via PDO. The NMT slave can be changed from
another state to this state.

01h Change to “Operational” The Operational state is reached from the Pre-Operational
state. In this state communication via PDO is possible and
the CANopen slave reacts to Sync commands.

Note: On transition to NMT Operational state, each slave
sends a TxPDO with the transmission type = 255, so that the
NMT master is informed of the current input configuration.

02h Change to “Prepared/Stopped” Communication via SDO or PDO is not possible in this state,
and there is also no reaction to SYNC commands.

81h Change to “Reset Node” Triggers a re-initialisation of the CANopen functionality in the
NMT slave.

82h Change to “Reset Communication” | Triggers a re-initialisation of the CANopen functionality in the

NMT slave; the toggle bit for Node guarding is set to O.

Example for resetting all communication:

The following NMT object (CAN ID = 0O0h) has 2 data bytes (DLC = 2). Data byte 1 contains
the “Reset communication” command (82h) while data byte 2 addresses this command to
all devices in the CANopen network (address = 0):

CANID DLC DATA
00h 2 82h ‘ 0 ‘ ‘ ‘ ‘ ‘ ‘
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6.2.5 SYNC

The SYNC command causes all TXPDOs for a CANopen slave to be sent. It is therefore
possible to poll the slave using SYNC.

Tab. 103: Polling inputs using CAN ID DLC DATA
SYNC

soh | o | | | | 1 | | |

The slave sends all input values when this message arrives. All TxPDOs are sent.

To ensure the slave automatically sends the actual input values on the receipt of a SYNC
command, the transmission type for the related PDOs must be set to 1 (cyclic, synchron-
ous). In addition, the operating mode of the device must be “Operational”.

It is possible to change the transmission type for the TxPDOs using the SDOs
1800 ... 1803 (PDO communication parameter) and the sub-object 2. Allowed are the
following types:

e acyclic/synchronous =0
e cyclic/synchronous =1 ... 240

e acyclic by device profile = 255 (only for TxPDO 1 ... 4, digital inputs)

6.2.6 Emergency

A CANopen slave with the address N sends an emergency message to inform the other
devices about an error state.

Tab. 104: Emergency CANID DLC DATA
messages

80h +N 8 ErrL | ErrH |Err—Reg| M1 | M2 | M3 | M4 | M5

ErrL, ErrH Emergency error code, 16 bit low byte/high byte
7001h ... 7003h: Generic error
Err-Reg Error register, CANopen object SDO 1001h

M1 Module number of the module causing the error (see Tab. 105)

M2 ... M5 4 bytes module specific status bits (see Tab. 105). Active bits are
high (=“1")
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Tab. 105: CANopen
emergency messages
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The following table matches the module specific diagnostics data to the appropriate error

message.
Module no. | Diagnostics bit| Emergency |(Emergency message
(M1) (M2 ... M5)
00 Operating state Run
o1 Internal tests
02 Summary of bits 05 to 07
03 Reserved
04 Configuration Flexi Soft system
05 Power supply
06 EFI1
ot 07 EFI2
Flexi Link stations in the system
08 1 = All found
0 = One or more are missing
Flexi Link stations suspended
09 1 =None
0 = One or more
10..31 Reserved
00 Operating state Run
o1 Internal tests
02 Summary of bits 05 to 07
03 Reserved
04 Configuration of this module is valid
05 Outputs power supply
06 Output Fast-Shut-Off
07 Reserved
08 Input 1-2 dual channel input evaluation
09 Input 3-4 dual channel input evaluation
10 Input 5-6 dual channel input evaluation
11 Input 7-8 dual channel input evaluation
12 ...15 Reserved
16 External test signal Input 1
02 17 XTIO/XTDI External test signal Input 2
18 External test signal Input 3
19 External test signal Input 4
20 External test signal Input 5
21 External test signal Input 6
22 External test signal Input 7
23 External test signal Input 8
24 Short-circuit monitoring output 1: short-circuit to high
25 Short-circuit monitoring output 1: short-circuit to low
26 Short-circuit monitoring output 2: short-circuit to high
27 Short-circuit monitoring output 2: short-circuit to low
28 Short-circuit monitoring output 3: short-circuit to high
29 Short-circuit monitoring output 3: short-circuit to low
30 Short-circuit monitoring output 4: short-circuit to high
31 Short-circuit monitoring output 4: short-circuit to low
00 Operating state Run
o1 Internal tests
02 Summary of bits 05 to 07
03 03 PROFIBUS Reserved
04 gateway Configuration of this module is valid
05 Communication from the network
06 Communication to the network
07 ...31 Reserved
04 00 CANopen Operating state Run
o1 gateway Internal tests
02 Summary of bits 05 to 07
03 Reserved
04 Configuration of this module is valid
05 Communication from the network
06 Communication to the network

© SICK AG ° Industrial Safety Systems  Germany ¢ All rights reserved

139



Chapter 6 Field bus gateways Operating Instructions
Flexi Soft Gateways
Module no. | Diagnostics bit| Emergency |Emergency message
(M1) (M2 ... M5) origin
07 ...31 Reserved
00 Operating state Run
o1 Internal tests
02 Summary of bits 05 to 07
05 03 DeviceNet  |Reserved
04 gateway Configuration of this module is valid
05 Communication from the network
06 Communication to the network
07..31 Reserved
00 Operating state Run
o1 Internal tests
02 Summary of bits 05 to 07
06 03 Modbus gateway Resgrved : : : :
04 Configuration of this module is valid
05 Communication from the network
06 Communication to the network
07..31 Reserved
00 Operating state Run
o1 Internal tests
02 Summary of bits 05 to 07
07 03 EtherNet/IP  |Reserved
04 gateway Configuration of this module is valid
05 Communication from the network
06 Communication to the network
07 ...31 Reserved
00 Operating state Run
o1 Internal tests
02 Summary of bits 05 to 07
08 03 PROFINET Reserved
04 gateway Configuration of this module is valid
05 Communication from the network
06 Communication to the network
07..31 Reserved
00 Operating state Run
o1 Internal tests
02 Summary of bits 05 to 07
oc 03 CC-Link gateway |Reserved : __
04 Configuration of this module is valid
05 Communication from the network
06 Communication to the network
07..31 Reserved
00 Operating state Run
o1 Internal tests
02 Summary of bits 05 to 07
OF 03 Sercos |l gateway Rese.rved . . - .
04 Configuration of this module is valid
05 Communication from the network
06 Communication to the network
07 ...31 Reserved
00 Operating state Run
o1 Internal tests
02 Summary of bits 05 to 07
10 03 EtherCAT gateway Resgrved : : : :
04 Configuration of this module is valid
05 Communication from the network
06 Communication to the network
07..31 Reserved
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Module no. | Diagnostics bit| Emergency |(Emergency message
(M1) (M2 ... M5) origin
00 Operating state Run
o1 Internal tests
02 Summary of bits 05 to 07
03 Reserved
20 04 STIO Configuration of this module is valid
05 Outputs power supply
06 Reserved
07 Output load (overcurrent) monitoring
08 ...31 Reserved
00 Operating state Run
o1 Internal tests
02 Summary of bits 05 to 07
03 Reserved
04 Configuration of this module is valid
05 Encoder 1
21 06 MOCx Encoder 2
07 Reserved
08..11 Reserved
12 User-defined status bit 1™
13 User-defined status bit 2™
14 User-defined status bit 3™
15 User-defined status bit 4™
16 ...31 Reserved
00 Operating state Run
o1 Internal tests
02 Summary of bits 05 to 07
03 Reserved
04 Configuration of this module is valid
05 Outputs power supply
06 Reserved
07 Output load (overcurrent) monitoring
08 Input 1-2 dual channel input evaluation
09 Input 3-4 dual channel input evaluation
22 10 XTDS Input 5-6 dual channel ?nput evaluat?on
11 Input 7-8 dual channel input evaluation
12...15 Reserved
16 External test signal Input 1
17 External test signal Input 2
18 External test signal Input 3
19 External test signal Input 4
20 External test signal Input 5
21 External test signal Input 6
22 External test signal Input 7
23 External test signal Input 8
24 ..31 Reserved
00 Operating state Run
o1 Internal tests
23 . 3F 02 Other module Summary of bits 05 to 07
03 Reserved
04 Configuration of this module is valid
05..31 Reserved
The diagnostics bit assignment for M2 to M5 is as follows:
Bit O Bit 1 Bit 7 Bit 8 Bit31
M5.0 M5.1 M5.7 M4.0 M2.7

) The status of this bit can be defined to suit the specific application in the MOCx logic, e.g. to indicate
inadmissible movements of an axis that have been detected by an MOCx function block.
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6.2.7 Node guarding

An NMT master (e.g. a PLC with integrated CANopen master) uses the NMT error control
object to detect a failure of an NMT slave with the address N. The NMT slave must reply
within the node guarding time to the request from the NMT master. The node guarding
time must be monitored by the NMT master.

The NMT master sends a CAN message with identifier <700h + node ID> and RTR bit
(remote transmission request).

NMT master request:

CAN ID RTR | DLC DATA
700h + N 1 0 ‘ ‘ | | | ‘ ‘

The slave (e.g. the FXO-GCAN) then sends a status byte Bytel with the following content:

Slave response:

CAN ID DLC DATA
700h + N 1 Byte1 ‘ | | | ‘ | |

Bit Meaning

7 Toggle bit, changes value between two sequential requests
6..0 NMT status 4 = Stopped

5 = Operational

127 = Pre-operational

Bootup
On bootup, the gateway sends a bootup message with the CAN ID 700h+N, DLC = 1 and
Byte 1 = 0.

Heartbeat producer

If the gateway is configured as heartbeat producer (i.e. if SDO 1017 contains a value for
the producer heartbeat time, see Tab. 119 “Supported SDOs” on page 146), it sends a
cyclic message with the CAN ID 700h+N, DLC = 1 and Byte 1 = 05h. The toggle bit (Bit 7)
is always O.

Heartbeat consumer

If the gateway is configured as heartbeat consumer (i.e. if SDO 1016.1 contains a value for
the consumer heartbeat time, see Tab. 119 “Supported SDOs” on page 146), at least one
node guarding message must be received within the configured consumer heartbeat time
(typically from an NMT master).
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6.2.8 PDO communication

Process data objects (PDOs) are the real time objects of the CANopen fieldbus. They are
sent without protocol overhead, i.e. no confirmation is sent from the receiver.

The FXO-GCAN provides four transmit process data objects (TxPDO) containing the ope-
rational data to be sent into the network and four receive process data objects (RxPDO)
containing the operational data received from the network.

CANopen objects are addressed via 11-bit CAN identifiers. As a default, the used CAN
identifier for each object derives from the object type and the configured CANopen device
address. The CAN identifiers used for the PDOs can be changed using the SDOs 1400 to
1403 for the RxPDOs and SDOs 1800 to 1803 for the TxPDOs (“PDO linking”).

e Each process data object contains 8 bytes.

¢ The contents of the process data objects are freely selectable, but are preconfigured in
the Flexi Soft Designer configuration software as follows:

PDO#1 PDO#2 PDO#3 PDO#4
Input data set 1 Input data set 2 Input data set 3 Input data set 4
) Input values Output values Output values
SO Logic result O module 5 module 1 module 9
) Input values Output values Output values
Byed Logic result 1 module 6 module 2 module 10
) Input values Output values Output values
e Logic result 2 module 7 module 3 module 11
) Input values Output values Output values
S Logic result 3 module 8 module 4 module 12
Byte 4 Input values Input values Output values Gateway direct output
module 1 module 9 module 5 values O
Byte 5 Input values Input values Output values Gateway direct output
module 2 module 10 module 6 values 1
Byte 6 Input values Input values Output values Gateway direct output
module 3 module 11 module 7 values 2
Byte 7 Input values Input values Output values Gateway direct output
module 4 module 12 module 8 values 3

For detailed information about the content of the process image please see section 3.3
“Data transmitted into the network (input data sets)” on page 14.

For further information on how to configure the process image, see chapter 7 “Layout and
content of the process image” on page 173 and the Flexi Soft Designer operating instruc-
tions (SICK part no. 8012998).

e The process data can also be written and read using service data objects SDO 6000
and SDO 6200 (see section 6.2.9 “SDO communication” on page 145). The simple SDO
access is recommended for diagnostic purposes. In normal operation the faster PDO
communication should be used.

o After startup or after a configuration change has been performed (either via the
CANopen master or via the Flexi Soft Designer), the CANopen gateway’s MS LED flashes
red/green until an initial transmit/receive PDO or SDO 6000/SD0O 6200 data exchange
on the CANopen network has happened.
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TxPDO 1...4

A transmit PDO transports data from the CANopen gateway to a CANopen device.
CAN ID DLC Data
181-1FF 8 B1 B2 B3 B4 B5 B6 B7 B8
281-2FF 8 B9 B10 B11 B12 B13 B14 B15 B16
381-3FF 8 B17 B18 B19 B20 B21 B22 B23 B24
481-4FF 8 B25 B26 B27 B28 B29 B30 B31 B32

B1...B32: CAN telegram bytes as mapped into the network input data using the Flexi Soft
Designer software (see 7.3 “Customizing the operational data (Flexi Soft to Network)” on
page 175).

The gateway sends one or more TxPDOs if at least one of the following occurs:

e At least one input or output byte has changed its value and the transmission type for
the TxPDO containing this byte has the value 255.

e At least one input or output byte has changed its value and the gateway receives a Sync
command and at least one TxPDO has the transmission type O.

