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TIA Portal V15 can be used for programming the
SIMACTIC S7 PLC Family from Siemens.

This instruction manual and the example application
have been created with TIA Portal V15. The creation
of a project and the configuration of the hardware will
be explained step by step at the end of this document
with the help of an example application.

The XENAX® servo controller Xvi with PROFINET bus
module can be connected to any SIMATIC PLC of the
S7 family with a PROFINET 1/0O interface which
supports the extended PROFINET diagnosis.

This instruction manual and the example projects
were created for a
SIMATIC CPU1511-1 PN (6ES7 511-1AK01-0ABO).

In case you are using another SIMATIC PLC, the
hardware configuration has to be adjusted to suit its
requirements.

The PROFIdrive profile is the application profile for
motion control based on PROFIBUS and PROFINET.
As a supplier-independent drive profile the PROFIdrive
profile covers all industrially relevant applications.

1 Development Environment
1.1 Siemens

1.1.1 TIA Portal V15

1.1.2 SIMATIC PLC

1.1.3 PROFIdrive

PROFIdrive



XENAX® servo controller for Jenny Science Axis with
integrated Profinet 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.

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

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

1.2 Jenny Science

1.2.1 XENAX® servo controller

1.2.2 LINAX® Linear motors

Lxo,
Leo,
Lx,
Lx-,

1.2.4 ROTAX® Rotary motor axes

Rx 1 50-1270.3 Rx © 110-50T1.5 Rx . 28-6T0.04



This is the graphical user interface from Jenny Science.
Itis 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
SIMATIC PLC via PROFINET, 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
www.jennyscience.ch.

LED Status RUN ERR (BF)

<OFF> Initialisation state or no )
power

Bus module correctly

1.2.5 WebMotion®

1.3 Status LED’s of PROFINET bus module

P1 PROFINET

ST1 (State 1)

Firmware CRC check

ST2 (State 2)

<ON> No connection to a PLC during a bus module Bootloader active
started
update
<BLINK> i i i Node flash test actlvg/
Firmware update active
1.4 Additional Material
The following data is needed for a successful
operation of the XENAX® servo controller with a
PROFINET bus module:
Filename Description
Jenny Science GSD-file for the HW-configuration in TIA Portal.
JSC_GSD_PROFINET The GSD-file can be downloaded on your website www.jennyscience.ch

L,XENAX® Servocontroller” and ,Firmware Bus Module“
For the S7-1500 CPU series there are two Siemens FBs (SINA_PARA_S and SINA_PARA)
Drive_Lib.zip which can be used for acyclic parameter reading/writing from the XENAX®. The newest
Version can be downloaded from Siemens.
SINAMICS_Blocks_TIAP_V14.pdf Description of the Drivelib function blocks (SINA_PARA_S / SINA_PARA)

JSC_PROFIdrive_Parameter.pdf PROFINET bus module

Description of all available PROFIdrive parameters for the XENAX® servo controller with


https://www.jennyscience.ch/en/news/videos
https://www.jennyscience.ch/en/download
https://support.industry.siemens.com/cs/document/109475044/sinamics-communication-blocks-drivelib-for-activation-intia-portal?dti=0&lc=en-WW

The drive profile PROFIdrive describes the drive
interface from the perspective of the control
application as well as its mapping to the
communication system. PROFIdrive is available for
PROFIBUS and PROFINET. PROFIdrive covers the
scenarios from straightforward frequency converters
to highly dynamic servo-controls in six application
classes. The XENAX® Xvi with PROFINET bus module
supports the application class AC3 basic positioner
with the PROFIdrive standard telegram 9 and the
application class AC4 (with DSC) central interpolation
with PROFIdrive standard telegram 5.

