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1 Development Environment

1.1 Beckhoff

1.1.1 Programmable Logic Controller

Beckhoff control technology is scalable — from
Industrial PCs to PLCs — and can be accurately
adapted to your application. The automation

software integrates real-time control with PLC, NC
and CNC functions.

In order to program Beckhoff PLCs the
development software for automation

TwinCAT® 3 is required.

TwinCAT® 3 uses the Visual Studio Framework and
all explanations in this instruction manual are based
on it.




1.2 Jenny Science

1.2.1 XENAX® servo controller

XENAX® servo controller for Jenny Science Axis with | @
integrated EtherCAT® bus module. The bus module is
optional but it is required for this application. One
XENAX® can control one axis. The XENAX® servo
controller recognises all Jenny Science motors and
configures the parameters correctly.

——
EtherCAT.

Functional oy 8
Safety 48

1.2.2 LINAX® Linear motors

The LINAX® linear motor axes are highly modular
and can be flexibly combined amongst each
other. Four different series are available.
Lx
Lx
Lx
Lx

Specifically designed for handling and Pick and Place
tasks with strokes from 30mm up to 150mm. The
configuration is extremely modular and there is only
one cable to the XENAX® servo controller.

Specifically designed for fast and precise assembly
and handling tasks. It can be equipped with standard
gripping tools which enables a 360° rotation and has

a hollow shaft feedthrough for vacuum or
compressed air.
Rx
Rx

Rx Rx



1.2.5 WebMotion

This is the graphical user interface from Jenny
Science. It is stored in the embedded Web server of
the XENAX® servo controller.

WebMotion® is launched with a web browser by
entering the corresponding TCP/IP address

of XENAX®.

LINAX® linear motor axes, ELAX® linear motor slides
or ROTAX® rotary motor axes are automatically
recognized. The corresponding controller parameters
are saved and loaded automatically. With the Quick
Start button, the linear motors can operate
immediately. No user manual is needed.

Before the XENAX® controller can be used with the
Beckhoff PLC via EtherCAT®, a set-up must be made
via WebMotion®. This includes the set-up of a
payload, soft limits, etc.

For further information on the set-up of a linear
motor axis please refer to the instruction manual or
the tutorial video that can be found on
https://www.jennyscience.ch/en/applications/videos.

1.3 Status LED’s of EtherCAT bus module

@ RUN

@ ERR

O sm

O sm
LED Status RUN ERR ST1 (Jenny Science specific)  ST2 (Jenny Science specific)
<OFF> Initialisation state or no Bus module operable Bus module ready

power
N lication in th

<ON> Operational state State bus off © application in the -

<BLINK> Pre-operational state

flash
Protocol download in

Internal Eeprom blank -
progress

1.4 Additional Material

The following data is needed for a successful
operation of the XENAX® servo controller with a
EtherCAT bus module:

Filename Description

Jenny Science ESI-File/XML device description for TwinCAT.
Xenax_EtherCAT_Xvi_.xml The ESI-file can be downloaded on our website www.jennyscience.ch
,XENAX® Servo controller” and , Firmware Bus Module“
Jenny Science Motion Control Library as compiled library.
The library is part of the folder in which this manual is located.
Manual describes the CANopen communication profile CiA DS301 as well as the device
profile CiA DS402 including all available parameters.

JS_MC_Lib.compiled-library

CANopen Ethernet Manual_.pdf

1.5 Software Requirements

Software Version
TwinCAT® 3 Automation Software  3.1.4020.0 or later
XENAX Firmware V5.08 or later

EtherCAT Bus-Module V2.66 or later



https://www.jennyscience.ch/en/applications/videos
https://www.jennyscience.ch/en/products/download

The EtherCAT bus is connected with the XENAX®
servo controller (IN/OUT).

For easy commissioning and maintenance, a TCP/IP
connection to each servo controller is recommended
for access to the WebMotion®.

1.6 Cabling
IBECKHOFF| e O o )
IPC <
&
g
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v sciemce Xv75v8S XENA.

JeMmy sciemce  Xv75V8BS XENA.

JENNY BCIENCE

semmy sciemce  Xv75V8S XENA.

— EtherCAT Bus-Communication
— TCP/IP for WebMotion®




Jenny Science provides a PLCopen library for
TwinCAT® 3. The PLCopen standard is easy to
understand and includes basic movement functions
as well as Jenny Science specific features.

The Jenny Science Motion Control Library supports
two fundamental different drive modes.

1. Point to point = Profile Position Mode:

The parameters distance, speed, acceleration
and s-curve are fixed before a drive. The
trajectory (driving curve) is calculated on the
Xenax®. This driving mode is simpler to
implement, but gives less control over the driving
curve to the PLC. It is not possible drive a straight
line with a XY-Axis since both Axis can be started
at the same time but will reach their target at
different times. It is also not possible to drive
along a round curve because only the target
position can be specified and not the path to the
target location.

This mode fits a small PLC with low performance.
There is no need for a virtual nc-axis.

2. Interpolated = Cyclic Synchronous Position
Mode:

In the cyclic synchronous position mode, the
target position is passed to the XENAX® servo
controller at cyclic time intervals (for example
every millisecond). The trajectory (driving curve)
is calculated on the Beckhoff PLC. For this reason,
a virtual Axis for each Axis is needed. This
enables full control over the driving curve.
Thanks to the virtual nc-axis, round curves or
other complex driving paths are now possible.

2 PLCopen Library (JsMcLib)

2.1 Drive Modes: point to point or interpolated

XY-Axis Profile Position

Limited control over driving path between
two target positions with different X and Y
coordinates. Furthermore, the speed and
target position can not be changed during a
drive. An Axis has to stop at every target
position.

XY-Axis Cyclic Synchronous Position

. —

Full control over Axis movement. Two
grey circles show a change in direction
and speed without a stop.



The following diagram shows the state and the
behaviour of the axis when multiple motion control
function blocks are “simultaneously” active.

Each motion command is a transition that changes
the state of the axis and, as a consequence,
influences the method of calculation of the current
movement.

All function blocks which do not appear in the state
diagram, do not affect the state of the axis.

The current state of the axis can be determined with
the function block “JS_MC_ReadStatus”. If a function
block is called where it is not allowed, the function
block reports an error.

The notes describe the necessary conditions that
must be met for a change in an axis state.

Important:

In the states “Stopping”, “ErrorStop”, "Disabled” and
“Reference” no motion blocks can be called. In
standstill condition, an axis must always be
referenced before starting a movement.

2.2 State Diagram

10



In the Cyclic Synchronized mode the JS_MC_ReadStatus

To know which motion-commands can be used, the
“MC_ReadStatus” of the virtual Axis has to be executed.

2.2.1 Profile Position Mode

JS_MC_Halt

Discrete Motion Continuous Motion

Stopping

Note1
Errorstop -—-=-

Py

JS_MC_Sto
Note6

A

Reference
Note5

2.2.2 Cyclic Synchronous Position Mode

. . . Continuous Motion
will be in ,,Standstill” after the reference.

Stopping

Note1
Errorstop -————

P Standstill
- JS_MC_Reference l I

JS_MC_MoveCyclicPosition

A

Reference

Note5

Note Comment

Note 1  From any state in which an error occurs

Note 2 From any state if MC_Power.Enable = FALSE and the axis has no error
Note 3 MC_Reset and MC_Power.Status = FALSE

Note4  MC_Reset and MC_Power.Status = TRUE and MC_Power.Enable = TRUE
Note5 MC_Power.Status = TRUE and MC_Power.Enable = TRUE

Note 6 MC_Stop.Done= TRUE and MC_Stop.Execute = FALSE

11



2.3 Function blocks required for operation

2.3.1 JS_MC_Init

This function block must be called once at start up to
initialize library variables. The block also provides a
reference to the axis which is needed in all other
JS_MC_Lib function blocks. Calling this function block
a second time will only re-evaluate the Axis output

reference.
Inputs JS_MC_Init
___| OperationMode pstAxis |
Choose gcJS_MC.jsmc_MODE_CYCLIC_SYNC if you
OperationMode use a NC-Axis, otherwiede use —| EnforceReferenceDrive valid |
gclJS_MC.jsmc_Mode_PROFILE_POSITION gy |
Set this to TRUE if motor must execute a reference
EncorceReferenceDrive drive even though they are already referenced.
Recommended = FALSE
Outputs
pstAxis The axis reference handle
Valid A valid reference handle of the axis is available
Error Error occurred within function block
2.3.2 JS_MC_Cyclicln
This function block has to be called at the start of the
periodically called program.
Checks if communication with axis is valid.
Reads cyclic data from the fieldbus.
Inputs JS_MC_Cyclicin
Axi valid
pstAxis The axis reference handle — P B
As long as "Enable" is TRUE, cyclic data are —| Enable Error
Enable received from the bus. ErrorD |
(Must always be TRUE during operation)
Outputs
Cyclic realtime bus communication is valid (it is not
Valid allowed to enable or execute other function blocks
unless valid is TRUE)
Error Error occurred within function block
ErrorIlD Error number

12



2.3.3 JS_MC_CyclicOut

This function block has to be called as the last
JSC_MC_Lib block in the periodically called program.
Important: All other JSC_MC_Lib blocks must be
called between Cyclicln and CyclicOut.

Writes cyclic data to the fieldbus.

JS_MC_CyclicOut

Inputs
tAXi
pstAxis The axis reference handle — 2
2.3.4 JS_MC_Power
This function block switches the power stage on and
off.
Inputs )
pstAxis The axis reference handle — e
As long as "Enable" is TRUE, the drive power Stage —| Enable
Enable .
is enabled

Enable_Positive

Enable_Negative

Enable_Positive

Only in cyclic synchronous position mode. Advance
movement enable in positive direction. Only takes —
effect if Enable = TRUE. Override
Only in cyclic synchronous position mode. Advance
movement enable in negative direction. Only takes

Enable_Negative

BufferMode

JS_MC_Power
Status

Valid
Busy
Active
Error

ErrorlD

effect if Enable = TRUE.
Only in cyclic synchronous position mode. Velocity

Override override in % for all motion commands.
(0 < Override <100)
Only in cyclic synchronous position mode. This is

BufferMode evaluated when "Enable" is reset (see also
MC_BufferMode). MC_Aborting mode leads to
immediate deactivation of the axis enable.

Outputs

Status Effective status of the power Stage

Valid TRUE when the axis is ready for operation
Only in cyclic synchronous position mode.

Busy TRUE, as long as the function block is called with
Enable = TRUE.

Active Only in cyclic synchronous position mode.
Indicates that the command is executed.

Error Error occurred within function block

ErrorlD Error number
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2.3.5 JS_MC_Reference

Performs a reference drive. The goal of the reference
drive is to find the absolute position of the axis.

The axis either drives to a mechanical stopper or to a
Z-Mark indicator on the scale.

The ReferenceMode influences the behaviour during
a reference drive.

Inputs
pstAxis The axis reference handle
Execute Start reference at rising edge
ReferenceMode Select behaviour during reference drive

Reference speed towards a reference switch

Ref S dRot . . .
eterencespeedho [increment/s] (only for rotative drives)
Ref Z-Mark h |
ZMarkspeedRot .e erence speed towards a . ar. on the scale
[increment/s] (only for rotative drives)
Outputs
Done Reference procedure has finished successfully
Busy The function block is not finished
CommandAborted Function block is aborted by another command
Error Error occurred within function block
ErrorlD Error number

2.3.6 JS_MC_Reset

This function block makes a transition in the State
Diagram from Errorstop to Standstill or Disabled by
resetting the axis error.

Inputs

pstAXxis The axis reference handle
Execute Reset the axis at the rising edge

Outputs
Done Standstill or Disabled state is reached
Busy The function block is not finished
Error Error occurred within function block
ErroriD Error number

JS_MC_Reference

Execute

___| pstAxis Done
Execute Busy
___| ReferenceMode CommandAborted
__| ReferenceSpeedRot Error
ZMarkSpeedRot ErrorlD
JS_MC_Reset
___| pstAxis Done

Busy
Error

ErrorlD

14




2.3.7 JS_MC_Stop

This function block commands a controlled motion
stop and transfers the axis to the state Stopping. The
axis stays in the Stopping state until execute is set
back to FALSE. All move commands are blocked as
long as the axis stays in the stopping state.

The axis does not have to be in motion to call
MC_Stop. This means MC_Stop can be used to ensure
an axis stays at the same position.

Inputs JS_MC_Stop
. . __| pstAxis Done
pstAxis The axis reference handle
Execute Reset the action at rising edge — e [ty
Deceleration Value of the deceleration [inc/s?] | peceleration CommandAborted
Error
Outputs
Done Zero velocity is reached rrortd
Busy The function block is not finished
Command is aborted by switching off power
CommandAborted e ¥ s 2
(only possibility to abort)
Error Error occurred within function block
ErrorlD Error number

15



2.4 Additional function blocks for Forceteq®

2.4.1 JS_MC_ForceCalibration

Starts a Force Calibration. The axis moves from start-
to end position and measures cogging force and
friction. Those two forces are then compensated in

future drives.