¢ If the transmission type is n = 1...240, n Sync commands are required for the TxPDO to
be sent.

e The transmission type for a TxPDO is 254 or 255 and the event timer (SDO 1800,5 for
TxPDO1) has a value N > 0. In this case this TxPDO is sent every N ms.

e A TxPDO can also be polled via remote transmission request (RTR). This requires a CAN
telegram to the gateway containing the CAN ID of the desired TxPDO with DLC = O and
RTR = 1.

For all transmission methods the device operating mode must be set to “Operational” (see
Tab. 101 “Network management for all NMT slaves” on page 137).

RxPDO 1...4

A receive PDO transports data from a CANopen device to the CANopen gateway.
CAN ID DLC Data
201-1FF 8 B1 B2 B3 B4 B5 B6 B7 B8
301-2FF 8 B9 B10 B11 B12 B13 B14 B15 B16
401-3FF 8 B17 B18 B19 B20 B21 B22 B23 B24
501-4FF 8 B25 B26 B27 B28 B29 B30 B31 B32

B1...B32: CAN telegram bytes as mapped into the gateway input data using the Flexi Soft
Designer software.

The transmission type 255 is pre-set for all RxPDOs. This means that the gateway forwards
the received RxPDO data immediately to the main module. This setting cannot be changed.
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6.2.9 SDO communication

SDOs are Service Data Objects. They contain a wide variety of data. These include, among
other items, data on the planning or input and output data. Unlike the PDO communica-
tion, each reception of an SDO is answered at protocol level, i.e. the receiving device
sends a confirmation.

In this CANopen PCS implementation the following protocols are supported:
e SDO download expedited (write SDO)

e SDO upload expedited (read SDO)

e Upload SDO segment protocol (segmented reading of an SDO)

SDO download expedited (write SDO)

The client sends a request message to server N. The 16 bit index and the sub-index for the
SDO to be written are coded in this message. In addition, the request also contains 4 data
bytes with the data to be written.

CAN ID DLC Data

600h+N | 8 23h ‘ SDO_L ‘ SDO_H ‘ SUB ‘ Byte 1 ‘ Byte 2 ‘ Byte 3 ‘ Byte 4
SDO_L = SDO index low byte

SDO_H = SDO index high byte

SUB = SDO sub-index

The server then replies with a confirmation message:

CAN ID DLC Data

580h+N | 8 60h ‘ SDO_L ‘ SDO_H ‘ SUB ‘ Byte 1 ‘ Byte 2 ‘ Byte 3 ‘ Byte 4

Byte 1 to 4 in the write confirmation message contain zeros.

SDO upload expedited (Read SDO)

The client requests the contents of an SDO with a request message to server N. The 16 bit
index and the sub-index for the SDO to be read are coded in this message. Byte 1 to 4 in
the read request message contain zeros.

CANID DLC Data

600h+N | 8 40h ‘ SDO_L ‘ SDO_H ‘ SuB ‘ Byte 1 ‘ Byte 2 ‘ Byte 3 ‘ Byte 4

The server will reply with the following message. Byte 1 to 4 contain the value of the
requested object.

CAN ID DLC Data

580h+N | 8 43h ‘ SDO_L ‘ SDO_H ‘ SUB ‘ Byte 1 ‘ Byte 2 ‘ Byte 3 ‘ Byte 4

CANopen data types UDINT and UINT

In order to transfer data types UDINT or UINT, the data must be in Intel format. E.g. the
32 bit value 12345678h must be transferred in the data bytes 5, 6, 7 and 8 in the
following order: [5] = 78, [6] = 56, [7] = 34, [8] = 12.

This applies also to the SDO index in data byte 2 and 3 which has the data type UINT. l.e.
the low byte is transferred in data byte 2 and the high byte is transferred in data byte 3.
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Example: The following messages are necessary to read the SDO 1003,1 of the CANopen
device with device address 2. The data type of the data to be read is UDINT.

The client sends:

CAN ID DLC Data
602h 8 40h | 03h | 10h | 01h | 00h | 00h | 00h | 00h

The server responds:

CAN ID DLC Data
582h 8 43h | 03h | 10h | 01h | 08h | 00h | 50h | 02h

The response data combine to the 32 bit word 02500008h.

6.2.10 SDO object directory

Every CANopen device manages its SDOs in an object directory. The complete object direc-
tory is formally described in an EDS file. Many CANopen tools can read this EDS file and as
a result know the object characteristics of the CANopen device.

In the following table, all SDOs for the FXO-GCAN gateway are shown.

SDO # Type

1000 Device type

1001 Error register

1003 Error list (error history)

1005 COB ID SYNC

1008 Device name

1009 Hardware version

100A Software version

100C Guard time

100D Life time factor

1014 COB ID EMCY (available version V1.30.0 or higher)
1016 Consumer heartbeat time

1017 Producer heartbeat time

1018 Identity record

1027 Module list

1400...1403 RxPDO 1...4 communication parameters
1600...1603 RxPDO 1...4 mapping parameters
1800...1803 TxPDO 1...4 communication parameters
1A00...1A03 TxPDO 1...4 mapping parameters

3100 Module status bits

3200 Config CRC array

3300 Module type code array

6000 Process data input objects

6200 Process data output objects

You can find more detailed information on these SDOs in the CANopen draft standard
DS 301 V4.02 (DSP 301 V4.1).
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SDO 1001.: Error register

The error register (SINT) contains an error bit indicating whether an error is present. If bit O
is set to 1, a “generic error” has been detected.

SDO 1003: Error list (error history)

SDO 1003 is an array containing the last 10 error codes that have been reported by the
gateway via emergency message. Array index O contains the number of error codes that
have been recorded in SDO 1003.

A new error will be recorded in index 1, while older errors will be renumbered (increased
by 1). The array index can be overwritten externally with a O, which will clear the array
completely.

Not all errors that are reported via emergency message will be recorded in SDO 1003,
but only the errors listed in Tab. 105.

e Entries in SDO 1003 are UDINT and normally divided in 16 bit error code and 16 bit

additional information. In case of an emergency, the module status diagnostics (4 byte)
are entered here.

SDO 1005: COB ID SYNC

SDO 1005 contains the COB ID of the Sync object. As a default this value is 80h, but it can
be changed.

When you change the COB ID of the Sync object, keep in mind that the new ID must not be
assigned to another communication object already.

SDO 1008: Device name
SDO 1008 contains a device name (VISIBLE STRING).

This SDO can not be read using a simple “SDO upload expedited”. Instead, the “Upload
SDO segment protocol” (client command specifier ccs = 3) must be used as described in
the CANopen specification DS 301.

SDO 1009: Hardware version
SDO 1009 contains the current hardware version of the device (VISIBLE STRING).

This SDO can not be read using a simple “SDO upload expedited”. Instead, the “Upload
SDO segment protocol” (client command specifier ccs = 3) must be used as described in
the CANopen specification DS 301.

SDO 100A: Software version
SDO 100A contains the current software version of the device (VISIBLE STRING).

This SDO can not be read using a simple “SDO upload expedited”. Instead, the “Upload
SDO segment protocol” (client command specifier ccs = 3) must be used as described in
the CANopen specification DS 301.

SDO 100C: Guard time

The product of guard time (UINT) and life time factor (SINT) results in the life guarding
time.

Life guarding time (ms) = guard time (ms) x life time factor

The master must send a node guarding message to the slave at least once during the life
guarding time. If the life guarding time is exceeded (life-guarding error), the gateway ge-
nerates a cable break error and sets all process data coming from the network to 0; the
NS LED will start flashing “@- Red.

Life guarding is activated in the slave by the first node guarding message if the set life
guarding time is not 0. If after activation of the life guarding the guard time or the life time
factor is set to O, life guarding is deactivated. See also section 6.2.11 “Guarding protocols”
on page 153.
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SDO 100D: Life time factor

SDO 100D contains the life time factor (SINT). See SDO 100C.

The life time factor must be either = 0 (disabled) or = 1.5.

SDO 1016: Consumer heartbeat time

The gateway is configured as a heartbeat consumer if SDO 1016 contains a value higher
than O for the consumer heartbeat time. The consumer heartbeat time is defined in ms.

The NMT master must send at least one node guarding message to the slave within this
time. If the consumer heartbeat time is exceeded (life-guarding error), the gateway ge-
nerates a cable break error and sets all process data coming from the network to O; the
NS LED will start flashing @- Red.

SDO 1017: Producer heartbeat time

The gateway can also function as a heartbeat producer, i.e. send a heartbeat signal. This
allows another device to detect whether the heartbeat producer (i.e. the gateway) is still
working correctly.

The producer heartbeat time is defined in ms. For internal processing it is rounded to the
next higher multiple of 4. If the heartbeat time is set to O, the heartbeat signal is
deactivated.

The heartbeat signal consists of a cyclic CAN message with the identifier 700h + device
address.

It is not possible to use heartbeat signals and life guarding messages at the same time
because both functions use the same CAN identifier.

See also section 6.2.11 “Guarding protocols” on page 153.

SDO 1018: Identity record

This SDO contains basic information about the gateway.

Subindex | Mapping Format Description

1 Vendor ID UDINT Unique identification of the
manufacturer (e.g. SICK)

2 Product code UDINT Device variant

3 Revision number | UDINT Software version of the device

4 Serial number UDINT Serial number of the device

SDO 1027: Module list

The module list contains the module type and the module ID of all Flexi Soft modules in
the system.

Subindex | Module Format
1 Main module (FX3-CPUO, -CPU1 or -CPU2) SINT
2..13 Extension modules (XTIO, XTDI or MOCx) SINT
14,15 | Gateways SINT

You can find the module types and module IDs in Tab. 105. The return value for free
module slots is O.
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SDO0 1400...1403: RxPDO communication parameters

Using SDO 1400 to 1403 the communication parameters for the RxPDOs 1 to 4 are
configured. E.g. SDO 1400 defines the parameters for RxPDO 1 etc.

Subindex | Mapping Format Description
1 COBID UDINT CAN identifier for this PDO, read-only
2 Receive mode SINT Fix 255 (asynchronous mode)

The receive mode (read-write) defines how the PDO shall be received. For the RxPDOs the
receive mode is set to 255 (asynchronous mode). In this mode the data of a received
RxPDO will be routed immediately to the outputs.

If the receive mode is set to another value than 255, an error code is generated (abort
code 0609 0030h, invalid parameter value).

SDO 1600...1603: RxPDO mapping parameters

This SDO can not be used since the RxPDO mapping is done using the Flexi Soft Designer.
See also Tab. 110 and Tab. 112.

SDO 1800...1803: TxPDO communication parameters

Using SDO 1800 to 1803 the communication parameters for the TxPDOs 1 to 4 are
configured. E.g. SDO 1800 defines the parameters for TXPDO 1 etc.

Subindex | Mapping Format Description
1 COBID UDINT CAN identifier for this PDO, read-only
2 Transmission type | SINT Defines when the PDO is to be sent
5 Event timer UINT In ms

The transmission type is set to 255 (asynchronous mode, event triggered) as a default for
all TxPDOs.

The event timer contains the rate in ms for the cyclic transmission of the TxPDO.

TxPDO transmission types

TxPDO
1,2,3,4

RTR
253

Synchronous

0, 1..240

Asynchronous

254, 255

If the transmission type is set to an invalid value, an error code is generated (abort code
0609 0030h, invalid parameter value).

Synchronous: The synchronous transmission type O means that the TxPDO will be sent
after the reception of a Sync message, but only if data has changed. The synchronous
transmission types n = 1...240 define that the TxPDO will be sent after the reception of the
n™ Sync message.

Asynchronous, event triggered on change of state: The asynchronous transmission type
255 (without configured event timer) means that the TxPDO will be sent each time if at
least one input bit has changed that has been mapped on this PDO.

Asynchronous, event triggered on timer event: The asynchronous transmission type
254/255 (with configured event timer) defines that the TxPDO will be sent each time the
event timer has expired. E.g. a value of 500 for the event timer means that the gateway
will send the corresponding TxPDO each 500 ms.

RTR, on request: The transmission type 253 defines that the TxPDO can be polled via RTR
(remote transmission request). This requires a CAN message with DLC = O, RTR = 1 and
the COB ID of the TxPDO to the gateway. The gateway will then respond with the requested
TxPDO.
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SDO 1A00...1A03: TxPDO mapping parameters

This SDO can not be used since the TxPDO mapping is done using the Flexi Soft Designer.
See also Tab. 110 and Tab. 111.

SDO 3100: Module status bits
SDO 3100 contains the module status bits from the Flexi Soft system (see Tab. 105).
Active bits are low (=“0").

Tab. 125: SDO 3100 SDO array Data set parameter Module Size
contents
3100,1 Module status module O CPU UDINT
3100,2 Module status module 1 Extension UDINT
3100,14 Module status module 13 Gateway UDINT
3100,15 Module status module 14 Gateway UDINT
Note The module positions in the Flexi Soft Designer are numbered from O to 14. Therefore the
subindex for SDO 3100 is = module position + 1.
SDO 3100 is read-only.
SDO 3200: Config CRC array
SDO 3200 contains the system CRCs in UDINT format.
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SDO 3300: Module type code array

SDO 3300 contains the type codes of the max. 15 modules in the Flexi Soft system in SINT
format (8 bytes per module = 120 bytes). See the following table for details.

