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This manual describes the Jenny Science Motion
Control Library (JS_MC_Lib) for TwinCAT3. This
library is designed after the PLCopen standard but
also integrates Jenny Science specific features
nicely. The library can be used without or with an
NC-Axis according to user requirements.
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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 Development Environment

1.1 Beckhoff

1.1.1 Programmable Logic Controller
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1.2 Jenny Science

1.2.1 XENAX® servo controller

XENAX® servo controller for Jenny Science Axis with @ i
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.

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.

Lxc = compact

Lxu = universal

Lxs = shuttle

Lxe = exclusive i I i I Iy

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.

1.2.4 ROTAX® Rotary motor axes

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.

Rxvp = vacuum pressure

Rxhq = high torque

Rx Rx



N
SCIENCE @

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

1.2.5 WebMotion

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)
Initialisati
<OFF> nitialisation state or no Bus module operable - Bus module ready
power
N lication in th
<ON> Operational state State bus off © application in the -

flash

<BLINK> Pre-operational state

Internal Eeprom blank

Protocol download in
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

Xenax_EtherCAT_Xvi_.xml

Jenny Science ESI-File/XML device description for TwinCAT.
The ESI-file can be downloaded on our website
,XENAX® Servo controller” and , Firmware Bus Module”

CANopen Ethernet Manual.pdf

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

Jenny Science Motion Control Library as compiled library.
The library is part of the folder in which this manual is located.



https://www.jennyscience.com/en
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1.5 Software Requirements

Software Version
TwinCAT® 3 Automation Software | 3.1.4024.0 or later
XENAX Firmware V8.00 or later
EtherCAT Bus-Module V2.70 or later
1.6 Cabling
The EtherCAT bus is connected with the XENAX® servo (T3 @) /6\ O @)
controller (IN/OUT). IPC ! P! X !
For easy commissioning and maintenance, a TCP/IP & & i &
connection to each servo controller is recommended for | g g g g
access to the WebMotion®. = = = =

ElherCAT~

JENNY BCIENCE
JENNY SCIENCE
JENNMY BCIENGCE
JENNY BCIENCE

D | I
L e

. Switch

— EtherCAT Bus-Communication
— TCP/IP for WebMotion®
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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.
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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
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2.2.1 Profile Position Mode

JS_MC_Halt

Discrete Motion Continuous Motion

Note1
Errorstop -—-—

_Stop _|

JS_MC_Sto

]&

Reference

A

Note5

2.2.2 Cyclic Synchronous Position Mode

In the Cyclic Synchronized mode the JS_MC_ReadStatus 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 executed.

Continuous Motion

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

Note 4 | MC_Reset and MC_Power.Status = TRUE and MC_Power.Enable = TRUE
Note 5 | MC_Power.Status = TRUE and MC_Power.Enable = TRUE

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

11
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2.3 Function blocks required for operation

2.3.1JS_MC_lnit

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

OperationMode

EncorceReferenceDrive

pstAxis
Valid
Error

reference.

Inputs
Choose gcJS_MC.jsmc_MODE_CYCLIC_SYNC if you
use a NC-Axis, otherwiede use
gcJS_MC.jsmc_Mode_PROFILE_POSITION
Set this to TRUE if motor must execute a reference
drive even though they are already referenced.
Recommended = FALSE

Outputs
The axis reference handle
A valid reference handle of the axis is available
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.

pstAxis

Enable

Valid

Error
ErrorIiD

Inputs
The axis reference handle
As long as "Enable" is TRUE, cyclic data are
received from the bus.
(Must always be TRUE during operation)

Outputs
Cyclic realtime bus communication is valid (it is not
allowed to enable or execute other function blocks
unless valid is TRUE)
Error occurred within function block
Error number

pstAxis

Enable

JS_MC_Init
__| OperationMode pstAxis
___| EnforceReferenceDrive Valid
Error
JS_MC_Cyclicin
Valid

Error

ErrorlD

12
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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

pstAxis

between Cyclicln and CyclicOut.
Writes cyclic data to the fieldbus.

Inputs
The axis reference handle

2.3.4 JS_MC_Power

This function block switches the power stage on and

pstAxis

Enable

Enable_Positive

Enable_Negative

Override

BufferMode

Status
Valid

Busy

Active

Error
ErroriD

off.

Inputs
The axis reference handle
As long as "Enable" is TRUE, the drive power Stage
is enabled
Only in cyclic synchronous position mode. Advance
movement enable in positive direction. Only takes
effect if Enable = TRUE.
Only in cyclic synchronous position mode. Advance
movement enable in negative direction. Only takes
effect if Enable = TRUE.
Only in cyclic synchronous position mode. Velocity
override in % for all motion commands.
(0 < Override < 100)
Only in cyclic synchronous position mode. This is
evaluated when "Enable" is reset (see also
MC_BufferMode). MC_Aborting mode leads to
immediate deactivation of the axis enable.

Outputs
Effective status of the power Stage
TRUE when the axis is ready for operation
Only in cyclic synchronous position mode.
TRUE, as long as the function block is called with
Enable = TRUE.
Only in cyclic synchronous position mode.
Indicates that the command is executed.
Error occurred within function block
Error number

pstAxis

JS_MC_CyclicOut

pstAxis

Enable

Enable_Positive

Enable_Negative

Override

BufferMode

JS_MC_Power
Status

Valid

Busy

Active

Error

ErrorlD

13
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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

pstAxis
Execute
ReferenceMode

ReferenceSpeedRot

ZMarkSpeedRot

Done

Busy
CommandAborted
Error

ErroriD

reference drive.

Inputs
The axis reference handle
Start reference at rising edge
Select behaviour during reference drive
Reference speed towards a reference switch
[increment/s] (only for rotative drives)
Reference speed towards a Z-Mark on the scale
[increment/s] (only for rotative drives)

Outputs
Reference procedure has finished successfully
The function block is not finished
Function block is aborted by another command
Error occurred within function block
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

pstAxis
Execute

Done
Busy
Error
ErroriD

resetting the axis error.

Inputs
The axis reference handle
Reset the axis at the rising edge

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

JS_MC_Reference

Execute

__| pstAxis Done

Execute Busy

_ | ReferenceMode CommandAborted

___| ReferenceSpeedRot Error

___| ZMmarkSpeedRot ErroriD
JS_MC_Reset

___| pstAxis Done

Busy

Error

ErrorlD

14
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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

pstAxis
Execute
Deceleration

Done
Busy

CommandAborted

Error
ErrorlD

at the same position.

Inputs
The axis reference handle
Reset the action at rising edge
Value of the deceleration [inc/s?]

Outputs
Zero velocity is reached
The function block is not finished
Command is aborted by switching off power
(only possibility to abort)
Error occurred within function block
Error number

pstAxis

Execute

Deceleration

JS_MC_Stop

Done
Buﬁ?
CommandAborrt;:l
Errér

ErrorlD

15
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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

pstAxis
Execute
StartPosition
EndPosition

IterativeFcDisable

Done

Busy
CommandAborted
Error

ErroriD

before a new calibration is started.

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

JS_MC_ForceCalibration

2.4.2 JS_MC_WriteLimit_|_Force

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

pstAxis
Enable

Limit_|_Force

Valid
Error

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 Done
Execute Busy
StartPosition CommandAborted
EndPosition Error
IterativeFcDisable ErroriD
JS_MC_WritelLimit_|_Force
pstAxis Valid
Enable

Limit_I_Force

Error

16
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2.4.3 JS_MC_Read_|_Force

Reads the Force-proportional I_Force in mA

with Forceteq® basic. Note that the PDO 0x2005

pstAxis

Enable

Valid

Error
ErroriD
|_Force

"_Force" must be mapped and linked.

Inputs
The axis reference handle
As long as "Enable" is TRUE, the actual I_Force is
read out continuously

Outputs
A valid set of outputs is available at the function
block
Error occurred within function block
Error number
Actual |_Force [mA]

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"

pstAxis
Enable
Limit_Force

Valid
Error

must be mapped and linked.

Inputs
The axis reference handle
Writes LimitForce to XENAX when enabled
Force limit [mN]

Outputs
Last write was successful
Error occurred within function block

pstAxis

___| Enable

JS_MC_Read_|_Force

Valid

Error

ErrorlD

|_Force

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.

pstAxis

Enable

Valid

Error
ErrorIiD
Force

Inputs
The axis reference handle

As long as "Enable" is TRUE, the actual force is read

out continuously

Outputs

A valid set of outputs is available at the function
block

Error occurred within function block

Error number

Actual force measured by Signateq® [mN]

pstAxis

Enable

JS_MC_Read_Force

Valid

Error

ErrorlD

Force

17
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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
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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.

pstAxis
Execute
Position

Velocity
Acceleration

Scurve

Done

Busy
CommandAborted
Error

ErroriD

Inputs
The axis reference handle
Start move at rising edge
Target position for the motion [inc]
Value of maximum velocity [inc/s]
(not necessarily reached)
Value of maximum acceleration [inc/s?]
(not necessarily reached)
Value of S-curve parameter during the acceleration
[%]

Outputs
Commanded position reached
The function block is not finished
Function block is aborted by another command
Error occurred within function block
Error number

JS_MC_MoveAbsolute

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.

pstAxis
Execute
Distance

Velocity
Acceleration

Scurve

Done

Busy
CommandAborted
Error

ErrorIiD

Inputs
The axis reference handle
Start move at rising edge
Target distance for the motion [inc]
Value of maximum velocity [inc/s]
(not necessarily reached)
Value of maximum acceleration [inc/s?]
(not necessarily reached)
Value of S-curve parameter during the acceleration
[%]

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

Acceleration

Scurve

___| pstAxis Done
Execute Busy
Position CommandAborted
Velocity Error
Acceleration ErroriD
Scurve

JS_MC_MoveRelative

___| pstAxis Done
Execute Busy
Distance CommandAborted
Velocity Error

ErrorlD

19
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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 JS_MC_JogVelocity
tAXi: Acti
pstAxis The axis reference handle — B P
As long as "Enable" is TRUE, the axis in in —| Enable Busy |
Enable . . . .
Continuous Motion mode (Jog drive possible) | velodity ST
Value of maximum velocity [inc/s]
Velocity Note: This value can also be changed while a — (e Error
movement is taking place ___| Deceleration ErrorlD
Value of maximum acceleration [inc/s?] » i
. . ___| JogPositive Jogging
. Note: This value can also be changed while a
Acceleration . . . )
movement is taking place (new value is used at the | | JogNegative
next velocity change)
Value of maximum deceleration [inc/s?]
. Note: This value can also be changed while a
Deceleration . . .
movement is taking place (new value is used at the
next velocity change)
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.
|nputs JS_MC_Halt
tAXi D¢
pstAXxis The axis reference handle — o
Execute Start the action at rising edge —[jExecute BUsY
Deceleration Value of the deceleration [inc/s?] | eceleration R
Error
Outputs
Done Zero velocity is reached ErroriD
Busy Function block is not finished
CommandAborted Function block is aborted by another command
Error Error occurred within function block
ErrorlD Error number

20
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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 error.

pstAxis

Enable

Valid

Error
ErroriD
AxisError
AxisErrorID

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
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2.7.2 JS_MC_ReadLibraryError

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
ErroriD

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

22
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2.8 Optional function blocks

2.8.1 JS_MC_ReadActualPosition

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

pstAxis
Enable

Valid

Error
ErroriD
Postion

and linked.