The cyclic data between the PLC and the XENAX®
servo controller is exchanged through the PROFIdrive
standard telegram 5. The telegram 5 is designed for
drives with “Dynamic Servo Control” DSC support.
The telegram is set up as follows:

Address relative Byte-Nr Output Data
(16Bit) PLC -> Drive
%QWO0 0-1 STW1

%QW2 & %QW4 2-5 NSOLL B
%QW6 6-7 STW2
%QW8 8-9 G1_STW

%QW10 & %QW12 10-13 XERR
%QW14 & %QW16 14-17 KPC

2 PROFIdrive

2.1 Telegram 5, PROFIdrive standard

Address relative Byte-Nr Input Data
(16Bit) Drive -> PLC
%IW0 0-1 ZSW1

%IW2 & %IW4 2-5 NIST_B
%IW6 6-7 ZSW2
%IW8 8-9 G1_ZSW

%IW10 & %IW12 10-13 G1 XIST1

%IW14 & %IW16 14 -17 G1_XIST2



Bit

Bit
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Bit
0-11
12-15

Bit

0-9

10
12-15

Symbolic name

OFF1
OFF2
OFF3

Enable operation

Enable ramp generator
Unfreeze ramp generator
Enable setpoint

Fault acknowledge

Jog-1

Jog-2

Control via PLC
Device-specific

Reserved

Symbolic name

Ready to Switch On
Ready to Operate
Operation Status
Fault present

No coast down active
No quick stop active
Switching on inhibited
Warning

Speed setpoint - Error within tolerance

Control requested
Setpoint reached or exceeded
Device-specific

Symbolic name
Device-specific
Controller Sign-Of-Life

Symbolic name
Device-specific
Pulses enabled
DO Sign-Of-Life

2.1.1 STW1 (Control Word 1)

Comment

0=O0FF

1=0N

0 = Coast Stop

1 =No Coast Stop

0 = Quick Stop

1 = No Quick Stop

0 = Inhibit operation

1 = Enable operation

Not relevant for the XENAX®
Not relevant for the XENAX®
Not relevant for the XENAX®
Fault Acknowledge, positive edge
Jog 1

Jog 2

1 = Control via PLC

Not relevant for the XENAX®
Reserved

2.1.2 ZSW1 (Status Word 1)

Comment

1 = Ready for servo on

1 = Ready for operation

1 = Operation Enabled

1 = Fault present

1 = No coast down active (OFF2 inactive)
1= No quick stop active (OFF3 inactive)
1 = Switching on inhibited active

1 =Warning present

1 = Speed setpoint — actual value deviation within
tolerance range (not supported)

1 = Control requested

1 = Target Position Reached

Not relevant for the XENAX®

2.1.3 STW2 (Control Word 2)

Comment
Not relevant for the XENAX®
Controller Sign-Of-Life Bit0-3

2.1.4 ZSW2 (Status Word 2)

Comment

Not relevant for the XENAX®
Power stage enabled
XENAX® Sign-of-Life Bit0-3



Bit Symbolic name

0-7 Device-specific

8-12 Reserved
13 Request absolute value cyclically
14 Activate parking sensor

15 Acknowledging a sensor error
Bit Symbolic name

0-12 Device-specific

2.1.5 G1_STW

Comment

Not relevant for the XENAX®

Reserved

Request of additional cyclic transmission of the absolute
actual position in Gx_XIST2.

Request to switch off monitoring of the measuring system
and the actual value measurements in the drive.

Request to reset a sensor error (Gx_ZSW, bit 15)

2.1.6 G1_ZSW

Comment
Not relevant for the XENAX®
Indication of cyclic transmission of the absolute position in

13 Transmit absolute value cyclically Gx_XIST2.
14 Parking sensor active Acknowledgement for “activate parking sensor” (Gx_STW,
bit 14)
15 Sensor error Signalises a sensor error or an error in the actual value
measurement.
2.1.7 Set Point/Actual Values
Signal Description Unit Datatyp
NSOLL B Speed setpoint B (disabled by default XENAX®) inc Integer 32
NIST B Speed actual value B (calculated) inc/s Integer 32
XERR System deviation inc Integer 32
KPC Position controller, gain factor Integer 32
(Not supported by the XENAX® but must be >=1)
G1_XIST1 Sensor 1 position actual value 1 inc Integer 32
G2_XIST2 Sensor 1 position actual value 2 or error code inc Integer 32

The new target position for the XENAX® is calculated
internally with actual position + XERR.