ITI’?gD %)2250’\457‘1“’9 type codes Byte | Bit | Value | Short ‘ Designation
0 0-3 System
07h [ Fx | Flexi Soft controller
4-7 Safety category
00h 0 None
01h 1 SiL1
02h 2 SIL2
03h 3 SIL3
1 0-7 Module type
00h CPUO Main module of the Flexi Soft safety controller
01h CPU1 Main module of the Flexi Soft safety controller with EFI
02h CPU2 Main module of the Flexi Soft safety controller
with EFl and ACR
03h CPU3 Main module of the Flexi Soft safety controller
with EFIl, ACR and Flexi Link
04h XTDI Input extension module
05h XTDS Input/output extension module with safe inputs and
non-safe outputs
06h XTIO Input/output extension module
07h | GPRO | PROFIBUS DP gateway
08h GDEV DeviceNet gateway
09h GCAN CANopen gateway
OAh GENT EtherNet/IP gateway
0OBh GMOD | Modbus TCP gateway
OCh | GPNT | PROFINET IO gateway
14h GCC1 CC-Link gateway
15h GS3S Sercos Il gateway
16h GETC EtherCAT gateway
20h STIO Input/output extension module with non-safe inputs and
non-safe outputs
21h MOC1 Motion control module with position monitoring
24nh MOCO Motion control module
FFh Empty No module type (empty configuration)
2-6 0-7 Internal use
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Byte | Bit

Value ‘ Short Designation

7 0-7

Module identification for diagnostic purposes

00h - -

0O1h FX3-CPUXXXXXX Main module of the Flexi Soft safety controller

02h FX3-XTDIxxxxx Flexi Soft extension module with safe inputs

FX3-XTIOxxxxx Flexi Soft extension module with safe inputs

and safety outputs

03h FXO-GPROxxxxx Flexi Soft PROFIBUS DP gateway

04h FXO-GCANXXXXX Flexi Soft CANopen gateway

05h FXO-GDEVxxxxx Flexi Soft DeviceNet gateway

06h FXO-GMODxxxxx Flexi Soft Modbus TCP gateway

O7h FXO-GENTxXxxxx Flexi Soft EtherNet/IP gateway

08h FXO-GPNTXxxxx Flexi Soft PROFINET IO gateway

0Ch FXO-GCCLxxxxx Flexi Soft CC-Link standard gateway

OFh FX3-GS3Sxxxxx Flexi Soft Sercos Il gateway

10h FXO-GETCxxxxx Flexi Soft EtherCAT standard gateway

20h FXO-STIOxxxxx Flexi Soft extension module with non-safe
inputs and non-safe outputs

21h FX3-MOCxxxxx Flexi Soft motion control module

22h FX3-XTDSxxxxx Flexi Soft extension module with safe inputs
and non-safe outputs

SDO 6000: Process data input objects

The 32 byte process input data can be written in SDO array 6000. These are the same
data as in RxPDO 1-4 (see section 6.2.8 “PDO communication” on page 143). The
mapping is as follows:

Tab. 127: Mapping table for
SDO 6000 — RxPDO 1-4

SDO 6000

RxPDO

6000,1

RxPDO 1, Byte 1

6000,8

RXPDO 1, Byte 8

6000,9-16

RxPDO 2, Byte 1-8

6000,17-24

RxPDO 3, Byte 1-8

6000,25-32

RxPDO 4, Byte 1-8

SDO 6000 is write-only.
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Tab. 128: Mapping table for
SDO 6200 — TxPDO 1-4

A\

WARNING
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SDO 6200: Process data output objects

The 32 byte process output data can be read from SDO array 6200. These are the same
data as in TXPDO 1-4 (see section 6.2.8 “PDO communication” on page 143). The mapping
is as follows:

SDO 6200 TxPDO
6200,1 TxPDO 1, Byte 1
6200,8 TxPDO 1, Byte 8

6200,9-16 TxPDO 2, Byte 1-8

6200,17-24 TxPDO 3, Byte 1-8
6200,25-32 TXPDO 4, Byte 1-8

SDO 6200 is read-only.

6.2.11 Guarding protocols

CANopen provides several possibilities for actively monitoring the correct function of the
fieldbus interface (e.g. cable break detection).

Always use either node guarding or heartbeat!

According to the CIA CANopen specification DS 301 guarding is mandatory. Please activate
either node guarding or heartbeat. If no guarding is configured the Flexi Soft system can
not detect an interruption of the CANopen communication, e.g. a broken network cable. In
this case the CANopen gateway’s input and output data may be frozen.

Heartbeat

A heartbeat producer is a CANopen device that sends a cyclic heartbeat message. This
enables all other CANopen devices to detect whether the heartbeat producer is still work-
ing correctly and what is its current status. Heartbeat messages are sent in a regular time
interval, the producer heartbeat time, which can be configured using SDO 1017. The
configured 16 bit value will be rounded to the next multiple of 4 ms.

A heartbeat consumer is a CANopen device that expects a cyclic node guarding message
within a certain time interval, the consumer heartbeat time, which can be configured using
SDO 1016. If the heartbeat consumer receives no node guarding message within the
configured consumer heartbeat time, it sends a life guarding emergency message and
sets the incoming process data to 0. Additionally the gateway generates an internal “cable
break” error that can be processed by the main module.

Node guarding

Node guarding is performed by an NMT master. This can be each CANopen device that is
able to perform this function as a client. The NMT master sends a cyclic node guarding
message to the monitored device which must respond within a defined period that is mo-
nitored by the NMT master. If the monitored device does not answer within the node life
time, the NMT master regards this as a malfunction of the device and takes the appropri-
ate measures.
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Life guarding

Life guarding is performed by the gateway itself. The node life time is calculated in the

gateway from the values of SDO 100C (guard time) and SDO 100D (life time factor). If the

gateway does not receive a node guarding message at least once within this node life time

from an NMT master, the gateway generates an internal “cable break” error that can be
processed by the CPU main module and the NS LED will start flashing -@¢ Red.

o Cable break detection is possible for the gateway either if life guarding is activated, i.e.
if both objects SDO 100C and SDO 100D have a value other than O. In this case life
guarding starts when the first node guarding request is received from an NMT master
and ends if the master sends a “Reset communication”.

o Alternatively, cable break detection is possible if the gateway is configured as a heart-
beat consumer. In this case, the cable break detection is performed by the gateway
itself.

e Heartbeat (producer) works without node guarding. In this case, the gateway can not
detect a fieldbus cable break.

e Heartbeat and node guarding/life guarding can not be used simultaneously.

e |If the configuration is changed from activated life guarding to no life guarding or vice
versa a complete power reset of the Flexi Soft system is required to setup the CANopen
network communication properly.

The following table gives an overview of the supported guarding protocols depending on

the configuration of SDO 1016 and SDO 1017 (heartbeat), SDO 100C (guard time) and
SDO 100D (life time factor).

Tab. 129: Guarding protocol SDO SDO SDO | Gateway heartbeat | Gateway NMT master
overview and comparison i i .
1016 1017 | 100C x life guarding node guarding
100D
0 0 0 Not allowed: Always use either node guarding or heartbeat!
1) 0 >0 Deactivated Cable break Required
detection
>0 0 0 Cyclic heartbeat | Cable break Possible for other
(consumer) detection slaves
0 >0 0 Cyclic heartbeat | Not possible Not possible, but
(producer) guarding as heart-
beat consumer is
possible
>0 >0 0 Cyclic heartbeat | Cable break Not possible
(producer and detection
consumer)
>0 >0 >0 Not allowed
Note Itis not useful to use heartbeat and life guarding at the same time.
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6.2.12 Error objects

The FXO-GCAN reports CAN specific errors (e.g. initialisation errors, cable break, CAN
communication errors) as FLEXBUS+ errors to the main module.

Module specific errors as described in Tab. 105 are reported as extended diagnostics via
the emergency object and SDO 1003.

Emergency object

The emergency producer (CANopen gateway) is triggered to send the emergency object to
the emergency consumer (any CANopen device, normally the controller) by the occurence
of CAN specific errors or an error condition as described in Tab. 105.

The emergency object is being sent as described in DS 301 (section 9.2.5):

Emergency state before | Transition | Module specific alarms Emergency state after

Error free 1 Incoming error Error occured

Error occured 2 Outgoing error, other errors | Error occured
present

Error occured 3 Incoming error, other errors | Error occured
present

Error occured 4 All errors cleared Error free

The gateway is in one of two emergency states, either Error free or Error occured. Emer-
gency objects are sent depending on the transitions between these two emergency states.
The error code in the emergency object shows the emergency state the gateway is in. See
also Tab. 131.

Error objects overview

CAN specific errors | Error code | Error type Emergency error code | Error Result/possible remedy
FLEXBUS+ Error register history
M1...M5 SDO 1003
CAN data overrun 4501h Warning 8110h - CAN messages have been lost.
CAN controller overrun 11h Bandwidth is limited.
in Rx Fifo 1,0,0,0,0 Check CAN settings, increase baud rate,
reduce participants/traffic.
CAN error passive 4503h Warning 8120h - The gateway sends only recessive bits, i.e. it
CAN controller is in 11h sets its own messages to invalid. The reason
error passive state. 0,0,0,0,0 is either a gateway hardware error or external
data transmission interferences.
Check cabling.
CAN bus off 4504h Warning - - Massive transmission errors. CAN controller
CAN controller is in has disconnected from the bus. Possible
bus off state hardware defect.
Power cycle the Flexi Soft system.
CAN Tx Fifo overflow 4506h Warning 8110h - CAN messages that were to be sent by the
CAN controller has no 11h gateway have been lost. The number of
transmit ressources 2,0,0,0,0 events triggering the gateway to send CAN
messages is too high for the set baud rate.
Increase the baud rate or change the
gateway configuration.
CAN init failed C507h Critical - - The CAN controller/transceiver is possibly
The CAN controller defect.
could not be initialised Replace the FXO-GCAN with a new device.
CANopen life guarding | 4508h Warning 8130h - Life guarding error message generated by the
CANopen life guarding 11h gateway: Either a failure of the node guarding
has detected a cable 0,0,0,0,0 or heartbeat NMT master has occurred or the
break CAN cable is broken.
Check the CANopen master. Check cabling.
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Module specific Error code | Transition Emergency error code | Error
alarms FLEXBUS+ | emergency | Error register history
state chart | M1...M5 SDO 1003

Gateway detected - 1 FFO1h M2, M3, M4, See Tab. 105.
incoming error as per 81h M5
trigger conditions M1 = Module index

M2...M5 = Module

diagnostics data
Gateway detected - 2 FFO2h M2, M3, M4, See Tab. 105.
outgoing error, other 81h M5
errors are present M1 = Module index

M2...M5 = Module

diagnostics data
Gateway detected - 3 FFO3h M2, M3, M4, See Tab. 105.
incoming error, other 81h M5
errors are present M1 = Module index

M2...M5 = Module

diagnostics data
All errors cleared - 4 0000h -

00h

M1=0

M2..M5 =0

Tab. 131: Error objects overview
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6.2.13 CANopen diagnostics examples

Example 1: XTIO module on position 1, output Q4 stuck at high

The gateway sends an emergency message (see Tab. 104).

CANID DLC
08C 8

DATA
03|FF|01|01|40|00|OO|OO

The gateway’s CANopen address is 12 (= C hex). The XTIO module has the position 1 in the
Flexi Soft system.

08C: Identifier (80 + C)
8: Data length code: 8 bytes follow.
O3FF: Error code FFO3: device specific error

01: Error register 01 of SDO 1001H

01: Module index M1: module in position 1

40: Module status bit 30 (bit 6 of byte M2) = 1: output 4 stuck at high (see Tab. 105)
Reading the current error from SDO 3100:

PLC request:

CAN ID DLC |DATA
60C 8 40 | 00 | 31 | 02 | 00 | 00 | 00 | 00
60C: Identifier (600 + C)

8: Data length code: 8 bytes follow.

40: Expedited upload request

00 31: Index 3100

02: Subindex 02: module in position 1 (see Tab. 125)
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Gateway response:
CANID DLC | DATA
58¢C 842‘00‘31‘02‘BF‘FF‘FF‘FB
58C: Identifier (580 + C)
8: Data length code: 8 bytes follow.
42: Upload response, data set size is not indicated
00 31: Index 3100
02: Subindex 02: module in position 1 (see Tab. 125)
FB: Error byte M5, bit 2 = O: external error
BF: Error byte M2, bit 30 = O: output 4 stuck-at-high error
Reading the error from the error history in SDO 1003:
PLC request:
CANID DLC |DATA
60C 840‘03‘10‘01‘00‘00‘00‘00
60C: Identifier (600 + C)
8: Data length code: 8 bytes follow.
40: Expedited upload request
03 10: Index 1003
01: Subindex 01: last error
Gateway response:
CAN ID DLC | DATA
58¢C 842‘03‘10‘01‘40‘00‘00‘00
58C: Identifier (580 + C)
8: Data length code: 8 bytes follow.
42: Upload response, data set size is not indicated
03 10: Index 1003
01: Subindex 01: last error
40: Module status bit 30 (bit 6 of byte M2 = O: output 4 stuck at high
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Example 2: XTDI module dual channel input error on 11/12

The gateway sends an emergency message (see Tab. 104).

CANID

DLC |DATA

08C

8 03 | FF | 01 | oc | 00 | 00 | 01 | 00

The gateway’s CANopen address is 12 (= C hex). The XTDI module has position 12 in the
Flexi Soft system.

08C:
8:
O3FF:
01:
OC:
01:

Identifier (80 + C)

Data length code: 8 bytes follow.