Inputs
The axis reference handle
As long as "Enable" is TRUE, the actual position is
read continuously

Outputs
A valid set of outputs is available at the function
block
Error occurred within function block
Error number
Actual position of the axis [Inc]

JS_MC_ReadActualPosition

| pstAxis Valid

Enable Error

ErrorlD

Position

2.8.2 JS_MC_ReadDigitallnput

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

pstAxis

Enable

Valid

Error
ErroriD
Digitallnput

mapped and linked.

Inputs
The axis reference handle

As long as "Enable" is TRUE, the digital inputs are
read continuously

Outputs
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)

JS_MC_ReadDigitallnput

__| pstAxis Valid

Enable Error

ErrorlD

Digitallnput
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2.8.3 JS_MC_ReadDigitalOutput

Reads back digital outputs which are located in the XENAX

socket. Not

pstAxis

Enable

Valid

Error
ErroriD
DigitalOutp

e that PDO Ox60FE "Digital outputs" must be
mapped and linked.

Inputs
The axis reference handle
As long as "Enable" is TRUE, the digital outputs are
read continuously

Outputs
A valid set of outputs is available at the function
block
Error occurred within function block
Error number
ut The value of digital outputs (bit-coded)

pstAxis

Enable

JS_MC_ReadDigitalOutput

Valid [

Error
ErrorlD

DigitalOutput

2.8.4 JS_MC_ReadParameter

This block is used to read out CANopen parameter from
the axis. All available CANopen parameters are described

pstAxis

Enable

DataObject
SubID
Datalength

Valid

Busy
Error
ErroriD
Value

in the "CANOPEN_ETHERNET_MANUAL.pdf"
( ).

Inputs
The axis reference handle
As long as "Enable" is TRUE, the desired data
object is read out continuously
Desired data object to be written
(according CANopen communication profile)
SublID of the desired data object to be written
Data length of the desired data object to be
written in bytes

Outputs
A valid set of outputs is available at the function
block
The function block is not finished
Error occurred within function block
Error number
Value to be written to the desired data object

pstAxis

Enable

DataObject

SubID

Datalength

JS_MC_ReadParameter
Valid

Busy

Error

ErrorlD

Value
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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.

pstAxis

Enable

Valid

Error
ErroriD

ProcessStatusRegister

Inputs
The axis reference handle
As long as "Enable" is TRUE, the actual Process
Status Register is read out continuously

Outputs
A valid set of outputs is available at the function
block
Error occurred within function block
Error number
Process Status Register of the XENAX controller
(see data type JS_MC_Init_IS_ProcStat)

pstAxis

___| Enable

JS_MC_ReadPSR
Valid

Error
ErrorlD

ProcessStatusRegister

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 executed.

pstAxis

Enable

Valid

Error
ErroriD

Errorstop
Disabled

Stopping
Standstill

DiscreteMotion

Reference

ContinuousMotion

Inputs
The axis reference handle
As long as "Enable" is TRUE, the axis status is read
out continuously

Outputs
A valid set of outputs is available at the function
block
Error occurred within function block
Error number
An error has occurred. Use JS_MC_Reset to
acknowledge errors
JS_MC_Power has not powered the axis, or an
error has been acknowledged by JS_MC_Reset and
the axis has been turned off
JS_MC_Stop is active
Motion is not active on the drive
Axis is in motion due to one of the following
function blocks: JS_MC_MoveAbsolute,
JS_MC_Relative.
JS_MC_Reference has started referencing the axis
Axis is in motion due to the following function
block: JS_MC_JogVelocity, JS_MC_ForceCalibration

pstAxis

Enable

JS_MC_ReadStatus
Valid

Error

ErrorlD
Errorstop
Disabled
Stopping
Standstill
DiscreteMotion
Reference

ContinuousMotion
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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

pstAxis
Execute
DigitalOutput

Done
Error
ErroriD

mapped and linked.

Inputs
The axis reference handle
Writes the Digital value at the rising edge
The value of digital outputs (bit-coded)

Outputs
Digital outputs are written
Error occurred within function block
Error number

pstAxis

Execute

DigitalOutput

JS_MC_WriteDigitalOutput

Done

Error

ErrorlD

2.8.8 JS_MC_WriteParameter

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

pstAxis
Execute

DataObject
SubID
Datalength

Value

Done
Busy
Error
ErroriD

the "CANOPEN_ETHERNET_MANUAL.pdf"

( ).

Inputs
The axis reference handle
Writes the value at the rising edge
Desired data object to be written
(according CANopen communication profile)
SublID of the desired data object to be written
Data length of the desired data object to be
written in bytes
Value to be written to the desired data object

Outputs
Value is written to the object
The function block is not finished
Error occurred within function block
Error number

pstAxis

Execute

DataObject

SubID

Datalength

Value

JS_MC_WriteParameter
Done

Busy
Error

ErrorlD
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2.9 Minimum and Maximum Values of Function Blocks

Following minimum and maximum values of the function [ Name Srizye | it cele Ladelie
blocks should be adhered to. Veloc!ty Ilnear UDINT 10 !nc/s 9’000’000 !nc/s
Velocity rotative | UDINT 10 inc/s 100’000’000 inc/s
Deceleration UDINT 2’000 inc/s2 | 1’000°000°000 inc/s?
Acceleration UDINT 2’000 inc/s? | 1’000’000’000 inc/s?
S-curve UDINT 1% 100 %

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 Name Description Correction
0 ERR_OK FUB executed correctly with no None
errors
50000 | jsmcERR_NIL_POINTER No axis passed to FB Al el Gl Gl

correct axis passed.

Servo controller is not ready to

50001 jsmcERR_DRIVE_NOT_READY .
- - - switch on

Check controller for errors

50002 jsmcERR_DRIVE_SWITCHED_OFF Servo controller is switched off

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

50004 | jsmcERR_REFERENCE_ WRONG_METHOD | Reference methodis not correct for

Check documentation for allowed

the motor reference methods for the motor
—-
50006 jsmcERR_ACCE_TO_SMALL Acceleration is too small iliscejslg)rger AESCERE (=AY
in all
50008 | jsmcERR_SCURVE_NOT IN_RANGE Scurve is not in allowed range (Ulse fg(‘)‘;")e in allowed range
0
50010 | jsmcERR_SDO_COMM_FAILURE Fefline g SO0 car ey | o G & s e
Controller or for correct SDO object
. . ) Check S troller fi t
50011 jsmcERR_POWER_UP_FAILURE Failure during power up sequence eck Servo controfler for correc

power supply

Power was turned off outside of

50012 jsmcERR_POWER_LOST FERT A —

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

The FB cannot be used in the current

50013 jsmcERR_WRONG_STATE_FOR_FB
state

Check program to call FB's only in
allowed states

The FB cannot be used in the current

50014 jsmcERR_WRONG_OP_MODE_FOR_FB :
mode of operation

Only use allowed FB's for the
desired mode of operation (profile
position or cyclic synchronized)

The FB failed during execution by an

50015 jsmcERR_EXECUTION_ERROR
external error

Check and quit errors from other
function blocks or axes, which
caused the fault

The buffer for the error text string is

50016 jsmcERR_BUFFER_TO_SMALL
too small

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

Error text object or function block

50017 jsmcERR_TEXT_OBJ_NOT_FOUND i
text object not found

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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Error text or function block text could

Ensure that the error text object
(JsMcEtxDe/JsMcEtxEn) and the

50018 jsmcERR_TEXT_READOUT_FAILURE function block text object
not be read successfully .
(JsMcFBtxEn) are present in the
project
Set a supported general mode of
. General mode of operation not operatign in J5_MC_Init
50019 jsmcERR_WRONG_GENERAL_OP_MODE supported (OperationMode =
jsmcMODE_PROFILE_POSITION or
jsmcMODE_CYCLIC_SYNC)
50020 jsmcERR_REF_SPEED_NOT_IN_RANGE Beference speed for rotative motors Use referencelspegd in allowed
is out of range range (0...250°000 inc/s)
50021 {smCERR_ZMARK_SPEED_NOT IN_RANGE Z-Mark speed for rotative motors is Use Z-l\/llark s.peed in allowed range
out of range (0...100°000 inc/s)
Use velocity in allowed range
. o (10...9°000°000 inc/s for linear
50022 jsmcERR_VELOCITY_NOT_IN_RANGE Velocity is out of range motor, 10...100°000°000 inc/s for
rotative motor)
. L Use smaller acceleration
50023 jsmcERR_ACCE_TO_LARGE Acceleration is too large (<= 1000°000°000 inc/s?)
Use correct cycle time setting (bus
50024 jsmcERR_CYCLE_TIME_FAILURE Cycle time setting failure cycle time >= 200us and software
task cycle time >= bus cycle time)
50025 | jsmcERR_DECE_TO_SMALL Deceleration is too small Use larger deceleration
- - = (>=2'000 inc/s?)
. L Use smaller deceleration
50026 jsmcERR_DECE_TO_LARGE Deceleration is too large (<= 1000000000 inc/s?)
50027 jsmcERR_FW_VERS_FAILURE Firmware version failure Use at least XENAX Firmware V3.64D
50028 jsmcERR_PDO_MAPPING_CHK_FAILURE Failure during PDO mapping check Check for correct PDO mapping
50029 | jsmcERR_PDO_MAPPING_MISSING Necessary PDO mapping missing rcnhae;:;;a” necessary PDOs are
50030 jsmcERR_NO_DATA_ADDRESS_ASSIGNED No .data address for error text string Assign Yalid data address for error
assigned text string
Check input values DataObject,
50031 jsmcERR_SDO_ACCESS_FAILURE Invalid SDO access SubID and Datalength and set
correct values
Don't enable power until
50032 jsmcERR_CYCLIC_COMM_INTERRUPTED Cyclic communication interrupted JS_MC_Cyclicln is valid and cyclic
communication is running
50033 jsmcERR_SPAD_FAILURE Wrong set point acknowledge setting | Use at least XENAX Firmware V3.68H
50034 jsSmcERR_INDEX_NOTVALID Index not valid Check Index for validity
50035 jsmcERR_VALUE_OUTOFRANGE Value not in range Check Input parameter for validity
50036 jsmcERR_FC_INPUTS_NOTVALID Force calibration inputs not valid \(j:ltiacc“lf[;orceCallbratlon I I?
Force calibration only with Jenny Check for JS motor recognizing or
50037 jsmcERR_FC_NO_LINEAR ) don’t star Force Calibration for third
Science motors
party motor
50038 jsmcERR_FC_REF_ERROR e L LIEU SR el C i Check for possible reference drive
reference
Force calibration: Error during Check whether the calibration
50039 jsmcERR_FC_MOTION_ERROR motion movement can be performed by the
motor
50040 | jsmcERR_UNKNOWN_MOTORTYPE Unknown motor type Checkif the firmware version
supports the motor
50041 jsmcERR_VIRTUAL_AXIS_RESET_FAILURE MC_Reset failed Check ErrorID of MC_Reset
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2.11 Error Sources