The absolute value G1_XIST2 of the telegram 5 has an
offset of 200000 Inc. This offset has to be set for each
axis once after referencing. In the demo project the
function block “JS_MC_Reference” sets the offset
correctly.

2.1.8 Offset Adjustment



2.2 Supplementary Data

To get more data form the XENAX® Xvi for an optimal
use of the “Force process” and the “Functional Safety
SMU” functionality you can configure supplementary
Data in Slot 1, Subslot 3 (Possible with PROFINET
Firmware >=v1.81).

The example projects show how to use the
supplementary data.

The following supplementary Data packets are

available.
— o~ o <
3 3 S S
© © © ©
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Parameters « v v v
Output Data, PLC-> Drive
Limit |_Force X X X
Limit Force X
Following Position Error Window X
Target Position Window X X
S-Curve X
Digital Output X X X
Input Data, Drive ->PLC
Motor Current Actual Value X
|_Force Actual X X X
Force Actual X
Process Status Register X X X X
Actual Position Following Error X X
Digital Input X X X
Digital Output X X X

Supplementary data 5
Supplementary data 6

>
x



Address relative
(16Bit)
%QW18
%QW20 & %QW22
%QW24 & %QW26
%QW28 & %QW30

Address relative
(16Bit)
%QW18 & %QW20

Address relative
(16Bit)
%QW18

Address relative
(16Bit)
%QW18
%QW20 & %QW22
%QW24 & %QW26
%QW28 & %QW30
%QW32 & %QW34
%QW36 & %QW38

Address relative
(16Bit)
%QW18
%QW20 & %QW22

Address relative
(16Bit)
%QW18
%QW28 & %QW30
%QW32 & %QW34

Byte-Nr
18-19
20-23

24 -27
28-31

Byte-Nr

18-21

Byte-Nr

18-19

Byte-Nr

18-19
20-23
24-27
28-31
32-37
36-41

Byte-Nr

18-19
20-23

Byte-Nr

18-19
20-23
24 -27

Output Data
PLC -> Drive

Limit |_Force

Following Pos Error Window

Target Position Window

Digital Output

Output Data
PLC -> Drive
Digital Output

Output Data
PLC -> Drive

Limit |_Force

Output Data
PLC -> Drive
Limit |_Force
Limit Force
S-Curve

Following Pos Error Window
Target Position Window

Digital Output

Output Data
PLC -> Drive

Limit |_Force

Limit Force

Output Data
PLC -> Drive

Limit |_Force

Following Pos Error Window
Target Position Window

2.2.1 Supplementary data 1

Address relative Byte-Nr

(16Bit)

%IW18 18-19
%IW20 & %IW22 20-23
%IW24 & %IW26 24 -27
%IW28 & %IW30 28-31
%IW32 & %IW34 32-35
%IW36 & %IW38 36-39

2.2.2 Supplementary data 2

Address relative Byte-Nr
(16Bit)

%IW18 & %IW20 18-21

%IW22 & %IW24 22 -25

%IW26 & %IW28 26 -29

2.2.3 Supplementary data 3

Address relative Byte-Nr
(16Bit)

%IW18 & %IW20 18-21

%IW22 & %IW24 22-25

2.2.4 Supplementary data 4

Address relative Byte-Nr

(16Bit)

%IW18 18-19
%IW20 & %IW22 20-23
%IW24 & %IW26 24 -27
%IW28 & %IW30 28-31
%IW32 & %IW34 32-35
%IW36 & %IW38 36-39
%IW40 & %IW42 40-43

2.2.5 Supplementary data 5

Address relative Byte-Nr
(16Bit)

%IW18 & %IW20 18-21

%IW22 & %IW24 22-25

%IW26 & %IW28 26 -29

2.2.1 Supplementary data 6

Address relative Byte-Nr
(16Bit)
%IW18 18-19
%IW28 & %IW30 20-23
%IW32 & %IW34 24 -27

Use the available data types from the library
according to the selected Supplementary data.

