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1.1

Validity

Conventions

Applicable documents

General

About this document

This manual describes the commissioning as well as the
operating and parameterization options for a Force-Torque
Sensor with the following interfaces:

e EtherCAT (EC)

This version of the manual describes the functions for firmware
versions 2.1.0 of the interface box and sensor.

The firmware version can be read. For information on the
corresponding parameter, see » 4.2.1 [ 15] and » 4.2.2 [[3 20].

The following conventions apply to this guide:
¢ The Force-Torque sensor is referred to below as a "Module".

e Actions initiated by the user that the module is to perform are
hereafter referred to as a "commands" and can be initiated in
the control byte via control bits.

e |dentification of parameters: <Parameter>
¢ |dentification of events: WARNING
e Page number in references: [ > 4]

NOTE: The illustrations in this manual are intended to provide a
basic understanding and may deviate from the actual version.

e General terms of business *
e Assembly and Operating Manual of the module *

The documents labeled with an asterisk (*) can be downloaded
from schunk.com/downloads.
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2
2.1

Communication types

2.1.1

Communication

Data exchanges

Integrated fieldbus interfaces can be used to exchange data
cyclically and acyclically between the module and the controller.

The module supports the following communication types:

e Full EtherCAT Slave with &4 FMMUs (Fieldbus Memory
Management Unit) and &4 Sync Managers

e (ANopen over EtherCAT (CoE)

e Ethernet over EtherCAT (EOE)

e 10/100 Mbit full/half duplex Ethernet

Cyclical data exchange

For cyclical data exchange, a fixed data frame for input and
output data is defined. The data frame is based on the use of
data double words, control and status bytes. The output data
frame is set to a data length of six bytes and the input data
frame to a data length of 34 bytes.

— PLC

Byte Status
0..3 double word
Byte Measured Byte
4..5 value counter Control word 0.1
Byte EX © £ | Tool Setting | Byte
6..9 I - Number 2.3
© S
4 >
a %‘ Noise Reduction | Byte
< O | Filter Number 4..5
Byte
26...29 Tz

T— Module |e——

For reasons of clarity, the two reserved double words (bytes 30 to
33) have been omitted from the input data in the diagram.

For further information on data transmission and interpretation,
see the following sections.
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2.1.1.1 Cyclical output data
The cyclical output data is transferred from the control unit to the
module and thus commands are sent to the module.
Implementation of Commands sent to the module may or may not be permitted.

the control o

Permitted commands are implemented by the module. This is
commands

indicated to the PLC by setting the "Command Processed
Toggle" status bit.

¢ |[llegal commands are not implemented. This is indicated to
the PLC by setting the "Command Error" status bit.

Data frame The data frame of cyclical output data consists of the control

word, the numbers for the tool settings and the noise
suppression filter.

Byte
Controlword | .1

Tool Setting Byte
Number 2.3

Noise Reduction Byte
Filter Number 4..5

Output data

Control byte The control byte is transferred in bytes 0 and 1 of the cyclical
output data.
Word 0
Byte 0 1
Bit |7|6]s|al3]2[1]o][7]6]s]al3]2]1]0
5 g
e 3
b5 [
glels o
Q [¢] [} (U]
- e 1™ —

Word Byte Bit Cyclical output data

0 0 0 tare
EN: tare
DE: Tara

1 reset tare
EN: reset tare
DE: Tara Zuriicksetzen

2-7 reserved
1 0-6 reserved

reset software
EN: reset software
DE: Neustart
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Tool Settings Number The tool settings number is transmitted in bytes 2 and 3 of the
cyclical output data in order to select the preconfigured

memory bank of the tool settings.
e The data format of the parameter is unsigned 16 bit. Valid
values are 0 to 3.
Noise Reduction Filter The noise reduction filter is selected via a number in bytes 4
Number and 5 of the cyclical output data.
e The data format of the parameter is unsigned 16 bits. Valid
values are 0 to 4.

2.1.1.2 Cyclical input data
The cyclical input data is transferred from the module to the
controller. As a result, the PLC receives feedback from the module
on the commands and can react accordingly. The force/torque
values are also transmitted.

Data frame The data frame of cyclical input data consists of the status double
word, a measured value counter and the force/torque values.

Byte 0...3 Status
double word
Byte 4...5 Measured
value counter

Byte 6...9 Fx

Byte 10...13 Fy
8

Byte 14...17 Fz %
i)
>

Byte 18...21 Tx g-

Byte 22...25 Tx

Byte 26...29 Ty

Byte 30...33 Reserved
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Status double word The status double word is transmitted in bytes 0 - 3 of the
cyclical input data.

Double Word
Word

Byte

Bit

0 1

~
()}

2 3
7]6[s5]4 7]6[s]4[3][2]1]o|7]6[5]4][3]2]1]0

o
w
N
=
(=]

internal temperature out of range
number changes processed toggle

number wrong

command processed toggle

user-defined overrange exceeded
ical overrange

hardware error

reserved
reserved
reserved

control authority industrial ethernet |~

command error
process data invalid
ready for operation
version error

Word Byte

0

0

Bit Cyclical input data

0 ready for operation
EN: ready for operation
DE: Betriebsbereit

control authority fieldbus
EN: control authority fieldbus
DE: Steuerhoheit Feldbus

process data invalid *
EN: cyclic process output data invalid
DE: Zyklische Prozessausgangsdaten ungiiltig

3 command error
EN: command error
DE: Befehlsfehler

4L command processed toggle
EN: command processed toggle
DE: Befehl durchgefiihrt

5 numberwrong
EN: number wrong
DE: Falsche Nummer

-

N

6 number changes processed toggle
EN: number changes processed toggle
DE: Anderung der Nummer erfolgreich

7 internal temperature out of range
EN: internal temperature out of range
DE: Interne Temperatur nicht im zuldssigen Bereich

8 hardware error
EN: hardware error
DE: Hardware-Fehler

9 mechanical overrange exceeded
EN: mechanical overrange exceeded
DE: Mechanische Uberlastgrenzen iiberschritten
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Word Byte Bit Cyclical input data

1
1

10  user-defined overrange exceeded
EN: user-defined overrange exceeded
DE: Nutzerdefinierte Uberlastgrenzen iiberschritten

1 firmware version error
EN: firmware version error
DE: Firmware-Versionsfehler

12 reserved
13 reserved
14 reserved
15  reserved
2 reserved
3 reserved

*The "process data invalid" bit is set to 1" in the following cases:

Measured value °
counter

Force-torque values

Reserved °

As long as the parameter <unlock_tool_settings> is set to
enable changing the tool settings.