The error source block can be found in the ErrorRecord ErrorSource Nr. Error source
output of the JS_MC_ReadLibraryError block. The table 1 Axis error or warning
associates sources number with the corresponding function 2 JS_MC_Cyclicln
block. 3 JS_MC_Power

4 JS_MC_Reference
5 JS_MC_MoveAbsolute
6 JS_MC_MoveRelative
7 JS_MC_MoveCyclicPosition
8 JS_MC_Stop
9 JS_MC_Halt
10 JS_MC_AXxisErrorCollector
11 JS_MC_ReadLibraryError
12 JS_MC_ReadParameter
13 JS_MC_WriteParameter
14 JS_MC_JogVelocity
15 JS_MC_Read_|_Force
16 JS_MC_ReadDigitallnput
17 JS_MC_ReadDigitalOutput
18 JS_MC_WriteDigitalOutput
19 JS_MC_SetPDO
20 JS_MC_ForceCalibration

2.12 Error Type

The error type is important for error handling. Because of EtronTliypING E"torTyp
. . . . 1 Axis error
that, the error type is provided in the error record in an .
L . 2 Axis warnung
additional field. -
3 Function block error
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2.13 Release Notes

Version Date Changes

3.1.7 29.04.2024 Improved JS_MC_ReadAxisError to not get stuck when communication loss
JS_MC_Cyclincln waits until NC-Task ist started. MC_Reset got an error if NC-Task has not

3.1.6 23.11.2023 started yet.
Improved JS_MC_Reset to not get stuck

3.1.5 01.06.2023 added support for Lxs with absolute measurement system

3.14 30.03.2023 fixed JS_MC_Stop was stuck when internal virtual_MC_Stop.Error was true

3.1.3 07.02.2023 JS_MC_Stop works during reference drive (TwinCat 3.1.4024.7 required to use library)
Intax Support

3.1.2 16.05.2022 JS_MC_Reference new reference method which uses settings from Webmotion
JS_MC_Cyclincln changes DS402State only once per function call

3.1.1 11.04.2022 JS_MC_Power deadlock fixed when enable = 0 short after enable = 1
JS_MC_STOP can be used in csp mode

3.1.0 26.05.2021 JS_MC_ReadAxisError renamed to JS_MC_ReadLibraryError
New function block JS_MC_ReadAxisError to read only axis error

308 21.09.2020 JS_MC_POWER forwards Enable_Positive and Enable_Negative to MC_POWER from
Beckhoff every cycle

3.0.7 28.07.2020 Signateq support

3.0.6 27.07.2020 JS_MC_INIT updates axis pointer in case code is changed during run

3.0.5 27.04.2020 JS_MC_LIB is listed under Motion/JennyScience instead of Miscellaneous

3.04 21.01.2020 JS_MC_STOP stops Force Calibration

3.0.3 02.12.2019 JS_MC_ForceCalibration option to delete old Force Calibration before starting new one

3.0.1 09.10.2019 Fixes error calling JS_MC_RESET when no error is pending

3.0.0 21.06.2019 Rotax Rxhq support

1.3.0 26.03.2019 PLCopen goes to Standstill after Jog drive

1.1.0 29.01.2018 ROTAX support

1.0.0 21.09.2017 Frist Release
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3 Example Project in TwinCAT

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.

3.1 List of Demo Applications
3.1.1 JSC_SimpleDemo

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

3.1.2 JSC_Forceteq_basic_ForceLimit

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.

A

3.1.3 JSC_Forceteq_basic_ForceMonitoring
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.

|_FORCE

)

POSITION
3.1.4 JSC_Forceteq_pro_ForceLimit
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 wll o ¥ &
the axis detects an obstacle in the forward path, it will 2 o o 5
evaluate the sectors and show in which sector the Q g 3| ¢e
obstacle was. >
Only possible with XENAX® Xvi 75V8S and Signateq®. POSITION
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This project shows how to configure 2 axes as a Gantry
system in coupled mode. Note that the second XENAX®
has only the target position PDO linked with the NC-
Axis.

This example is only required for Cyclic Synchronous
Position mode (CSP). For Profile Position mode, use the
first example called SimpleDemo.

3.1.6 JSC_Gantry
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3.2 Open Solution

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 TwinCAT3, select “Open Solution from Archive”, 0 Herosoft visual studio

FILE ] EDIT  VIEW DEBUG TWINCAT TWINSAFE PLC TEAM TOOLS TEST SCOPE  ANALYZE

choose the demo project and save it to your project N R Y
. . l Open 2 lfﬁ Pre Curl+shift+0
folder. It is recommended to start with the = 5) T ST
“ . ” . Close Solution Open from Source Control
JSC_SimpleDemo” example project.
Save Selected Ttems As. e e cul+0
Save as Archive... Convert...
J send byEal... Gpen Project from Target...

W saveal Cctrl4shift+s

Export Template...

Gpen Solution from Archive...

3.3 ESI XML Installation

The EtherCAT Slave Information XML for the XENAX « « 4 || » DieserpC >|Wmdnws(C:) » TwinCAT > 3.1 » Config > lo » EtherCAT I
should always be completely unpacked into the ESI- - ~

v lo Name

directory of the EtherCAT master. In TwinCAT 3 these CANopen [7) Seckhoft Feoaocxmi
files are located in \TwinCAT\3.1\Config\lo\EtherCAT. DeviceNet L] Beckhoff Mo xml

. . Esb [ Beckhoff ILxxcc-B110xml
This ESI file can be downloaded from | Xenax_EtherCAT.cml

v EtherCAT -
under “XENAX Servocontroller- Beckhoff AXSecx ] Xena_EtherCAT Xed8U8 cml
. ” | | Xenax_EtherCAT Xvi75V8.xml
>Firmware Bus Module->EtherCAT”. RES v |1 Xenax_EtherCAT Xvi75V8Sxml

TWINCAT | TWINSAFE PLC  TEAM TOOLS TEST SCOPE ANALYZE WINDOW  HELP

Load ESlI file into TwinCAT. % Acthote Configuration |= =] i
, TWinCAT> EtherCAT Devices—>Reload Device :
Descriptions” fesapens

Toggle Fres Run State

B g2

Restart TwinCAT (Config Mode)

Y I+

Show Online Data
Show Sub ltems

Security Management...

Baei"sa

£ Access Bus Coupler/IP Link Register...
Update Firmware/EEPROM »
Show Realtime Ethernet Compatible Devices.
File Handling »
Selected [tem »
Ml Update Device Descriptions (via ETG Website)...
* Manage User Defined Whitelist...
About TwinCAT Manage User Defined Blacklist...

Filter Designer

3.4 JS_MC_Lib Library Installation

R @ vew proET suio pewe wmicar Tumsar] e Jcose wois wwoow e
o

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

<+ Downlonds » Fedbaun-Ubeary + TWINCAT] BECKHORT V310

Oaeeinarme:[15C_1AC_Ub.compled ey
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3.5 Choose Target System

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.

wE B2 8| [Loa = . |Mgn
<local=
Cx-1663C1 (5.22.99.193.1.1)

Choose Target Systemn...

Choose Target System x
=- !], <L l [iT I
Cancel

Search [Ethernet]..

Search [Fieldbuz)

M TwinCAT Projectl - Microsoft Visual Studio ;

File Edit View Project Build Debug TwinSAFE  PLC  Team Tools Test S
Br -2 W% . Activate Configuration

s BB 2 A @ || @2 [<oca> B3 Restart TwinCAT System
Solution Explorer

@ - &=

Search Solution Explorer (Ctrl+i)

B Restart TwinCAT (Config Mode) |
3

Reload Devices

Scan
p -
3] Solution ‘TwinCAT Projectl" (1 project)
4 ] TWinCAT Projectl

b @l SYSTEM

@& Toggle Free Run State
@) Show Online Data
Show Sub Items
| Security Management...

&
Access Bus Coupler/IP Link Register...

Update Firmware/EEPROM >
Show Realtime Ethernet Compatible Devices...

File Handling »
EtherCAT Devices »
About TwinCAT

3.6 Scan for Devices

4 Vo
4 "L Devices
4 == Device 3 (EtherCAT)
jﬂ Image
28 Image-Info
2 SyncUnits
Inputs
B Outputs
[ InfoData

A

Add New [tem...

Insert New ltem...

Insert Existing ltem...

Remove

| saveDrive 1 (i) As.. |

SAFETY
[iad C++
ANALYTICS

‘O Add New ltem... Ins

*a  Add Existing ltem... Shift+Alt+A

X Remove Del
Change Netld...

Save Device 3 (EtherCAT) As...

Append EtherCAT Cmd
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ANALYTICS
;o

Then right click on Devices and select scan.

4 % Mapping ‘O Add New ltem... Ins
g% NC-T %3  Add Existing ltem... Shift+ Alt+4
b Main Export EAP Config File
) Main
o ¥ Scan I
T NC-T) N

3 new /0 devices found

*

Select desired network interface card.