Input Data
Drive -> PLC
Motor Current Actual Value
|_Force Actual
Process Status Register
Actual Position Following Error

Digital Input

Digital Output

Input Data
Drive -> PLC
Process Status Register
Digital Input
Digital Output

Input Data
Drive -> PLC
|_Force Actual

Process Status Register

Input Data
Drive -> PLC
Motor Current Actual Value
|_Force Actual
Force Actual
Process Status Register
Actual Position Following Error
Digital Input
Digital Output

Input Data
Drive -> PLC
|_Force Actual

Force Actual

Process Status Register

Input Data
Drive -> PLC
Motor Current Actual Value
Process Status Register
Actual Position Following Error

11



Signal
Limit |_Force

Limit Force

Following Position Error
Window

Target Position Window

Digital Output

Motor Current Actual
Value

|_Force Actual

Force Actual

Process Status Register

Actual Position Following
Error

Digital Input

S-Curve

2.2.2 Signal Description

Description

Force limited by limiting the axis current

Force limited by measuring Force with an external force
sensor

Maximum position deviation in encoder increments
(,,DP“ ASCIl Command)

Permissible deviation in target point

(,DTP“ ASCIl Command)

Digital Outputs set, read

Bit 0-15 = not used

Bit 16-23 = Digital outputs XENAX® 1-8

Bit 24-31 = not used

Actual not filtered motor current

Force proportional axis current value filtered
Force measured by external force sensor
Process Status Register XENAX

(, TPSR“ ASCIl Command )

Actual position deviation

Digital Inputs read

Bit O = Limit switch negative (LS-, Input Function)

Bit 1 = Limit switch positive (LS+, Input Function)

Bit 2 = not used

Bit 3 = Emergency Exit (EE/EE_1, Input Function)

Bit 16-28 = Digital inputs XENAX® 1-12

Bit 29-31 = not used

S-Curve specifies the smoothness of an S-Curve 1-100%
during the acceleration and deceleration part. Higher values
result in a smoother curve and thus a lower Jerk. The default
is 20%.

Unit
10 mA

mN

inc

inc

mA

mA
mN

inc

Datatyp
Unsigned 16

Unsigned 32
Unsigned 32

Unsigned 32

DWORD
(Unsigned 32)

Integer 16

Integer 32
Integer 32
DWORD
(Unsigned 32)

Integer 32

DWORD
(Unsigned 32)

Integer 32

12



The basic state machine has to be set to “State S4
Operation” in order to turn on the power stage of the
XENAX® Xvi and to be able to move the LINAX® linear

motor axis.

Via “STW1” the basic state machine can be switched
to each individual state. The current state is visible in
“ZSW1”. Normally the PLC will control the “STW1” and
you have no permission to manipulate the “STW1”.

PROFIdrive offers the possibility to parameterize the
XENAX® servo controller or to read certain values via
acyclic data exchange.

These provided parameters correspond to the ASCII
command set of the XENAX Furthermore, specific
PROFIdrive parameters are available. All supported
parameters can be found in the document
“PROFIdrive Parameter Jenny Science” which is
attached to this manual.

The S7-1500 family employs two different function
blocks for cyclic communication as well as another
block for acyclic communication.

CPU
S7_15xx

Telegram
5

Cyclic communication
DPRD_DAT & DPWR_DAT

2.3 General State Machine

General State Diagram

Power supply on

81: Switching On Inhibited
ZSW1 bit 6=true; 0,1,2,"p.e.” 2_false

TN

OFF Coast Stop
AND No Coast Stop OR Quick Stop ©
AND No Quick Stop STW1 bit1=false