Error code FFO3: device specific error

Error register 01 of SDO 1001H

Module index M1: module in position 12 (C hex)

Module status bit 8 (bit O of byte M4) = 1: input 1-2 dual channel input evaluation:
error detected (see Tab. 105)

Reading the current error using SDO 3100:

PLC request:

CAN ID DLC | DATA

60C 8 40 | 00 | 31 | oD | 00 | 00 | 00 | 00
60C: Identifier (600 + C)

8: Data length code: 8 bytes follow.

40: Expedited upload request

00 31: Index 3100

0oD: Subindex OD = module in position 12 (module position = subindex - 1, see also

Tab. 125)

Gateway response:

CAN ID DLC | DATA
58¢C 8 42 | 00 | 31 | oD | FF | FF | FE | FB
58C: Identifier (580 + C)
8: Data length code: 8 bytes follow.
42: Upload response, data set size is not indicated
00 31: Index 3100
0oD: Subindex OD: module in position 12 (see Tab. 125)
FB: Error byte M5, bit 2 = 0: external error
FE: Error byte M4, bit O = O: input 1-2 dual channel input evaluation: error detected
(see Tab. 105)
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Tab. 132: Troubleshooting for
the FXO-GCAN

Symbol description:

O: LED is off

@ Green: LED lights up green
®: Red: LED flashes red
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Reading the error from the error history in SDO 1003:

PLC request:

CANID DLC |DATA

60C 840‘03‘10‘01‘00‘00‘00‘00

60C: Identifier (600 + C)

8: Data length code: 8 bytes follow.

40: Expedited upload request

03 10: Index 1003

01: Subindex 01.: last error

Gateway response:

CANID DLC |DATA

58C 842‘03‘10‘01‘00‘00‘01‘00

58C: Identifier (580 + C)

8: Data length code: 8 bytes follow.

42: Upload response, data set size is not indicated

03 10: Index 1003

01: Subindex 01: last error

01: Module status bit 8 (bit O of byte M4) = 0: input 1-2 dual channel input evaluation:
error detected

6.2.14 Diagnostics and troubleshooting

For information on how to perform diagnostics on the Flexi Soft system please refer to the
operating instructions for the Flexi Soft Designer software (SICK part no. 8012998).

Error

Possible cause

Possible remedy

FXO-GCAN does not supply any
data.

PWR @ Green

NS O Off

MS “@: Red (1 Hz)

Configuration required, node guard
or heartbeat message have not
been sent.

Configuration download is not
completed.

Configure the FXO-GCAN and download
the configuration to the device.

Wait until the configuration download
has been completed.

FXO-GCAN does not supply any
data.

PWR @ Green

NS @ Green

MS @- Red (1 Hz)

Configuration download is not
completed.

Wait until the configuration download
has been completed.

FXO-GCAN does not supply any
data.

PWR @ Green

NS @ Green

MS @ Red/green

No PDO transfer since power-up.

Start PDO transfer.
Transfer PDO via SDO 6000 or 6200.

FXO-GCAN does not supply any
data.

PWR @ Green

NS J@: Green

MS @ Red/green

No PDO Transfer since power-up.
False baud rate (CAN transceiver
could be in passive error).

False Node ID/CANopen address.
CAN cable has been disconnected.

Start PDO transfer.

Transfer PDO via SDO 6000 or 6200.
Check and correct the baud rate.
Check and correct the address.
Check CANopen cabling.

FXO-GCAN does not supply PDO
data.

PWR @ Green

NS O Off/@ Red/@® Green

MS @: Green (1 Hz)

FXO-GCAN is in Idle mode. Node
guard or heartbeat messages will
be sent.

Flexi Soft configuration is not veri-
fied and CPU module is stopped.

CPU/application is stopped. Start CPU
(change into Run state).

Verify the configuration with Flexi Soft
Designer and start the CPU module.

FXO-GCAN does not supply PDO
data.

PWR @ Green

NS @ Green

MS O Off

Supply voltage too low.

Check supply voltage.
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Error

Possible cause

Possible remedy

FXO-GCAN does not supply any
data.

PWR @ Red

NS @ Red

MS @ Red

Supply voltage dip.

Check supply voltage.
Reset Flexi Soft system

FXO-GCAN does not supply any
data.

PWR @ Green

NS -@: Green (1 Hz)

MS -@: Green (1 Hz)

False Node ID/CANopen address.
False baud rate (CAN transceiver
could be in passive error), FXO-
GCAN is in Idle mode.

Check and correct the address.
Check and correct the baud rate.

FXO-GCAN does not supply any
data.

PWR @ Green

NS @ Red

MS @: Red/green

False baud rate and FXO-GCAN
transceiver is in bus off state
(hardware problem at CAN physical
layer).

CAN cable has been disconnected.

Check and correct the baud rate.
Check CANopen cabling.
Reset Flexi Soft system.

FXO-GCAN does not supply any
data.

PWR @ Green

NS -@: Green (1 Hz)

MS @ Green

CANopen master is in stop or pre-
operational mode.

During initialization of the bus
system, another slave could not be
initialized.

CANopen state of FXO-GCAN is pre-
operational.

False Node ID/CANopen address.

Set CANopen master into Run state
(CANopen state Operational).

Check whether all slaves on the bus are
“On”.

Check CANopen cabling.

Check whether CAN master starts
automatically.

Check and correct the CANopen
address.

FXO-GCAN does not supply any
data.

PWR @ Green

NS @ Red

MS @ Green

FXO-GCAN transceiver is in error
passive.
CAN cable has been disconnected.

Check CANopen cabling.

Check the diagnostics messages with
Flexi Soft Designer.

Reset Flexi Soft system.

FXO-GCAN does not supply any
data.

PWR @ Green

NS @ Red (1 Hz)

MS @: Red/green

Node guarding or heartbeat
consumer failure.

Guarding configuration has been
changed.

Check CANopen cabling.

Check life guarding time (life time
factor 2 1)

Check heartbeat consumer time
(should be =2 1.5 x heartbeat producer
time)

Check the diagnostics messages with
Flexi Soft Designer.

Reset Flexi Soft system.

FXO-GCAN is in Critical fault
mode.

PWR @ Green
NS @ Red
MS @ Red (2 Hz)

FXO-GCAN internal device error.

CPU firmware version does not
support Flexi Soft gateways.

Switch off the power supply of the Flexi
Soft system and switch it on again.
Check the diagnostics messages with
Flexi Soft Designer.

Use a FX3-CPUx with the required
firmware version (see section 2.2
“Correct use” on page 10).

If the error remains, replace the
gateway.

FXO-GCAN/Flexi Soft system is
in Critical fault mode

PWR @ Red
NS O off
MS @ Red

FXO-GCAN is not plugged properly
into the other Flexi Soft module.
Module connecting plug is soiled or
damaged.

Other Flexi Soft module has
internal critical error.

Plug the FXO-GCAN in correctly.
Clean the connecting socket/plug.
Repower the system.

Check the other Flexi Soft modules.

6.3 DeviceNet gateway

The following Flexi Soft gateway can be used for DeviceNet: FXO-GDEV.

6.3.1 Characteristic of the DeviceNet implementation

e group 2 server (fragmented)

e acknowledge handling

¢ |/0 Messaging (Polled or Change of State/Cyclic) also fragmented
e baud rate adjustable via DIP switch (125 kbit/s, 250 kbit/s, 500 kbit/s)
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Fig. 74: Controls and status
indicators FXO-GDEV

Tab. 133: Meaning of the
status LEDs of the FXO-GDEV

Symbol description:

O: LED is off

@ Green: LED lights up green
@: Red: LED flashes red
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6.3.2

Interfaces and operation

Controls and status indicators

Network status LED

(red/green) \

Address switch 1

Module status LED — |
(red/green)
% Baud rate DIP switch
X
DeviceNet connection
Power LED (green) — Address switch 2
LED Meaning

= @) No voltage supply
% % ® Green Operational, voltage supply switched on

~ | @ Red System error

= @) Duplicate MAC ID check in progress

g @ Green Operational
& g @ Green No connection to the master

% @ Red Duplicate MAC ID check failed

€ @ Red (1 Hz) | Connection timeout

@) Power-up
- ® Green Executing, FLEXBUS+ and process data status: all “Good”
g @ Green Idle (cable not attached)
g @ Red/green | Executing; FLEXBUS+ and process data status: at least one
3 status “Bad”
% @ Red Critical fault, caused by emergency bit
= ®:- Red (1 Hz) | Configuration required or in progress
@ Red (2 Hz) | Critical fault, caused by gateway itself

For diagnostics see section 6.3.7 “Diagnostics and troubleshooting” on page 171.
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Tab. 134: Address switches
on the FXO-GDEV

Notes

Fig. 75: DIP switch settings
on the FXO-GDEV

Tab. 135: DIP switch settings
on the FXO-GDEV

Fieldbus gateways

How to set the DeviceNet address via hardware address switches:

Operating Instructions

Flexi Soft Gateways

> Set the DeviceNet address using the hardware address switches on the device front.
Then switch the Flexi Soft system off and back on again.

Switch Function
Address switch 1
x 10
10 position rotary switch for setting the module address (ones)
1 Address switch 2
X
10 position rotary switch for setting the module address (ones)

e The module addresses that can be selected using the address switches are in the

range 1-63.

e If both address switches on the device are set to O, then the address configured in

Flexi Soft Designer is used. There the address can be set in the range 0-63.

¢ If a higher address is selected, address 63 is active.

How to set the baud rate via hardware DIP switches:

» Set the baud rate using the DIP switches on the device. Then switch the Flexi Soft
system off and back on again.

Baud rate (kbit/s)

125

250

500

Baud rate [kbit/s] DIP 1 DIP 2 DIP 3 DIP 4
125 On On On Off
250 Off On On Off
500 On Off On Off

Notes

© SICK AG ° Industrial Safety Systems  Germany ¢ All rights reserved

o If all DIP switches are set to Off, then the setting for the baud rate in Flexi Soft Designer
is used.

o All other DIP switch settings will set the baud rate to 125 kbit/s.

How to set the DeviceNet address and baud rate via software using the Flexi Soft
Designer:

» Set both address switches to O.

» Set all DIP switches to Off.

» Open the Flexi Soft Designer and load the hardware configuration including the
DeviceNet gateway. Ensure that your project is offline.

» Click on the Gateways button above the main window and select the FXO-GDEV or
double click the FXO-GDEV in the hardware configuration view to open the gateway
configuration dialog.

» Click on Gateway configuration on the left hand menu. The following dialog will be
displayed:
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Fig. 76: Setting the DeviceNet
address of the FXO-GDEV it Flexi Soft Desigher 1500 e =

Project  Device  Extras
. 144 "
T - a lﬁ ﬁ Com settings :Jii'Cnnnett o 14 Disconnect | 2 Transfer 340 Upload = .

.
E:- Hardware configuration @' Logic editor Pﬁ Interfaces = 2 Report Dg Diagnostics ~ JULL Data Recorder

ﬂ
DeviceMet addiess
CPU to |1 3:
Devicelet .
T
g8

DeviceMet baud rate
=
%{}J [s00keps =
DeviceMet to
CPU

Dem

all B
Blo -
Gateway
configuration

| Machine Operator 13 Offfine l& Designer configuration is not verified

FADGORY

» Select the DeviceNet address in the DeviceNet address field.

» Select the baud rate in the DeviceNet baud rate field.

> Click Connect to go online and transfer the configuration to the Flexi Soft system.
Notes ¢ The address that can be set via the hardware address switch ranges from 1-63.

e The address that can be set via the Flexi Soft Designer software ranges from 0-63.

e The DeviceNet master cannot overwrite the address.

o |f the DeviceNet address and the baud rate are set using the Flexi Soft Designer, the
settings will become effective immediately after transferring the configuration (i.e.
withut switching off and switching on the Flexi Soft system). Exception: If the system is
in the Bus Off state, then you must switch off and on again the device for the changes
to become effective.

Plug assignment

The connection to the DeviceNet fieldbus is made using a 5-pin open style connector.

5 V+ (24 V) Voltage supply
j % 4 H CAN_H DeviceNet High
3 |:| 3 DR (CAN_SHLD) Screen connection (optional)
‘1? % 2 L CAN_L DeviceNet Low
“@[ 1 V- (GND) GND/OV

Bus cable

DeviceNet is based on CAN and is therefore a 2-wire bus system to which all bus users are
connected in parallel. Short stubs are also possible. The signal wires H and L must be ter-
minated at both ends of the bus using a 120 Q resistor. The screen must be continuous
over the entire length of the bus and earthed at one point. It is recommended to use a
twisted-pair cable with two twisted, screened pairs of cores. The 24 V supply voltage is
connected to the second pair of cores.

The transmission rate, depending on the network length, is between 125 kbit/s and

500 kbit/s. The possible network lengths are 100 m at 500 kbit/s up to 500 m at
125 kbit/s.
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Node | |y /N 77
% | 4 -t A w | 4" | 120 Q terminator
M ) L 120R
3
1 V-1
s o OO0 b

Fig. 78: DeviceNet bus cable

Depending on the cable used and the baud rate set, the following maximum physical
values are possible:

Tab. 136: Maximum cable Cable length 125 kbit/s | 250 kbit/s | 500 kbit/s
lengths FXO-GDEV
Overall length with thick cable (= 0,34 mm?) 500 m 250 m 100 m
Overall length with thin cable 100 m 100 m 100 m
Overall length with ribbon cable 380 m 200 m 75 m
Maximum stub length 6m 6m 6m
Maximum length of all stubs 156 m 78 m 39m

6.3.3 Setting up DeviceNet communication

To setup the DeviceNet communication between the gateway and the higher level func-
tional logic, the following steps must be taken:

¢ Install EDS file.