Device 1 [EtherCAT]
T

l oK I

Eutomation Protocal)  [FECT]

Microsoft Visual Studio

o Scan for boxes

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

| = || nen
TwinCAT wants to add a Virtual Axis. Press cancel. The | fheit e =t .
example project already contains a virtual axis if one is | #prendlnkedasists:  @NC-Configuration
needed (O) CMC - Canfiguration ‘

. Micresoft Visual Studi
When ,Activate Free Run“ appears | 77 e
- Press No (Nein)
o Activate Free Run
| . || wen |

Remove the Drive which was found during the scan.

Add the Drive from your hard drive with the correct PDO

3 TPDO 2
> [ RPDO2
P WcState
b @ InfoData
4 &% Mappings

8 NC-Task 1 SAF -

‘D Add New ltem... Ins

Insert Mew ftem...

mapping.
‘O Add New ltem... Ins

5% Image

8 Image-Info ‘i1 Add Existing ltem... Shift+ Alt+ A
3 c SyncUnits X Remove Del
b i Inputs Change Netld...
b [ Outputs
b InfoData Save Device 1 (EtherCAT) As...
b [§ Term 1(EK1200) Append EtherCAT Crnd
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Reconnect imported links (Yes). | Microsoft Visual Studie

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

3.7 Realtime Settings

. . “ ” oemc-ssc pac i = [
Double click Real-Time and press “Read from Target”. e

T N ——
This will assign the PLC tasks to a free CPU on the target s smsmserc s === .
e e P ettt [ B
device. i
0 Windows) I
1 Windows) L
2 Windows) L
3 Windows) L
L T
[ NC-Task 1 VB 5 Windowe) r
6 Dsolated) [ Default 1ms =0
7 faolated) r
NC-Tesk 1 54F Defeult (61 ~lims Tms 1
10 Idle Tsk Defeult (6] lims 1ms 1
PlcTask Default 5} ~lims Wms ©
PlchunTask Default 5} ~lims inome) °

. . . PROJECT | BUILD DEBUG  TWINCAT  TWINSAFE  PLC
Compile project with .

. . . 2 Build Solution Ctrl+Shift+B
,Build>Rebuild Solution” Rebuild Solution
There must be 0 errors!

Clean Solution

= | 5 Build test_nc

- Rebuild test_nc
areniCuls Clean Selection
i’ (1 proje

Batch Build...

Configuration Manager...

Sometimes, the project must be closed and opened again
to apply the new realtime settings. ™ =3 o

3.8 Launch Demo Project

Launch the example project by activating the ANALYZE  WINDOW  HELP
configuration. | |

go online i [Main

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

be damaged.

|

-
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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

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

Windows Desitop
" Web
Cloud
Reporting
Shveght
Test
WeF
Workfiow
© Other Languages
© Other Project Types
+ TwinCAT Messurement
TwinCAT PLC
TwinCAT Projects
Samples

+ Online

FILE | EDIT VIEW DEBUG TWINCAT TWINSAFE PLC TEAM TOOLS TEST SCOPE  ANALY
New 'R iE  Project... Ctrl+Shift+N I
Open * | ‘@ WebSite.. Shift+Alt+N
Close f®  Team Project...

Close Solution ‘B File.. Ctel+N
Save Selected ltems Ctrl+S Project From Existing Code...
Save Selected ftems As... |

New Project 2 x

* Recent NET Framework 45 = Sort by: Defeult i p-

4 installed |j TwinCAT XAE Project (XML format) TWinCAT Projects I P SUCAT prjec's

4 Templates TwinCAT XAE

4 VisualC# Configurstion
© Store Apps

Nome: [TwinCAT project]

Location: CA\Users\username\ Documents\Visual Studio 2013\ Projects\

Solution name: TwinCAT Project]

o] [ Bowee- ]
¥ Create directory for solution
[] Add to soyrce control

oK Cancel

4.2 ESI XML Installation

« « 4 || > DieserpC 'IWmduws{C:] > TwinCAT » 31 > Config » lo » EtherCAT |
P
v lo " Name
CANopen D Beckhoff FCxxxx.xml
DeviceMet D Beckhoff FM3xx.xml
b | Beckhoff ILxxxx-B110xml

- EtherCAT Henax EtherCAT.xml

[ Xenax_EtherCAT_Xvi48V8axml

Beckhoff AXSwo [ Xenax_EtherCAT_XviT5V8.xml

RES v |1 Xenax_EtherCAT xviTsvas xml

TWINCAT § TWINSAFE PLC  TEAM TOOLS TEST SCOPE  ANALYZE WINDOW  HELP

% Activate Configuration
Ed  Restart TwinCAT System
B Restart TwinCAT (Config Mode)

-

2 Reload Devices

Scan
(& Toggle Free Run State

@ Show Online Data

Z. Show Sub ltems

& Security Management...

Access Bus Coupler/IP Link Register..

Update Firmware/EEPROM v
Show Realtime Ethemet Compatible Devices...
File Handling »
Selected ltem >

|_Ether0\T Devices L Update Device Descriptions (via ETG Website)...
Target Browser » | |___Reload Device Descriptions )
Filter Designer 3 Manage User Defined Whitelist...

About TwinCAT

Manage User Defined Blacklist...
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4.3 JS_MC_Lib Library Installation

o v v o s e o v

“pLC->Library Repository>lnstall... ”  F—— o Po—

EroR) -] < (Men

Open the “JS_MC_Lib.compiled-library” from the —
downloaded folder. s 2] )

@ Onerve

T

98 e PC
B 30-Otjeine
& Bider

Osteiname: [ 15C_MC_ib,compied-firaey

After the installation, you can include the library in the
project.

P[] External Types
Add Library

2 x
(=T

L ens Enter a string for a fulltext search in alllibraries.
3 pous
Libra Compan A
[ visus i Pt
23 Main.tme

G5 PlcTask (PicTask)|
b [&] Main Instance
[ sareTy
Ct++
3 1/0

e |

The Tc2_MC2 lib from Beckhoff is required too in cyclic ~ « @mec

e 4 [0} main
synchronous position mode. ] MainProject
3

B References
3 puTs Add Library X
[ ows
(3 pous
£ visUs L\bra_ry Company -
213 Main.tme ——
G PicTask (PicTask)
b [ Main Instance
[ sareTy
Ct++
3 10

Enter a string for a fulltext search in alllibraries.

| Beckhoff Automation GmbH
Beckhoft Automation GrmbH
Beckhoff Automation GribH

@
-

=
o
Iy

22 (Miscellaneous)

=1

Cancel
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4.4 Choose Target System

Choose the target system to connect to a Beckhoff PLC. .. m|m2  &| @ . |[oer T v

<Local>
CX-1663C1 (5.22.99.193.1.1)
Choose Target System...

Choose Target System x

l 0k I
Cancel
Search [Ethernet]...

Search [Fieldbuz)

Set the system into Configuration Mode.

D TWinCAT Project] - Microsoft Visual Studio
File Edit View Project Build Debug TwinSAFE  PLC  Team Tools Test S

) ‘ B o-2 W ‘ M (1! o i Activate Configuration

Y| B2 ®| ® 2. [<loca> | B2 Restart TwinCAT System
" = B Restart TwinCAT (Config Mode) |
s‘,,lmin ZT';; Sl e = & Reload Devices
¥ Scan
Search Solution Explorer (Ctrl+ ) P~ @ Toggle Free Run Skt
FH";‘E:;“;:?QL:W‘“I { project: @ Show Online Data

b @l SYSTEM Show Sub Items

&

Security Management...

o
[

Access Bus Coupler/IP Link Register...
Update Firmware/EEPROM 5

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

About TwinCAT

4.5 Scan for Devices

Right click on Devices and select “Scan”. ANALYTICS

/0

&% Mapping ‘O Add Mew ltem... Ins
@l NC-T % Add Existing ltem... Shift+Alt+A
—"? Main Export EAP Config File
) Main =
78 NC- ‘%, Scan I

3 new I/O devices found X

Select desired network interface card.

[\ Dvies 1 EthertAl) =
P2 TEEE T A nation Frotocol)
Cancel
Select Al
Unselect &1l

Microsoft Visual Studio

When ,,Scan for boxes” appears
- Press YES (JA) 0

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)

cyclic synchronous position mode

EtherCAT drive(s) added

Append linked axis Lo

(®) MC - Configuration
() CNC - Configuration

X
A4

| Ok I

1

profile position mode

Microsoft Visual Studic

o Activate Free Run

4.6 Disable Status Word Bit 12

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.

Solution Explorer
co@le-a|s -
Search Solution Explorer (Ctrl+d)

Ces

& AanawvTics
4 @wvo

4 % Devices

4 = Device 2 (EtherCAT)

4 2 SyncUnits
4 2 <default>

b [ Inputs
b

b 2 NC-Task 1SAF

W Outputs
b @ InfoData

BBy Demo-JSC_MCLib = X

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

p-
Type: [xEnAX xvi 75ve ]
Product/Revision: ~ (29960 /0 ]
Auto Inc Addr o

Advanced Settings... |

EtherCAT Addr: [] {1001 +
Identification Value: |0 2,

Previous Port: Mas

Advanced Settings

(% General
= Mailbox
d CoE|
[#)- Distributed Clock
- ESC Access

4.7 Cycle Time

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.

CoE

CANopen over EtherCAT (CoE)
[[]Complete Access Support
[415DO0 Info Support
Disable Drive Follows by Drive Status Word (Bit 12) l

@ o-a| e =]~ Settings Oriine Prories C+ Debugger
Search Solution Explorer (Ctrl+ i) P~ Router Memory Global Task Corfig
&l ‘i":“z” test.ne’(1 project) Confiqured Size [MB 2 3 Maxinl Stack Size [KE] | 6468
4 Gl testnc
o svstem Mocsted/ Avatle: ||
1 License
b @ Real-Time Avallable cores (Shared/lsolated):  [1 [2|[0_| lead from Target Set on targ
b B Tesks
T Routes Core [ rr-core [BaseTime [[Fore Limit
32 Type System 0 [V Defautt 1ms, ~lhox
[ TecoM Objects
4 [E MoToN
P [BY NC-Task 1 SAF
@|o-afs=|a- Te | Setings Onine  Add Syfbols
Search Solution Explorer (Ctrl+ o) p-
Name: NC-Task 1 fAF Port s B
[21 Solution 'test_nc’ (1 project) .
4 gl testne fuo start Object Id: (05000010
b @l svsTEM [ Auto Prrky Managgfnent Optiorss
b L < [ Disable
b2 NC-Task 1 SAF =
Crdetioks: |15 ms [Crate symbals
SAFETY Starttick (moduio): o= Include extemal symbols
[ ¢+ [ Separate input update:
8 0
ANALTICS Fre licks
b &io
[ Waming by exceeding

1/0 at task begin
Message box

Watchdog Cycles:

P E
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This subchapter is only required for cyclic synchronous
position mode where a virtual
NC-axis is used.