If a hardware error has occurred in the sensor.
If the mechanical overload limits have been exceeded.
If the internal temperature is not within the permissible range.

A measured value counter is transmitted in bytes 4 and 5 of
the cyclical input data.
The data format of the parameter is unsigned 16 bits.

The measurement value counter is typically increased by two
with each new measurement value. Increases of one or three
are system-related and do not indicate a malfunction or data

loss. At 65535, the measured value counter jumps back to zero.

The six scaled force/torque values are transmitted in bytes 6
to 29 of the cyclical input data.

The data format of each force or torque value is signed 32 bits.

The <force_torque_scaling_factor> parameter can be used to
scale the force/torque values and thus set the number of
decimal places, for example. By default, the parameter is set
to 1000, which corresponds to three decimal places.

No user data is currently transmitted in bytes 30 - 33 of the
cyclical input data.

2.1.2 Acyclical data exchange
The "CANopen over EtherCAT" (CoE) protocol is used for acyclic
data exchange.
The acyclic communication is implemented via SDOs (Service Data

Object). For SDO communication, an index and a subindex must
be specified.
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Short description

Triggering

Module feedback

Short description
Trigger

Module feedback

10

3 Module functions

3.1
3.1.1

3.1.2

Booting and restarting

Booting and establishing operational readiness

When booting, the internal hardware and the connected
communication interfaces are checked after the electronics have
booted up. It also checks whether a sensor is connected to the
interface box.

Booting can be triggered on the hardware side by applying the
supply voltage, or triggered on the software side by a restart.

NOTE

To prevent any unexpected behavior of the module, all control
bits equal to 0 should be cyclically transmitted to the module
during booting.

e A change to the control byte is displayed by an immediate
status change of the "command received toggle" status bit.
This confirmation occurs regardless of whether the control
command is subsequently completed successfully or if it can
be processed at all.

e |[f establishing operational readiness was successful, this is
displayed by setting the "ready for operation" status bit.

e |f establishing operational readiness was not successful, the
module remains in the error state. The "ready for operation”
status bit is not set and the "process data invalid" status bit is
set.

Restart
Booting is initiated when the module is restarted.

The restart is triggered by a setting of the "reset software"
control bit.

After the restart, the "command received toggle" status bit
changes state and the "ready for operation" status bit is reset.
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3.2 Taring functions

3.2.1 Tare

Short description The tare function sets the current force/torque values to zero
when the corresponding bit in the control word is set.

An average value is formed over ten measured values and
subtracted from future measurements.

Trigger .

Module feedback

The tare function is triggered by setting the "tare" control bit.
The bit must be reset after execution to enable reactivation.

The end of the tare function is indicated by setting the "command
processed toggle" status bit if no error has occurred.

Ending the tare function is indicated by setting the
"command error" status bit if an error has occurred and the
tare function could not be performed.

3.2.2 Reset tare

Short description The reset tare function restores the original measurement when
the corresponding bit in the control word is set.

This means that the average value calculated in » 3.2.1 [ 11] is
no longer subtracted from future measured values.

Trigger .

Module feedback

The reset tare function is triggered by setting the "reset tare"
control bit.

The bit must be reset after execution to enable reactivation.

The end of the reset tare function is indicated by setting the
"command processed toggle" status bit if no error has
occurred.

The end of the reset tare function is indicated by setting the
"command error" status bit if an error has occurred and the
reset tare function could not be carried out.
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Short description

Trigger

3.3 Switching tool settings

The tool settings switching function can be used to select
between four pre-configured memory banks of tool settings.
Each memory bank contains the following settings:

¢ Tool zero point - to perform a coordinate transformation from
the sensor zero point (see operating manual) to the tool zero
point. This is implemented by three translations and three
rotations in the X, Y and Z directions. The translations are
calculated first and then the rotations. The tool zero point can
be reset to the sensor zero point if all translations and
rotations are set to zero.

NOTICE

For example, if the tool zero point is set at the same point at
which a force is applied, no torque acting on the sensor is
displayed in the cyclical output data. This can lead to the
sensor being overloaded.

The sensor zero point must therefore be used to monitor overload
conditions. In addition, a status bit in the cyclical output data
indicates when the sensor is mechanically overloaded.

e User-defined overload limits - to set user-defined limit
values for limit value monitoring. If this is exceeded, the
corresponding status bit is set in the cyclical output data.

The tool settings function is triggered by changing the "tool
settings number". The number must be transmitted cyclically to
the module. Valid numbers are the values 0 - 3.

Command parameters Valid indices are the values 0 - 3.

Module feedback

12

e Exiting the tool settings function is indicated by setting the
"number changes processed toggle" status bit if no error has
occurred.

e Exiting the tool settings function is indicated by setting the
"number wrong" status bit if an error has occurred and the
function could not be executed. This occurs if an invalid value
in <Tool Settings Number> was cyclically transferred to the
module.
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3.4 Switching the noise reduction filter

Short description

Trigger

Command parameters

Module feedback

The noise reduction filter function allows you to choose between
five noise reduction filters. The noise reduction is implemented
using a moving average. The command parameter is used to set
the window size.

The noise reduction filter function is triggered by changing the
"noise reduction filter number". The number must be
transmitted cyclically to the module. Valid numbers are the
values 0 - 4, which stand for a window size of 1, 2, 4, 8 or 16
values in ascending order.

Valid numbers are the values 0 - 4, which stand for a window
size of 1, 2, 4, 8 or 16 values in ascending order.

e Exiting the noise reduction filter function is indicated by
setting the "number changes processed toggle" status bit if
no error has occurred.

e Exiting the noise reduction filter function is indicated by
setting the "number wrong" status bit if an error has occurred
and the function could not be performed. This occurs in
particular if an invalid value in <Noise Reduction Filter
Number> was transmitted cyclically to the module.
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L

4.1
Value ranges

4.2

Parameter configuration

4

System parameters

Value ranges
The following internal data types are used:

Data type Threshold Numerical values
BOOL MIN_BOOL 0
MAX_BOOL 1
UINT8 MIN_UINT8 0
MAX_UINTS8 255
UINT16 MIN_UINT16 0
MAX_UINT16 65535
UINT32 MIN_UINT32 0
MAX_UINT32 4294968295
INT32 MIN_INT32 -2147483648
MAX_INT32 2147483647
FLOAT MIN_FLOAT -3.402823E+38
MAX_FLOAT 3.402823E+38
CHAR MIN_CHAR 0
MAX_CHAR 255
ENUM MIN_ENUM 0
MAX_ENUM 255

Parameter list

In the following, all system-relevant parameters are listed
according to the diagram "HEX-Code/DEC-Code <Parametername>"

NOTE

The parameter list refers to parameters that can be read out or
written acyclically.