¢ Define type of communication.

¢ Define contents of the communication.

e Select and use data mapping.

Step 1: Install the electronic data sheet (EDS file)

The device characteristics are described using the Electronic Data Sheet (EDS), which eve-
ry standard bus configuration tool uses. Before the FXO-GDEV can be used as device in the
network configuration tool for the first time, the EDS file of the gateway must be installed
into the hardware catalogue of the tool.

You will find the EDS file and device icon for PLC interfacing ...
¢ in the Internet on the FXO-GDEV product page.

¢ in the Flexi Soft Designer program folder on your hard disk (default installation folder is
“C:\programs\SICK\FlexiSoft\DeviceDescriptions\...”).

» Download the EDS file and device icon from www.sick.com, on the FXO-GDEV product
page.

> Follow the instructions in the online help or in the user manual of the DeviceNet confi-
guration tool for installing EDS files.

Step 2: Define the type of communication

» Choose the type of communication that is to be used between the gateway and the
higher level functional logic (Polled or Change of state/Cyclic).
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Fig. 79: Configuration of the
type of communication based
on the example of the
DeviceNetI\/IanagerTM from
Allen Bradley

Fig. 80: Selection of input
data set 1 and output data
set 1 using
DeviceNetI\/IanagerTM from
Allen Bradley
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Edit I;0 Parameters : 01, FX 2x

T Stiobed: —————————— I Changs of State / Cycli
Input Size: Ig _I; Bytes % Change of State. € Cyclic
ze Dutput Bit: L
Input Size: ID _I::‘ Bytes
¥ Polled —————— | Output Size: IU = Byges
Input Size: I50 _|::' Bytes Heartbeat Fate: |25D _|::' msec
D Sl I‘ID =1 Bytes Advanced... |
FPoll Rate:  |Ewvery Scan 'l

if:8 | Cancel | Restore 1/0 Sizes |

Step 3: Define the contents of the communication

» Choose the input and output data sets that are to be transmitted between the gateway

and the functional logic.

B 21|
General Parameters | 1/0 Data | EDS Fie |

i Select the parameter that you want to configure and initiate an
action using the taolbar.

v Groups B an -| = Monitor L=l

jin] | Parameter | Current Value ‘

I?; Data size
1 Output size (Exclusiv...  One Output Set (10 Bytes) IZ‘

2 Input size Input Set 1 {50 Bytes) IZ‘

Assembly-Instances
; 3 Consumed Assembly-1...  Oukput Sets 1-5 IZ‘
4 Produced Assembly-In...  Input Sets 1-4 IZ‘

21 <o Group Specified>

Ok Abbrechen Obemehmen Hilfe
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Fig. 81: Selection of input
data set 3 and output data
set 1-5 using
DeviceNei:lVIanagerTM from
Allen Bradley
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- Fro-GDEV 2| x]
General  Parameters | /0 Data | EDS File |

i Select the parameter that you want to configure and initiate an
action using the toolbar.

¥ Groups 15 @ Al -| = Manitar L=

] | Parameter | Current Value |

= Data size

; 1 Qutput size (Exclusiv...,  Five Output Sets (50 Bytes) IZ‘
2 Input size Input Set 3 or 4 (60 Bytes) [=]

i Assembly-Instances

3 Consumed Assembly-I,,,  Output Sets 1-5 [=]
4 Produced Assembly-In... Input Sets 3-4 |Z|

£ <No Group Specified>

O Abbrechen Obemehmen Hilfe

Step 4: Configure data mapping

For information how to define and customize the content and tag names of the input and
output data sets please see chapter 7 “Layout and content of the process image” on
page 173 and the operating instructions for the Flexi Soft Designer software

(SICK part no. 8012998).

6.3.4 Supported DeviceNet features

The FXO-GDEV supports the following functions of a DeviceNet Group 2 slave (server):
e Explicit Messaging (fragmented)
¢ Implicit Messaging (I/0 messages)
- Poll I/0 (fragmented)
- Change of state I/0 (fragmented)
- Cyclic I/0 (fragmented)
e Unconnected Explicit Request Messages (pre-defined master/slave connection set)
¢ Device heartbeat and shutdown messages
e UCMM port (Unconnected Message Manager)
e Duplicate MAC ID messages

¢ Offline Connection Set

Pre-defined master/slave connection set

The FXO-GDEV supports a pre-defined master/slave connection set that makes it possible
to establish a DeviceNet connection that requires fewer network and device resources.
This set contains an explicit messaging connection and makes possible several different
I/0 connections, including Poll, COS and Cyclic.

Poll /0 messages

The Poll command is sent by the master. A Poll command is directed at a single, specific
slave (point-to-point connection). A master must send a dedicated Poll command to each
slave that is to be polled. On the receipt of the Poll command the slave replies to the
master with an /0 message.
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Tab. 138: Produced
Assembly Instance
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Change of state 1/0 and Cyclic I/0 messages

A Change of state message is sent by either the master or the slave. Change of state and
Cyclic messages are directed at an individual, specific slave (point-to-point connection).
They can be answered with a confirmation.

Explicit messages

Explicit message requests are used to read or write attributes. The result of such a request
is signaled with an explicit message reply.

Unconnected Messages

Unconnected messages (UCMM messages) are used to establish or close explicit connec-
tions between two devices. They are processed by the Unconnected Message Manager
(also termed a UCMM port). It is possible to establish a maximum of three simultaneous
connections via UCMM.

Group 2 Only Unconnected Explicit Request Messages

Group 2 Only Unconnected Explicit Request messages are used to allocate or close the
pre-defined master/slave connection set. They are only available on devices that do not
support a UCMM port and are used as an alternative method to establish a connection.
However only one connection with a single partner is possible, specifically the master.

Duplicate MAC ID messages

These messages are used to open the network access state machine that prevents two or
more nodes having an identical MAC ID in the same network.

6.3.5 DeviceNet protocol settings

Assembly object
Parameter name Meaning Value
SUPPORT_ASSEMBLY_ATTRIB_1N2 0 = Attributes 1 and 2 of the assembly object are not 1
supported
0 = Attributes 1 and 2 of the assembly object are supported
SUPPORT_ASSEMBLY_ATTRIB_4 0 = Attribute 4 of the assembly object is not supported 1
0 = Attribute 4 of the assembly object is supported
ASMOBJ_NUM_OF_INSTANCES Number of assembly instances 9

6.3.6 Assemblies

Assembly objects are used to exchange input or output data that comprise more than one
attribute via a single connection. Here a data package is prepared that can be referenced
as attribute 3 of the Assembly object class (class 4).

The information on which attributes are combined into an assembly object is called
assembly mapping.

Produced Assembly Instance (Target—Originator)

Instance ID | Description Size [bytes] Received data
1 Input data set 1-4 50 Input data set 1
82 Input data set 1-2
142 Input data set 1-3
202 Input data set 1-4
2 Input data set 2-4 32 Input data set 2
92 Input data set 2-3
152 Input data set 2-4
3 Input data set 3-4 60 Input data set 3
120 Input data set 3-4
4 Input data set 4 60 Input data set 4
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Tab. 139: Consumed
Assembly Instance

Notes

Tab. 140: Class attributes for
the Individual Data Set
Transfer object (73h)

Tab. 141: Instance attributes
for the Individual Data Set
Transfer object (73h)

Tab. 142: Individual Input
Data Set Transfer object
(73h) general services
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o All values are data type Array of USINT. Therefore the possible values range from

0-255.

e The access rule for all instances is GET.

¢ All these assemblies can be accessed via Implicit Message or via Explicit Message.

Consumed Assembly Instance (Originator—Target)

Instance ID | Description Size [bytes] Sent Data

5 Output data sets 1-5 10 One output data set
20 Two output data sets
30 Three output data sets
40 Four output data sets
50 Five output data sets

6 Output data sets 2-5 10 One output data set
20 Two output data sets
30 Three output data sets
40 Four output data sets

7 Output data sets 3-5 10 One output data set
20 Two output data sets
30 Three output data sets

8 Output data sets 4-5 10 One output data set
20 Two output data sets

9 Output data set 5 10 One output data set

¢ All values are data type Array of USINT. Therefore the possible values range from

0-255.

e The access rule for all instances is GET/SET.

¢ All these assemblies can be accessed via Implicit Message or via Explicit Message.

Individual Data Set Transfer object

(73h — one instance per data set)

The vendor specific Individual Input Data Set Transfer object defines the attributes by
which the PLC can request either full input data sets or individual parameters within an

input data set.

Class attributes

Attribute ID Name Data type Data value(s) Access rule

1 Revision UINT 1 Reading

2 Max. instance UINT 4 Reading

3 Number of instances UINT 4 Reading

Instance attributes

Attribute ID Name Data type Data value(s) Access rule

1ton Request input data Dependent 0-255 Reading

(dependent on set specific data on data set
data set definition) definition

General services

Service code

Implemented in Class

Implemented in Instance

Service name

O1h

Yes

Yes

Get_Attributes_All

OEh

Yes

Yes

Get_Attribute_Single
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Tab. 143: Individual Input
Data Set Transfer object
(73h) instance 1 attribute
definitions

Tab. 144: Individual Input
Data Set Transfer object
(73h) instance 2 attribute
definitions

Tab. 145: Individual Input
Data Set Transfer object
(73h) instance 3 attribute
definitions
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Instance attribute definitions

Attribute 1 to n — Request input data set specific parameters

These attributes return the input data set specific data arrays. Get Attribute Single
requests for a specific input data set only return the parameter information for the
requested data set. Get Attribute All requests return the entire data set.

The data set attributes, numbered from 1 to N, refer to each individual attribute of each
individual input data set. Each instance relates to a unique input data set and each input
data set has a unique attribute numbering scheme. The following tables reflect the attri-
bute definitions for each input data set.

Get All Data Set Attributes request
All data set information will be returned in integer (16 bit word) format. For byte data, the
first byte will be placed in the least significant or rightmost byte of the integer and the
second byte will be placed in the most significant or leftmost byte of the integer.
Example:
For an input data set, the data will be returned as follows:

- IntegerArray[O]: BBAAh — AA =BYTE1; BB =BYTE2
IntegerArray[1]: DDCCh — CC=BYTE3; DD = BYTE4

IntegerArray[6]: NNMMh — MM =BYTE13; NN = BYTE14

Instance 1 — Input data set 1 attribute definitions

Attribute number Data set parameter Size
1 Byte 1 SINT
2 Byte 2 SINT
50 Byte 50 SINT

Instance 2 — Input data set 2 attribute definitions

Attribute number Data set parameter Size
1 Overall CRC UDINT
2 System CRC (SCID) UDINT
3 Reserved UDINT
4 Reserved UDINT
5 Reserved UDINT
6 Reserved UDINT
7 Reserved UDINT
8 Reserved UDINT

Instance 3 — Input data set 3 attribute definitions

Attribute number Data set parameter Size
1 Module status module O UINT[2]
2 Module status module 1 UINT[2]
15 Module status module 14 UINT[2]
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Instance 4 — Input data set 4 attribute definitions
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Tab. 146: Individual Input Attribute number Data set parameter Size
Data Set Transfer object
(73h) instance 4 attribute 1 Reserved UINT[2]
definitions
2 Reserved UINT[2]
15 Reserved UINT[2]
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Tab. 147: Troubleshooting for
the FXO-GDEV

Symbol description:

O: LED is off

@ Green: LED lights up green
@- Red: LED flashes red
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6.3.7

Diagnostics and troubleshooting

Chapter 6

For information on how to perform diagnostics on the Flexi Soft system please refer to the
operating instructions for the Flexi Soft Designer software (SICK part no. 8012998).

Error

Possible cause

Possible remedy

FXO-GDEV does not supply any

MS @ Red (1 Hz)

data. or heartbeat message have not
PWR @ Green been sent.
NS O Off Configuration download is not

completed.

Configuration required, node guard

Configure the FXO-GDEV and download
the configuration to the device.

Wait until the configuration download
has been completed.

data.

FXO-GDEV does not supply any

PWR @ Green
NS @ Green
MS -@: Red (1 Hz)

completed.

Configuration download is not

Wait until the configuration download
has been completed.

data.

FXO-GDEV does not supply any

PWR @ Green
NS @ Green
MS -@: Red/green

power-up

No data transmission since

Start the data transmission.

FXO-GDEV does not supply any

MS -@: Red/green

data. power-up
PWR @ Green False baud rate
NS “@: Green

No data transmission since

False Node ID/DeviceNet address
The cable has been disconnected.

Start the data transmission.
Check and correct the baud rate.

Check and correct the Node ID and
DeviceNet address.

Check cabling.

FXO-GDEV does not supply PDO

FXO-GDEV is in Idle mode. Node

CPU/application is stopped. Start CPU

NS “@: Green (1 Hz)
MS @ Green (1 Hz)

data. guard or heartbeat messages will (change into Run state).
PWR @ Green be sent. Verify the configuration with Flexi Soft
NS O Off/@ Red/@® Green Flexi Soft configuration is not Designer and start the main module.
MS -@: Green (1 Hz) verified and main module is
stopped.
FXO-GDEV does not supply PDO | Supply voltage too low. Check supply voltage.
data.
PWR @ Green
NS @ Green
MS O Off
FXO-GDEV does not supply any | Supply voltage dip. Check supply voltage.
data. Reset Flexi Soft system.
PWR @ Red
NS @ Red
MS @ Red
FXO-GDEV does not supply any | False Node ID/DeviceNet address. | Check and correct the Node ID and
data. False baud rate, DeviceNet address.
PWR @ Green FXO-GDEV is in Idle mode. Check and correct the baud rate.