Select the position measuring unit.

Linear Axis: mm
Rotary Axis: Degree

SCIENCCEH

4.8 Virtual Axis Configuration (Only Nc-PTP)

@ o-a &=

Search Solution Explorer (CtrlsG)

Cos
4 |/0
4 %% Devices
4 = Device 2 (EtherCAT)
2% Image

1] Solution "TwinCAT Project’ (1 project)
4 ] TwinCAT Project!
b @l sysTem
4 [z MoTioN
4 [ NC-Task 1 SAF
[Z1 NC-Task 15VB
*8 jmage

p-

I e
Link To O... [Dve 1 o) ]
Link To PLC... [ ]
Ads Type: |CANopen DS402/Profle MDP 742 (e g. EinerCAT CoE Diive) v
i | Lm8 ] Disslay Oriy)

mm Postion:  [Jum [Moddo
Velocty:  []mm/min
Result
Postion: Velocty: Acceleration: Jeik:
mm | [omss | [omis2 | [ms3 ]
Auds Cycle Time / Access Divider
Divider: 1 B oceTmems:  [2000
Modo 0 S

o-d -
Set the velocity parameters according to the table below. e — 5
T
4 [ MoTION
B NGk
;*.:i;::k\s'm
Be
oo
 “iowe
i K -
e e
Reference Maximum Manual Manual Velocity
Increments per . Velocity Velocity Velocity (Fast) (Slow)
Motor typ Revolution Sl D T M [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® Rxhq 50 120’000 0.003 deg/inc 14400 14400 90 15
ROTAX® Rxhqg 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
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The ,,Position Lag Monitoring” has to be disabled. Set
“Position Lag Monitoring” to FALSE under Parameters.

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

5 01

plorer

TwinCAT Projectl & X

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

T Selution TwinCAT Projectl’ (1 project)
4 il TwinCAT Projectl
b @ svsTEM
4 [ MOTION
4 NC-Task 1 SAF
[B1 NC-Task1 VB

@ o-g| &=

] Solution TwinCAT Project!’ (L project)
4 ol TwinCAT Projectl
b gl SYSTEM
4 MOTION
a NC-Task1 SAF
[E1 NC-Task1 SVB
2% Image
[7] Tables
[@] Objects
4 Enodves
a A
b Enc
b=l Orwe
Tas Ctrl
b1 Inputs

| General | Settings} _Perameter | Dynarmics | Onine | Functions | Coupling| C: ]

Parameter Offline Value Online Val

Maximum Dynamics:
Default Dynamics:

Manual Motion and Homing:
Fast fuis Stop:

Limit Switches:

Monitoring:
Position Lag Monitoring FALSE ~JTRUE
Maximum Position Lag Value 5.0

TRUE 002

DR

Maximum Position Lag Filter Time

Position Range Monitoring TRUE | Rue
Position Range Window 50 50
Tarmnt Anribinm R Ammibmsinn Toie ~lrone

TwinCAT Projectl = X

[ General [ NC-Encedel] _Parsmeter fiime Compensation | Onine|

Search Solution Explorer (Ctrl+G) P

[ [Porameter Offline Value Online Value

Encoder Evaluation:

Invert Encoder Counting Direction FALSE ~|a

Scaling Factor Numerator o001

Scaling Factor Denominator (default: 1.0) 10 1.0

Position Bias 00 00

Modulo Factor (e.g|360.0°) 3600 3600
Tolerance Windduw for Modulo Start 00 00

Encodler Mask (mamum encoder valug) OXFFFFFFFF GFFFFFFFF

Encoder Sub Mask (bbsolute range maximum value | 0:000FFFFF G000FFFFF

=

Reference System INCREMENTAL' =] ncremenTAL
Limit Switches:

Filter:

Motor typ

Increments per
Revolution

Scale resolution

Scaling factor Numerator

Scaling factor Denumerator

LINAX®, ELAX®, INTAX®

1 um/inc

0.001 1

LINAX®

100 nm/inc

0.0001 1

ROTAX® Rxvp 64’000 0.005625 deg/inc 360 64’000
ROTAX® Rxhg 50 120’000 0.003 deg/inc 360 120’000
ROTAX® Rxhq 110 120’000 0.003 deg/inc 360 120°000

ROTAX® Rxhq 110

162’000

8 arcsec/inc

360 162’000

ROTAX® Rxhq 110

648’000

2 arcsec/inc

360 648’000

ROTAX® Rxhqg 110

2’592°000

0.5 arcsec/inc

360 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)”.

TwinCAT Projectl & X

G o-a| 5= General | NC-Dive | Parameter] Time Compensation|

Search Solution Explorer (Ctrl+ ) P

R Solution “TwinCAT Projectl’ (1 project)
4 Gl TWinCAT Projectl
b @l SYSTEM
4 MOTION
4 NC-Task1 SAF
[£1 NC-Task 1 5VB

Parameter Offline Value

Output Settings:

+  Position and Velocity Scaling:
+  Torque and Acceleration Scaling:

Optional Position Command Output Smoothing Filker:

Sy Other Settings:
2% Image
Drive Mode ‘STANDARD" = | 'STANDARD"
[ Tables
[&] Objects Drift Compensation (DAC-Offset 0.0 0.0
s
4 Aves Following Error Calculation lBtem  ~
4 o Aist
> &, Enc 'Extern”
[ =i Drive]

TwinCAT Projectl = X
NC Cortroller | Parameter | Online

Solution Explorer
@ eo-a| &=

Online Value

Search Solution Explorer (Ctrl+ ) o~

Type Fastion controller P

1] Solution ‘TwinCAT Projectl’ {1 project]
4 ol TwinCAT Projectl
bl sysTEM
- MOTION
Pl NC-Task 1 SAF
[E1 NC-Task 1 SVE
4% Image
[ Tables
[ Objects
4y Axes
4 Bt Avis1
b $ Enc
b =l Drive

Postion controller P

Position cortroller with two P constants (with Ka)

Position cortroller PID {with Ka)

Postion P and velocity PID controller (Torque)

Position P and velocity P controller with Observer (Torgque)
Two speed cortroller

[SERCOS controller (Position by SERCOS)

bR Mt

4.9 Manual Control

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 “I/O->Devices—>Device 1(EtherCAT)->Drive 1”, 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.

m TwinCAT Project] - Microsoft Visual Studio

File Edit View Project Build Debug | TwinCAT | TwinSAFE PLC  Team
‘e | B-o-2H m| X L7 Activate Configuration
8|82 <& @5 xea K Restart TwinCAT System

Restart TwinCAT (Config Mode)

Relnad Nevieee

@le- | %=~ General BherCAT  Process Data
1 Explorer (Ctri-a) p-
Update List auto pdate [ Snge Lpdate (1] Show Ofine Data
13 Solution TwinCAT 3 CNC Sample JSC" (2 projects) Clfua Update [ Singls Updte [
» [l ONC_Visualizator Advanced. ]
4 gl TWinCAT 3 CNC Sample J5C ‘Addto Sanp. OriraDia Modie O (AoE Port):[3 ]
> (@l SrsTEM e
> @ MoTION index. Name Fags Value
> @nc 6040 Cortrohvord RWP 00000
B saFeTy oo 0
Hee
4 @vo
4 °f Devices Poston Actual Vake
4 % Device 2 (EtherCAT) 6065 Folowng Eror Widow
38 image 057 Foaton Window
% |mage-Info 6073 Lm |_Force — =
b2 SyncUnits 6078 Metor Curet Actual Vake L
b inputs 074 Target Poston - ==
b Outputs + DO Softwere Posionlimt || | 3 ;
<Dit 6061 Probie Velocty Tl
6083 Profle Acceleration Fu
08¢ Profe Deceleration

Solution Explorer B TwinCAT Projectl. + %

@ o-a|s = General | Settings | Parameter | Dynamics| Orine | Functions | Coupling | 1
Search Solution Explorer (Ctrl+ @) P~ Setpoint Pastion o)
531 Solution TwinCAT Projectl’ (1 project) 0.0010 0.0000
4 Gl TwinCAT Projectl Lag Distance fmin/max): _fmm] Actual Velocty: [mm/s] Setpoint Velocky: _from/s]
b @l sysTEm 0.0000 (0.000. 0.000) 0.0000 0.0000
4 [ MOTION Overide [%] Total / Control Output: [ Eror:
4 [B NC-Task1 SAF 00000 % 000/ 0.00% 0(00)
EL: NC-Task 1 SV8 Status fog.) Status (phys) Enabing
4% Image [ Ready NOT Moving ] Coupled Mode [l Cortroller
[] Tables [l Calibrated ~ [] Moving Fw [ in Target Pos ] Feed Frv
] Objects [[lHesjob  [JMovingBw [ Pos. Range ] Feed Bw
4 e fcec
Vb el Controller Ky-Factor froms /mm] Ref elocity frm/s]
o PLC I3
SAFETY Target Position ] Target Vielocy: frm/s]

iy 0
HEE 8w

[E] Contoller ok ) ﬂ )
= [ o |
reston

Qwerride [%]:

;
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Please wait until the linear motor axis is again in
standstill.

Transfer the absolute position of the axis to TwinCAT
by pressing the button

“Reset” (F8).

Activating “Cyclic Synchronous Position Mode”:
“I/0->Devices—>Device 1 (EtherCAT)->Drive 1 (Xvi)”,
tab: ,,CoE — Online” double click on object “6060”.
“Cyclic Synchronous Position Mode”

is activated by setting the object 6060 on 8.

The motor is now ready to drive.

Under “MOTION->NC-Task 1 SAF>Axes—>Axis 1”7, open
the “Functions” tab. Select the start mode such as
positive motion, negative motion, reversing sequence
etc. Enter the remaining parameters such as target
positions and set the LINAX® linear motor axis in
motion by pressing “Start”.

In the picture on the right side, the motor moves back
and forth from the Target Position 1 to Target Position
2.

This is a function test to check the communication
between Beckhoff and XENAX®.