An active Force Calibration can only be stopped by

calling JS_MC_STOP.

If the motor oscillates during the Force Calibration,
set IterativeFcDisable. This will clear the old
calibration data before a new calibration is started.

pstAxis
Execute
StartPosition
EndPosition

IterativeFcDisable

Done

Busy
CommandAborted
Error

ErroriD

Inputs
The axis reference handle
Start move at rising edge
Start position for the force calibration [Inc]
End position for the force calibration [Inc]
0 = Takes values from previous FC to improve
calibration
1= Ignores calibration values from last FC

Outputs
Force Calibration finished successfully
Function block is not finished
Function block is aborted by another command
Error occurred within function block
Error number

2.4.2 JS_MC_WriteLimit_|_Force

Sets the |_Force limitation in [10mA] with Forceteq®
basic. Note that the PDO 0x6073 "Limit_I_Force"

pstAxis
Enable

Limit_|_Force

Valid
Error

must be mapped and linked.

Inputs
The axis reference handle
Writes Limit |_Force to XENAX when enabled
|_Force limitation in [x10 mA], 20 = 200mA, 0 = no
limitation.

Outputs
Write was successful
Error occurred within function block

pstAxis

Execute

StartPosition

EndPosition

JS_MC_ForceCalibration

Done

Busy

CommandAborted

IterativeFcDisable

Error

ErrorlD

pstAxis

Enable

Limit_I_Force

JS_MC_WriteLimit_|_Force

Valid |

Error

16




2.4.3 JS_MC_Read_|_Force

Reads the Force-proportional |_Force in mA
with Forceteq® basic. Note that the PDO 0x2005
"l_Force" must be mapped and linked.

Inputs
pstAxis The axis reference handle
As long as "Enable" is TRUE, the actual |_Force is
Enable .
read out continuously
Outputs
. A valid set of outputs is available at the function
Valid
block
Error Error occurred within function block
ErrorlD Error number
|_Force Actual |_Force [mA]

pstAxis

___| Enable

JS_MC_Read_|_Force

Valid [

Error

ErrorlD

|_Force

2.4.4 JS_MC_WriteLimit_Force

Sets the Force limitation in mN based on the value
measured by the Signateq® force sensor (only for
Forceteq® pro). Note that the PDO 0x2009 "Limit

Force" must be mapped and linked.

Inputs
pstAxis The axis reference handle
Enable Writes LimitForce to XENAX when enabled
Limit_Force Force limit [mN]
Outputs
Valid Last write was successful
Error Error occurred within function block

pstAxis

___| Enable

Limit_Force

JS_MC_WriteLimit_Force

Valid |

Error

2.4.5 JS_MC_Read_Force

Reads the Force in mN measured by the Signateq®
force sensor (only with Forceteq® pro). Note that the
PDO 0x200A "Limit Force" must be mapped and

linked.
Inputs
pstAxis The axis reference handle
Enable As long as "Enable" is TRUE, the actual force is read
out continuously
Outputs
Valid A valid set of outputs is available at the function
block
Error Error occurred within function block
ErrorlD Error number
Force Actual force measured by Signateq® [mN]

pstAxis

Enable

JS_MC_Read_Force

Valid

Error

ErrorlD

Force

17



Use the MC_MoveAbsolute and MC_Halt function
block from Beckhoff to operate the axis.

JS_MC_STOP calls MC_STOP internally if the axis is
driving in cyclic synchronous positon mode (csp).
During a force calibration or a reference drive, the
axis is not driving in csp mode. JS_MC_STOP will still
correctly abort a non csp mode drive. This means that
only JS_MC_STOP will abort a force calibration or a
reference drive and MC_STOP will not.

2.5 Additional function blocks for cyclic synchronous
position mode

18



2.6 Additional function blocks for Profile Position

2.6.1 JS_MC_MoveAbsolute

This function block drives to an absolute position.
Only for profile position mode. In cyclic synchronous
position mode, use MC_MoveAbsolute instead.

Inputs JS_MC_MoveAbsolute
AXi D
pstAxis The axis reference handle — o
Execute Start move at rising edge | Execute Busy
Position Target position for the motion [inc] | Position CommandAborted
. Value of maximum velocity [inc/s]
Velouty . ___| Vvelocity Error
(not necessarily reached)
. Value of maximum acceleration [inc/s?] __| Acceleration ErroriD
Acceleration .
(not necessarily reached) scumve
Value of S-curve parameter during the acceleration ]
Scurve
[%]
Outputs
Done Commanded position reached
Busy The function block is not finished
CommandAborted Function block is aborted by another command
Error Error occurred within function block
ErrorlD Error number
2.6.2 JS_MC_MoveRelative
This function block drives a distance.
Only for profile position mode. In cyclic synchronous
position mode, use MC_MoveRelative instead.
Inputs JS_MC_MoveRelative
. ) ___| pstAxis Done
pstAXxis The axis reference handle
Execute Start move at rising edge —Esst Lty
Distance Target distance for the motion [inc] | Distance CommandAborted
Velocity Value of maximum velocity [inc/s] | Velociy error

(not necessarily reached)
Value of maximum acceleration [inc/s?] —_| Acceleration
(not necessarily reached)

Value of S-curve parameter during the acceleration

Acceleration
Scurve

ErrorlD

Scurve %]

Outputs
Done Commanded distance reached
Busy The function block is not finished
CommandAborted Function block is aborted by another command
Error Error occurred within function block
ErrorIlD Error number

19




2.6.3 JS_MC_JogVelocity

This function block drives with a constant speed in
positive or negative direction. Only for profile
position mode. In cyclic synchronous position mode,
use MC_JogVelocity instead.

Inputs
pstAxis The axis reference handle
As long as "Enable" is TRUE, the axis in in
Continuous Motion mode (Jog drive possible)
Value of maximum velocity [inc/s]
Velocity Note: This value can also be changed while a
movement is taking place
Value of maximum acceleration [inc/s?]
Note: This value can also be changed while a
movement is taking place (new value is used at the
next velocity change)
Value of maximum deceleration [inc/s?]
Note: This value can also be changed while a
movement is taking place (new value is used at the
next velocity change)

Enable

Acceleration

Deceleration

JogPositive Executes a movement in the positive direction
JogNegative Executes a movement in the negative direction
Outputs

. The function block is active, possible to execute

Active
movements

Busy The function block is not finished
CommandAborted Function block is aborted by another command
Error Error occurred within function block
ErroriD Error number
Jogging Movement being carried out

2.6.4 JS_MC_Halt

This function block stops an ongoing
JS_MC_MoveAbsolute or a JS_MC_MoveRelative
command and switches to the state standstill.

Inputs

pstAxis The axis reference handle
Execute Start the action at rising edge
Deceleration Value of the deceleration [inc/s?]

Outputs
Done Zero velocity is reached
Busy Function block is not finished
CommandAborted Function block is aborted by another command
Error Error occurred within function block
ErrorlD Error number

JS_MC_JogVelocity

pstAxis Active
Enable Busy
Velocity CommandAborted
Acceleration Error
Deceleration ErrorlD
JogPositive Jogging
JogNegative
JS_MC_Halt
___| pstAxis Done
___| Execute Busy
Deceleration CommandAborted

Error

ErrorlD

20



2.7 Function blocks for error handling

2.7.1 JS_MC_ReadAxisError

Describes general axis errors that are not related to
function blocks. Use JS_MC_RESET to clear the axis

pstAxis

Enable

Valid

Error
ErrorlD
AxisError
AxisErrorID

error.

Inputs
The axis reference handle
While TRUE, the output value provides the
parameter value continuously for reading out.

Outputs
Valid outputs are available
Error occurred within function block
Error number
Axis error has occured.
Axis error number, see XENAX manual

pstAxis

_ | Enable

JS_MC_ReadAxisError

Valid

Error

ErrorlD

AxisError

AxisErrorlD

21




2.7.2 JS_MC_ReadLlibraryError

This block can be used to handle all errors at a central
point in the code. Note that this function block is

completely optional.

Collect all errors from axis and JS_MC_Lib function
blocks. All errors are collected in a queue. The first
error in the queue is displayed in the output

ErrorRecord.

Each error must be acknowledged to display the next
error until the queue is empty.

The error should be handled first before it is
acknowledged. This means to reset the enable or

execute input of the

Function block which caused the error. Or to call
JS_MC_RESET to clear the error caused by the axis.
An unhandled error which is acknowledged will be
recollected and again saved in the queue.

pstAxis
Enable

Acknowledge

Valid

Busy

Error
ErrorlD

ErrorRecordAvailable

ErrorRecord

FunctionBlockErrorCount
AxisErrorCount
AxisWarningCount

Inputs
The axis reference handle
As long as "Enable" is TRUE, the function block can
be used to read out axis and function block errors
Acknowledges the error record currently displayed

Outputs
A valid set of outputs is available at the function
block. This output is set to FALSE while an error is
being acknowledged or error text is being read
New output data is to be expected. This output is
set to TRUE while an error is being acknowledged
or error text is being read
Error occurred within this function block
Error number of this function block
Set if a new error record is displayed in the
"ErrorRecord" output. FALSE if error queue is
empty
Displays the first error in the queue including the
ErrorNumber (see 2.10 Error Numbers
ErrorType (see 2.11 Error Sources)
ErrorSource (see 2.12 Error Type)

Number of pending function block errors to display

Number of pending axis errors to display
Number of pending axis warnings to display

JS_MC_ReadLlibraryError

___| pstAxis Valid
___| Enable Busy

___| Acknowledge Error

ErrorlD

ErrorRecordAvailable

ErrorRecord

FunctionBlockErrorCount

AxisErrorCount

AxisWarningCount
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Reads the position of the axis in increments. Note
that PDO 0x6064 “Position Actual Value” must be

pstAxis

Enable

Valid

Error
ErrorID
Postion

mapped and linked.

2.8 Optional function blocks

2.8.1 JS_MC_ReadActualPosition

Inputs
i
The axis reference handle — Bt
As long as "Enable" is TRUE, the actual position is __| Enable

read continuously

Outputs

JS_MC_ReadActualPosition
Valid

Error
ErrorlD

Position

A valid set of outputs is available at the function

block

Error occurred within function block

Error number

Actual position of the axis [Inc]

Reads digital inputs which are located in the XENAX
socket. Note that PDO 0x60FD "Digital Inputs" must

pstAxis
Enable

Valid

Error
ErrorlD
Digitallnput

be mapped and linked.

2.8.2 JS_MC_ReadDigitallnput

Inputs
__| pstAxis
The axis reference handle
As long as "Enable" is TRUE, the digital inputs are —jiEakle

read continuously

Outputs

JS_MC_ReadDigitallnput
Valid

Error
ErrorlD

Digitallnput

A valid set of outputs is available at the function

block

Error occurred within function block

Error number

The value of digital inputs (bit-coded)

Reads back digital outputs which are located in the
XENAX socket. Note that PDO 0x60FE "Digital outputs"

pstAxis
Enable

Valid

Error
ErrorIlD
DigitalOutput

must be mapped and linked.

2.8.3 JS_MC_ReadDigitalOutput

Inputs
tAXi:
The axis reference handle |
As long as "Enable" is TRUE, the digital outputs are | Enable

read continuously

Outputs

JS_MC_ReadDigitalOutput

Valid

Error

ErrorlD

DigitalOutput

A valid set of outputs is available at the function

block

Error occurred within function block

Error number

The value of digital outputs (bit-coded)
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This block is used to read out CANopen parameter
from the axis. All available CANopen parameters are
described in the
"CANOPEN_ETHERNET_MANUAL.pdf"

(https://www.jennyscience.ch/en/products/download).

ProcessStatusRegister

2.8.4 JS_MC_ReadParameter

Process Status Register of the XENAX controller
(see data type JS_MC_Init_IS_ProcStat)

Inputs JS_MC_ReadParameter
___| pstAxis Valid
pstAxis The axis reference handle
Enable As long as "Enable" is TRUE, the desired data —[RERbE BlsY
object is read out continuously | pataobject Error
DataObiect Desired data object to be written
) (according CANopen communication profile) o Errortd
SublD SublID of the desired data object to be written __| Datalength Value
Data length of the desired data object to be
DatalLength . .g : !
written in bytes
Outputs
. A valid set of outputs is available at the function
Valid
block
Busy The function block is not finished
Error Error occurred within function block
ErroriD Error number
Value Value to be written to the desired data object
2.8.5 JS_MC_ReadPSR
Reads the Process Status Register (PSR). This register
contains various information about the XENAX® servo
controller. Note that PDO 0x2006 “Process Status
Register” must be mapped and linked.
Inputs JS_MC_ReadPSR
Xi li
pstAxis The axis reference handle — e veld
Enable As long as "Enable" is TRUE, the actual Process __| Enable Error
Status Register is read out continuously B
Outputs ProcessStatusRegister
. A valid set of outputs is available at the function
Valid
block
Error Error occurred within function block
ErrorIlD Error number
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2.8.6 JS_MC_ReadStatus

Reads the current state of the PLCopen DS402 state
machine.