FXO-GDEV does not supply any

MS @: Red/green

data. transceiver is in bus off state
PWR @ Green (hardware problem at DeviceNet
NS @ Red physical layer).

False baud rate and FXO-GDEV

The cable has been disconnected.

Check and correct the baud rate.
Check cabling.
Reset Flexi Soft system.

FXO-GDEV does not supply any

data. operational state.

PWR @ Green During initialization of the bus

NS -@: Green (1 Hz) system, another slave could not be
MS @ Green initialized.

pre-operational.

DeviceNet master is in stop or pre-

DeviceNet state of the FXO-GDEV is

False Node ID/DeviceNet address

Set DeviceNet master into Run state
(DeviceNet state Operational).

Check whether all slaves on the bus are
“on”.

Check cabling.

Check whether DeviceNet master starts
automatically.

Check and correct the DeviceNet
address.

data.

NS @ Red

FXO-GDEV does not supply any
PWR @ Green

MS @ Green

passive.

FXO-GDEV transceiver is in error

The cable has been disconnected.

Check cabling.

Check the diagnostics messages with
the Flexi Soft Designer.

Reset Flexi Soft system.
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Error

Possible cause

Possible remedy

FXO-GDEV does not supply any
data.

PWR @ Green

NS @ Red (1 Hz)

MS @: Red/green

Node guarding or heartbeat
consumer failure

Guarding configuration has been
changed.

Check cabling.

Check life guarding time (life time
factor 2 1).

Check heartbeat consumer time
(should be = 1.5 x heartbeat producer
time).

Check the diagnostics messages with
the Flexi Soft Designer.

Reset Flexi Soft system.

FXO-GDEV is in Critical fault
mode.

PWR @ Green
NS @ Red
MS @ Red (2 Hz)

FXO-GDEV internal device error

CPU firmware version does not
support Flexi Soft gateways.

Switch off the power supply of the Flexi
Soft system and switch it on again.
Check the diagnostics messages with
the Flexi Soft Designer.

Use a FX3-CPUx with the required
firmware version (see section 2.2
“Correct use” on page 10).

If the error remains, replace the
gateway.

FXO-GDEV/Flexi Soft system is
in Critical fault mode.

PWR @ Red
NS O Off
MS @ Red

FXO-GDEV is not plugged properly
into the other Flexi Soft modules.
Module connecting plug is soiled or
damaged.

Other Flexi Soft module has
internal critical error.

Plug the FXO-GDEV in correctly.
Clean the connecting socket/plug.
Repower the system.

Check the other Flexi Soft modules.
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Layout and content of the process image

Tab. 148: Content of the data
sets 1-4
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7.1 Routing

The process image transmitted by the Flexi Soft gateways into the network consists of the
operational data (e.g. logic results, input and output states) and the diagnostics data (e.g.
module status, CRCs). These data are organised in 4 data sets.

Data set | Content Size Can be customized
1 Operational data Max 50 byteslG) Yes
2 CRCs 32 bytes No
3 Status and diagnostics 60 bytes No
4 Reserved 60 bytes No

The operational data in data set 1 are organized into one or several data blocks, depen-
dent of the network protocol. For detailed information about the modularisation of the data
sent into the network please see Tab. 149 and read the chapter on the related gateway.

The content of data set 1 can be freely customized with a granularity of 1 byte but is pre-
configured in the delivery status (see section 7.2 “Default settings for the operational
data” on page 174 and section 7.3 “Customizing the operational data (Flexi Soft to
Network)” on page 175).

The diagnostics data in data sets 2-4 depend on the network protocol used and are
described in the chapter on the related gateway.

8 FX0-GCAN: 32 Bytes.
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7.2

Default settings for the operational data
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In the delivery status, the operational data are pre-configured. Depending on the gateway
used, these data are subdivided in several data blocks.

The following table gives an overview which bytes are assigned to the default configuration
and how the data are modularised for the different gateways.

Tab. 149: Default configura-
tion for the operational data
transmitted into the network

174

EtherNet/IP, Modbus TCP,

Ethernet TCP/IP

PROFINET 10, PROFIBUS DP

2]
S
(]

Default assignment

Input data set

Default assignment

Input data block

Logic result O

Logic result 1

Logic result 2

Logic result 3

Module 1 input

Module 2 input

Module 3 input

Module 4 input

Module 5 input

OO N| O O B W N| PO

Module 6 input

Module 7 input

Module 8 input

Module 9 input

Module 10 input

Module 11 input

Module 12 input

Module 1 output

Module 2 output

Module 3 output

Module 4 output

Module 5 output

Module 6 output

Module 7 output

Module 8 output

Module 9 output

Module 10 output

Module 11 output

Module 12 output

Gateway direct output
values O

29

Gateway direct output
values 1

30

Gateway direct output
values 2

31

Gateway direct output
values 3

32-35

Not assigned

36-47

Not assigned

48-49

Not assigned

#1
(50 bytes)

Module 1 input

Module 2 input

Module 3 input

Module 4 input

Module 5 input

Module 6 input

#1

Module 7 input

(12 bytes)

Module 8 input

Module 9 input

Module 10 input

Module 11 input

Module 12 input

Module 1 output

Module 2 output

Module 3 output

Module 4 output

Module 5 output

Module 6 output

#2

Module 7 output

(12 bytes)

Module 8 output

Module 9 output

Module 10 output

Module 11 output

Module 12 output

Logic result O

Logic result 1

Logic result 2

Logic result 3

Gateway direct output
values O

#3

Gateway direct output
values 1

(12 bytes)

Gateway direct output
values 2

Gateway direct output
values 3

Not assigned

Not assigned

#4
(12 bytes)

Not assigned

#5
(2 bytes)

For the FXO-GETC please see Tab. 75 on page 107.
For the FXO-GCAN please see Tab. 110 on page 143.

The default byte assignment can be freely customized as described in the following

section.
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Fig. 82: Default configuration
for the operational data
transmitted into the network
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7.3 Customizing the operational data (Flexi Soft to
Network)

This section outlines briefly how you can customize the operational data that the Flexi Soft
gateway transmits to the network. You will find more detailed information in the Flexi Soft
Designer software operating instructions (SICK part no. 8012998).

In the delivery status, the data routing configuration of the Flexi Soft gateways is shown in
the gateway configuration dialog.

> Click on the Gateways button above the main window and select the respective gate-
way or double click the desired gateway in the hardware configuration view to open the
gateway configuration dialog.

> Click on the CPU to network tab on the left hand menu to display the routing configu-
ration dialog.

The default setting is as follows (example for Modbus TCP):

il Flexi Soft Desianer 1.3.0 RCO - [New Project] % =[O x|
Project as
5 - ﬁ; o settings ;i%[nr\nect LjDismr\nect ) Transfer £ Upload | BE -
E‘_,Hardware configuration ¥ Logic editor 2 Report @), Diagnastics SICK CPU1 main unit
_Ji 5 Il [y Ressttodefaul Clear al s Mo
I~ Show only availsble data
Flesi Seftto | —
Modbus TCP Input data Dupu] > [
=] {1 Module 1 TION] 1 Logic rssult 1 [Output] & e [ s 5 e ] o o v
5 . 2 Logicresult 2 upe] & | 000 DEO0DEDOD
= { Module 2 [<TIOR]) 3 Logictesut3 Oupt] & | 0 QEEOEE00
. Module 3 4 M -., [Input] E 0x00 ’ ac
to Flexi Saft Module 4 5 M 02, [rput] =+ 0x00
Modls 5 BEE el Ioul 3 | =00 OE0E200
1 7 Madued a2 | o0 DOE0EED00
kiodtiel 8 Moduie 5 frpul 3 =0 0202230
Madule 7 9 Module 6 2 rput] 3 0 dagnEaaaa
deny Modde 3 10 Moduls 7 el 3 | %00 0308200
a _—— 11 Module 8 nputl 3 0 dagnEaaaa
: EEL3 12 Modued el 3 | 000 DO@0E220
Madi 10 13 Moddle 10 el 9 | 040 HE@OEB330
Module 11 14 Module 11 el 3 | 000 30222330
TCRAP Module 12 2 paa fnul 9| 000 AEB0EEAH60
gt B 3 0 [Output] = 00 EEDEa80
Gateway 2 input data a [Output] = X0 dEE0ansn
Module st il Oupe] & | 000 DOE20E2030
odule status 713 Module 4 D] & | 0 AEEO0EEAEO | =
. o
 EFL1input 4 Module 1 [<TION]] =
EFI 2 input
@ K - 3
E]  caooxTionlre
a2
3. ResetxTIO[]IS
& El -
] c4000RTIONLIR4
@ E
E]  caoooxTiopiniz |
2 Input types | & Dulput Update interval [me] 8
Machine Operator Eﬁ Offline l& Designer configuration is nat verified

Basically this dialog is divided into three areas: Available data [1], Gateway data set to
network [2] and Tag names [3]. The upper left corner of the dialog holds the toolbar [4].
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Fig. 83: Toolbar for the
routing configuration

Note

Layout and content of the
process image Operating Instructions

Flexi Soft Gateways

731 The toolbar

= & @ Fesef todefault Clear all [ &)

The toolbar contains buttons for the following actions (from left to right):

¢ The Load user configuration and Save user configuration buttons allow you to load
and/or save a configuration including the used tag names in XML format. If you load a
configuration, all previously made changes that have not been saved will be lost. You
can not undo this action.

¢ With the Import and Export buttons you can import and export the used tag names as a
CSV file or in a network specific file format, e.g. SIEMENS .seq for PROFIBUS or
PROFINET. This allows you to import and use the assigned tag names in a PLC program.

The Import button is only available for the Network to gateway routing configuration.

¢ Reset to default restores the default routing configuration. You will be prompted for
confirmation. If you click Yes, all previously made changes that have not been saved will
be lost. You can not undo this action.

¢ Clear all clears the configuration, i.e. deletes all assigned bytes in the Gateway data
set to network area. You will be prompted for confirmation.

* Delete routing deletes the selected byte from the Gateway data set to network area.

¢ The Undo and Redo buttons allow you to undo or redo changes you made to your
configuration.

7.3.2 Available data area

This area offers all sources from which data may be routed into the network. It is divided in
two views holding the available Input types and Output data. You can switch between
these views using the file cards at the bottom.

¢ The Input types view contains the input values for the connected Flexi Soft modules
and EFI devices. If your Flexi Soft system contains a second gateway, the input data of
this gateway (i.e. data received from the network the second gateway is connected to)
will be available here as well.

¢ The Output view offers the output values for the connected Flexi Soft modules and EFI
devices as well as the Logic results from the logic editor.

All sources supported by the current configuration are displayed in black:
¢ connected Flexi Soft modules

e connected EFI devices

e configured logic results™”

e gateway input data available from another gateway in the system

Sources currently not configured will be displayed in grey. Activating the Show only
available data checkbox in the upper left corner hides the unused sources from the view.

Sources that offer “live” data are marked with a little icon next to the text.

) 1n the default configuration, only the first logic result byte (Logic result 0) is active and available. You can
activate more logic result output bits in the logic editor (see the Flexi Soft software operating instructions,
SICK part no. 8012998).
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How to add a data byte to the routing table:

> Drag and drop an element (i.e. byte) from the Available data area to a free slot in the
Gateway data set to network area. If the desired position is not free, you will have to
clear it first by deleting or moving the byte currently assigned to it.

It is possible to use the same byte several times in the routing table.

7.3.3 Gateway data set to network area

This area contains the routing table. It shows the current content of the Flexi Soft gate-
way'’s input data modules, bytes and bits highlighted blue will hold “live” data from the
system since the hardware configuration does support the source. Bytes highlighted grey
actually do not have data associated with them since the hardware configuration does not
support the sources.

How to delete a data byte from the routing table:

> Drag and drop the byte you want to delete to the trashcan icon in the bottom left corner
of the Gateway data set to network area.

or:

> Select the byte you want to delete by clicking it with the left mouse button. Then, click
on the Delete routing button in the toolbar.

or:

> Call up the context menu by clicking the respective byte with the right mouse button. In
the context menu, select the Delete routing command.

How to move a data byte to another place in the routing table:

> Drag and drop the byte you want to move to the desired position. If the desired position
is not free, you will have to clear it first by deleting or moving the byte currently assigned
to it.

7.34 Tag names area

This area shows the tag names associated with each bit of the byte currently selected in
the Available data or the Gateway data set to network area. You can enter these tag
names in the logic editor and in the hardware configuration dialog (e.g. for extension
modules).

In the Tag names area of the Flexi Soft to Network configuration dialog, it is not possible to
edit tag names, with the exception of the gateway direct outputs (see the following
section).
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7.3.5 Gateway direct output values

It is possible to write values directly from the logic editor into a gateway. In the default
process image, four bytes are reserved for these gateway direct output values which can
be found in the logic editor in the Outputs file card.