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

Set Value Dialog

Lag Distance (min/max): _[mm] Actual Velocity:

0.0000 Setpoint Postion:

[mm/s] Setpoint Velocity:

0.0000 (0.000. 0.00D) 00000
Override: [%] Total / Cortrol Output:  [%] Enor.
100.0000 % 000/ 0.00%

Status flog) Status (phys.) Enabling
Ready NOT Moving [ Coupled Mode [] Controller
[Caibrated ] Moving Fiw [l In Target Fos. Feed Fiv
[IHasdob  [MovingBw  [TIn Pos. Range Feed B

Cortraler Kv-Factor: [mm/s/mm] Reference Velocit:
0 3000
Target Posttion: frm] Target Velocity:

=

Hex: 0:08

Float

Bact
Binay 08
BitSize:

Solution Explorer
@ e-a| s -
Search Solution Explorer (Ctrl+a) P-

531 Solution ‘TwinCAT Projectl’ (1 project)
4 gl TwinCAT Projectl
b @l sysTem
4 MOTION
4 NC-Task 1 SAF
[B1 NC-Task1 SvB
28 Image
7] Tables
[ Objects
4 T Axes
b it Aisl
PLC
SAFETY
[ c+
o

-

TwinCAT Projectl + X

Jmm]
0.0000
[mm./s]
0.0000

0(De0)

[mm/s]

[mm/s]

] 3 ]
Hleldl s EE B

| General | Settings | Paramter | Dynamics | Gniine | Functions | Coupling | Compensation |

Edended Start
Start Mode:
Target Position1:
Target Velocity:
Target Fosition2.
Idie Time:

Raw Drive Output
Output Made:
Output Value:
Set Actual Position

Set Target Postion

Setpoint Postion:  [mm]
65.0920 50929
Lerening Seaence 2] ot
0 [mm] Stop
mmrs]
]
0 s Last Time: 8]
061400
[Percent - [Stan ]
0 % Stop
0
0
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4.10 PDO-Mapping

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 Required PDO Configuration

4.10.1.1 Cyclic Synchronous Position Mode

Enable Output PDO 0x1600

Enable input PDO 0x1A00 and 0x1A01

General  EtherCAT]| Pic

Statup CoE-Oniine  Oniine

Sync Manager FDO List
SM Sz Type  Flags Index Size  Name Flags M su
0 26 MpOuw 1401 60 TxPDO 2 0

| 0

ol Qupu: 0
310 Inputs 0
0

7 0

‘ > 0

PDO Assignment (0x1C12):

PDO Cortert (0x1600)

Indiex Size: Name

Cantrolword
Jarget Postion

0x1A13 fexcluded by

Genera EhevCATP\c Statup CoE-Onine Online  NC: Online  NC: Functions
Sync Manager PDO List
SM Sz Type  Flags Size  Name Flags SM_ SU
0 246 MbxOu 00 TxPDO1 3 E
1 246 Mbxn TxPDO 2 3
b Qulpu; TXFDO 3 0
R T 1 TXPDO 4 [
TXPDO § 0
TXPDO 6 0
« 3 — —
FDO Assignment {0 1C13) PDO Cortert (Ex1A00)
Index  Sge  Offs  HName Type Defaut (rex)
—
6041:00 20 00  Stausword UINT
O 605400 40 20 Position Actual Value DINT
EC"-WE‘E'Udédb‘”'T 01 60FA00 40 60 Following Emor Actual Value DINT

4.10.1.2 Profile Position Mode

Enable Output PDO 0x1613

Enable Input PDO 0x1A12

General  EtherCAT| Plc  Statup CoE-Onine Online NC:Cnine NC: Functions
Syne Manager PDO List
SM  Size  Type  Fags Index Size Name Flags SM su
0 246 MeoOw &IA13 80 TxPDOS []
1246 Mbdn 04800 B0 ReFDO1 0
2 16 Oupus o601 00  RxPDO2 0
36 s OdE11 B0 RaFDO3 0
0x1612 6.0 RxPDO & 0
A F ]
G614 60  RPDOG 0
0815 00 ReFDO7 0
4 3
PDO Assignment (B¢1C12): PDO Cortent (01613
%271555 {excluded by 01613 index _ Sze  Offs  Name Type Defauk hex)
© 0602000 20 00 Controlword UINT
cluded by 01613 0607400 40 20 Target Postion DINT
0608100 40 6D Profie Velocty UDINT
Hasts 0608300 40 100 Profie Acceleration UDINT
02000:00 40 140 SCuve Profle UDINT
General EhaCAT Plc  Statp CoE-Orime Online NC:Online NC: Functions
Sync Manager: POO Lit:
SM Sz Type  Rags bhdex  Sze  Name Flags M su
0 26 MbOu OJADD 100 TxPDO1 ]
126 M OJAl 60 TxPDO2 ]
1218 Ouous OJAID 80 TxPDO3 ]
3 0o | TxPDO 4 0
DAL 100 LPRO 2 k1 Jo
OAI3 80 TxFDO§ []
. y| [Be0 60 RPDOT ]
PDO Assignment (B 1C13): PDO Content (1412
fexcluded by O
fexcluded Defaut ex)
fexchuded b 0604100 20 00 Sausword
006400 40 20 Fosiion Actual Value DINT
000600 40 60 Process Staius Reister
00
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4.10.2 Optional PDO’s

Optional PDO’s can be mapped to utilise the full scope of

the Axis. Enable additional PDO’s according to your

needs.

Inputs:

PDO Entry Name

Parameter

PDO GROUP
CSP*

PDO GROUP
PP**

Description

|_Force Actual

0x2005

0x1A10

0x1A13

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

Force Actual

0x200A

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)

Process Status
Register

0x2006

0x1A01

0x1A12

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

Following Error
Actual Value

0x60F4

0x1A00

Provides the actual deviation of calculated trajectory
position and measured position on encoder.

Digital Inputs

Ox60FD

0x1A10

0x1A13

Provides the digital input status of the XENAX®. This
PDO is needed by the function block
JS_MC_ReadDigitallnput

Outputs:

PDO Entry Name

Parameter

PDO GROUP
CSP*

PDO GROUP
pp*+

Description

Limit |_Force

0x6073

Ox1611

0x1614

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

Limit Force

0x2009

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)

Torque Offset

0x60B2

0x1612

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”.

Target Velocity

Ox60FF

0x1612

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”.

Physical Outputs

O0x60FE

0x1611

0x1614

Control the digital output signals of the XENAX®.

CSP*: Cyclic Synchronous Position Mode
PP**: Profile Position Mode
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Enable optional PDO’s
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CoOf| -7 0| r=
Search Solutian Explorer (Ctrie 1)

) saFeTY -

[~ =2
il anavmics
Evo

% Devices
4 Device 3 [EtherCAT)
%% image
% Image-info
2 symclnits
Inputs
. Ouiputs
nfoDats
Diive 1 i) ]

e v e

1 Pasition Actual Value

Dema-ISC MC.Lib = X

General  BheCAT Frocess Data Gatup Cof-Onke Onine  HC: Orine  NC: Functions
Syre Marager: PDO Lix:

index  Sze  Mame

&A0 100 TaP0O1

GiA 60 TPDO2

WA BD TPDO3

WA 00 TR0

WAIZ 10 TPDOS

WA} B0 TePDOE

60 B0 RPDO1

PDO Content (31400

Index  Sze O Mame

OEMI00 20 00 Sisuswed

G06400 40 20 Poskon Acud Vake

GEIF400 40 D Folowing Eror Acual Vabe

Value

4 =002

Predsfined PDO Assigrenert: frane]
Load PDO rfa from device
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4.10.2.1 Target Velocity

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. The 1.5 Software Requirements

The link is automatically made to nDatadOut2 of the

TwinCAT Project] = X

must be adhered to for proper function. Goneral | BherCAT  ProcessData Plc  Sattup CoE-Onine Onine
£ Syne Manager PDO List
SM Sz Type Fess | | bhdex Sz MName
B 0 246 MpxOut (x1A00 100 TxPDO 1
Make sure that PDO 0x1612 is enabled. 1 1AM 60 TPDO2
4 %2 Devices w2 2 GIAID 80 TPDO3
4 == Device 2 (EtherCAT) 3 10 x1A11 00 TxPDO 4
+m Image 1412 100 TxPDO 5
8 Image-tnfo ®iAI3 80 TxPDOG
4% image- s P00
b 2 SyncUnits Al » Al
b & Inputs PDO Assignment (B1C12) PDO Contert (0x1612):
b W Outputs
=T Index  Size  Offt  Name
1 Pl w | O60FF00 4.0 00 Target Velocty
P &PDO 1 (x60B2:00 20 40 Torque Offset
1 Statusword 50
) Position Actual Value J
1 Following Error Actual Value Donrioad Predeined PDO Assignment: f1one)
4 W RPDO1T PDO Assignment [adPOOMafemdeice
B Controlword D0 Configuration Load PDO info from device
- Target Position Syne Unt Assignment
4 W RxPDO4
B Target Velocity -
57 Attach Varisble Velocity Offset (Output) X

cod|o-2

| &=

Search:

] - ShonVaristles
~

d . Axi Search Solution Explorer (Ctrl+a) i @Unused
corresponding AXIS. S @wo £} moTon O Used and unused
= £, NCTask 1 S0F ———
4 % Devic i Anes []Exchuce disable
4 =% Device3 (EtherCAT) Gk s 1 [AExclude other Devicss
+3 image B9, Ene chide same Inage
2% Image-info B Out (8] Show Toslips
b 2 SyncUnits [ rDatalutl > OB 256.0, UINTARRZ [4.0] [15otby Address
> Inputs [ rDataDu2 > OB 2600, UINTARR2[40] (] Show Vaiiable Groups
I rbatalutd > B 2680, UINTARRZ [40]
E :IO:“;“? [ rDatalutd > OB 2720, UINTARRZ[4.0] SIS
nreata B rDataDus > 0B 276.0, LINTARR2[4.0] [ Matching Type
4 [ orive T (xvi) T rDataDuts > @B 260.0, UINTARR2 [4.0) [AMatching Size
b TPDO 1 B Diive CAITypes
b P02 - 0 D
4 W REDOT
% Controhword 1 ety
B Torget Position I rbataDutd > 0B 3120, UINTARR2 [4.0] [ Continuous
B RODO L [ rDataluts > 0B 316.0, UINTARRZ [4.0] []Show Diskog
£l - [ rDataDut > OB 3200, UINTARR2[40]
&, _Target Veloci s ple Vaiiable Hame / Comment
& Torque Offset =48 Main 7| Hand over
b B Westate 1% Main Instance 1/ O Takeover
4 @ InfoData £ MAIN.nslS_MC_Iri D0 ©

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.