STW1 bito-false O bit2-false
AND biti-tru

IND bit2-true

Coast Stop
STW1 biti=false

Standstill detected
(o]
Disable Operation

R
STW1 bita-false
\Q (o

S2: Ready For Switching On
ZSW1 bit O=true; 1,2,6,"p.e."~false

— T~

Coast Stop ON OFF
OR Quick StOp oy 1o e STW1 bito=false

STW1 bit1-false \J/

Zsw1

Standstill detected
OR

Disable Operation
STW1 bii3-false

® __ZSW1 bit 0,1-true; 2,6,'p.e."false

/s5:Switshing Of

e

bit 0,1, "p.e." ~true
bit 2 6-false

Quick Stop
STW1 bit 2-false

OR bite= false
S3: Switched On ]

Coast Stop
STW1 bitt=false

Enable Disable

O 7SW1 bit 0,1,2 "p.e."=true; 6=false

Quick Stop
STW1 bit 2-false

OFF?
STW1 bit0-faise

Operation Operation
STW1 bito=true
STW1 bit3=true STW1 bit3=false
- L]
S4: Operation

2.4 Parameter

Acyclic communication

SINA_PARA_S or SINA_PARA

13




PowerEnable
MoveToPosition
Position
Velocity
Acceleration
Deceleration
Jerk

Halt

ResetError
Paramin.Nr

Paramin.Index

ParamlIn.ValueWrite
Paramin.Write
Paramin.Start
AXIS_TO
Telegramm_ 5 PZD

Parameter_Access_Point

PowerStatus
PowerValid
MoveDone
Error
AxisErrorWord
ResetDone
HaltDone
CyclicComOk
ParamOut.Done
ParamOut.Busy
ParamOut.ReadValue
ParamOut.Error

3 JennyScience MotionControl Library

3.1 JennyScience AxisFunctionBlocks

3.1.1 JS_Axis_Simple_T5

Inputs
Enables or disables power stage
Move to position on positive edge
Target position [mm]
Max. velocity [mm/s]
Max. acceleration [mm/s?]
Max. deceleration [mm/s?]
Max. change of acceleration [mm/s3]
Calls MC_Halt
Acknowledge error
Parameter Number of Param. access Interface [dec]
0 for non string parameters
Character index of string parameter
Value to write of Param. access Interface [dec]
1 = Write, 0 = Read of Param. access Interface
Execute on positive edge of Param. access Interface
Reference to TO_PositioningAxis
Telegram 5 reference
Telegram 5 access point

Outputs
State of the power stage
1 = Power stage stable or O = changing
Target position reached
Axis has error
ErrorWord of technology object
Acknowledge error done
MC_Halt is done
1 = OK, O = Axis disconnected from PLC
Param. access job done
Param. access job in process
Result of the read mode by Param. access [dec]
Error during Param. access

g a

o o
o D oo

o oo o oo o

WFB20

IS_Axis_Simple_T5"
EN ENQ —
PowerEnable PowerStatus — .
MoveToPosition Powervalid — ..
Pasition MoveDaone =1 -
Velocity Error = ...
Acceleration AxisErrorord
Deceleration ResetDone =1 -
Jerk HaltDone =1 ..
Halt CyclicComQk =1
ResetError FaramQOut
Faramin
AXIS_TO
telegram_5_
PZD
Parameter_
Access_Point

Internally used Functions
-JS_MC_Power_T5

- MC_MOVEABSOLUTE

- MC_HALT

- MC_HOME

- MC_POWER
-MC_RESET

14



PowerEnable
MoveToPosition
Position

Velocity

Acceleration
Deceleration

Jerk

Halt

ResetError
ForceCalibOnPowerOn
ForceCalibStartPosition
ForceCalibEndPosition
Limit_|_Force

AXIS_TO
Telegramm_5 PZD
Parameter_Access_Point
Paramin.Nr

Paramin.Index

Paramin.ValueWrite
Paramin.Write
Paramin.Start
SuppDatalnput

PowerStatus
PowerValid
MoveDone

Error

AxisErrorWord
ResetDone

HaltDone
Limit_|_Force_Reached
ActualPosition
SuppDataOutput
CyclicComOk
ParamOut.Done
ParamOut.Busy
ParamOut.ReadValue
ParamOut.Error