In order to use gateway direct output values, a CPU with firmware V2.00.0 or higher is
required.

i Flexi Soft Designer 1.3.0 RCD - [New Project] ; o[]S}

Project  Device  Extras

e ﬁ; =] %‘Com settings Qﬁchnect 13 oisconnect g Transfer £ Uplosd | S

1 Hardware configuration 3@ Logic editar H GMOD gateway [13] 2 Report. @) Diagnostics

_i 25 el [§y Ressttodefaut Clearal

SICK CPU1 main unit

[¥ Show only avalable data 21 Module & Oupa] & | 000 AIIIEIEIW =
Flexi Saft to 22 Modue? Dupw] & | 000 DOJEEE230
Mrdbiss TOP Output data 23 Modied pdl & | 000 DOEEBE230
- Logic results 24 Moduled [Output] & [ e [ 5 [ [ e [0
A | 5 Gotemay 2 output data %5 Mods 10 el e | o QREEE200
=] 25 Modds 11 e e | o QEEEE200
ModbueTop | GPROM14) DirsciOulE23 Hodulz 12 Ouput] & | 0 DEEEEEDG
o Flexi Soft 4 GPRO[14] DirectOuliB30 = Dl
5
] b GPROL 4 DirectOuiE31 5
Ff GPROL 4 DirectOuiE32 GPRO[14] Di Duput] -
= 2 i AEE0aaaa
By | | o DOEDBEDDO =
Cofiaunstion
1B GPRO[14] DirectDutiB30 B
[ Bf  DisctOuBINBI7 GPRO[A I F
@ Pf DicctDuB30EIE GPROI 41306
DDLF;{'EZD“ @ M DiecOWB30BI5 GPRO14]1305
0 Pf DicctDuB30.Bid GPROL4)130.4
D Pf DicctDuB30E3 GPROM 41303
3 P DiecuB3N B2 GRRO[4) 130 2
0 Bf  DisctOuiBan B GPRO[AIATT
@ P DirectOUB30EI0GPRON4]130.0 |
3 ihpultipes | € Ouput | Update inerval [ms] 8

Machine Operator 135 Offline /I Designer configuration s not verlfisd

If required, you can configure any byte as gateway direct output value. In order to do this,
you need to assign tag names for the bits you want to use.

How to define additional gateway direct output values:

» Click on a free byte in the Gateway data set to network area to select it.

> Activate the Use direct editing checkbox in the upper left corner of the Tag names
area. You will now be able to edit the tag names for this byte.

> If desired, enter a tag name for the selected byte.

» Enter tag names for the individual bits of the selected byte that you want to use as
gateway direct output values.
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Fig. 85: Defining additional
gateway direct output values i e Soft Designer 1.3.0 RCO - [New Project] IRl
in the process image | Brofec:  Deviee  Exras

- a B ‘&R"Cm settings Bjcnr\nect EDismnnect f_é‘q] Transfer i})ﬂj Upload | BE -

Y Hardware configuration 3@ Logic editor a Report &) Diagnostics SICK CPU1 main unit

C 7 bl [y Resettodefauk Clearal T &)

G

7. Show orly avallble dats N v dogoaaon | 2
r:‘:;lhg:’T“EUP T 42 Direct Dutput ] [Output] & =0 dEd0aaano

x0 doG0a20a
» AEg0Ea20a

P =t

I E Logic results

B Gateway 2 output data 15 =0 808800
| [= X % »0 A080E000
Modhue1cp | 1 BPROI4]Direet0uiB2s 7 w0 200000
toFlexiSolt | [ GPRO[14] DirectOLNB30 4 e (16 57 [ ]2 0]
I+ GPRO[ 4] DirectOuiE31 - Ed w0 dogoaoao J
Eﬁ 5 I+ GPRO[14] DirectutiB32 i -
-

¥ Use dirsct editing
Gateway

configuration 42 [Direct Dutput Bpte 42
E;;- a M|
.ﬂb_ @ h
TERAP a M
sanfiguration [ |
T4 [Direct Output 42.3
T4 [Direct Output 42.2
T4 [Direct Qutpu 42.1
T4 [Direct Ouipu 42.0
3 Inputtypes | € Ouiput Update interval [ms] &

Machine Operator [J5 offine A\ Designer configuration is not verfied

All bits of the selected byte with a tag name will now appear in the logic editor in the
Outputs file card.

Note You can edit the predefined gateway direct output values in the same way.
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Fig. 86: Network to Flexi Soft
dialog of the FXO-GMOD
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7.3.6 Output data configuration (Network to Flexi Soft)

In order to enable incoming data bits:
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» Click on Network to CPU on the left hand menu. The following dialog appears:

i Flexi Soft Designer 1.3.0 RCO - [New Project] =10l x|
Project  Device  Extras
A - e; % ﬁ@m settings m@mm Lles(nnnE(t ] Transfer i{ Upload | B -
m Hardware configuration 3 Logic editor 2 Repart Dg Diagnastics SICK CPU1 main unit
‘i 5 bl (3 [y Resettodefauk Clear al
G U
Flexi Soft to ol
todbus TCP 765 |2
= 000 g
= 000 g
Il 000 a
Modbus TEP : gl (5[5 ]5 [2 0]
to Flexi Saft 5 1 000 GEBDE’EE‘E
& w0 @aa0aaaa
7 0 dagaaaasa
8 0 dagaaaasa
E] 0 ddgaaasa
et e
OutputDataSet2
10 N (165 =[5 2[5 [0]
il N (165 =[5 2[5 [0]
TCRIP 2 w0 @088
configuration 13 w da0aaso
14 w da0aaso
18 w da0aaso
16 w0 da0Eaaso
17 il dad0aas
18 il dad0aas
19 wl daa0aas
‘ OutputDataSet3 |
I | 00 AEADEADRN =
1f5181
= [ei7
+ [bis
+ [eis 2
['a S B )
a # [|os
a #H |
a8 H [
@ # [eo
Update interval [ms] g
Machine Operater [J35 Offine [/ Designer configuration is nat verified

Basically this dialog is divided into two areas: Gateway data set from network [1] and

Tag names [2]:

The Gateway data set from network area shows the current configuration of the output

modules.

The Tag names area shows the tag names associated to the byte selected in the

Gateway data set from network area.

> Select a byte in the Gateway data set from network area.

» For each bit of the selected byte that you wish to use, enter a tag name in the Tag

names area.

© SICK AG ° Industrial Safety Systems  Germany ¢ All rights reserved

8012664/XB29/2013-06-11

Subject to change without notice



Operating Instructions

Flexi Soft Gateways

Fig. 87: Tag names of incom-
ing bits in the logic editor dia-
log of the FX3-CPUx
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Each bit you enter a tag name for here will be available within the logic editor or for the
process image of a second gateway:

$i Flewi Soft Designer 1.2.0 - [New Project]

Project Device Extras
I ; 4
A5 a EI /ﬁ Com Settings J‘iCnnnect J 44 Disconnect ] Transfer g Upload [ =
Ity iy L L =

m: Hardware configuration @- Lagic editar H GMOD Gateway [13] ﬂ Report Bg Diagnaostics
Help - 2 ﬂ \j

t_J/ first steps with logic ecditor
@ Howe can | simulate the configuration? Injout Summary Fage ~ Page 1

|8 How can | use the message generator? ®
L3

-"@

b @) report
@ grouped & customised function blocks

AR
S B Mo
o Howe can | minimize my reaction time? | 7 | &= R

. I
E] XTIO[1]1112 4000

:.“.........[.::I.n s
. E] HTIO[]1314 4000 F—I 2 .

{ crui[o L
= { GMoD[13]

) E] KTIO[ 14718 4000

+] Bute 0.0.1.B11
+4] Byte 0.0.2Eit 2
+] Bute 0.0.2B1 3
++] Byte 0.0.4Bit 4
+] Bute L.05BIS
4] Byte 0.0.EEI6
P Eute D.07B
@ GMOD[13]Input Status
© GMOD[13]. Dutput Status

& i xro[1]

] =Tiop) iz caonn
[&] =<1i001}1314.C4000
3 RTIOA]I5 Reset

&l =1iof1}i718.c4000

7.3.7 Saving and loading a configuration

Using the buttons Load user configuration and Save user configuration you can save and
load your configuration in XML format. If you load a configuration, all previously made
changes that have not been saved will be lost. You can not undo this action.

7.3.8 Importing and exporting a configuration

With the Import and Export buttons you can import and export a configuration including
the tag names used as a CSV file or in a network specific file format, e.g. SIEMENS .seq for
PROFIBUS or PROFINET. This allows you to import and use tag names you have assigned in
the Flexi Soft project in the PLC program and vice versa.

If you import a configuration, all previously made changes that have not been saved will be
lost. You can not undo this action.

The Import button is only available for the Network to gateway routing configuration.
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7.4 Monitoring the operational data online

When the Flexi Soft system is online and running, you can monitor the operational data

online in the gateway configuration window.

» Click on the Gateways button above the main window and select the respective gate-
way or double click the desired gateway in the hardware configuration view to open the
gateway configuration dialog.

» Click on the Flexi Soft to Network or the Network to Flexi Soft tab on the left hand
menu to display the routing view for the input or output data you want to monitor.

For both directions, Flexi Soft to Network as well as Network to Flexi Soft, inactive bits

are displayed grey while active bits are highlighted green:

Fig. 88: Active and inactive
bits in the online process
image

Input DataBlock 2 |E13..1B24

IB12  Maduls 1 [=TIO[]] [Output] = 0 HEAEEBEBEE

IBE14 Module 2 [+ [Output] - 0=05 BEBBBEE’E
IR15 Radule 3 Mol NN FEAGAREIEAFEGG

In the Flexi Soft to Network view, bits that are inactive due to an error are displayed red.
This could be the case e.g. for the outputs of an FX3-XTIO module if the power supply of
this module is faulty:

Fig. 89: Inactive Network
input bits as a result of an
error.

Input DataBlock 2 18131624

W7 |6 15 [ [2 [ [0 |
IB14  Module 2 [<TID[2]] i |6 5 =[5 ]2 R ]0]

1IB1R kAadil= 2 [ | -~ nenn FAFRAIEREIEEAER

In the Network to Flexi Soft view, bits that have no tag name assigned (so that they can
not be used in the logic editor) but which are included in the process image that the Flexi
Soft gateway receives from the PLC, are highlighted yellow:

Fig. 90: Network output bits
with no tag names assigned
in the online process image

OutD ataSet]

001 B0 0B0
00 HEE08880

RGO T T Tee T Toep T e |

Note The Flexi Soft gateways always reflect the actual physical status of the inputs and outputs
on the connected modules and devices. This means that even when Force mode is active
and inputs that are physically Low are forced High (or vice versa) the actual physical
status of these inputs will be transmitted to the PLC instead of the (virtual) forced status.
If, however, as a result of forcing of one or several inputs, one or several outputs change
their status, the changed status of these outputs will be transmitted to the PLC since the
actual physical status of the outputs on the devices has changed.
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Technical specifications

Technical specifications

Tab. 150: Technical specifi-
cations FXO-GENT, FXO-
GMOD and FXO-GPNT

Tab. 151: Technical
specifications FXO-GETC

8012664/XB29/2013-06-11

Subject to change without notice

Chapter 8

8.1 Technical specifications gateways

811 EtherNet/IP, Modbus TCP, PROFINET 10

Interface

Fieldbus

EtherNet/IP, Modbus TCP, PROFINET 10

Integrated switch

3-port layer-2 managed switch with Auto-
MDI-X for automatic detection of crossed
Ethernet cable

Connection technique

RJ-45 socket

Transfer rate

10 Mbit/s (10 Base-T) or 100 Mbit/s (100
Base-TX), autosensing

Update rate (heartbeat rate)

Configurable from 40 ... 65,535 ms

Change of state (COS) update rate

10 ms

Addressing factory setting

IP: 192.168.250.250
Subnet mask: 255.255.0.0
Default gateway: 0.0.0.0

MAC address

Printed on type label, example:
00:06:77:02:00:A7

8.1.2 EtherCAT

Interface

Fieldbus

EtherCAT

Connection technique

RJ-45 socket

EtherCAT application cycle time 4 ms
Watchdog Time Process Data =25ms
Watchdog Time Process Data Interface =255 ms

(PDI)
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Tab. 152: Technical
specifications FXO-GPRO

Tab. 153: Technical
specifications FXO-GCAN

Technical specifications

8.1.3 PROFIBUS DP

Operating Instructions

Flexi Soft Gateways

(automatic adjustment)

Interface Minimum Typical Maximum
Fieldbus PROFIBUS DP-VO

Interface level RS-485

Connector technology | D-Sub socket 9-pin

Slave address (setvia |0 99

rotary switches)

Slave address (setvia |3 125

Flexi Soft Designer)lg)

Baud rate 12 MBaud

Baud rate (kbit/s
with standard cable)

9.6/19.2/93.75
187.5

500

1500

12000

Max. cable length

1200 m
1000 m
400 m
200 m
100 m

Cable parameters see section 6.1 “PROFIBUS DP gateway” from page 116.

8.14 CANopen

Interface Minimum Typical Maximum
Fieldbus CANopen DS-301
Interface level RS-485

Connector technology

5 pin open style connector

Flexi Soft Designer)lg)

Slave address (setvia |0 99
rotary switches)
Slave address (setvia |1 127

Baud rate (kbit/s
with standard cable)

125
250
500
800
1000

Max. cable length

500 m
250 m
100 m
40 m
20m

Cable parameters see chapter 6.2 “CANopen gateway” from page 130.

) |n order to set the slave address via software, the hardware setting for the address must be “00”.