@ o-8 &= General NCODive  Parameter Teme Compensation
Search Solution Explorer (Ctrl+() P
2] Solution XenaxTestForRelease’ (1 project) -
4l XenaxTestForRelease + Output Settings:
> @l SYSTEM Position and Velocity Scaling:
4 @ morion Output Scaling Factor (Position) 1.0
4 8 NC-Task 1 SAF rLi—A—)
Output Scaling Factor (Veloc 1250
B NC-Task 15V8 g e
2 image Output Delay (Velocity) 00
[ Tobles Minimun Drive Output Limitation [-1.0... 1.0] 10
Objects Maximum Drive Output Limitation [-1.0... 1.0] 10
4> Auzn - Torque and Acceleration Scaling:
1
* :‘ & ‘EM 3 Optional Position Command Output Smoothing Filter:
» Inputs Other Settings:
» W Outputs
b sl Dive
e Cwl
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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 precision.
The 1.5 Software Requirements must be adhered to for
proper function.

) ) ) B Attach Variable Torque Offcet (Cutput) *
The link is automatically made to nDataOut3[0] of the | 8] Sy
®) Unused
. . & w5 GBIROUNTED A| o eee
corresponding Axis. 5 it et i
e nData0ud[0] > OB 2720 UINT [20] [ Echda othes Devices
B Daatuedf] 5 OB 2740, LINT [20]
% nDatsOuiS 2] Exchade same image:
W nDats0uS(0] > OB 276.0.LINT (20] (8] Show Taokps
B nDataOuS(] > GB 2780, UINT [20] [ 5o by Addvess
=4 nDatsOuiE [ Show Vaniable Groups.
e nDalalutS(0] > OB 2800, UINT [20]
B rDataus(i] > Q8 2820, LINT [20) HhE2 e
[ macking Type
[ Maching Sae.
A Types
Oyt
B nDatsDud0] > 0B 3120, LINT 20] [ Consirous
B Datatuadli] > O 3140 LINT [20] ) Show Dinkss
& roasus
e nDats0uS(0] > OB 3160, UINT [20] R B s
& aDataduS(1] > QB I1EB0.UINT [20] /| |Hand aver
=4 nDalaOuiE 7 (1 Take aver
e nDats0uS(0] > OB 3200, UINT [20]
e & nDataues(l] > OB 3Z20.UINT (20] Cancel

Adjust ,Ouput Scaling Factor (Acceleration)” to the e p— pr—————
resolution of the used motor.  Faumaman ™™ | | ome
4 Q;"mmw Inpus Scaing Facter (Actual Torgue) o
] ":‘“::"“ ' Input P-T1 Fiter Teme (Actual Torgue) 00
= T 2
byt .
LS — 1

"
x | m
> W Ospts |+ Optenaestn commnd Outps smocerng Firer
i |+ Ot setings:
b s

Motor typ :‘:‘:2;3 teir;:‘s per 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® Rxhq 110 162’000 8 arcsec/inc 0.009
ROTAX® Rxhq 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.
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Link Statusword 0x6041 to
“uiStatusword_16041"

Link Position Actual Value 0x6064 to
“diPositionActualValue_I6064” e

Link Process Status register 0x2006 to
“diProcessStatusRegister_[2006” . 5o

SCIENCCEH

4.11 PDO-Linking

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”.

4.11.1 Profile Position Mode

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

be linked.

4 %% Devices
4 5 Device T (EtherCAT)

% Image
2 Image-Info

b 2 SyncUnits

b Inputs

b [ Outputs

b InfoData

Statusword
& Position Actual Value
4 Process Status Register

SAFETY

4 Vo
4 "% Devices
4 = Device 1 (EtherCAT)
% Image
%8 Image-Info
2 SyncUnits
Inputs
W Outputs
@ InfoData
i Term 1 (EK1200)
[9] Drive 1 (xvi)
HPDOS

N EE R

#1 Statuswerd
Position Actual Value
% Process Status Register

SAFETY
Cos
&l AnaLmes

4 %% Devices
4 = Device 1 (EtherCAT)

22 Image

8 image-info

2 SyncUnits
Inputs

W Outputs

& InfoData

v v v

N

8 Drive 1 (xvi)
4 [ *PDOS
#1 Statusword
#1 Position Actual Value
Process Status Register

. SAFETY
Link Controlword 0x6040 to | Jo—
“uiControlword_l6040” 32 |
4 7% Device 1 (EtherCAT)
22 Image

22 image-Info
2 SyncUnits
Inputs
W Outputs
I InfoData

3
13
3
3
b

4

00 Drive 1 (Xwi)
3 HPDOS

3 ®PDO6

4 W RPDOS

Controlword

B Target Position
B Profile Velocity

B Profile Acceleration
B S-Curve Profile

[ikesto ] [uistetusword 15041 MAIN instiS_MC_Int RxPDO_Plc Task Inputs _Main

Comi @7 Attach Variable Statusword (Input

Sesch | E3

41 Main Instance
=5} MAIN
ADS| a instS_MC_Init

Ful l witatusword 16041 > |8 333764.0 LINT [20)
e v 7 EREEE]

B

I Linked to. diPosition ActualValue_16064 . MAIN.nstJS_MC_Init.RxPDO . PicTask Input: I

Com| [ Attach Variable Position Actual Value (Input

[x

55 Main Instance
B0 MAIN,
ADS| =] instS_MC_Init
15,

Full b

%1 dFolowEnoréctuabialue_BOF4 > 1B 3897760
©#® udPhysieallutputs_IBOFE_SOT > B 389784.0,
S#) dForcefctual 12004 > 1B 389788.0, DINT [4.0

ILinkedtw . diProcess StatusRegister_|2006 . MAIN instJS_MC _Init. RxPDO . PlcTask Inp I

Com| @3 Attach Variable Pro

gister (Input

7 Main Irstance

MAIN
ADS B9 instIS_MC_lni

15

=k R=PDO
ral

IF olowE naRctua e 60 d > 16 90
%1 udPhysicalDuputs_IGOFE_S01 > 1B 3897640
#1 dForcebclual 12006 > 1B 388738.0. DINT [4.0)

—
Jlinkedto ] [uCortrohword 16020 MANinst)S_MC_int TxPDO_PlcTask Outputs i

Com| 7 Attach Variable Controlword

Seach | [»
E: I

[=-45) Main Instance
- MAIN

ADS -4 insS_MC_Init.

(o8~

Full b

50



SCIENCCEEI

. . ?Fm ILmkedtu. d\Taﬁalemn 1607A . MAIN.instJS_MC_Init. TxPDO . Pic Task Outguts ﬂ
Link Target Position 0x607A to Be- conl B3 2

“diTargetPosition_I607A”  “ &2, .
4 =% Device | (EtherCAT)
% Image P
* Image-Info

hV

ariable Target Position (Output

Seack | [

E1-95E Main Instance

b 2 SyncUnits S MAN

b5 Inputs ADS B inshIS_MC_lrit

b [ Outputs W 1S

b [ InfoData i THPDD

b |f Term 1 (EK1200 fall i udFoloningEroiwindow IB0ES > OB 383600
= 0] Drve 100 I, udPosioriwindow IG067_> (B 385304.0, LD

b [ BRPDOS
b [ BPDOG
4 W RPDOS

B dil aigetPosition 16074 5 (B 3835120, DINT]
. e

05>

% Controhword
- Terget Position

5 Profile Acceleration
I S-Curve Profile

. . . 2‘&“" Iumem. ProfevVelecty 6081 _MAIN.ntiS_JAC_int T3P DO_PlcTask Outputs |
Link Profile Velocity 0x6081 to & anaumes Conf 8
4 @ro

“udiProileVelocity_16081" 4% Deices seach | I

4 7 Device 1 (EtherCAT)

Attach Variable Profile Velocity (Qutput,

NN & PLC
el 557 Main
&y ImageInfo 51 MainInstance
b 2 SyncUnits 1 MAIN
3 Inputs ADS = inst)S_MC_Ini
b W Outputs 2 1S,
b @ InfoData B2 THFDO
b Ji Term 1 (EK1200) ra B¢ udFollomingE nerwindow_IE0ES > OB 333800
E O EST) & udPosiioriyindow 60672

3304.0, UD |

B
b TPDO5
3 TPDO6
4 W RxPDOS

% Contralword
% Target Position
Profile Veloci

% Profile Acceleration
¢ S-Curve Profile

—
% SAFETY ILmked to udiProfieAcceleration_I6083 . MAIN instJ5_MC_int TxPDO . Plc Task Ou\pl

Comi W73 Attach Var

ble Profile Acceleration (Ou

Link Profile Acceleration 0x6083 to .

4 *Z Devices Search: [ 3
“" H . H ”
udiProfileAcceleration_|6083 4= Davie 1 @nerca T
i Image
3t
% Image-Info B Mam
o . Su . =471 Main Instance
b 2 SyncUnits -5 MAIN
b Inputs ADS - inskIS_MC_Init
b R Outputs : AN
b @ InfoData B8 TePDO
3 i Term K Full M udiFollowingE morwindow_|E0B5 > (B 383800,
: 5 i ind I 1)
Mo 00
" TXPDO . &> dLimi_Force 12005 > OB 3008260, DINT [4.(
5
4 [ RxPDO3
= Controlword
B Torget Position
B Profile Velocity
?Fm [[lnkeatoe | Judi_CurveProfie_12000 . MAIN.nstdS_MC_Ine. TxPDO . PleTask Outputs
. . Com| W7 Attach Variable S-Curve Profile (Output
Link S-Curve Profile 0x2000 to , P Variable S-CarvePrci (Outp
“ . . ” 4 %% Devices Seaich o
udiS_CurceProfile_12000 e e | ‘
22 Image B BLC
2 mage-info B M
o s QU i Main Instance
b 2 SyncUnits -2 MAIN
b I Inputs A0S 1 insUS_MC_Init
b Wl Outputs s,
b T InfoData % 0
F Rl udiS_CurveProfile 12000 > 0B 383732.0. UD|
T61 Orive 1 Giv) " udf v narwindaw 608G > 6 99800
b TEDO 5 - B udPosition'window_IE0E7 > OB 389804.0,UD|
b PDOG & dilimit_Force_ 12009 > (1B 389828.0, DINT [4.0)
5
4 W RPDOS

% Controlword
% Target Position
o Profile Velocity
% Profile Acceleration
%, S-Curve Profile
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ILmkedm |bWeState . MAIN.nstJS_MC_Init RxPDO . PlcTask Inputs . Main \ngance”