Note: In the Cyclic Synchronized mode the state will
be in ,Standstill” after the reference.

To know which motion-commands can be used, the
“MC_ReadStatus” of the virtual Axis has to be

JS_MC_ReadStatus

Valid

Error

ErrorlD

Errorstop

Disabled

Stopping

Standstill

DiscreteMotion

Reference

ContinuousMotion

executed.
Inputs
. . _ | pstAxis
pstAxis The axis reference handle
Enable As long as "Enable" is TRUE, the axis status is read __| Enable
out continuously
Outputs
. A valid set of outputs is available at the function
Valid
block
Error Error occurred within function block
ErrorlD Error number
An error has occurred. Use JS_MC_Reset to
Errorstop
acknowledge errors
JS_MC_Power has not powered the axis, or an
Disabled error has been acknowledged by JS_MC_Reset and
the axis has been turned off
Stopping JS_MC_Stop is active
Standstill Motion is not active on the drive
Axis is in motion due to one of the following
DiscreteMotion function blocks: JS_MC_MoveAbsolute,
JS_MC_Relative.
Reference JS_MC_Reference has started referencing the axis

Axis is in motion due to the following function

ContinuousMotion block: JS_MC_JogVelocity, JS_MC_ForceCalibration

2.8.7 JS_MC_WriteDigitalOutput

This function block writes a digital output on the
servo controller. The output is written once when
"Execute" is set. Note that PDO Ox60FE "Digital
Outputs" must be mapped and linked.

JS_MC_WriteDigitalOutput

Done

Error

ErrorlD

Inputs
_ | pstAxis
pstAxis The axis reference handle
Execute Writes the Digital value at the rising edge —Este
DigitalOutput The value of digital outputs (bit-coded) | Digitaloutput
Outputs

Done Digital outputs are written
Error Error occurred within function block
ErrorlD Error number
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2.8.8 JS_MC_WriteParameter

This block is used to write CANopen parameter from
the axis. All available CANopen parameters are
described in the
"CANOPEN_ETHERNET_MANUAL.pdf"

(https://www.jennyscience.ch/en/products/download).

Inputs
pstAxis The axis reference handle
Execute Writes the value at the rising edge

Desired data object to be written

(according CANopen communication profile)
SublD SublID of the desired data object to be written
Data length of the desired data object to be

DataObject

SELELE e written in bytes

Value Value to be written to the desired data object
Outputs

Done Value is written to the object

Busy The function block is not finished

Error Error occurred within function block

ErroriD Error number

pstAxis

Execute

DataObject

SubID

Datalength

Value

JS_MC_WriteParameter
Done

Busy
Error

ErrorlD
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Following minimum and maximum values of the function
blocks should be adhered to.

2.9 Minimum and Maximum Values of Function Blocks

Name Datatype
Velocity linear UDINT
Velocity rotative ~ UDINT
Deceleration UDINT
Acceleration UDINT
S-curve UDINT

2.10 Error Numbers

The following ErrorIDs can be generated by the JsMcLib

function blocks. Lower numbers than 50000 are Axis
Error generated by the XENAX® servo controller. Please
look up those errors in the XENAX® Manual.

Value

50000

50001

50002

50004

50006

50008

50010

50011

50012

50013

50014

50015

50016

50017

Name

ERR_OK
jsmcERR_NIL_POINTER
jsmcERR_DRIVE_NOT_READY

jsmcERR_DRIVE_SWITCHED_OFF

jsmcERR_REFERENCE_WRONG_METHOD

jsmcERR_ACCE_TO_SMALL
jsmcERR_SCURVE_NOT_IN_RANGE
jsmcERR_SDO_COMM_FAILURE

jsmcERR_POWER_UP_FAILURE

jsmcERR_POWER_LOST

jSmcERR_WRONG_STATE_FOR_FB

jsmcERR_WRONG_OP_MODE_FOR_FB

jsmcERR_EXECUTION_ERROR

jsmcERR_BUFFER_TO_SMALL

jsmcERR_TEXT_OBJ_NOT_FOUND

Description

FUB executed correctly with no
errors

No axis passed to FB

Servo controller is not ready to
switch on

Servo controller is switched off

Reference method is not correct for
the motor

Acceleration is too small

Scurve is not in allowed range
Failure during SDO communication
Failure during power up sequence

Power was turned off outside of
JS_MC_Power control

The FB cannot be used in the current
state

The FB cannot be used in the current

mode of operation

The FB failed during execution by an
external error

The buffer for the error text string is
too small

Error text object or function block
text object not found

Min value Max value
10 inc/s 9’000’000 inc/s
10 inc/s 100’000°000 inc/s
2’000 inc/s2  1’000°000°000 inc/s?
2’000 inc/s2  1’000°000°000 inc/s?
1% 100 %
Correction
None

Ensure function block call only with
correct axis passed.

Check controller for errors

Don't call function block when Servo
controller is switched off

Check documentation for allowed
reference methods for the motor
Use larger acceleration (>=2000
inc/s?)

Use Scurve in allowed range
(1...100%)

Check connection to the Servo
Controller or for correct SDO object
Check Servo controller for correct
power supply

Check and quit errors from other
function blocks or axis, which caused
the power off

Check program to call FB's only in
allowed states

Only use allowed FB's for the
desired mode of operation (profile
position or cyclic synchronized)
Check and quit errors from other
function blocks or axes, which
caused the fault

Put a pointer to a buffer for the
error text string which size is at least
50 characters

Enter correct name of the error text
object and ensure, that the error
text object (JsMcEtxDe/JsMcEtxEn)
and the function block text object
(JsMcFBtxEn) are present in the
project
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50018

50019

50020

50021

50022

50023

50024

50025

50026

50027
50028

50029

50030

50031

50032

50033

50034

50035

50036

50037

50038

50039

50040
50041

jsmcERR_TEXT_READOUT_FAILURE

jsmcERR_WRONG_GENERAL_OP_MODE

jsmcERR_REF_SPEED_NOT_IN_RANGE

jsmcERR_ZMARK_SPEED_NOT_IN_RANGE

jsSmcERR_VELOCITY_NOT_IN_RANGE

jsmcERR_ACCE_TO_LARGE

jsmcERR_CYCLE_TIME_FAILURE

jsmcERR_DECE_TO_SMALL

jsmcERR_DECE_TO_LARGE

jsmcERR_FW_VERS_FAILURE
jsmcERR_PDO_MAPPING_CHK_FAILURE

jsmcERR_PDO_MAPPING_MISSING

jsmcERR_NO_DATA_ADDRESS_ASSIGNED

jsmcERR_SDO_ACCESS_FAILURE

jSmcERR_CYCLIC_COMM_INTERRUPTED

jsmcERR_SPAD_FAILURE
jsmcERR_INDEX_NOTVALID
jsmcERR_VALUE_OUTOFRANGE
jsmcERR_FC_INPUTS_NOTVALID
jsmcERR_FC_NO_LINEAR
jsmcERR_FC_REF_ERROR

jsmcERR_FC_MOTION_ERROR

jsmcERR_UNKNOWN_MOTORTYPE
jsmcERR_VIRTUAL_AXIS_RESET_FAILURE

Error text or function block text could
not be read successfully

General mode of operation not
supported

Reference speed for rotative motors
is out of range

Z-Mark speed for rotative motors is
out of range

Velocity is out of range

Acceleration is too large

Cycle time setting failure

Deceleration is too small

Deceleration is too large

Firmware version failure
Failure during PDO mapping check

Necessary PDO mapping missing
No data address for error text string

assigned

Invalid SDO access

Cyclic communication interrupted

Wrong set point acknowledge setting
Index not valid
Value not in range

Force calibration inputs not valid
Force calibration only with Jenny
Science motors

Force calibration: Error during
reference

Force calibration: Error during
motion
Unknown motor type

MC_Reset failed

Ensure that the error text object
(JsMcEtxDe/JsMcEtxEn) and the
function block text object
(JsMcFBtxEn) are present in the
project

Set a supported general mode of
operation in JS_MC_lInit
(OperationMode =
jsmcMODE_PROFILE_POSITION or
jsmcMODE_CYCLIC_SYNC)

Use reference speed in allowed
range (0...250°000 inc/s)

Use Z-Mark speed in allowed range
(0...100°000 inc/s)

Use velocity in allowed range
(10...9’000°000 inc/s for linear
motor, 10...100°000°000 inc/s for
rotative motor)

Use smaller acceleration

(<= 17000’000’000 inc/s2)

Use correct cycle time setting (bus
cycle time >= 200us and software
task cycle time >= bus cycle time)
Use larger deceleration

(>=2'000 inc/s?)

Use smaller deceleration
(<=1'000"000’000 inc/s?)

Use at least XENAX Firmware V3.64D
Check for correct PDO mapping
Check if all necessary PDOs are
mapped

Assign valid data address for error
text string

Check input values DataObject,
SubID and Datalength and set
correct values

Don't enable power until
JS_MC_Cyclicln is valid and cyclic
communication is running

Use at least XENAX Firmware V3.68H
Check Index for validity

Check Input parameter for validity
Check ForceCalibration value for
validity

Check for JS motor recognizing or
don’t star Force Calibration for third
party motor

Check for possible reference drive

Check whether the calibration
movement can be performed by the
motor

Check if the firmware version
supports the motor

Check ErrorID of MC_Reset
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The error source block can be found in the ErrorRecord
output of the JS_MC_ReadLibraryError block. The table
associates sources number with the corresponding
function block.

The error type is important for error handling. Because of
that, the error type is provided in the error record in an
additional field.

2.11 Error Sources

ErrorSource Nr.

O 00 NOUL B WN -

NRRRRRRERRRRR
O Voo ~NOULLDE WNERL O

2.12 Error Type

ErrorTyp Nr.

Error source

Axis error or warning
JS_MC_Cyclicln
JS_MC_Power
JS_MC_Reference
JS_MC_MoveAbsolute
JS_MC_MoveRelative
JS_MC_MoveCyclicPosition
JS_MC_Stop

JS_MC_Halt
JS_MC_AXxisErrorCollector
JS_MC_ReadLibraryError
JS_MC_ReadParameter
JS_MC_WriteParameter
JS_MC_JogVelocity
JS_MC_Read_|_Force
JS_MC_ReadDigitallnput
JS_MC_ReadDigitalOutput
JS_MC_WriteDigitalOutput
JS_MC_SetPDO
JS_MC_ForceCalibration

ErrorTyp

Axis error

Axis warnung
Function block error
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Version
3.1.5
3.1.4
3.1.3

3.1.2

3.1.1

3.1.0

3.0.8

3.0.7
3.0.6
3.0.5
3.04
3.03
3.0.1
3.0.0
1.3.0
1.1.0
1.0.0

Date

01.06.2023
30.03.2023
07.02.2023

16.05.2022

11.04.2022

26.05.2021

21.09.2020

28.07.2020
27.07.2020
27.04.2020
21.01.2020
02.12.2019
09.10.2019
21.06.2019
26.03.2019
29.01.2018
21.09.2017

2.13 Release Notes

Changes

added support for Lxs with absolute measurement system

fixed JS_MC_Stop was stuck when internal virtual_MC_Stop.Error was true
JS_MC_Stop works during reference drive (TwinCat 3.1.4024.7 required to use library)
Intax Support

JS_MC_Reference new reference method which uses settings from Webmotion
JS_MC_Cyclincln changes DS402State only once per function call

JS_MC_Power deadlock fixed when enable = 0 short after enable = 1

JS_MC_STOP can be used in csp mode

JS_MC_ReadAxisError renamed to JS_MC_ReadLlibraryError

New function block JS_MC_ReadAxisError to read only axis error

JS_MC_POWER forwards Enable_Positive and Enable_Negative to MC_POWER from
Beckhoff every cycle

Signateq support

JS_MC_INIT updates axis pointer in case code is changed during run

JS_MC_LIB is listed under Motion/JennyScience instead of Miscellaneous
JS_MC_STOP stops Force Calibration

JS_MC_ForceCalibration option to delete old Force Calibration before starting new one
Fixes error calling JS_MC_RESET when no error is pending

Rotax Rxhq support

PLCopen goes to Standstill after Jog drive

ROTAX support

Frist Release
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This chapter describes how to put a Jenny Axis into
operation. Example projects are used for this
purpose. All examples are available in profile position
without an NC-Axis for Tc-PLC or in cyclic
synchronous position mode with an NC-Axis for NC-
PTP.