3.1.2 JS_Axis_Forceteq_basic_T5

Inputs
Enables or disables power stage
Move to position on positive edge
Target position [mm]
Max. velocity [mm/s]
Max. acceleration [mm/s?]
Max. deceleration [mm/s?]
Max. change of acceleration [mm/s3]
Calls MC_Halt
Acknowledge error
Performs a Force Calibration on powerup
Start position of Force Calibration [inc]
End position of Force Calibration [inc]
Limits |_Force [x10mA]
Reference to TO_PositioningAxis
Telegram 5 reference
Telegram 5 access point
Parameter Number of Param. access Interface [dec]
0 for non string parameters
Character index of string parameter
Value to write of Param. access Interface [dec]
1 = Write, O = Read of Param. access Interface
Execute on positive edge of Param. access Interface
Supplementary Data Input

Outputs
State of the power stage
1 = Power stage stable or O = changing
Target position reached
Axis has error
ErrorWord of technology object
Acknowledge error done
MC_Halt is done
|_Force limit is reached
Actual position of the axis [mm]
Supplementary Data Output
1 = 0K, 0 = Axis disconnected from PLC
Param. access job done
Param. access job in process
Result of the read mode by Param. access [dec]
Error during Param. access

(=T =]

UFB1
"J5_Axis_Forceteq basic_T5"

EMN
“& — PowerEnable
= MoveToPosition
Position
Velocity

Acceleration

ol

a"

L8 8 oo
o o o o o m

Deceleration
Jerk
false — Halt
false = ResetError
i ForceCalibOnPo
fale — werOn
ForceCalibStart
0 Position
ForceCalibEndP
44 asition
0 — Limit_|_Force
FAuis_TO
telegram_5_
o PZD
Parameter_
0 — Access_Point

Paramin
SuppDatalnput

ENQ —
PowerStatus — -
PowerValid = -
MoveDone — ...
Error = .-
AxisErrorWord
ResetDone — -

HaltDone =i -
Limit_|_
Force_

Reached — ...
ActualPosition

CyclicComOk — -
SuppDataOutp
ut

ParamOut

Internally used Functions
-JS_MC_Power_T5
-JS_MC_ForceCalibration_T5
- MC_MOVEABSOLUTE

- MC_HALT
- MC_HOME
- MC_POWER
- MC_RESET

-SINA_PARA_S

15



PowerEnable
MoveToPosition
Position

Velocity

Acceleration
Deceleration

Jerk

Halt

ResetError
ForceCalibOnPowerOn
ForceCalibStartPosition
ForceCalibEndPosition
Limit_Force

AXIS_TO
Telegramm_5 PZD

Parameter_Access_Point

Paramin.Nr
Paramin.Index

Paramin.ValueWrite
Paramin.Write
Paramin.Start
SuppDatalnput

PowerStatus
PowerValid
MoveDone

Error

AxisErrorWord
ResetDone

HaltDone
Limit_Force_Reached
ActualPosition
SuppDataOutput
CyclicComOk
ParamOut.Done
ParamOut.Busy
ParamOut.ReadValue
ParamOut.Error

3.1.3 JS_Axis_Forceteq_pro_T5

Inputs
Enables or disabled power stage
Move to position on positive edge
Target position [mm]
Max. velocity [mm/s]
Max. acceleration [mm/s?]
Max. deceleration [mm/s?]
Max. change of acceleration [mm/s3]
Calls MC_Halt
Acknowledge error
Performs a Force Calibration on powerup
Start position of Force Calibration [inc]
End position of Force Calibration [inc]
Limits Force [mN]
Reference to TO_PositioningAxis
Telegram 5 reference
Telegram 5 access point
Parameter Number of Param. access Interface [dec]
0 for non string parameters
Character index of string parameter
Value to write of Param. access Interface [dec]
1 = Write, 0 = Read of Param. access Interface
Execute on positive edge of Param. access Interface
Supplementary Data Input