Some of the parameters listed here as "read only" can be
changed in principle, but the user does not have the right to
change these parameters.

All parameters that do not appear in this list are internal or
reserved parameters.

All system parameters whereby the user has write permissions
can be configured via acyclical data exchange.
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HEX 0x2001/0
DEC 8193/0

HEX 0x2001/1
DEC 819311

HEX 0x2001/2
DEC 8193/2

HEX 0x2001/3
DEC 8193/3

HEX 0x2002
DEC 8194
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4.2.1 Sensor
<product_name>

Short description:

Parameter name:
Access rights:
Data type:
Format:

<product_text>

Short description:

Parameter name:
Access rights:
Data type:
Format:

<device_id>

Short description:

Parameter name:
Access rights:
Data type:

<product_id>

Short description:

Parameter name:
Access rights:
Data type:

<serial_number>

Short description:

Parameter name:
Access rights:
Data type
Format:

The pending product name can be read out
with this parameter.

Product name
Read
CHAR[30]
ASCII-String

The product text can be read out with this
parameter.

Product text
Read
CHAR[30]
ASCII-String

The device ID can be read out with this
parameter.

Device ID
Read
UINT32

The product ID of the sensor can be read out via
this parameter.

Product ID
Read
UINT32

The serial number of the sensor can be read out
with this parameter.

Serial number
Read

CHAR[8]
ASCII-String



HEX 0x2003/0
DEC 8195/0

HEX 0x200311
DEC 8195/1

HEX 0x2035
DEC 8245

HEX 0x2060
DEC 8288

16

<hardware_version>

Short description:

Parameter name:
Access rights:
Data type
Format:

The current hardware version of the sensor can
be read out with this parameter.

Hardware version
Read

CHAR[8]
ASClI-String

<firmware_version>

Short description:

Parameter name:
Access rights:
Data type
Format:

The firmware version of the sensor can be read
out with this parameter.

Firmware version
Read

CHAR[8]
ASClI-String

<internal_temperature>

Short description:

Parameter name:
Access rights:
Data type:

Unit

This parameter can be used to read out the
internal temperature of the sensor.

Internal temperature
Read

FLOAT

degrees Celsius

<unlock_tool_settings>

Short description:

Parameter name:
Access rights:
Data type:
Values:

Default:
sequence:

This parameter can be used to lock or unlock
the tool settings.

Unlocking tool settings
Read and write
BOOL

TRUE = Tool settings unlocked
FALSE = Tool settings locked

FALSE

To change the tool settings, follow these steps:
1. Set parameter to TRUE.

= The "process data invalid" bit is set
in the status double word.

2. Make changes to memory banks 0 to 3 of
the tool settings.

3. Set parameter to FALSE.

= The changes are saved permanently and
the values are applied to the calculations.

= The "process data invalid" bit is
reset in the status double word.
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HEX 0x2061
DEC 8289

HEX 0x2062
DEC 8290

<0_tool_center_point>

Short description:

Parameter name:
Access rights:
Data type:
Subindices:

Unit

Memory bank 0: This parameter can be used to
move the tool zero point by means of a
coordinate transformation starting from the
sensor zero point.

0: Tool zero point
Read and write
FLOAT

0: Translation x
1: Translationy

2: Translation z
3: Rotation x

L: Rotationy
5: Rotation z

Translation [m], Rotation [rad]

<0_user_defined_overrange>

Short description:

Parameter name:
Access rights:
Data type:
Subindices:

Unit

Memory bank 0: This parameter allows the user
to set their own limit values for limit value
monitoring. If this is exceeded, the
corresponding status bit is set in the cyclical
data. For each axis (Fx, Fy, Fz, Tx, Ty, Tz) there is
a sub-index for the positive and negative limit
value.

0: User-defined overload limits
Read and write
FLOAT

0: Upper overload limit Fx
1: Lower overload limit Fx
2: Upper overload limit Fy
3: Lower overload limit Fy
L: Upper overload limit Fz
5: Lower overload limit Fz
6: Upper overload limit Tx
7: Lower overload limit Tx
8: Upper overload limit Ty
9: Lower overload limit Ty
10: Upper overload limit Tz
1: Lower overload limit Tz

FN], T[Nm]
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HEX 0x2063
DEC 8291

HEX 0x2064
DEC 8292

HEX 0x2065
DEC 8293

18

<1_tool_center_point>

Short description:  Memory bank 1: This parameter can be used to
move the tool zero point by means of a
coordinate transformation starting from the
sensor zero point.

Parameter name:  1:Tool zero point

Access rights: Read and write

Data type: FLOAT

Subindices: 0 - 5: see memory bank 0
Unit Translation [m], Rotation [rad]

<1_user_defined_overrange>

Short description:  Memory bank 1: This parameter allows the user
to set their own limit values for limit value
monitoring. If this is exceeded, the
corresponding status bit is set in the cyclical
data. For each axis (Fx, Fy, Fz, Tx, Ty, Tz) there is
a sub-index for the positive and negative limit

value.
Parameter name: 1. User-defined overload limits
Access rights: Read and write
Data type: FLOAT
Subindices: 0 - 11: see memory bank 0
Unit Fx+, Fx-, Fy+, Fy-, Fz+, Fz- [N], Tx+, Tx-, Ty+,

Ty-, Tz+, Tz- [Nm]

<2_tool_center_point>

Short description:  Memory bank 2: With this parameter, the tool
zero point can be shifted by means of a
coordinate transformation starting from the
sensor zero point.