Simple demo application of an axis driving from
start position to end position and back in an infinite
loop.

This demo shows the force limitation part of
Forceteq® basic.

The axis drives forward with a limited force. If an
obstacle is in the forward path, the force limit will
be reached and the axis moves back quickly to the
starting position.

This is an extended version of the ForceLimit demo
project. This example includes a demo of force
monitoring where 3 sectors are defined. When the
axis detects an obstacle in the forward path, it will
evaluate the sectors and show in which sector the
obstacle was.

This demo application is similar to the ForceLimit
demo with Forceteq® basic. The difference is the
way force is measured. Forceteq® pro demo
employs an external force sensor, while the
Forceteq® basic demo measured the motor current.
Only possible with XENAX® Xvi 75V8S and
Signateq®.

This is an extended version of the Forceteq® pro
ForceLimit demo project. This example includes a
demo of force monitoring where 3 sectors are
defined. When the axis detects an obstacle in the
forward path, it will evaluate the sectors and show
in which sector the obstacle was.

Only possible with XENAX® Xvi 75V8S and
Signateq®.

3 Example Project in TwinCAT

3.1 List of Demo Applications

3.1.1 JSC_SimpleDemo

|_FORCE

3.1.4 JSC_Forceteq_pro_ForcelLimit

FORCE

POSITION

— o m

s| s| s
POSITION
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Note:

The demo projects were created for the XENAX®

Xvi 75V8, except the Forceteq® pro demos for the
Xvi 75V8S. If you are using a different controller than
the Xvi 75V8, please refer to chapter “5 Replacing Xvi
75V8 by Xvi 75V8S” after the import for the steps to
follow.

Start TwinCATS3, select “Open Solution from Archive”,
choose the demo project and save it to your project
folder. It is recommended to start with the
“JSC_SimpleDemo” example project.

The EtherCAT Slave Information XML for the XENAX
should always be completely unpacked into the ESI-
directory of the EtherCAT master. In TwinCAT 3 these
files are located in
\TwinCAT\3.1\Config\lo\EtherCAT. This ESI file can
be downloaded from www.jennyscience.ch under
“XENAX Servocontroller->Firmware Bus Module-
>EtherCAT”.

Load ESlI file into TwinCAT.
, TWinCAT> EtherCAT Devices—>Reload Device
Descriptions”

“PLC~>Library Repository=>Install...”
Open the “JS_MC_Lib.compiled-library” from the
downloaded folder.

3.2 Open Solution

0 Hicrosoft visual Studio
FIE ] EDIT VEW DEBUG TWINCAT TWINSAFE PLC TEAM TOOLS TEST SCOPE  ANALYZE

New s 19 - ¢ < b ameen -

l Open 2 |sﬁ Pre Cirl+shift+0
Close % Website... shift+Alt+0
Close Solution Open from Source Control
Save Selected Items culss 18 Team Project.
Save Selected Items As. e Fie cl+0

L

Save as Archive...
) send byE-Mall...
W saveal

Export Template...

Convert...

Open Project from Target...

Crl+5hift+5 Open Solution from Archive.....

3.3 ESI XML Installation

« v » Dieser PC >I Windows (C) » TwinCAT » 3.1 » Config » lo » EtherCAT I
v lo A Name
CANopen |:| Beckhoff FCxoxeml
DeviceMet |:| Beckhoff FM3:oocxml

b [ Beckhoff Lo -B110xml
| Xenax_EtherCATxml

v EtherCAT —
| ] ¥enax_EtherCAT XvidBV8xml
Beckhoff A5 [ Henax_EtherCAT_XviTsvaxml
RES w D Xenax_EtherCAT_Xvi75VESxml

TWINCAT § TWINSAFE PLC  TEAM  TOOLS TEST SCOPE  ANALYZE  WINDOW  HELP
% Activate Configuration : | |
Restart TwinCAT System

Restart TwinCAT (Config Mode)

Reload Devices

LN ]

Scan

Toggle Free Run State
Show Online Data
Show Sub ltems.

. o]

Security Management...

Access Bus Coupler/IP Link Register...

Update Firmware/EEPROM »
Show Realtime Ethernet Compatible Devices.

File Handling »
Selected ltem »

l EtherCAT Devices 4 |

Target Brawser »

Update Device Descriptions (via ETG Website)...

Reload Device Descriptions
Manage User Defined Whitelist...
Manage User Defined Blacklist...

Fifter Designer »

About TwinCAT

3.4 JS_MC_Lib Library Installation

FE EDIT ViEW  PROECT BulD  DeeuG  Twincar Twisardl pic lscose ool wanoow e
-] TwinGAT CE7 (ARMVT)
ot ] ol[tem
Locston: | System
(CHTwnCATSS \Compsnents i Mansged Lbrars)

_—
=

Conperr: sedbof Autmaton Grtté
L

« 1 Dieser PC » Downlosds » Feldbaus-Library » TWINCAT3_BECKHOFF V3,10 v &

Organisieren v Neuer Ordner

1SC_MC_Lib.compiled-brary " MPILED- LIBRA. x8

# Schnelizugrft
@ Onediive
8 Dieser°C
E 3obete
= Bider
B Desktop
2 Dokumente
& Oownlosds
D Musik

dees

4 Viindows (€)
= Ocffentiich (%)
= Montage (U)

= Entuwicklung (V.

Seschaeftsproze

Dateiname: |15C_MC_L.compiled-ibrary Al lbeary files "
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Choose the target system to connect to a Beckhoff
PLC.

Set the system into Configuration Mode

Save the Drive with all the PDO settings to your hard
drive.

In the example project, the existing devices must be
removed first. Right click on
“Device X(EtherCAT)” and select remove.

3.5 Choose Target System

P | B 2% @| e | |<Local> - _ o |Mgn
<Local>
CX-1663C1 (5.22.99.193.1.1)
Choose Target System...
Choose Target System X
l ok I
Cancel
Search (Ethemet]
Search [Fieldbus]...

w TwinCAT Projectl - Microsoft Visual Studio
File

Edit View Project Build Debug TwinSAFE  PLC  Team Tools
B-o-MP| X dqe
?\3\@\@3;\40(3» :

> ax

Activate Configuration
Restart TwinCAT System

» ~

: Restart TwinCAT (Config Mode) |
Solution Explorer

CoR|e-a &=

Search Solution Explorer (Ctrl+ )

3 | P

Reload Devices

Scan

P~
2] Solution 'TwinCAT Projectl’ (1 project)
4 il TWinCAT Projectl

b @ SYSTEM

Toggle Free Run State
Show Online Data
Show Sub ltems

& °e @

Security Management...
Access Bus Coupler/IP Link Register...
Update Firmware/EEPROM

Show Realtime Ethernet Compatible Devices...
File Handling
EtherCAT Devices

About TwinCAT

Test

3.6 Scan for Devices

4« Fio
4 "L Devices
4 = Device 3 (EtherCAT)
jg Image
5 Image-Info
2 SyncUnits
Inputs
B Outputs
[ InfoData

v v v

Add New ltem...

Insert Mew ltem...

Insert Existing Iltern...

Remove Deel

Save Drive 1 (Xvi) As...

ANALYTICS
/0
e

‘O Add New ltem... Ins

‘0 Add Existing ltem... Shift+ Alt+ A

X Remove Del
Change Netld...

Save Device 3 (EtherCAT) As...
Append EtherCAT Cmd
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Then right click on Devices and select scan.

Select desired network interface card.

When ,,Scan for boxes” appears
- Press YES (JA)

TwinCAT wants to add a Virtual Axis. Press cancel.
The example project already contains a virtual axis if
one is needed.

When ,Activate Free Run“ appears
- Press No (Nein)

Remove the Drive which was found during the scan.

Add the Drive from your hard drive with the correct
PDO mapping.

Reconnect imported links (Yes).

This should recover all links. If the links are not
correctly recovered, link it manually as described in
chapter “4.11 PDO-Linking”.

ANALYTICS
4 /0

4 57 Mapping O Add New ltem... Ins
@’ NC-T| 'O Add Existing ltem... Shift+Alt+A
-f'? Main Export EAP Config File
@ Main "y
_r'E NC-T| ™ 5Scan I
3 new |/0 devices found *

Device 1 [EtherCAT]

EICa ] Automation Protocol]

[FECT] ILI

Microsoft Visual Studio

o Secan for boxes

EtherCAT drive(s) added #
Append linked asis to:; (@) MC - Configuration
() CNC - Configuration

|

Microsoft Visual Studio

o Activate Free Run

‘O Add New ltem...

Insert Mew ltem...

3 T«PDO 2
b RPDO2
b WcState
P @ InfoData
4 &% Mappings

#8 NC-Task 1 5AF - Save Drive 7 (Xvi) As...

4 ]
4 "L Devices
% Image - — )
jg Image-Info Add Existing [tem... Shift+Alt+A
b2 SyncUnits X Remove Del
P Il Inputs Change Netld...
b [ Outputs
b @ InfoData Save Device 1 (EtherCAT) As...
b |§ Term 1 (EK1200) Append EtherCAT Cmd

Microsoft Visual Studio

0 Reconnect imported links

34




Double click Real-Time and press “Read from Target”.
This will assign the PLC tasks to a free CPU on the
target device.

Compile project with
,,Build=>Rebuild Solution”
There must be 0 errors!

Sometimes, the project must be closed and opened
again to apply the new realtime settings.

Launch the example project by activating the
configuration.

go online

Start program
The Axis will start moving. Make sure that nothing
can be damaged.

3.7 Realt

& &

E2 Type System
TeCOM Objects
4 (@ MaTioN
+ [ NC-Tesk 1587
i NC-Tosk 1 VB

ject-JSC_ME b {1 peoject]

ime Settings

Pt Memary (MBytek

]

penesc wnc uio = [
= [Gre]ore promes oo Detugu

PROJECT & BUILD | DEBUG  TWINCAT TWINSAFE PLC

L

Build Solution

Ctrl+5hift+B

- & [t]

Rebuild Selution

Clean Selution

& | & |:,| Buwld.test_nc
Rebuild test_nc
o[t Clean Selection
1e' (1 proje Eatch Build..
Configuration Manager...
- | X

3.8 Launch Demo Project

ANALYZE

WINDOW  HELP

s i R -
U (=] [BsseTime CPULimit

0 (Windaws) i

| Windows) r

2 (Windows) r

3 Windows) r

4 (Windows) r

5 [Windows) r

& (salated) [+ Defaut: 1ms =l

7 fsalated) r

Object (=] Base Time () Cycte Tame (ms) o
HC-Task 1548 Defeutt 5] =l s 1
VO e Task. Defautt (5) =l1ms s 1
PicTask Default (5) =ltms 10ms n
PicAuTak Default (6) lime fnane) 0
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This chapter describes how to put a Jenny Science
Axis into operation without a demo project. It is
possible to create a new project or to add a Jenny
Science axis into an existing project.

File->New—>Project...

Create a new TwinCAT XAE Project.

The EtherCAT Slave Information XML for the XENAX
should always be completely unpacked into the ESI-
directory of the EtherCAT master. In TwinCAT 3 these
files are located in
\TwinCAT\3.1\Config\lo\EtherCAT. This ESI file can
be downloaded from www.jennyscience.ch under
“XENAX Servocontroller->Firmware Bus Module
->EtherCAT”.

Load ESlI file into TwinCAT.
, TWinCAT—=> EtherCAT Devices—>Reload Device
Descriptions”

4 New Project in TwinCAT3

4.1 Create Project

D Start Page - Microsoft Visual Studio

FILE | EDIT VIEW DEBUG TWINCAT TWINSAFE PLC TEAM TOOLS TEST SCOPE  ANALY
New B Project.. Ctrl+Shift+N I
Open ‘®  Web Site... Shift+Alt+N
Close T®  Team Project...

Close Solution B File.. Ctel+N
Save Selected ltems Ctrl+S Project From Existing Code...
Save Selected ltems As...
New Project 7
+ Recent NET Frameworkd5 ) Sort by: | Default = emplates (CtrisE) P+
4 Templates TwinCAT XAE
4 VisualC# Canfiguration
+ Store Apps

Windows Desitop
b Web
Cloud
Reporting
Sivemght
Test
WCF
Workflow
© Other Languages
b Other Project Types
b TwinCAT Measurement

TuanCAT PLC
TwinCAT Projects
Samples
+ Online
Click hee 10 go onine and find temalate
pome: [TwinCAT Project] ]
Location: C\Users\usemsme\Document Viusl Stuio 2013 Projects\

Selution name: TwinCAT Project!

| [ Browse.
¥ Create directory for solution
[] Add to sogrce control

[ox ][ concel

4.2 ESI XML Installation

€ v

> Dieser PC lIWindows(C:) > TwinCAT » 31 » Config > lo » EtherCAT |

v lo
CANopen
DeviceMet
Esb
~ EtherCAT
Beckhoff AXSiooc
RES

5 Activate Configuration

B Restart TwinCAT System

Y  Restart TwinCAT (Config Mode)

2 Reload Devices
Scan

(& Toggle Free Run State

@ Show Online Data

% Show Sub ltems

& Security Management.