19;
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8.1.5 DeviceNet

Tab. 154: Technical Interface Minimum Typical Maximum
specifications FXO-GDEV
Fieldbus DeviceNet
Interface level RS-485
Connector technology | 5-pin open style connector
Slave address (via 0 63
rotary switch)
Slave address (via Flexi | 1 63
Soft Designer)zo)
Baud rate (kbits/s Max. cable length
with standard cable)
125 500 m
250 250 m
500 100 m

Cable parameters see section 6.3 “DeviceNet gateway” on page 160.

8.2 Technical specifications, supply circuit

These technical specifications apply to all gateways.

Tab. 155: Technical

S99 o Supply circuit Minimum Typical Maximum
specifications supply circuit i

(e.g. via FLEXBUS+)
Supply voltage 16.8V DC 24V DC 30V DC
Power consumption
FXO-GPRO, FXO-GCAN, - - 1.6 W
FXO-GDEV
FXO-GENT, FXO-GMOD, - - 2.4 W
FXO-GPNT
FXO-GETC - - 3W

200 |n order to set the slave address via software, the hardware setting for the address must be “00”.
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8.3 General technical specifications

These technical specifications apply to all gateways.

Tab. 156: General technical

specifications Terminals
Fieldbus See section 8.1 “Technical specifications
gateways”
FLEXBUS+ 10-pin connector for internal safety bus
(plug)
Climatic conditions
Ambient operating temperature T, -25to +55 °C
Storage temperature -25t0 +70 °C
Relative humidity 10% to 95 %, non-condensing
Climatic conditions
Air pressure in operation 860 to 1060 hPa (EN 61131-2)
Mechanical strength
Vibration resistance 10-500 Hz/5g (EN 60 068-2-6)
Shock resistance
Continuous shock 10 g, 16 ms (EN 60 068-2-29)
Single shock 30 g, 11 ms (EN 60068-2-27)
Electrical safety (see FX3-CPUx)
Enclosure rating IP 20 (EN 60529)
Protection class Il (EN 61140)
Electromagnetic compatibility Class A (EN 61 000-6-2/EN 55011)
Mechanical and assembly
Housing
Material Polycarbonate
Type Device for control cabinet installation
Enclosure rating
Housing IP 20 (EN 60529)
Terminals IP 40 (EN 60529)
Colour
Gateways Light grey
Weight
FXO-GENT, FXO-GMOD, FXO-GPNT 125 g (£ 10%)
FXO-GPRO, FXO-GETC, FXO-GCAN, 150 g (+ 10%)
FXO-GDEV
FLEXBUS+ connection (internal bus)
Number of poles 10
Connectors 1 plug left, 1 socket right
Mounting rail DIN mounting rail acc. to EN 60715
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Fig. 91: Dimensional drawing
FXO-GENT, FXO-GMOD,
FXO-GPNT and FXO-GETC
(mm)
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Dimensional drawings

Chapter 8

Dimensional drawing FX0-GENT, FX0-GMOD, FXO-GPNT and FX0-GETC
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8.4.2 Dimensional drawing FX0-GPRO, FX0-GCAN and FX0-GDEV

Fig. 92: Dimensional drawing
FXO-GPRO, FXO-GCAN and

FXO-GDEV (mm) 8
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FX0-GCAN and " FXO-GPRO only
FXO-GDEV only

/ FXO-GCAN and FXO-GDEV only

8.5 Ordering information Flexi Soft gateways

T_ab. 15 7 Ordering informa- Type Gateway Part number
tion Flexi Soft gateways
FXO0-GENT EtherNet/IP 1044072
FX0-GMOD Modbus TCP 1044073
FX0-GPNT PROFINET 10 1044074
FX0-GPRO PROFIBUS DP 1044075
FX0-GCAN CANopen 1044076
FXO0-GDEV DeviceNet 1044077
FX0-GETC EtherCAT 1051432
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Annex

Fig. 93: EC declaration of
conformity (page 1)
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. .
9.1 EC declaration of conformity
|TYPE: FX0-G... [ Ident-No.: 9126656 UL87
EC declaration of conformity en
The undersigned, representing the following manufacturer herewith declares that the product is in conformity with
the provisions of the following EC directive(s) (including all applicable amendments), and that the respective
standards and/or technical specifications have been applied.
EG-Konformitatserklarung de
Der Unterzeichner, der den nachstehenden Hersteller vertritt, erklart hiermit, dass das Produkt in Ubereinstimmung
mit den Bestimmungen der nachstehenden EG-Richtlinie(n) (einschlieBlich aller zutreffenden Anderungen) ist, und
dass die entsprechenden Normen und/oder technischen Spezifikationen zur Anwendung gelangt sind.
EC peknapauus 3a CboTBeTCTEBUE bg
MoanucanusT, KOVUTO NPeACTaBs [JONyCrOMEHaTUsl NponsBoanTen, 065BsIBa, Ye MPOAYKTLT CbOTBETBA Ha
pasnopeabute Ha gonyusbpoeHuTe aupekTMBM Ha EC (BKIMIOUMTENHO Ha BCUYKK JeiCTBaLLN USMEHEHUST) 1 Ye
OTroBapst Ha CbOTBETHUTE HOPMU WK TEXHUYECKN cneundukaLmm 3a NpUNoXeHue.
ES prohlaseni o shodé cs
NiZe podepsany, zastupujici nasledujiciho vyrobce, timto prohlasuje, Ze vyrobek je v souladu s ustanovenimi
nasledujici(ch) smérnice (smérnic) ES (véetné vSech platnych zmén) a Ze byly pouzity odpovidajici normy a/nebo
technické specifikace. : : :
EF-overensstemmelseserklaering da
Undertegnede, der repraesenterer falgende producent erklaerer hermed at produktet er i overens-stemmelse med
bestemmelserne i felgende EF-direktiv(er) (inklusive alle geeldende eendringer) og at alle tilsvarende standarder
og/eller tekniske specifikationer er blevet anvendt.
EE-AffAwan cuupépewong el
O YTroypdewv, EKTTPOCWITGIV TOV aKOAOUBO KATAOKEUOTTH) SNAWVEN LE TO TTApOV Eyypago OTi To TTPOIdV
OCUUHOPQWVETAI IE TOUG OPOUS TG (Twv) akdAoudbng (-wv ) Odnyiag (-@v ) Tng EE (cupmrepiAapBavopévwv dAwv
TWV EQAPPOJOHEVWV TPOTTOTIOMCEWV) Kal OTI £XOUV EQAPHOCTEI TQ AVTIGTOIXA TTPOTUTTA KAI/M 01 TEXVIKES
TpodIayPaPES.
Declaracién de conformidad CE es
El abajo firmante, en representacion del fabricante indicado a continuacién, declara que el producto es conforme
con las disposiciones de la(s) siguiente(s) directiva(s) de la CE (incluyendo todas las modificaciones aplicables) y
que las respectivas normas y/o especificaciones técnicas han sido aplicadas.
EU vastavusdeklaratsioon . et
Allakirjutanu, kes esindab jargmist tootjat, kinnitab kdesolevaga, et antud toode vastab jargneva(te) EU
direktiivi(de) satetele (kaasa arvatud kdikidele asjakohastele muudatustele) ja et on kohaldatud vastavaid néudeid
ja/vdi tehnilisi kirjeldusi.
EY-vaatimustenmukaisuusvakuutus fi
Allekirjoittanut, joka edustaa alia mainittua valmistajaa, vakuuttaa taten, etta tuote on seuraavan (-ien) EU-
direktiivin (-ien) vaatimusten mukainen (mukaan lukien kaikki sovellettavat muutokset) ja etté vastaavia standardeja
ja teknisia erittelyja on sovellettu.
Déclaration CE de conformité fr
Le soussigné, représentant le constructeur ci-aprés, déclare par la présente que le produit est conforme aux
exigences de la (des) directive(s) CE suivantes (y compris tous les amendements applicables) et que les normes
et/ou spécifications techniques correspondantes ont été appliquées.
EK megfeleléségi nyilatkozat hu
Alulirott, az alabbi gyart6 képviseletében ezennel kijelenti, hogy a termék megfelel az alabbi EK-iranyelv(ek)
kovetelményeinek (beleértve azok minden vonatkozé médositasat) és kijelenti hogy a megfelelé szabvanyokat
és/vagy miiszaki el6irasokat alkalmazta.
EB-samramisyfirlysing is
Undirritadur, fyrir hénd framleidandans sem nefndur er hér ad nedan, lysir pvi hér med yfir ad varan er i samraemi
vid akveedi eftirtalinna EB-tilskipana (ad medtéldum 6llum breytingum sem vid eiga) og ad varan er i samraemi vid
videigandi stadla og/eda teekniforskriftir.
Dichiarazione CE di conformita it
Il sottoscritto, rappresentante il seguente costruttore dichiara qui di seguito che il prodotto risulta in conformita a
quanto previsto dalla(e) seguente(i) direttiva(e) comunitaria(e) (comprese tutte le modifiche applicabili) e che sono
state applicate tutte le relative norme e/o specifiche tecniche.
EB atitikties deklaracija It
Pasirasiusysis, atstovaujantis Siam gamintojui deklaruoja, kad gaminys atitinka Sios (-iy) EB direktyvos (-u)
reikalavimus (jskaitant visus taikytinus keitinius) ir kad buvo taikomi antrajame puslapyje nurodyti standartai ir
(arba) techninés specifikacijos.
2010-10-07 9126656.pdf 1/4
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[TYPE: FX0-G... [ ident-No.: 9126656 ULS7 |

EK atbilstibas deklaracija v
Apaksa parakstijusies persona, kas parstav zemak minéto raZotaju ar $o deklaré, ka izstradajums atbilst zemak
min&tajai (-am) EK direktivai (-am) (ieskaitot visus atbilstosos grozijumus) un ka izstradajumam ir pieméroti

attiecigie standarti un/vai tehniskas specifikacijas.

EG-verklaring van overeenstemming nl
Ondergetekende, vertegenwoordiger van de volgende fabrikant, verklaart hiermee dat het product voldoet aan de
bepalingen van de volgende EG-richtlijin(en) (inclusief alie van toepassing zijnde wijzigingen) en dat de
overeenkomstige normen en/of technische specificaties zijn toegepast.

EF-samsvarserklaring no
Undertegnede, som representerer nedennevnte produsent, erklaerer herved at produktet er i samsvar med
bestemmelsene i felgende EU-direktiv(er) (inkludert alle relevante endringer) og at relevante normer og/eller

tekniske spesifikasjoner er blitt anvendt.

Deklaracja zgodnosci WE pl
Nizej podpisany, reprezentujgcy nastepujacego producenta niniejszym o$wiadcza, ze wyréb jest zgodny z
postanowieniami nastepujacych dyrektyw WE (wraz z odnoénymi poprawkami) oraz, ze zastosowano odpowiednie
normy i/lub specyfikacje techniczne.

Declaragao CE de conformidade pt
O abaixo assinado, que representa o seguinte fabricante, declara deste modo que o produto esta em

conformidade com as disposigdes da(s) seguinte(s) directiva(s) CE (incluindo todas as alteragdes aplicaveis) e que
foram aplicadas as respectivas normas e/ou especificagdes técnicas.

Declaratie de conformitate CE ro
Semnatarul, in calitate de reprezentant al producétorului numit mai jos, declara prin prezenta ca produsul este in
conformitate cu prevederile directivelor CE enumerate mai jos (inclusiv cu toate modificarile aferente) si ca s-au
intrunit normele si/sau specificatiile tehnice corespunzatoare.

ES vyhlasenie o zhode sk
Dolu podpisany zastupca vyrobcu tymto vyhlasuje, Ze vyrobok je v stlade s ustanoveniami nasledujicej
(nasledujucich) smernice (smernic) ES (vratane vietkych platnych zmien) a Ze sa pouzili prislusné normy a/alebo
technické $pecifikacie.

Izjava ES o skladnosti sl
Podpisani predstavnik spodaj navedenega proizvajalca izjavljam, da je proizvod v skladu z dolobami spodaj
navedenih direktiv ES (vklju&no z vsemi ustreznimi spremembami) in da so bili uporabljeni ustrezni standardi in/ali
tehnicne specifikacije.

EG-férsdakran om dverensstimmelse sv
Undertecknad, som representerar nedanstiende tillverkare, forsakrar harmed att produkten éverensstémmer med
bestammelserna i foljande EU-direktiv (inklusive samtliga tillampliga tillagg till dessa) och att relevanta standarder
och/eller tekniska specifikationer har tillampats.

AB-Uyguniuk Beyani tr
Asagidaki Ureticiyi temsil eden imza sahibi boylelikle, Urtiniin asagidaki AB-Ydnergesinin(lerin) direktifleri ile (tim

ilgili degisiklikleri kapsayacak sekilde) uyumlu oldugunu ve ilgili normlarin ve/veya teknik spesifikasyonlarin
uygulandigini beyan eder.

Directives used: EMC-DIRECTIVE 2004/108/EC
EMC;IMMUNITY FOR INDUSTRIAL ENVIRONMENTS EN 61000- 6- 2
INDUSTRIAL, SCIENTIFIC AND MEDICAL (ISM) EN 55011
Product: FX0-G...

You can obtain the EC declaration of conformity with the standards used at: www.sick.com, search: 9126656

Oy /%P

Erwin-Sick-Stralle 1 Date ppa. Dr.Georg Plasberg
D-79183 Waldkirch Management Board Division Manager Production
Germany (Industrial Safety Systems) (Industrial Safety Systems)

authorized for technical documentation
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