Parameter name:  2:Tool zero point

Access rights: Read and write

Data type: FLOAT

Subindices: 0 - 5: see memory bank 0
Unit Translation [m], Rotation [rad]
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HEX 0x2066 <2_user_defined_overrange>

DEC 8294 Short description:  Memory bank 2: This parameter allows the user
to set their own limit values for limit value
monitoring. If this is exceeded, the
corresponding status bit is set in the cyclical
data. For each axis (Fx, Fy, Fz, Tx, Ty, Tz) there is
a sub-index for the positive and the negative
limit value

Parameter name:  2: User-defined overload limits

Access rights: Read and write

Data type: FLOAT

Subindices: 0 - 11: see memory bank 0

Unit Fx+, Fx-, Fy+, Fy-, Fz+, Fz- [N], Tx+, Tx-, Ty+,
Ty-, Tz+, Tz- [Nm]

HEX 0x2067 <3_tool_center_point>

DEC 8295 e o .

Short description:  Memory bank 3: With this parameter, the tool
zero point can be shifted by means of a
coordinate transformation starting from the
sensor zero point.
Parameter name:  3:Tool zero point
Access rights: Read and write
Data type: FLOAT
Subindices: 0 - 5: see memory bank 0
Unit Translation [m], Rotation [rad]
HEX 0x2068 <3_user_defined_overrange>
DEC 8296

Short description:

Parameter name:
Access rights:
Data type:
Subindices:

Unit

Memory bank 3: This parameter allows the user
to set their own limit values for limit value
monitoring. If this is exceeded, the
corresponding status bit is set in the cyclical
data. For each axis (Fx, Fy, Fz, Tx, Ty, Tz) there is
a sub-index for the positive and negative limit
value.

3: User-defined overload limits
Read and write

FLOAT

0 - 11: see memory bank 0

Fx+, Fx-, Fy+, Fy-, Fz+, Fz- [N], Tx+, Tx-, Ty+,
Ty-, Tz+, Tz- [Nm]
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HEX 0x3000/0
DEC 12288/0

HEX 0x3000/1
DEC 1228811

HEX 0x3001/0
DEC 12289/0

HEX 0x1001/1
DEC 122891

HEX 0x3002/0
DEC 12290/0

20

4.2.2 Interface box

<vendor_name>

Short description:

Parameter name:
Access rights:
Data type:
Format:

<vendor_text>

Short description:

Parameter name:
Access rights:
Data type:
Format:

<product_id>

Short description:

Parameter name:
Access rights:
Data type:

<serial_number>

Short description:

Parameter name:
Access rights:
Data type
Format:

The manufacturer can be read out with this
parameter.

Manufacturer name
Read

CHAR[30]
ASCII-String

The manufacturer text can be read out with this
parameter.

Manufacturer text
Read

CHAR[30]
ASCII-String

The product ID of the interface box can be read
out with this parameter.

Product ID
Read
UINT32

The serial number of the interface box can be
read out with this parameter.

Serial number
Read

CHAR[8]
ASClI-String

<hardware_version>

Short description:

Parameter name:
Access rights:
Data type
Format:

The current hardware version of the interface
box can be read out with this parameter.

Hardware version
Read

CHAR[8]
ASClI-String
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HEX 0x300211
DEC 1229011

HEX 0x3003/0
DEC 122911

HEX 0x3003/1
DEC 122911

HEX 0x3021
DEC 12321
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<firmware_version>

Short description:

Parameter name:
Access rights:
Data type
Format:

<function_tag>

Short description:

Parameter name:
Access rights:
Data type:
Format:

<location_tag>

Short description:

Parameter name:
Access rights:
Data type:
Format:

The firmware version of the interface box can
be read out with this parameter.

Firmware version
Read

CHAR[8]
ASCII-String

The function tag can be read out with this
parameter.

Function tag
Read
CHAR[30]
ASClI-String

The location tag can be read out with this
parameter.

Location tag
Read
CHAR[30]
ASCII-String

<force_torque_scaling_factor>

Short description:

Parameter name:

Access rights:
Data type:
Default:

Min.

Max.

This parameter can be used to read and write
the scaling factor for the force-torque values of
the industrial bus.

Scaling factor for force-torque values of the
industrial bus

Read and write
UINT32

1000

1

1.000.000

<D -



HEX 0x3032
DEC 12338

22

<customer_interface_type>

Short description:  The type of customer interface can be read out

with this parameter.

Parameter name:  Customer interface type

Access rights:
Data type:
Enumeration:

Read
ENUM

0 = Unknown

1= EtherCat

2 = Profinet

3 = Ethernet/IP

4 = Plain Ethernet
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Overview

5 Start-up

5.1

5.2

Safety

Commissioning of the module may only be carried out by
qualified personnel with programming and interface knowledge!

A CAUTION

Risk of injury due to electromagnetic interference!
Electromagnetic interference can cause malfunctions and lead to
unexpected movements.

e Use electrical components, e.g. sensors, controllers, etc.
according to EN 61000-5-7.

System integration

The communication protocol "SCHUNK Flexible Protocol" is
available for operation within the plant.

For further information on communication, module functions
and parameters, see the corresponding sections in this manual.

NOTE

If the module is not operated at a Beckhoff control, the byte
sequence must be checked and if necessary adapted at the
control.

B The module is mounted and electrically connected. For more
information, see Assembly and Operating Manual, » 1.1 [[ 4].

1. Activate logic and power supply.

= LED LOG and PWR light up green.
2. (Connect the cables for communication.

= Communication is reported back by LED status indicator.
3. Configure controller and module, » 5.3 [ 24].
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5.3 Commissioning with Beckhoff "TwinCAT 3 ®" software

for EtherCAT
1. Copy the EtherCAT XML file (a) into the intended directory (b).

nfighio\EtherCAT
Ansicnt
& v 4 [l DieerpC > (C) > TinCAT » 15 Config 5 o 5 EtherCAT
0 Dieser PC A Name - Anderungsdatum W Groe ~
B amene (a) fes e