Access Bus Coupler/IP Link Register..
Update Firmware/EEPROM
Show Realtime Ethernet Compatible Devices...
File Handling
Selected ltem

A Name

D Beckhoff FCuxxx xml
D Beckhoff FM3xxx xml
[ Beckhoff ILxxcx-B110xml
Kenax EtherCAT.xml

(] Xenax_EtherCAT Xvid@V8xml
[ Xenax_EtherCAT_XviT5V8xml
v D Xenax_EtherCAT_Xvi75V85.xml

I
TW\NCAT' TWINSAFE  PLC  TEAM TOOLS TEST SCOPE ANALVZE WINDOW  HELP

l EtherCAT Devices

Target Browser
Filter Designer
About TwinCAT

Update Device Descriptions (via ETG Website)...

l Reload Device Descriptions I

Manage User Defined Whitelist...
Manage User Defined Blacklist...
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https://www.jennyscience.ch/en/products/download

D) v | N |

FLE EDIT VIEW PRONCT BUID DEBUG  TWINCAT

SCOPE  TOOLS  WANDOW  HELD

“PLC->Library Repository=>Install...” — el
Open the “JS_MC_Lib.compiled-library” from the

= =
{C:TwnCAT\3. 1\Components Pic Mansged Lbranes)

downloaded folder. prmiag=-S— =
‘®

«

A || > DieserPC » Downlosds » Feldbaus-brary » TWINCAT BECKHOFF.V3.10 v oo TWINCAT
Organitieren v Neuer Ordner

A Name

Anderungsdatum
# Schnelizugnfl

@ OneDrive

31,0200 1146

T Dieser PC

3 30-Objeite
= Bider

I Desktop.

& Dokumente
& Downlosds

D Musik

B Videoz

4 Vindows (C)
= Ocfentiich (5)
= Montage (U)
= Entwickung (V)
= Geschaettsproze

Py ¥

Dateiname: 1S MC_Lb.compled-tbrary

i =
After the installation, you can include the library in ~ * H2e

=] Main Project
b [ External Types

(3 outs o

Heus Enter a string for afulltext search in all libraries.

S|

[ visus

23 Main.tme

G5 PicTask (PlcTask)|

b [&] Main Instance
& saFeTY

the project.

Company

The Tc2_MC2 lib from Beckhoff is required too in ’
cyclic synchronous position mode.

2 es
B References

‘Add Library

[ eus

-~ Enter a string for a fulltext search in all libraries..
3 pous

(3 visus Herery
(3 Main.tmc
5 PlcTask (PicTask)
b [ Main Instance
[ saFeTY
C++
3 1o

Company

| Beckhoff Automation GmbH
@ T2 NG Beckhoft Automation GmbH
Te3_MC2_AdvancedHoming BedkhofF Automation GrbH
XFc

5
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Choose the target system to connect to a Beckhoff
PLC.

Set the system into Configuration Mode.

Right click on Devices and select “Scan”.

Select desired network interface card.

When ,,Scan for boxes” appears
- Press YES (JA)

4.4 Choose Target System

wElEz  elw [T T
<Local>
CX-1663C1 (5.22.99.193.1.1)
Choose Target System...
Choose Target System Pad
<La l 0K, I

Cancel

Search [Ethemet]...

Search [Fieldbus]...

w TwinCAT Projectl - Microsoft Visual Studio

—
File Edit View Project Build Debug | TwinCAT J TwinSAFE PLC Team Tools Test S

Activate Configuration
Restart TwinCAT System

-0 B o- | %
anz \@|©fj| <Local>

>0 x

Restart TwinCAT (Config Mode) I

i)

Solution Explorer
SO e-a| e =

Reload Devices

Scan

Search Solution Explorer (Ctrl+() P~ @& Toggle Free Run State
4] Solution 'TwinCAT Projectl’ (1 project) @) Show Online Data
4 il TwinCAT Projectl 5
b ﬂ SYSTEM = Show Sub Items
MOTION & Security Management...
B5 AccessBus Coupler/IP Link Register...

Update Firmware/EEPROM
Show Realtime Ethernet Compatible Devices...
File Handling
EtherCAT Devices
About TwinCAT

4.5 Scan for Devices

ANALYTICS

4 57 Mapping O Add New ltem... Ins
@’ NC-T 'O Add Existing Item... Shift+Alt+A
-f'? Main Export EAP Config File
@’ Main

78 NC- ‘%, Scan

3 new /0 devices found X
-
Device 1 (EtheiCAT) l oK I
alion Protosol]  [FEC1]
H Cariel
Select A1
Urselect &1l

Microsoft Visual Studio

Scan for boxes
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The next step depends on the chosen drive mode.
More information about drive modes can be found in
chapter “2.1 Drive Modes: point to point or
interpolated”. Cyclic synchronous position mode
requires a virtual NC-Axis whereas profile position
mode does not need one.

When ,Activate Free Run“ appears
- Press No (Nein)

With TwinCAT® build 4022 or later, Status Bit 12 must
be disabled.

Under Drive n (Xvi) = EtherCAT - Advanced Settings
- Mailbox = CoE enable the last option.

In ,,SYSTEM—>Real-Time“ (Tab Settings) set the base
time of the CPU.

In the cyclic synchronous position mode, the cycle
tick on the bus can be set in

,MOTION->NC-Task 1 SAF“. This time can only be
greater than or equal to the base time. This is the
objects transmission cycle.

Possible values are from 200us to 2ms.

Typical is 1ms.

Only multiples of 100us are allowed.

cyclic synchronous position mode

EtherCAT drive(s) added X
A\ 4

| ok I

1

profile position mode

(®) MC - Configuration
() CNC - Cornfiguration

Append linked axis ta:

Microsoft Visual Studic

o Activate Free Run

4.6 Disable Status Word Bit 12
QR oeroscvcis x|

General | EtherCAT | Process Data  Statup CoE -Oniine  Oniine  NC: Online  NC: Functions

Solution Explorer
co@e-a| s -

Search Solution Explorer (Ctrl+() P~ | ‘

Type: XENAX Xvi 75V8

[ c+ 7 P

& AnawvTics Product/Revision: 29960/ 0

4 Fwo Auto Inc Addr lo

4 " Devices

EtherCAT Add 1001 S | Advanced Setings.. I
4 =% Device 2 (EtherCAT) el | : %
2% Image Identification Value: [0 =

2% Image-Info
4 2 SyncUnits
4 2 <default>
b 2 NC-Task 1SAF

Previous Pot:

3 Inputs

b @ Outputs

b @ InfoData ‘

Advanced Settings
[#- General CoE
= Mailbox
¥ CoE|
- Distributed Clock CANopen over EtherCAT (CoE)
-ESC Access [ Complete Access Support
[415DO0 Info Support

Disable Drive Follows by Drive Status Word (Bit 12) l

4.7 Cycle Time

G- & =] - Setings Oniine  Prorties  C- Debugger
Search Solution Explorer (Ctrl+i) p- Router Memay Sobal Tas Cari
fa] Solution ‘test_nc' (1 project) Configured Size [MBJ 32 5 Maximal Stack Size [KB] | 64KB  ~
4 Elltestnc
4 [@ svsTEM Alocated / Available: ]
¥ License
b @ Real-Time Availsble cores (Shared/lsolated): 1 o s Read from Target Set on targ
b B Tasks
s Routes Core [RT-Core [Baseime  [ore Limit
5 Type System ] [ Default 1 ms koo
(] T<COM Objects
4 MOTION
b B NC-Task 15AF

@ o-@ & =] - Task  Setiings Crniine  Add Sybols

Search Selution Explorer (Ctrl+ ) P~
Name: NC-Task 188F Port 501 :
7 Solution 'test_nc' (1 project) .
4 il test.nc Ao start Object Id: | 2x05000010
b [l SYSTEM [ Auto Priorty Managgmert Options
A = [ Disable
Cetcks: [1 1% mol st smbo
Star tick (moduo): I Indlude extemal symbols
[E] [ Separate input update
3 Pre ticks 0
b ]
[] Waming by exceeding /D attask bagin
Message box
Watchdog Cycles =
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4.8 Virtual Axis Configuration (Only Nc-PTP)

TwinCAT Project] +# X

This subchapter is only required for cyclic |~ ale-a/ -~ Genro 558003 Jarnetr Dnarics | Crie | uncins | Caing | Carperstn
L. . Search Solution Explorer (Ctrl+a) P .
synchronous position mode where a virtual SRy m—— — ; ‘“’“e““’ “
.. 4 ] TwinCAT Project! [unk To PLC..
NC—aXIS IS Used. i :}31,‘0“}, Ads Type: | CANopen DS402/Profile MDP 742 (e.g. EtherCAT CoE Drive) V|
4 [B] NC-Task 1SAF
[ NC-Task 158 Lok
Select the position measuring unit. i Hoste
(8] Objects
Linear Axis: mm T e e ]
) [ SaFETY
ROtary AXIS: Degree 4 E(’)‘ Axis Cycle Time / Access Divider
4 % Devices Divider: 1 ] Cycle Time fms): 2000
4™ S.evl:‘:;:mercm Moddo &

. . COoOR o -8 #= Genersl Settngq] Parameter [Dyriamics Onine  Functions  Coupling Compensation
Set the velocity parameters according to the table T e »- — s o
below. |« R e
‘ ;ﬁ 'ﬁﬂmw Lo i Imm‘!
B ion e i
jun | I;::I‘: Default Dynamics:
@ Objects Manual Motion and Homing:
* e =
e S e —
Reference Maximum Manual Manual Velocity
Increments per . Velocity Velocity Velocity (Fast) (Slow)
Motor typ Revolution Scale resolution [mm/s] or [mm/s] or [mm/s] or [mm/s] or
[Degree/s] [Degree/s] [Degree/s] [Degree/s]
LINAX®, ELAX®, INTAX® - 1 um/inc 4500 4500 30 5
LINAX® - 100 nm/inc 900 900 30 5
ROTAX® Rxvp 64’000 0.005625 deg/inc 9000 9000 90 15
ROTAX® Rxhqg 50 120’000 0.003 deg/inc 14400 14400 90 15
ROTAX® Rxhq 110 120’000 0.003 deg/inc 5220 5220 90 15
ROTAX® Rxhq 110 162’000 8 arcsec/inc 5220 5220 90 15
ROTAX® Rxhq 110 648’000 2 arcsec/inc 5000 5000 90 15
ROTAX® Rxhqg 110 2’592°000 0.5 arcsec/inc 1250 1250 90 15

TwinCAT Project] & X
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The ,,Position Lag Monitoring” has to be disabled. Set
“Position Lag Monitoring” to FALSE under

Adjust ,Scaling Factor Numerator” to the resolution
of the used motor.

Motor typ

LINAX®, ELAX®, INTAX®
LINAX®

ROTAX® Rxvp

ROTAX® Rxhq 50
ROTAX® Rxhq 110
ROTAX® Rxhq 110
ROTAX® Rxhq 110
ROTAX® Rxhq 110

Parameters.

TwinCAT Project]l & X

& o-a &=
Search Solution Explorer (Ctrl+)
4 il TwinCAT Projectl

b @ sysTEM
4 || MoTION

Increments per
Revolution

64’000
120’000
120’000
162’000
648000

2’592°000

Scale resolution

4 NC-Task1 SAF
[ NC-Task1 SVB
2% Image

7] Tables

@ o -a| &=
Search Solution Explorer (Ctrl+)

4l TwinCAT Projectl
b (@l sysTEM
4 [ MoTIoN
4 NC-Task1SAF
[B NC-Task1 SVB
% Image
[ Tables
[ Objects
4 B s
P
b2l Drve
oy Cel
b Inputs

1 um/inc

100 nm/inc
0.005625 deg/inc
0.003 deg/inc
0.003 deg/inc

8 arcsec/inc

2 arcsec/inc

0.5 arcsec/inc

& Solution TwinCAT Projectl’ (1 project)

1] Solution ‘TwinCAT Projectl’ (1 project)

p-

Scaling factor Numerator

[ General [ Settings] Parameter | Dynamics | Online | Functions | Coupling | C: ]

Parameter Offline Value Online Val

Maximum Dynamics:
Default Dynamics:

Manual Motion and Homing:

o

Fast Auis Stop:

Limit Switches:

B

Maximum Position Lag Filter Time

P—
[ General [ NC-Encodef] _Parameter [fime Compensation | Onine|

Monitoring:
IPnsmun Lag Monitoring FALSE vFTRuE
Maximum Position Lag Value 5.0

TRUE 0.02

Pasition Range Manitoring TRUE | True
Position Range Window 50 50
Taemnt Mnnisin B Anmitmsion Tone ~lonc

TwinCAT Projectl. # X

Encoder Evaluation:

Invert Encoder Counting Direction

Scaling Factor Numerator

Parameter Offline Value Online Value

FALSE

Scaling Factor Denominator (default: 1.0) 10

Position Bias 00 0.0

Medulo Factor (2.9136007) 3600 3600

Tolerance Windw for Modulo Start 00 00

Encoder Mask (madmum encoder value) OxXFFFFFFFF O:FFFFFFFF

Encoder Sub Mask (absolute range maximum valug)  BX000FFFFF 0:000FFFFF

Reference System INCREMENTAL' =] mvcremenTaL
+  Limit Switches:
+  Filter

v

Scaling factor Denumerator

0.001 1
0.0001 1
360 64’000
360 120’000
360 120’000
360 162’000

360
360

648’000
2’592°000
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In Axis Drive set, ,Following Error Calculation” to
,Extern”

Since the XENAX® servo controller has an integrated
NC-controller, the NC-internal controller has to be
disabled by selecting ,,SERCOS controller (Position by
SERCOS)".