Comi BT Attach Variable W

Link WcState to |
“bWcState”  * Fli= | [

4 =% Device 1 (EtherCAT) EE L
B

ate (Input

% Image

2% Image-info (=5 Main Instance
2 SyncUnits S MAIN
Inputs DS - inst)S_ME_Init

W Outputs [

[ Term 1 (EK1200) Full

[0 Drive 1 (xvi)
3 T™PDO 5
3 TPDO 6
b [l RxPDOS
b [l RxPDO6
4 [ WeState

Y R

—
[ sareTv Jinkedto_ T Inctid MAINnslJS_WC i stSiavepmahdd Pl Task inputs_Man Insar]|

. [ €+
Link netld &l AnALYTICS Com{ @ Attach Variable netid (Input
o
4 % Devices Search: [ 3
4 =¥ Device 1 (EtherCAT) =
2B jmage &
e :
*® Image-Info 547 Main Instance
2 SyncUnits B MAIN
Inputs 08 B0 instls_MC_Int
W Outputs £-%_stSlavemghdd:
@ InfoData [=

Full

3
3
3
3
b
]

Drive 1 (Xvi)

» ®PDOS
» ®PDO6
b W RxPDOS
b M RPDOS
b WState
4 [ InfoData
#1 State

4 %) Adshddr

! netld

= per

inked to. ort_ MAIN instJS_MC_int stSlaveAmsAddr . PlcTask Inputs . Main Instan:

Link port SAFETV
P

Cos

& AnavLymcs Comi W7 Attach Variable port (Input]

4 % Devices Search I 3
4 = Device 1 (EtherCAT)
bl :msse 2475 Main
& mage-Info 5 Mai Instance
2 SyncUnits O MAIN
Inputs ADS insiS_MC_Ini
W Outputs 13
@ InfoData . RuFDO
i Term 1 (EK1200 fd ©-_stilavehmsAdd:
I Drive 1 (%vi)
®PDO'5
®PDO 6
W RPDOS
W RPDO 6
@ WcState

=% PLC

[}

N S

@ InfoData
# State
4 %1 AdsAddr

Link also all optional PDQ’s to the PLC if there are any.
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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_16041" from the MAIN.

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

4.11.2 Cyclic Synchronous Position Mode

4 [ PLC

4 [} plcDemo

=t

4 % plcDemo Project

b [ External Type
P -3l References

£3 DUTs
3 GVLs
b 3 POUs
3 VISUs

95 plcDemo.tmc
b g5 PlcTask (PIcT:
b O} pleDemo Instanc

SAFETY
m s

Solution Explorer
e als-=
Search Solution Explorer (Ctrb+a)

[B1 NC-Task 15vB -
% image
[ Tables
[T] Objects
4 o st
3 3
bl Drive
tay Ctrl
b Inputs
4 W Outputs
b % ToPlc

cDema
] plcDemo Project
b [ External Types
b [l References
3 DUTs
3 GVLs
b [ POUs -

Solution Explorer

23] SAFETY
[ <+
ANALVTICS
4 7o
4 2. Devices
4 == Device 1 (EtherCAT)
% Image
2 Image-Info
b 2 SyncUnits
b Inputs
b [ Outputs
b @ InfoData
[0 Drive 1 (xvi)
b [ &PDO 1

4 TPDO 2

SAFETY

[l e

ANALYTICS
4 Fro

4 ¥ Devices

4 7= Device 1 (EtherCAT)

22 Image
2 Image-Info
2 SyncUnits

Inputs
W Outputs
@ InfoData

S

I8 Drive 1 (Xvi)
b [ &PDO1
4 T™PDO 2
1 Statusword
1 Process Status Register

By man

Legin
| Build |
Rebuild
Check all objects
Clean
Add

Add Solution te Source Control...

Export te ZIP

Import from ZIP

TwinCAT Project] & X
General Seftings  Parameter Dynamics Orline  Functions CouplingCompensation
[fk o0 ] [Dive 7 6vi) |
Link To PLC [MAINinstJS_MC_irit IS AdsRef (ploDemo Instance) |
Ads Type: | CANopen DS402/Profi MDP 742 (e.o. EtherCAT CoF Drive) ~
Unit; mm | - Display (Oniy)
Postion:  [Jum [ Moduio
Veloety:  CJmm/min
Result
Pastion Velocty Accelerstion Jerkc
[ | [rmss | [mmisz | [mmis3 ]
fuis Cycle Time / Access Divider
Divider 1 Cycle Time (ms)

Moduio: o
—
Linked to... | |uiStatusword 16041 . MAINinstJS_MC_Init AxPDO . Plc Task Inpus . Main ||
Com [} Attach Variable Statusword (Input
Search [ JE3
1 MOTION
Bl PLC

ain Instance

lalusword 16041 > 1B 332124.0_ LINT [20]
i 5 i

—
lnkedm diProcess StatusRegister_{2006 . MAIN instJS_MC_Int RxPDO _PlsTask \n[l

Goma [ Attach Variable Process Stotus Register (Input

seach | I3

@ MOTION

ain Instance:

MAIN

B instIS_MC_Ink.
E12 RePDO

gl Eoaztchial 100 332150 DINT 4
Lt _dirocessStatushiegister 12008 o 1B 3921200
dFostionfictualyalue 5064 > 16 3921260,
dFollowE rorctualvalue_IBOFS > IE 332136.0)
udiDigitallnputs_IBOFD > 1B 392140.0, UDINT |
udiPhysicallutputs_IBOFE_SOT > 1B 3321440,

Full i

EEEEE

dForcedctual 12006 > 1B 332148.0. DINT [4.10]
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. . ?im [tkedto_] nSiatet nsiaed. biicStae |
The WcState must be linked to three variables. Use CTRL I aoncs Conf 1 Atoc arnle Westte (i
. . . 4 3
and click to add a link to “bWcState”. Note that the third * <o sea | E
. . 4 5 Device 1 (EtherCAT) —
link often gets lost when the PDO mapping gets changed. e T etk s
14 Jv‘:Sy”EUMS B;;;:;x.sw
3 Inputs ADS -8, Enc
b W Outputs =5
b InfoData
I JeumL(EC1200), Fuln [} Drive
e smp,
b [ RxPDO1 B Main Instancs
b W RxPDO3 =] MAIN.
4 [ WcState 0 instIS_MC_Init
= Westate il
Click OK two times here.
B Variable Size Mismatch *
Linked Variable: [ nStated
Size Offset

Linked Variable: E =
oo

Own Varizble:

[ ok |

[ Size and Offset in bits | Cancel

Overlapped:

H “" ” H
Link netld to “netld” of the Main. ?FW [Ekedio ] netd AN insi5_MC it Slavems/dd Pl Task nputs Man Insiaf|
| AnaLTICS Comi [ Attach Variable netld (Input
4 Fuo
4 %% Devices Sesch | &3
4 5 Device 1 (EtherCAT)
2% image
2% Image-Info

EF
B+ Main
1 17 Man Instance
2 SyncUnits Bl MAIN
Inputs ADS Er L insbIS_MEC_Ini.
W Outputs SR
@ InfoData
i_Term 1 (EK1200 Rl
Drive T (%vi)
3 HPDO1
b THPDO 2
b B RaPDO1
3
3
a

13 s

W AxPDO 3
W WcState
@ InfoData
# State

4 ) AdsAddr

netld

&1 port

Link port to “port” of the Main. B s | e T

Cee
& Anaymcs Com @7 Attach Variable port (Input
4« Fwo
4 7% Devices Seach | 3
4 = Device | (EtherCAT)
2 Image

2 MOTION
3‘3 Image-Info = =) ;,EEMEM
2 SyncUnits 47 Main Instanee
Inputs ADS S MAIN.
W Outputs B inslS_MC_Init
T InfoData B7 RafDO
Full # iMotorCunentictualvalue_IB078 > B 392132
[0] Drive 1 (ki) T
HPDO1
®PDO2
W RxPDO 1
M RxPDO 3
@ WcState
@ InfoData
# State

v B

—
o> 1B 332158.0, WORD [2.0]

4 ¥ AdsAddr
# netld

Note:

Link all optional PDOs to the PLC if there are any. Make
sure that “Target Velocity”, “Torque Offset” and
“WcState” are still linked.
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5 Replacing Xvi 75V8 by Xvi 75V8S

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

5.1 ESI XML Installation

The EtherCAT Slave Information XML for the XENAX Xvi

. « v » Dieser PC »] Windows (C:) » TwinCAT » 3.1 » Config » lo » EtherCAT
75V8S should always be completely unpacked into the | e |
) v lo (o} Narme
ESI-directory of the EtherCAT master. In Ctlopen [ Beckhoft FCxoomxami
TwinCAT 3 these files are located in Deviceiet Ol Becknoft PM3eccxmi

[7] Beckhoff ILxxxx-B110xml
[ Xenax_EtherCAT.xml

\TwinCAT\3.1\Config\lo\EtherCAT. This ESI file can be
[ Xenax_EtherCAT XvidgV8axml

downloaded from under “XENAX Beckhoff AXSxxc
Servocontroller->Firmware Bus Module->EtherCAT”. e v [Cenmenacaxmsm |

Load ESI file intO TWinCAT TWINSAFE  PLC  TEAM TOOLS TEST SCOPE  ANALYZE WINDOW  HELP

#Y Activate Configuration 3 ‘ ‘

, TWINnCAT>EtherCAT Devices>Reload Device | retrtinca sen
. . “ 1 Restart TwinCAT (Config Mode)
Descriptions 2

Reload Devices

Esb
v EtherCAT

Scan
Toggle Free Run State

Show Online Data

e e

Show Sub ftems
& Security Management...
Access Bus Coupler/IP Link Register..

Update Firmuware/EEPROM »
Show Reatime Ethernet Compatible Devices...
File Handling v
Selected ltem >

L_EtherCAT Devices ) Update Device Descriptions (via TG Website)...
Target Browser » | |_Relozd Device Descriptions )
Filter Designer » Manage User Defined Whitelist..
About TwinCAT Manage User Defined Blackiist

5.2 Change Type

Change the type of the selected XENAX® controller . &w
,Change to Compatible Type...“, then choose the right e e T

*® Image-Info

b 2 SyncUnits
entry and press OK. ) E Changeto x
b @ Outputs
b
KENAK X 488 [P DDQO4B06. P D00DDO00]
4 P 00075 o]

REN&R Xy THWE

R 00000000]

O Add Newltem.|

Insert New lten

o

b &% Mappings

Cancel

X Res
Save Drive 7 04vi) As..

3 Copy

% cu

I Independent Project File

o Disable

Change to Compatitle Type.
Add to HotConnect group
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