= dilder AML-Date
I Desctop [ Beckhoff FM3oocami 06,2018 1605 AML-Datei
[ BeckhoffFCooocmt w2215 12 IML-Date
Fooiies 5 Beckboft FBIXOXmI 240520171326 Wi-Dse
24 & Beckhot EtherCAT Terminalsal ML Date
o & Beckhoff EtherCAT EvaBoard.xmi XML-Dstes
Ll [ Becknoff ERBaccxmI IML-Dates
b tusic (2 Beckboft ERTccscm! ML Dates
Siratc Shell &Y Beckhoft ERmccaxmt ML-Dats
® P & Beckhoff ERScxcxml 403201611 AML-Dsted
B videos [ Beckhoft ERbcvcsml 22112016 1258 IML-Date
PR & eckhotr ERcc ML 0906201714 LDt
i (L BeckhoffERDoxc XML 2112016 14 XML-Dates
[ Beckhoff ERboc XML 2301200 IML-Date
Beukey (& Beckhoff EQRmxami 21z ML Dat
Iniel (B Beckhof EQoccml IML-Dates
OneDriveTemp & Beckhoff EQToocaml AML-Datei
pettae: [ Beckboff EPsOcamt XML Data
oo (3 Beckhoff EPPSocaml ML-Date
v (& Beckhoff EPPTcxccmi IML-Dste
R [ CE— s LD
[T Iae— 61020181534 ML-Date
T & Beckhoff EPPaxocml XML-Date
Suisetup (3 Beckhoff EPP3ocml IML-Date
Temp & BeckhoffEPPDocccmi ML Dste
TinCAT [ Becknoft EPP oxcicmi IML-Date
31 (L Beckhoft EPYaccm! IML-Date
e [5f Beckhrt EPoccami W-Dae
V— L?{Bezkha«ﬁwxxxxm\ 2.06.2020 06 d IML-Dstes
[ BeckhoffEPScxcxml 23.06.2020 080, IML-Date
o (5 Beckhoff EPSxcxml 0082016 1016 IML-Dte
o [ Beckhoff EPsxxcxml ML Dot
CANopen [f Beckhoft EP3oxcxml IML-Date
DeviceNet & Beckhoff EP2occxml 10.20: XML-Date
g [ Beckboff EPtaccacmt 20202 ML-Date
‘Q 1o sectrottEnmoscam LD
— %{ Beckhoff EM3oocaml 8.06.2016 IML-Dates

= B BeckhoftEVoom e MLDate N

2. Start TwinCAT® 3 and click "New TwinCAT Project" (a) to open
the window for creating a new project.

Start Page- TeXacShell ¥ & QuikLaunch (Ctrl+Q) P . B x
FE B e o i poen im0 m Som ios Umen (4n
-o|B-a-uu e (D] b atach. - E -mERsme D [ v ool
Buid 02412 0ctaul) - = 26| | E E B |
Sz
’ TwinCAT 3 BECKHOFF :
= z
Recent Open 2
Piaed H
ines Open Project/ Solution
TwinCAT SPS1sin H
M e v New project
loday ] e~ Measurement Proect
TwinCAT Projektt.sin
Search proj plates P
Last week
e . R Bl WinCATXAE Projekt (WLFormet)  TwinCAT Prjkte
D\ Abeckht_Projekie V201 \Tesiprojekt_TinCAT
More project templates.
1 TwinCAT SPS Test MWendel_29.08.2019.sin
B .. \Becknct?_Projelce V201 TTwinCAT SPS Test M.
This month
- | @Enors | 4 Wamings | @ Messages | | Search ErrorList
Solution Explorer [ I Command Window Gutpt roperies [
o
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Select "TwinCAT Projects" (a).

Change name (b), storage location (c) and project folder
name (d) as required.

Click the "OK" button (e) to create the project.

P Recent Sort by: :

4 Installed

Search (Ctrl+E) P

Type: TwinCAT Projects

TwinCAT AE Systern Manager
Configuration

‘3 TwinCAT XAE Project (XML format) TwinCAT Projects

winCAI PLC
TeXaeShell Solution

Not finding what you are looking for?
Open Visual Studio Installer

Name: TwinCAT Project] @
Location: | C:\Users\r03377\Documentsh TcXaeShell O -] Browse...

s TwinCAT Project] @ e
[] Add to Source Cantral

e Gencel

Right-click in the Solution Explorer (left side) in the subitem
1/0 > Devices > Device 1 (EtherCAT) to add a new device (a).

|2 WinCATProjekt1 - TckaeShel
File Ecit View Project Build Debug TwinCAT TwinSAFE PLC Team  Scopr

B -2 8| 80|90 | Reense -] TwincathT
Build 402412 (Loaded) ~| - 5.7 I |[] 2 X @ |[@].] @8 | mincaTprojeist
i

Solution Explorer B van 2 x E6ouT
1| PROGRAM MATN
2w

P - 3 IN AT ST+ :
OUT AT $0*
7 END_VAR

[
& anavymes
+ Rvo

4 2 Devices

b3 Gerat | (EtherCAT) i
u’y Untitled1 Instance - Ge 4 adg Existing ltem. Shift Alt-A
X Remove Del
Change Netld..
Save Gerat 1 (EtherCAT) As..

"X Scan
Change ld
Change o »
¥ Copy Ctrl+C
% cm Cerlex
Paste Cerlev

Paste with Links
ld  Independent Project File

o Dissble
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7. Select the appropriate device from the catalog under Schunk
GmbH & Co. KG (a).

8. Click the "0K" button (b) to confirm the selection.

Insert EtherCAT Device

Search: | Mane: |BDH3 Multiple; E: oK @

Cancel

=4 SCHUNK GmbH % Co. KG

& . Grippl e Port

A

D
(@) B [Ethemnet)

(E:

[[] Extended Information [ Show Hidden Devices Show Sub Groups
Check Connector [ Shaw preconfigured Devices [SCI)

= The added device is displayed in the Solution Explorer
(left side) under Device 1 (EtherCAT) as "Box 1" (a).

[ imcar proje - exaeshen
|90 |
Build 402412 (Loaded) =

Scope  Tocls  Window  Help

e - TinCATRT(x62) < b Atach -

| TwinCATProjekt! - <loal> * < Untitled]

Q& o-a| s

Vercble | Fags  Onine

Search Solution Explorer (Ctri+a) P
He: [uincex 001}
0 Solution TwinCAT Projektl" (1 project)
4 Gll TwinCAT Projektt Tpe: [uomt ]
b @l SVSTEM s [Franson P00 Meppng | i [0 ]
MoToN
] . [B02) e ]
ai
et
B Untitted Project . | !
1 e Tpes Conmert
b References
=
o
« 5 pou:
) MAIN (PRG)
P G PicTask (PlcTask) DS o: [Fort 11, Gip: 63043010, 10030000027, Len: ¢ |

22 Unetedtame
b G} Untitled1 Instance.

1 s Jeomsx ]

o B
8 navmcs )
s DvoRD;
. DweRD:
DweRD;
Diagnosis_Diord ——
52 image nfo N
b 2 Synclnits Sl
#! Sublndex 001
£ Sublndex 002
7 Subindex 003
1 Sublndex 004 e
- N ST
> @ InfoDate
b &4 Box 2 (CX5130 EtherCATslave)

4 o
%) Untitled Instance - Gerdt 1 (Ether CAT) 1
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9. In the Solution Explorer, right-click the subitem
PLC > ... > DUTs (a) to open a menu.