The configuration is activated by pressing on the
highlighted icon.

The following two messages “Activate
Configuration” and “Restart TwinCAT System in Run
Mode” can be answered with OK.

In “1/0->Devices—>Device 1(EtherCAT)-> Drive 1”7,
tab: CoE — Online, double-click on object “6060”.

When the window “Set Value Dialog” is opened,
activate the reference mode

by putting the object “6060” on 6.

This reference mode has to be activated each time
the XENAX® servo controller is restarted.

In “MOTION—=>NC-Task 1 SAF>Axes—>Axis 1%, tab:
Online, the value (position) in the picture, should
appear in black. If the value (position) appears in

grey, there are communication problems between

Beckhoff and XENAX® over EtherCAT.
Please check the connection, the power supply and
the settings.

In “Enabling”, press “Set”. Then press “All” in the
window that was opened. This window will be
closed automatically. The motor will be unlocked
and the reference will be executed.

@ e-d|s =

2] Solution TwinCAT Projectl’ (1 project)
4 gl TwinCAT Projectt
b @ SYSTEM
4 MOTION
“ NC-Task 1 SAF
[B1 NC-Task1 SVB
=8 Image
[ Tables
Objects
4 e Axes
4 Bk sl
D . Enc

on Exp
@ eo-a|s =
Search Solution Explorer (Ctrl+)

[a] Solution ‘TwinCAT Projectl’ {1 project)
4 il TwinCAT Projectd
bl sYsTEM
Pl MOTION
a NC-Task 1 SAF
[E1 NC-Task1 SVE
25 Image
[ Tables
[ Objects
4 i Axes
4 B Adisl
b, Enc
b=l Drive
b nputs
[

4.9 Manual Control

TwinCAT Projectl & X

Search Solution Explorer (Ctri+) P -

[General [ NC-Dive | Parameter] Time Compensation |

Parameter Offline Value

Output Settings:

Online Value

Position and Velocity Scaling
Torque and Acceleration Scaling:

Optional Position Command Output Smoothing Filter:

Other Settings:
Drive Mede ‘STANDARD' x| 'STANDARD'
Diift Compensation (DAC-Offset] 00 00

T T —

‘Bxtern’

TwinCAT Projectl - X

NC-Controlier | Parameter | Online

p-

Type. Pasttion cortroller P
Fosiion controller P

Position controller wih two P constants (with Ka)
Position controller PID (with Ka}

Position P and velocity PID controller (Torque)

Fosition P and velocity P cortroller with Observer (Torque}
Twa speed controller

SERCOS corttroller (Position by SERCOS)

m TwinCAT Project] - Microsoft Visual Studio

File  Edit

-o8-

View  Project

Solution Explorer

SO o-d #=
earch Solution Explorer (Ctri+a) P~

{31 Solution TwinCAT 3 CNC Sample JSC' (2 projects)
> [ ONC.Visuaiztor
4 @l TwinCAT 3 CNC Sample JSC
>l SYsTEM
b & morion
» @l
B sareTy
o
4 @vo
4 °% Devices
4 %% Device 2 (EtherCAT)
58 image
*% image-info
b2 SyncUnits
b inputs
b W Outputs
b infoat

Solution Explorer

&l o-a| &=
Search Solution Explorer (Ctrl+i) P~

&1 Solution ‘TwinCAT Projectl’ (1 project)
4 gl TwinCAT Projectl
b [l SYSTEM
4[] MoTION
a NC-Task1 SAF
[& NC-Task1SVEB
2% Image
=] Tables
] Objects
4 Aves

b g Axis1

Build
S TIREE
1| B2 8| @5, ||[cxsea

Debug | TwinCAT | TwinSAFE  PLC  Team

Activate Configuration
q Restart TwinCAT System

!?,1 Restart TwinCAT (Config Mode)
-

L Relnad NeviFes

TwinCAT 3 CNC SampleSC + X

Genersl EheCAT  Process Dta - Stamuef] CoE - Orioe |

Update Lt [Jéuto Update [ Sngle Update (] Show Offine Data
= s |
Addto Ramp... Onine Data Modue OD (AoE Port): [0
dex Name Fags Vae

6040 Cortroword RWP 00000 (1)
£ 3 g0 Q1050 acsa

ROP

6065 Folowng Emor Window RWP Ox§00007D0 (2000)

6067 Poston Window RWP 0000032 (50

&7 Ui 1_Farce v T T

78 Motor Curent Actual Vakie

S07A Target Postion i aK

60700 Software Position Limt

6081 Profile Vielocity e 3 (Bl

6083 Profile Accoleraion et

6004 Proble Deccleration
Bt o Fereh
B T T
e 1 ®8 S O® 0RO

B TwinCAT Projectt X

| General | Settings | Parameter | Dynamics| Oniine | Functions | Coupiing | Compensation |

[ Cantroller
7] Feed Fu
|7 Feed B

Override [%]:

0 Al

Cancel

0.0010 Setpoint Postian: Dm

Lag Distance fmin/max): _[mm] Actual Velocity Jmm/s] Setpoint Velocity: _ fmm/s]
0.0000 (0.000, 0.000) 0.0000 0.0000

Overmide [%] Total / Cortrol Output: [ Error

0.0000 % 000/ 0.00% 0(0)
Status fog.) Status phys) Erabing

[ Ready NOT Moving [ Coupled Mode [ Gortroler  [Set |

[C]Calibrated  [] Moving Fw [£]In Target Pos. [] Feed Fu

[ClHesdob  [MovingBw  [lin Pos. Range [ Feed Bw

Controller Ku-Factor /s mm] Re ooty /5]

]

Target Fostion ] Target Veloaiy: /5]
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Please wait until the linear motor axis is again in [Geners! | Setings | Parameter | ynamics| Onine [ Functons [ Gouping [ Compensation
Standsti”. s 00000 Setpoint Position: ﬂ[{’;ﬂrg]
141 H lance {min/max). Imm, ual ] Imm.'s, 0if ] . mm/s;
Transfer the absolute position of the axis to o Dt futan) o) el Melocty. o] Scport Velecky: ]
TwinCAT by pressing the button fronde: 2] ot/ Cortml Output__[3) Sror =
“Reset” (F8) Status fog ) Status (phys) Enabling
[¥] Ready [ZINOT Moving [ Coupled Mode: [¥] Controller
[l Calbrated  [] Moving Fw [ In Target Pos. Feed Fw
[ Has Job [] Moving Bw [ In Pos. Range [¥] Feed Bw
Cortroller Kv-Factor fmm/s/mm] Reference Velocity: fmm/s]
0 ﬂ 3000
Target Posttion: rm] Target Velocity: fmm/s]
[} 1 [}
——| =] + | ++ ofl B=X
LI il i‘ ﬁl - - ﬂl
Activating “Cyclic Synchronous Position Mode”:  [svubsks Lx
“I/O->Devices—>Device 1 (EtherCAT)->Drive 1 -
(Xvi)”, tab: ,,CoE — Online” double click on object Fion

”6060”
=
“Cyclic Synchronous Position Mode” &= =

is activated by setting the object 6060 on 8. L=
The motor is now ready to drive.

Under “MOTION—>NC-Task 1 SAF=> Axes—> Axis 1", Solution Explorer W TwinCAT Projectl + X
open the “Functions” tab. Select the start mode | hsf" o-d ‘Cf I | Tt L e s o] e G Gt
. ) . . . earch Solution Explorer (Ctrl+ii) - eint Posiion -
such as positive motion, negative motion, reversing | & sauson ncar pegect t prosecs | i 65.0920 el
.. 4 il TwinCAT Projectl Exended Statt
sequence etc. Enter the remaining parameters such b @ sveTen st Vet ] =
. . 4 [ MOTION I
as target positions and set the LINAX® linear motor 4 [ NC-Task1 SAF I”szjw‘ : e
axis in motion by pressing “Start”. el TaretFtionz lmml
. . . [7] Tables Idle Time: 0 s Last Time Bl
In the picture on the right side, the motor moves @ Objects 061200
back and forth from the Target Position 1 to Target e e Cive Ot = | ]
P £ put Hloce — =
Position 2. i Cutpat Vee o .
el Set Actual Posttion
» Ewo 0
P . H H Set Target Postion
This is a function test to check the communication -

between Beckhoff and XENAX®.
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4.10 PDO-Mapping
4.10.1 Required PDO Configuration

The required PDO configuration depends on the
chosen drive mode from chapter “2.1 Drive Modes:
point to point or interpolated”.

Under Drive X->Process Data enable PDOs from the
figures below.

4.10.1.1 Cyclic Synchronous Position Mode

General Bhen:ATPlc Statup  CoE - Online  Orline:

Enable Output PDO 0x1600 Sy Manager P00 Lt

SM  Sze  Type  Fags Index Sze  Name Flags M su
0 246 MoxOut (]
| ]
| []
10 Inpus []
(]
2 o
4 > [
PDO Assignment ((x1C12) PDO Cortent ((x1600):
| | index Size  Offs  Name Type Default fhex)
Coxien Cortrolword
[CJex1612 Target Posiion
[]0x1613 fexcluded by 01600 s
101614 fexcluded by Bx 1600} +

General BherCAT Plc Statup  CoE-Online  Online  NC: Online  NC: Functions
Enable input PDO 0x1A00 and 0x1A01 Sy Manager PDO Lt

SM  Size  Type  Flags Name Flags S SU
0 26 MbOut TxPDO 1 3 E
1 286 Mbxn TPD02 3

TxFDO 3 0

18 ] TNPDO 4 0
TWPDO 5 0

TXPDO 6 0

. 3 e —

FDO Assignment (B:1C13)

Offs  Name Type Default (rex)
00 Statuswond UINT
20 Postion Adual Value DINT
60 Following Eror Actual Value DINT

4.10.1.2 Profile Position Mode

General E‘lharCAT Plc Statup  CoE-Online  Online  NC:Online  NC: Functions
Enable Output PDO 0x1613 Sy Manager P00 Lt

SM Sz Type  Fags | |ndex  Sme  MNeme Fiags Mo su
0 26 Moou GIA1Z 80 TWPDOE 0
1246 Mk o160 60 RxPDOT 0

| EE—E—T G0 00 RxPDO2 0
EJ T G611 60  RxPDO3 0
01612 RxPDO 4 o
5 '}
BG4 60 RPDOG 0
q ,| |oes oo Repo7 0
PDO Assignment (Bx1C12): PDO Content (116131
[]0¢1600 ferchuded by BTG 13
101601 {exchuded by (x1513 0 2 e OS2, i3 Defaut hex)
0o juded by 016 :604000 20 00 Controbword UINT
luded by 01613 0607400 40 20 Target Postion DINT
; 0:6081:00 40 B0 Profie Velocty UDINT
Hoers 0:6083:00 40 100 Profie Acceleration UDINT
0:200000 40 140 SCurve Profie UDINT
Gererl EherchT [FessDaiz] P Siamp CoE-Onine Onine. NC:Orine  NC: unctons

Enable Input PDO 0x1A12 Sy Hamsger D0 Lt
S See  Type  Faos | | mdex  Se  Heme Flacs Mo su
0 M6 Mo 1200 100 TPDO 1 0
16 Mbdn GA)1 60 TPDOZ 0

L2 8 oupss GIAID 80 TPDO3 0
S0 ] louan 00 Tepos 0
(1810 100 TxPDO 5 3 | 1]
O1A13 80 HFDO6 0
7 ,| o0 s0  Rwoor 0
PDO Assigrment (0¢1C13) PDO Contert (014125
pdex  Sze  Ofis  Naje e Default hex)
604100 20 00 Stausword UNT
606400 40 20 Postion Actus Value DINT
Q0500 40 60 Process Sttus Reguter DINT
00

44



4.10.2 Optional PDQO’s

Optional PDQO’s can be mapped to utilise the full
scope of the Axis. Enable additional PDO’s according
to your needs.