10. Click "DUT" under "Add".
= A new window appears.

1. Create the necessary variable structures to connect the
hardware with the software structures. When creating the
variables, make sure that the same variable lengths are used.
In the case of the SCHUNK protocol, these are "double words".

@ wincaT it Totaeshel
-

< b Atch.. « 7 B -P -

Build £024.12 (Loaded) ~| = - o Untitled!

Solution Explerer

4 @rc

s mw_smoer
i ™
4 T} Untited]

=

5 Ew_TreE

3 Extemal Types

=T
I e DUE
2 EGLIN (sTRUCT) S )

2 E6LOUT (STRUCT) Exgott1oZIP
™

pOU.

POU forimplicit checks.

Crinx
ctisC
Del

2 Unttediame
» O Untitled! Instance
3 sareTy

* B X% g@li|

Cos
[ Avar i

AtsEnter

l

Existing tzm... ShifteAlt- A

O BEDSSLPOBBRTFRLSBE

3
i Error Lt New Folder

b ouwputs

b @ hnfolata || @ 3 Bising Folder Cortent. =

4 & boc r600)
Tarsmit P00 Mapring
ndex 01

B Sublndec 001

% Sublndex 002

B Sublndex 03
index

12. Link DUTs as variables in the main program.

{20 WwinCAT Projekt] - TeXaeShell
File Edit View Project Buid Debug TwinCAT TwinSAFE PLC Team Scope Tools Window Help
P 0| B M| X T |90 o] Release | [TwinCaTRT 4) - b Attach.. v

i Build 4024.12 (Loaded) * | <

~ | <Local> - 2 Untitledl

Solution Explorer

G T 1|  [PROGRAM MRIN
DE-| o ﬁE |
Search Solution Explorer (Ctrl+u) P - 3 IN AT $I* : EGI_IN;
] Solution 'TwinCAT Projekt1’ (1 project) - i AT 3L
4 o] TwinCAT Projekt] 2
b @ SVSTEM | Rk
MOTION i
4 PLC
4 [I3 untitled1

4 g=| Untitled1 Project
[ External Types
b [=i References
4 [ DUTs
& EGLIN (STRUCT)
&2 EGILOUT (STRUCT)
3 6VLs
4 [ POUs
e ] MAIN (PRG)
[l VISUs
b Gh PlcTask (PlcTask)
2[5 Untitled1.trnc
b O Untitled1 Instance
[ saFETY
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13. Double-click subindex (a) or select "Change link" (b) after

right-clicking the subindex.

] oAkt - e
Flle Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Scope Tocls Window Help

-0 |B-n -t %E 0|9 T | R -] TwncaRTEsy 1 Ataene -
Build 42412 (Losded) < 5 B2 G |[QE]% | incATPojekt1 <] <Locab B
—
Solution Explorer B AN ¢ winCAT Projektl EGLOUT & X
= TIPE
- o
ARSI -] ik
Search Solution bxplorer (Ctrl+0) p- Controll_Diord DORD;
&7 Solution TwinCAT Projekt1 (1 project) osition_DWord DWORD:
4 [ uimCAT Projett Valocity_Diord Do
> @ sisTEm Gripping Force Diord Do,
noTon o by
4 @rc 5
+ ] unieat

4 G Untited project

(3 Extenel Tpes

[ References

4 ouE
22 £GLIN(STRUCT)
&2 £61.0uT GTRUCT)

£ s
4 [z PO
) MAN PRS) EGIN + X
s 1 TEPE EGIIN
b B Plcsk PicTas) = 2 smuer
25 Unttled tmc DHCRD;
b 0} Untited! Istance M Change Link. @ Doz DwcRD;
&) sapery Clear L) DACRD:
C 6o To Link Variatle urn;

4% Disglay Modle »

o Move Addres:

3 bbild

°2 Image-info >3 Onine Wrte.
b 2 syncunics Oniin
> G nputs Releass Fonce
b i Oututs =
b @ nfeDeta ) Ak
4[5 Box1 (EGIDSO) Remove from Watch

.e 4L Transmit PDO Mapping | @8 Add to Scope
# Sublndex 002

# Sublndex o0z
1 Sublndex 004
b W Receive PO Mapping

b Westate
b @ infeData
bR Box2 (CXS130 EtherCAT slave)
4 & Mappings
&, Untiled Instance - Gerat 1 (EEherCAT) |

~ | @Erors | 4 Warnings | @ Messac

= A window for the corresponding subindex opens.

14. Click "Linked m." (a).
= A selection window appears.

15. Assign appropriate variables to the hardware.
16. Click the "OK" button.

@ TwinCATProjekt] - TeXaeshell

Fle Edi View Poject Buld Debug TWnCAT TnSAFE PLC Tem Scope Tools Window Help
e-olfi-a-muas
Build 4023.12 Loodes) -

- | TwinCATRT (x64) - b Atach. - |

[[iwncarpgens -l <iocar -2 e

TwinCAT Projekt] + X

@& 02| A= Vel lags  Crine

Search Soution Explorer (Cti+t) -
Nane: oo o0 |
53] Scluticn TwinCAT Projekt” {1 project)
4l WinCAT Projeke] e LT
b svsEM Gruup: Trarsmt DO Mappng | See: [ ]
oTON
ie Adress: 35 @27 | userio: [ ]
I 5= OWerd AN PicTask ot Ut etance U]
4 G Untitled Project
3 Bstermal Types Comrrer:

b [ References
4 [zDOUR
&¢ E6LIN sTRUCT)
&2 E61 OUT (STRUCT

4 [ Pous

R MaN PRG) DS o: [Port 11 Grp: 63040010, 1OF: 0<BD000027. Lors 2 ]
[ VisUs
b G PicTsk (PIcTask)
12 Untledtime o, [TT0"Dovee T BT o T B0 Tk P00 Woppe S
) o st nstance
1 serery
B EoN X
& Anaomcs R
4 Evo =z smuer
4T Deuess 2 Stavus THord DiceD:
4= Geat 1 (EhercAD . Accual_posicion Diord - DMGED:
42 Prozessabbild s Reserve 3 DwoRD;
. Diagnosis Diord DWDRD;
>
, Ew_stvcr
y = e
v
4 B Boxt EGiED)
"3 Tansmit P00 Mapping
2 Sublndex 001
L Error List
|| @ Eron | b Warings | @ Mesages | X clear |