PDO Entry Name

|_Force Actual

Force Actual

Process Status
Register

Following Error
Actual Value

Digital Inputs

PDO Entry Name

Limit |_Force

Limit Force

Torque Offset

Target Velocity

Physical Outputs

Parameter

0x2005

0x200A

0x2006

0x60F4

0x60FD

Parameter

0x6073

0x2009

0x60B2

Ox60FF

Ox60FE

Inputs:

PDO GROUP  PDO GROUP
csp* PP**
0x1A10 0x1A13
0x1A01 0x1A12
0x1A00 -
0x1A10 0x1A13

Outputs:
PDO GROUP PDO GROUP
csp* Pp**
0x1611 0x1614
0x1612 -
0x1612 -
0Ox1611 0x1614

Description

Provides the motor current in [mA], e.g. for
monitoring a force process. This PDO is needed by
the function block JS_MC_Read_|_Force

Provides the actual Force value in [mA], e.g. for
monitoring a force process. This PDO is needed by
the function block JS_MC_Read_Force. (Only with
Xvi 75V8S and Signateq® measuring amplifier)
Provides additional information about the Axis

(See XENAX® Manual command “TPSR” for detailed
information). This PDO is needed by the function
block JS_MC_ReadPSR

Provides the actual deviation of calculated trajectory
position and measured position on encoder.
Provides the digital input status of the XENAX®. This
PDO is needed by the function block
JS_MC_ReadDigitallnput

Description

Limits the motor current in [x10mA] which
corresponds to the motor force or torque.

This PDO is needed by the function block
JS_MC_WriteLimit_|_Force

Force limitation in [mN] based on the value measured
by the Signateq® measuring amplifier. This PDO is
needed by the function block
JS_MC_WriteLimit_Force. (Only with Xvi 75V8S and
Signateq® measuring amplifier)

Sends the target acceleration along with the target
position and velocity, resulting in an even smoother
and more accurate drive. See more details in chapter
“4.10.2.2 Torque (Acceleration) Offset”.

Sends the target velocity along with the target
position resulting in a smoother and more accurate
drive. See more details in chapter “4.10.2.1 Target
Velocity”.

Control the digital output signals of the XENAX®.

CSP*: Cyclic Synchronous Position Mode
PP**: Profile Position Mode

45



Enable optional PDO’s

@ o~

Search Solution Explorer (Ctrl+a)

-
B

a s -

4 %% Devices

4 == Device 3 (EtherCAT)
-8

21

Image
Image-Info

2 SyncUnits

Inputs

W Outputs

lufeDatz

Drive 1 (X

P

&1 Statusword

#1 Position Actual Value

1 Following Error Actual Value
TRDO 2

General EtherCAT Process Data  Statup CoE-Online  Onine  NC:Orline  NC: Functions
‘Sync Manager: PDO Lt
SM Sz Tpe  Flags Idex  Sze  Name
0 26 MeOut 1A 100 TxPDO1
O1A1 60 TWPDO2
OIAI0 80 T«PDO3
36 Inpus AT 00 T«PDO4
GIA12 100 TaPDOS
A3 80 THPDOE
q 1600 60 RePDO1
DO Assignmernt (3¢ 1C12): PDO Content (0x1A00):
)| ndec  se Offc  Name
BG4100 20 00 Statuswod

x1600)
v <1600

0606400 40 20
BEOFA00 40 60
100

Postion Actual Value
Following Error Actual Value

Download

Solution Explorer

PDO Assignment
PDO Corfiguration

Predefined PDO Assignment: (rone)
Load PDO irfo from device
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Hint:

Target Velocity is optional. It sends the target
velocity along with the target position to the
XENAX®. This results in a smoother drive and a
lower deviation from the target position.

Make sure that PDO 0x1612 is enabled.

The link is automatically made to nDatadOut2 of
the corresponding Axis.

Under Axis—>Drive set the Ouput Scaling Factor
(Velocity) to 125.0. This parameter does not depend
on the motor type.

Attention:

This link often gets lost when another PDO is added
or removed. An unlinked Target Velocity PDO
increases deviation from the target position and
results in a rougher drive. An unlinked Torque
Offset PDO has similar results.

4.10.2.1 Target Velocity

TWinCAT Project] & X

a|s =

Search Solution Explarer (Ctrl+u)

SAFETY

[ <+

ANALYTICS

110

4 *2 Devices

4 = Device 2 (EtherCAT)
% image
% image-Info
2 SyncUnits
Inputs

3

3

b [ Outputs
3

4

lofobis
o) Drive 1 Gl

4 T LPDO1
#1 Statusword

4 W RPDOT
- Controlword
- Target Position
4 T RPDO4
- Target Velocity

a s =

@ o-
Search Solution Explorer (Ctrl+)
« @wo
4 % Devices
4 = Device3 (EtherCAT)
2% Image
2% Image-Info
2 syncUnits
Inputs
W Outputs
@ InfoData
00 Drive 1 (vi)
b TPDO 1
b TPDO2
4 WRPDO1
- Controlword
v Target Position
A B RP00s

Lvewo

1 Position Actual Value
1 Following Error Actual Value

Generl  BiheCAT ProcessDats Plc  Statup CoE-Onine  Onine
2l e Manager PDO List
SM Size  Type  Fags Index Sze Name
0 2 Mbouw 0A0 100 TxPDO1
1246 Morin GA01 60 TWPDOZ
Dx1A70 80 TxPDO 3
3 10 Inputs AT 00 TxPDO 4
OAl2 100 TxPDOS
GAT3 80 TWPDOG
4 SRR
PDO Assignment (x1C12): PDO Content (Bx1612)
m%’ 4| |index Sz s Name
1 1 60FF:00 40 00 Target Velocty
0608200 20 40 Torque Ofist
60
kl
Download Predefined PDO Assignment: (none)
PDO Assignment Load PDO info from device
[~ PDO Corfigurati
[Sync Unit Assignment...

. Target Veloci
& Torque Offset
b WeState
4 @ InfoData
51 State

@ o-4 &=

Search

] Solution ‘XenaxTestForRelease’ (1 project)
4 i XenaTestForRelease
> @l SysTeM
4 @ moTion
4 | NC-Task 1 SAF
@ NC-Task 15v8
29 image
[] Tables
Objects
4 Zm Ares
4 B Avis1
4 ¥ Enc
» Inputs
> W Outputs
b =i Dive
e el

Solution Explorer

B Attach Variable Velocity Offset (Output)

Search ®
. MOTion A
E1E NCTask 1 58F
B Aves
i s 1
B, Enc
B4 Out
LM rDataull > 0B 2560, LINTARR2[40]
L rDatadui2 > 0B 2600, LINTARR2[4.0]
- rData0u3 > 08 2680, LINTARR2[40]
- rDatadud > 0B 2720, UINTARR2[40]
(o rDatadul5 > 0B 276.0, LINTARR2[4.0]
JE rData0uE > OB 280.0, UINTARR2[40]
ol Dive
EE o
n
I rDataud INTARAZ [4.0]
L rDatauls > 0B 3160, LINTARR2[40]
) Lo rDatauls > 0B 3200, LINTARR2[40]
L
=45 Main
=5 Main Instarce
155 MAINinstlS_MC_Int T+PDD )
. il -y

ShowVariables
@® Unused
O Used and unused
[ Exclude disabled
Enclude ather Devices
Exclude same Image
[8] Show Tootips
[] Sort by Ackdess
[ Show Vaiiable Groups
ShonVariable Types
[ Matching Type
Malching Size
O Types

Airay Mods
Offsets
[] Cortinuous
[ Show Dislog
Vaiiable Name / Comment

71 IHand over

[/ [ Take over

Cancel [

General NCODrive Parameter Tme Compensation

Output Settings:
Position and Velociy Scaling:

+ Torque and Acceleration Scaling:

Other Settings:

Output Scaling Factor (Position) 1.0
Output Delay (Velocity) 00
Minimum Drive Output Limitation [-1.0... 1.0) 10
Maximum Drive Output Limitation [-1.0 ... 10] 1.0

+  Optionsl Position Command Output Smoothing Filter:
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) v | E Nl b

4.10.2.2 Torque (Acceleration) Offset

Hint:

Acceleration feed forward is optional. It sends the
target acceleration along with the target position
and target velocity to the XENAX®. This is necessary
if the Axis must follow a contour path with high

i i . S # Attach Variable Torque Offset (Qutput) >
The link is automatically made to nDataOut3[0] of @ - @) &=
Seaich |3 les
B R Search Solution Explorer (Ctrl~c) ®
i | My rDala0ut(1 B 2700, UINT [2.0] ~
the corresponding Axis. <@ [ L oo > a BT 2] Olteg oot
4“4 Devices | T DataOutd(0] > 0B 2720, UINT (20] o Eetcaacad
4 =% Device 3 (EtherCAT) | Oatsludll] > OB 2740, LINT [2.0] [z i
% Image | b rosaous Excluds 2ame Iaoe
£% image-Info | | rDaaOuS(0] > OB 2760, UINT [2.0) [m] Show Tooltips
b2 SyncUnits | B rDelaOus(1] > B 2780, UINT (20] [ Son by Address
b Inputs S ADalE0uE ] Show Variablo Greups:
| DalaOuEI0] > OB 2600, LINT (201
E .‘D:“;““ | B rDalauE(1] > 08 2620, LINT [20] B AR
@ infoData e Dive ] Maiching Type
4 [8] Drive 1 (Xvi) - Oul Size.
13 TxPDO 1
b THPD02
4 [ RPDO 1 Cent
% Controlword eele
Eriiem » azeeren il oo
H v nlataClut 0. | Show Dialog
4 W RPDO4 o S ADas0ws
gty Offect W rDataOWS(0) > QB IGO0, UINT [20] LB R ¢ Eeact
| L DalaOuS(1] > OB 3180, UINT [20] 71 |Hand over
P Ig WcState BB alr [/ [ Take over
4 @ InfoDats Dalsu(0] > 0B 3200, LINT (20)
71 State | rDme0ull] > 003220 UNTRO o | | Concel | [ O]
Solution Explorer R ‘ ‘ -

Adjust ,,Ouput Scaling Factor (Acceleration)” to the BT AE I

—
resolution of the used motor. P S
bl SsTEM + Position and Velocity Scaling:
4 & Momon - Torque and Accelesation Scali
TR, == :
m ::I: Input P-T1 Fiker (Actus! Torque Desivative) 0
llmg«u 00
R s - 2
Outout Delay (Torgue Offzet) 00
4 :;’:,, c :.us(m:rm,m«wmm am 1
' S S — /' §
e ol + Other Settings:
» B
Increments per . .
Motor typ Revolution Scale resolution Output Scaling Factor
LINAX®, ELAX®, INTAX® 1 um/inc 0.02
LINAX® 100 nm/inc 0.2
ROTAX® Rxvp 64’000 0.005625 deg/inc 0.00355

ROTAX® Rxhq 50 120’000 0.003 deg/inc 0.00666
ROTAX® Rxhq 110 120’000 0.003 deg/inc 0.00666
ROTAX® Rxhqg 110 162’000 8 arcsec/inc 0.009
ROTAX® Rxhqg 110 648’000 2 arcsec/inc 0.036
ROTAX® Rxhq 110 2’592’000 0.5 arcsec/inc 0.144

Attention:

This link often gets lost when another PDO is added
or removed. An unlinked Torque Offset PDO
increases deviation from the target position and
results in a rougher drive. Note that the Torque
Offset PDO requires the Target Velocity PDO to be
mapped and linked.

48



The configured PDO’s must be linked to their variable.
Follow the instructions of chapter “4.11.1 for profile
position” or chapter “4.11.2 for cyclic synchronous
position mode”.

Links between PDO and PLC must be done manually.
Double click on a PDO and select a variable which
should be linked.