@ nfoDsta
1 Box2 (CX5130 ExherCAT siave)

%y Untitied Instance - Gerét 1 (EtherCAT) 1

17. Transfer the program to the controller and start programming

the device.

04.00 | FTS | Commissioning instructions | en-US | 1634813-EC FW 2.1.0




Start-up

5.4 Configuring Ethernet over EtherCAT with TwinCAT

e The SCHUNK Control Center with EtherCAT must be used for
configuration.

e The module must be connected to the EtherCAT master and
commissioning must be complete » 5.3 [ 24].

e A PCwith TwinCAT and a PC with SCHUNK Control Center
installed must be connected to each other. This can be a
single PC with both programs or two separate PCs. TwinCAT is
only required for the initial configuration.

Set up a fixed IP address

G BECKHOFF Device Manager
on the Ethernet port

Metwork Interfaces

\nl
o

. Wasnieg Incomact changes may comepl the connection 1o & remsla computer
and EtherCAT port of the g = L — T
o @ narhvork
EtherCAT master :
[x]
Wirtaal Dervicn Hiea X000
Retwodk Seriings @ E
MAL Addeigs 000 0E ad b B
[1Pvt avoss 192 168022 |
1Pred Sebnat Mask 266 265 244 0
1Pvd Dhislint Galireiry 192 16201
|w Dz abled - |
[x]
1Pvd DHS Sarvers [TXT]
o
Wirtaal Devicn Hama XED1
Hrtwnzck Satling @ E
MAC Addresa 0105 4 be o
| 10.18.18.11 |
1Pvd Skl Wik 255 T4 F5E 0
1Prd Defocht Gateway 0000
| oeice Disablod ~||
[x]
1Pvd DNS Sarvers 0000

1. Start Beckhoff Device Manager.
Select the "Hardware" > "NIC" buttons.
3. Ethernet port
= |IPv4 address: 192.168.0.22 (example)
= DHCP: Disabled
L. EtherCAT port of the EtherCAT master
= |Pv4 address: 10.10.10.11 (example)
= DHCP: Disabled
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Enable IP routing on
EtherCAT master

30

9‘

-t & X B [ T e — F - FI-F T X 1-D.
Jum . .

Start TwinCat.

Select EtherCAT 1/0 Master.

Select the "Advanced Settings" button.
Select the "EOE Support" section.

Check the boxes for "Connect to TCP/IP Stack™ and "IP Enable
Router."

Select the "OK" button.

= IP routing on the EtherCAT master is now enabled.
Alternatively, routing can be enabled on the IPC itself via the
registry edit
(HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Services\Tcpip\
Parameters).

If problems arise subsequently, it may be necessary to
deactivate the firewall (clarify any resulting risks
beforehand). SCHUNK recommends continuing with the
firewall activated for the time being.

Restart the EtherCAT master.
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Start-up
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B ey S (]
o
P it
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g el T S vk, WOw Ve kel
# Joonan s [ CHRD & W [
# famgle Gt sar st M s i AL Sarrgie L anie . L.
* [ = ) 18 pd ©
-y Fat et O ot
" Fy (Fe- s ot [ Wi [
T 1 oo o a3 g
N L Ty el <2 &l (i1 pd
b e - . =] 8 [ [
N T * Dubeq ] st a8 el R
b e i * Wi o 1S5 gt
45T Mgy * bpatToggn 1 L3 15841 beput
4" it - beteor e | & e - g Sy “
¥ hduddie LA, AMADOE L2 150 -
B Commud Bord De0N0 womD Er LY Cudpsk &
B Toud el s B (o1 g kg
[ S ® [T s

10. Select EtherCAT SubDevice (SCHUNK FTS).
1. Select the "EtherCAT" tab.
12. Select the "Advanced Settings" button.

5 Gemeral EcE
Behavior
Timeout Settings Vool Bt o
Identification Virtual MAC I 02 0105 20 03 &9
FMRAL 7 58 () Swteh Pant
Init Commands
1P Port
Mailbg 0“
Cok (DCP
Eof O 1P Aderess W10 10 233
4 Distributed Clock Subret Mask 255 125 265 0
ii- ESC Access Defauk Gateway- | 10, 10, 10 _ 11
DING: Server
D85 Name:

[ Time Stamp Requested

QK ]

13. Select "Mailbox" > "EoE."

14. Check the box next to "Virtual Ethernet Port."
15. Activate the "IP Post" radio button.

16. Activate the "IP Address" radio button.

17. Enter the gateway in "IP Address".
(Default: IP address of the EtherCAT master port, e.g., 10.10.10.11).

18. Enter the virtual IP address of the subdevice (SCHUNK FTS) in
"Default Gateway" (e.g., 10.10.10.233).

19. Select the "OK" button.
20. Activate TwinCAT configuration and set to run mode.
21. Perform a power cycle on the subdevice (SCHUNK FTS).
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Add routing to the 1. Start the command prompt as administrator.
commissioning PC o

(PC with SCHUNK

2. Enter "route ADD 10.10.10.0 MASK 255.255.255.0 192.168.0.22".
(Route is not retained after restart)
or

3. Enter "route -p ADD 10.10.10.0 MASK 255.255.255.0 192.168.0.22".
(The route is set up permanently with the "-p" parameter)

= The subnet 10.10.10.0/24 can be reached via the router in
the device with the IP address 192.168.0.22.

\System32pping 18.16.18.233

Ping wird ausgeftihrt +ir
1@.2

fiir 18.18.18.233:
ndet = 4,

S, Maximum = 15ms, Mittelwert

5. The subdevice (SCHUNK FTS) should now be pingable.
6. Start SCHUNK Control Center.
= The module should now be displayed.

= If the module is not displayed, it must be added manually
using the IP address.

32 04.00 | FTS | Commissioning instructions | en-US | 1634813-EC FW 2.1.0



Start-up

Add device manually
IF addamun

1690 0.2y

7. Select the "Add manually" button.
8. Enter the IP address.
9, Select the "OK" button.

1 T
o) :lr-u-lwﬂd ST p—— ] 5
I T0MELTRLEYY, bl B0UEUE, DR e
[
Lecatimn: *rF
=]

= The module will now be displayed.
10. Select the "Connect" button.
= Details about the module are displayed.

SCHUNK '+
..... LT R
)
Current Data 1) (@ mmenre
e o s M e
dare [— T ——
-
. ‘-m’-vm
Wt
G w .
1R soner e
B tostseemg asnm

NOTE
The EtherCAT subdevice must be in operator state for EoE to work.
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5.5 SCHUNK Control Center — App FTS

Range of functions of
the FTS app

Start software

34

The FTS (Force Torque Sensor) application can be started via the
SCHUNK Control Center. This app enables fast commissioning and
parameterization of the module.

The software can be downloaded from
schunk.com/downloads-software.

Configuration and commissioning:

— Display status information

- Record force and torque values

— C(hanging the IP address

— Display diagnostic and error messages

— Execute firmware updates

e Automatic and manual search for modules in the network
e Visual display of the connected module

e C(Configuration of connected tools

e Setting filters for the measurement signal

NOTE

In order for the FTS app to communicate with the module, the
"Ethernet over EtherCAT" (EoE) function must be activated in the
controller. It must also be ensured that communication is not
blocked by a firewall or other network technology » 5.4 [[) 29].

NOTE

In order for the FTS app to communicate with the module over an
Ethernet network, it must be ensured that the communication is
not prevented by a firewall or other network technology.

B Module is electrically connected to the power supply unit.
B SCHUNK Control Center is installed.

1. Connect the computer to the network in which the module is
integrated. For EtherCAT sensors, this network corresponds to
the EoE network.

2. Open SCHUNK Control Center.
= Start screen is displayed.

SCHUNK e Hand in hand for tomorrow

rrrrrrrrrrrrrrrrrrr
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3. Select the FTS app.

# SCHUNK Cont = @

SCHUNK e Hand in hand for tomorrow € Back = Menu

ID 1 sensor found ("« searchdevices ) ( + Addmanually )

FTS Demo

Connect Add device manually

1P address

192.168.178.69
/ Cancel K

4. Select the "+ Add manually" button.
= The "Add device manually" window opens,

5. Enter the IP address of the sensor to be connected and select
the "OK" button.

= Sensors found are displayed in the communication
interface selection window.

# SCHUNK Control Center - o

SCHUNK e Hand in hand for tomorrow & Back = Menu

FTS Demo

6. Select the desired sensor.
= The app connects to the sensor.
= Access to the functions of the sensor is possible.

(UNK Cantr

- o x

3
SCHUNIKK %7 Hand in hand for tomorrow & Back = Menu

#{ Monitoring  TY Tool Settings

Current Data
ta of

View the current dat

§ a6°C &)(C

f the sensor

Force data 24TNIND ol view
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6 Appendix

6.1 Control word
The controls of the control word are described in detail below.
For a clear illustration of the control word, see
chapter » 2.1.1.1 [[) 6].
Never set more than one control bit. If more than one control bit
is set at any one time, the "command error" status bit is set.

Bit 0 - tare

Edge change = Module reaction

0-~>1 Start tare process to calculate tare values
120 no reaction

Bit 1 - reset tare

Edge change = Module reaction
0~1 Reset tare values
120 no reaction

Bit 2 to 14~ reserved

Edge change  Module reaction
0~1 no reaction
120 no reaction

Bit 15 - reset software

Edge change = Module reaction
0~>1 The module is restarted on the software side
120 no reaction
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6.2 Status double word

The status bits of the status double word are described in detail below. For
a clear representation of the status double word, see chapter » 2.1.1.2 [ 7].

Bit 0 - ready for operation

Status Module feedback
0 The module is not ready for operation.
1 The module is ready for operation.

Bit 1 - control authority fieldbus

Status Module feedback
0 The fieldbus does not have a control logic.
1 The fieldbus has a control logic.

Bit 2 - process data invalid

Status Module feedback
0 The cyclical process output data is valid.
1 The cyclical process output data is invalid.

Bit 3 - command error

Status Module feedback
0 No information is reported.
1 The command sent to the module is not feasible.

Bit &4 - command processed toggle

Status Module feedback

0->1 The command sent to the module was successfully
executed.

1->0 The command sent to the module was successfully
executed.

Bit 5 - Number wrong

Status Module feedback
0 No information is reported.
1 The number sent to the module cannot be executed.

Bit 6 - number changes processed toggle

Status Module feedback

0->1 The number sent to the module has been successfully
changed.

1->0 The number sent to the module has been successfully
changed.

04.00 | FTS | Commissioning instructions | en-US | 1634813-EC FW 2.1.0 m 37



38

Bit 7 - internal temperature out of range

Status Module feedback

0

The internal temperature of the sensor is within the
permissible range.

The internal temperature of the sensor is outside the
permitted range of 0 to XX degrees.

Bit 8 - hardware error

Status Module feedback

0
1

The hardware is working properly.

There is a hardware error, e.g. in the internal
communication or the memory.

Bit 9 - mechanical overrange limits exceeded

Status Module feedback

0
1

No limit value exceeded.

The mechanical overload limits of the sensor have
been exceeded. The sensor is possibly damaged.

Bit 10 - user-defined overrange limits exceeded

Status Module feedback

0
1

No limit value exceeded.

One or more of the user-defined overload limit values
has been exceeded. See parameter 0x0061 ff. of the
tool settings.

Bit 11 - firmware version error

Status Module feedback

0
1

Sensor and interface box have the same firmware version.

The sensor and interface box have different firmware
versions and require an update or downgrade.

Bit 12 to 31 - reserved
Status Module feedback

0
1

No information is provided in feedback.
No information is provided in feedback.

6.3 Brands

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

TwinCat is a registered trademark of Beckhoff Automation GmbH.
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