Link Statusword 0x6041 to
“uiStatusword_16041"

Link Position Actual Value 0x6064 to
“diPositionActualValue_16064"

Link Process Status register 0x2006 to
“diProcessStatusRegister_12006"

Link Controlword 0x6040 to
“uiControlword_16040"

4.11 PDO-Linking

4.11.1 Profile Position Mode

[E sarETY
[ Cor

4 1}
4 2 Devices
4 = Device 1 (EtherCAT)
28 image
*% Image-Info
2 SyncUnits
Inputs.
W Outputs.
& InfoData
i Term 1 (EK1200]

- Drive 1 (Xvi)
T*PDO 5
Statusword

& Position Actual Value
#1 Process Status Register

v v v v

4 B Device 1 (EtherCAT)
2 Image
2 image-Info

b 2 SyncUnits

3 Inputs

bl Outputs

3 InfoData

b i Term 1 (EK1200)

- Drive 1 (Xvi)
WPDO 5

1 Statusword
Position Actual Value
S Process Status Register

SAFETY
Cor
ANALYTICS
4 @o
4 ¥ Devices
4 = Device 1 (EtherCAT)
22 Image
8 image-info
2 SyncUnits
Inputs
W Outputs
@ InfoData

v v

N

[ Drive 1 (xvi)
4 [0 %PDOS
&1 Statusword
#1 Position Actual Value
Process Status Register

& anavmes
4 1o
4 2 Devices
4 = Device 1 (EtherCAT)
22 Image
*8 Image-Info
2 SyncUnits
Inputs
W Outputs.
& InfoData

3
b
3
b
b

4

6 Drive 1 Gavi)
b &PDOS
3 ™PDO 6

4 T RxPDOS
Controlword
& Target Position
% Profile Velocity
- Profile Acceleration
B S-Curve Profile

ILlnkedtu uiStatusword_|6041 . MAIN instJS_MC_lnit. RxPDQ . PicTask Inputs . Main \I

Seach | [x

(-4 Main Instance
- MAIN
ADS B instIS_MC_Init

Full uiStatusword 16041 > 1B 389764.0 LIINT [2.0]
W 5 et

Jnkedto diPostionActualValue_I6064 . MAIN instJS_MC_Intt. RxPDO . PlcTask \neuul

Comi &

Seach: | [=

-4 PLC

ain
-5 Main Instance
B MAN,
ADS B instIS_MC_nit
S

% dFolowEnoiAciuadue_B0F4 > IE 2837760
%) udPhysicalDutputs_IBOFE_SO01 > 1B 3897840,
# dfercehctual 12004 > 1B 333788.0, DINT [40

Ful |

Jikedto,_| [4Process Statusegiter (2006 MAIN nst)S_WC_int RxPDO_PicTask Int |

Com| @3 Attach Variable

Seach | B3
EE L
B

1% Main Instance
B MAIN,

ADS B instlS_MC_Ink

[H

= _RsPD0
T aFolowE noibetuaValue T60Fd 5 1B F977G
%1 udPhysicallutputs_IGOFE_S01 > 1B 3857640
%1 dForcebclusl 12004 > 1B 3837860, DINT [4.0)

Full t

—
[inicdio ] uCortroiwom 15040 MAIN instJ5_MC_int TxPDO_PlcTask Cuipuis _ai|

Comt & h Variable Controlword (O

Seach | e
e-fg P
£+ Main
=7 Main Instance
-5 MAIN
ADS - instS_MC_Inic

Full
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Link Target Position 0x607A to
“diTargetPosition_I607A”

Link Profile Velocity 0x6081 to
“udiProileVelocity_16081"

Link Profile Acceleration 0x6083 to

“udiProfileAcceleration_16083"

Link S-Curve Profile 0x2000 to
“udiS_CurceProfile_12000"

Link WcState to
“bWcState”

4 2 Devices
4 7 Device 1 (EtherCAT)

2B image

2 image-Info

2 SyncUnits
Inputs

W Outputs

& InfoData
Term 1 (EK1200)

0 Drive 1 (xvi)

] HPDO 5

3 ®PDO &

e oo

4 W RxPDOS
% Controlword
. Target Position

% Profile Acceleration
B S-Curve Profile

SAFETY
[ o+
ANALYTICS
110
4 ¥ Devices
4 = Device 1 (EtherCAT)
22 image
22 Image-Info
2 SyncUnits
Inputs
W Outputs
I InfoData

e v v v

TPDO 6

W RePDO 5
- Controlword
- Target Position
Profile Velocit
- Profile Acceleration
> S-Curve Profile

4 *2 Devices
4 =¥ Device 1 (EtherCAT)
22 Image
2 Image-Info
2 SyncUnits
Inputs
W Outputs
I InfoData

13
3
3
3
b

m L (EK

90 Drive 1 (vi)

b [ &PDOS

3 T&PDO 6

4 I RPDOS

- Controlword

- Terget Position

- Profile Velocity
Profile Acceleration

4 %2 Devices
4 = Device 1 (EtherCAT)
% Image
22 Image-Info
2 SsyncUnits
Inputs
W Outputs

v v v v

& InfoData

N

0 Drive 1 (4vi)

13 &PDO 3
b T&PDO &
4 [ RxPDO3

% Controhword
B Terget Position
o Profile Velocity
% Profile Acceleration
=, 5 Curve Profile

SAFETY
[l o+
ANALYTICS
110
4 ¥ Deviees
4 Device 1 (EtherCAT)
8 Image
*8 Image-Info
2 SyncUnits
Inputs
I Outputs
) InfoData
i Term 1 (EK1200)
Drive 1 (4w1)
®PDO 5
®PDO 6
I RaPDO 5

e vv~v~

I RxPDO 6
I WeState

[Linkedto__] |diTargetPostion_IE07A . MAIN.ngtJS_MC_int TxPDO . PleTask Outputs

Coml [3 Attach Variable Target Position (Output
Seach | [=
=5 PLC
£ Main
2 Main Instance
- MAIN.
ADS (=3 inskIS_MC_Init
41
i TWPDO
ral - udFollwingE nafwindow IEDES > QB 389800

- udiPastiortw/indow 16067 > OB

383804 0 1I0]

—
ILmkedm udiProfieVelooty_16081 . MAINnstJS_WC_init. TxPDO . PleTask Outputs |

Comf W3 Attach Variable Profile Velocity (
Search | [x
5 PLD
B4 Main
1553 Main Instance
-5 MAIN.
ADS -4 inshlS_MC_lnit
15
i T¥PDO
rall - udFollowingErorwindow_IEDSS > 0B 389600
g

ILmkedtu udiProfile Acceleration_16083 . MAINinstJS_MC _Int. TxPDO . Pic Task. Oulpl

Comi [ Attach Variable Profile Acceleration (Output

Seach | =

= PLC

=47 Main
Main Instance
14 MaIN

ADS -5 insklS_MC_Ini.
Fal B udFellowingEretwindow 0S5 > 0B 389600

iy D
udiProfilzdeceleration 16083 > [F 38382010,
& dilimt_Force 12003 > (1B 3838280, DINT [4.0

I lLinked to. udiS_CurveProfile_12000 . MAIN instJS_MC_init TxPDO _ PlcTask OutEu‘sI

Com| &

S

Attach Variabl

rve Profile (Qutput

earch | [x

Ful

EE L
2457 Main
43 Main Instance
5 MAIN
5 instS_MEC_Inic
B 1S
B TaEDO
- UdFolowngErorwindas_5060 > OB 89800
- udPosiioniwindon_IB067 > OB 389804.0,UDI
- diimit_Force_12008 > GB 3838280, DINT [4.]

ILmkedtu bWcState . MAIN.instJS_MC_Init.RxPDO . PlcTask Inputs . Main \ns{ancel

Comi &

Attach Variable W

tate (Input

Search | 3

Full}

B4 P
-5 Man
- Main Instance
B MAIN,
B imstS_MC_iic
IS.
E:EDD
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Link netld

Link port

Link also all optional PDQ’s to the PLC if there are any.

4 ® Devices

4 ¥ Device 1 (EtherCAT)

=2 Image

*2 Image-Info

2 SyncUnits
Inputs

I Outputs

3 InfoData

13
b
b
13
13
4

Drive 1 (Xvi)

» TPDOS
3 TPDO 6
b I RxPDOS
b RxPDOG
b [ WeState
4 [ InfoData
# State

4 %1 Adshddr

& netld

T port

SAFETY
[fd -

4 ¥ Devices

4 =¥ Device 1 (EtherCAT)

2B image

2B Image-Info

2 SyncUnits
Inputs

W Outputs

InfoData

Jerm 1 (EK1200

N

9] Drive 1 (Xvi)
b [ &PDOS
b [ &PDOG
b M RPDOS
b M RPDOG
b WeState
a

4 ¥l AdsAddr
#1 netld

T

—
ILmkedt [retld . MAIN.instJS_MC_Init st SlaveAmsAddr . Plc Task Inputs . Main Instarf

Comi

Full

B Attach Variable netld (Input

Search |

K3

B4 PLC
£E Main
155 Main Instance
B MAIN
15 instIS_MC_Init
% _stSlavehmsidd:

inked to

ot MAIN instJS_MC_Init stSlave AmsAddr

PlcTask Inputs _ Main Instan:

Comé

Full

W3 Attach Variable port (Input

seack: |

3

El
-5 Main
- Main Instance
B MAN

1 instlS_MC_Ini
B IS,

& R4FDO
£ stSlavedmsiddr

it > |8 389538 0, WURD [2.0]
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At least an instance of the JS_MC_Init in the PLC
program is required for the following steps. It is
recommended to copy the source code from the
JSC_SimpleDemo example project.

Building the PLC project will update the interface
between PLC and NC-Axis.

Make sure that the NC-Axis is linked to the drive and
to the PLC.

TxPDO 1 and RxPDO 1 are mapped automatically to
the NC-Axis. Links to the PLC must be done manually.
Double click on a PDO and select a variable which
should be linked.

Link Statusword 0x6041 from TxPDO 2 to
“uiStatusword_I6041" from the MAIN.

Link Process Status Register 0x2006 from TxPDO 2 to
“diProcessStatusRegister_12006" from the Main.

PLC

plcDemo

4 % plcDemo Project
P [ External Type

P[5l References
3 DUTs
Cd GVLs

b [3 POUs
[ VIsUs

Eﬂ: plcDemo.tme
[ H'1§_| PlcTask (PIcT:

4.11.2 Cyclic Synchronous Position Mode

Legin
% Build |
Rebuild
Check all objects
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+ .
¥l Add Solution te Source Centrol...
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SAFETY Export to ZIP
E C+s Import from ZIP
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ANALYTICS
o

4

SAFETY
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ANALYTICS
o

4

Solution Explorer
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4 = Device 1 (EtherCAT)
*8 Image
2 Image-Info
b 2 SyncUnits
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b W Outputs
b [ InfoData

4 [0 Drive 1 (i)
b HPDO1
4 L TPDO2
 Statusword
) Process status Register

#% Devices

4 5 Device 1 (EtherCAT)

2% Image

*® Image-Info

2 Syncunits
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W Outputs

@ InfoData

3
3
3
3

0] Drive 1 (%vi)
b HPDOT

4 ®PDO2

& Statusword

1 Process Status Register

S

—
Jlikedto,_| JuiSttusword 15041 MAIN inslJS_MC_int RxPDO_PicTask Ipus _Main I

Comy [@3 Attach Variable Statusword (Input

Search | B3

- MOTION

-4 Main Instance

ADS B0 MAIN
B instS_MC_Ini
= HsPD0
il [ .G Teoi 16 w2100 U 2]
T e
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The WcState must be linked to three variables. Use
CTRL and click to add a link to “bW<cState”. Note that
the third link often gets lost when the PDO mapping
gets changed.

Click OK two times here.

Link netld to “netld” of the Main.

Link port to “port” of the Main.

Note:

Link all optional PDOs to the PLC if there are any.
Make sure that “Target Velocity”, “Torque Offset”
and “WcState” are still linked.

SAFETY
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& anavmcs
4 o
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Com{ @ Attach Variable port (Input

Sewchi |

E3

E-E47 Main Instance

e v vv~
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To replace a XENAX® Xvi 75V8 with an Xvi 75V8S in
an existing project, the following steps must be
done.

The EtherCAT Slave Information XML for the XENAX
Xvi 75V8S should always be completely unpacked into
the ESI-directory of the EtherCAT master. In

TwinCAT 3 these files are located in
\TwinCAT\3.1\Config\lo\EtherCAT. This ESlI file can
be downloaded from www.jennyscience.ch under
“XENAX Servocontroller->Firmware Bus Module-
>EtherCAT”.

Load ESlI file into TwinCAT.
, TWinCAT—=> EtherCAT Devices—>Reload Device
Descriptions”

Change the type of the selected XENAX® controller
,Change to Compatible Type...“, then choose the right
entry and press OK.

5 Replacing Xvi 75V8 by Xvi 75V8S

5.1 ESI XML Installation

. 4 + Dieser PC »IWindows(C:] 5 TWinCAT > 3.1 » Config > lo » EtherCAT |

v lo
CAMNopen
DeviceNet
E<h
v EtherCAT
Beckhoff AX5xxx
RES

A Name

D Beckhoff FCuxxx xml

D Beckhoff FM3xxx xml

[ Beckhoff ILoux-B110aml
D Xenax_FtherCATxm|

| ] Xenax_EtherCAT XvidavVaxml

Kenax EtherCAT Xvi75V8xml
w D Kenax_EtherCAT_Xwi73V85.xml

TWINCAT | TWINSAFE PLC  TEAM TOOLS TEST SCOPE  ANALYZE WINDOW  HELP
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