Outputs
State of the power stage
1 = Power stage stable or O = changing
Target position reached
Axis has error
ErrorWord of technology object
Acknowledge error done
MC_Halt is done
Force limit is reached
Actual position of the axis [mm]
Supplementary Data Output
1 = OK, 0 = Axis disconnected from PLC
Param. access job done
Param. access job in process
Result of the read mode by Param. access [dec]
Error during Param. access

a

al*

[ =R =] o
0 O O O

o o oo o m

3
m

osition
Limit_Force
Axis_TO
telegram_5_
PZD

Parameter_
Access_Point

Paramin
SuppDatalnput

WFB1
"I5_Axis_Forceteq_pro_T5"
EM EMNO
©& — PowerEnable PowerStatus —1 ...
MoveToPosition PowerValid = .-
Position MoveDaone —1 ...
Velocity Errar =1...
Acceleration AxisErrorWord
Deceleration ResetDone =i ...
Jerk HaltDone =i ...
Halt Limit_Force_
Reached —i...
ResetError =
ForceCalibOnPo ActualPosition
weron CyclicComOk =1
ForceCalibStart  SuppDataOutp
Position ut
ForceCalibEndP ParamOut

Internally used Functions

-JS_MC_Power_T5
-JS_MC_ForceCalibration_T5
- MC_MOVEABSOLUTE

- MC_HALT
- MC_HOME

- MC_POWER

- MC_RESET

-SINA_PARA_S
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3.2 JennyScience MCFunctionBlocks

3.2.1JS_MC_Power_T5

Inputs
Enable Enables or disabled power stage WFB5
Axis_TO Reference to TO_PositioningAxis 5_MC_Power_T5"
Telegramm_5_PZD Telegram 5 reference — B ERID

Parameter_Access_Point  Telegram 5 access point 2se — R ST
! Axis_TO Valid =—...
telegram_5_ ErroriD
Outputs 0— PZD — .

Parameter_ T

Status State of the power stage 0 — Access Pont

Valid 1 = Power stage stable or O = changing

ErrorlD ErrorWord of technology object

Error Axis has error

3.2.2 JS_MC_ForceCalibration_T5

Inputs
Execute Starts the Force Calibration drive on positive edge B2
StartPosition Start position of Force Calibration [inc] "J5_MC_ForceCalibration_T5"
EndPosition End position of Force Calibration [inc] —EN ENQ —
IterativeFcDisable Clears the old calibration data before new cal.-drive false — Execute Done — .-
Parameter_Access_Point  Telegram 5 access point U — startPosition Error —---

LANNN

Axis_TO Reference to Technology object B Ft”dpt‘_"dsggf_‘ Busy —--
ProcessStatusRegister Process Status Register XENAX (, TPSR“ Command) cranverclisa

falze — ble
Parameter_
0 — Ac Paint
Outputs N cess_Poin

T . Axis_TO
Done Force Calibration done ProcessStatush
Error Error occurred within function block .. — egister
Busy Force Calibration in process
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The example projects are available for TIA Portal V15
and can be upgraded to a newer version. There are
several demo projects from simple moving to
Forceteq basic, Forceteq pro and two axes as
described further on this page.

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 ForcelLimit
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 Forceteg® 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®.

This example application shows how to add a second
axis. Both axes will move between two alternating
positions with limited Force

(same as JSC_Forceteq_basic_ForcelLimit).

4 Example Project in TIA Portal

4.1 List of Demo Applications

4.1.1 JSC_SimpleTest_Telegram_5

Q POSITION

POSITION



4.2 Import Demo
Note:
The demo projects were created for the XENAX®
Xvi 75V8S. If you are using a different controller than
the Xvi75V8S, please refer to chapter “4.5 Change
Device Typ” after the import for the steps to follow.

4 Siemens

Go to the project view of TIA Pgrtal and Press retrieve [Project |Edit View Insert Online Options
in the project category. T3 New.. ‘
7% open... Crl+0 |
Migrate project...

Close Ctrl+w

Ctrl+5
Ctrl+5hift+5

Delete project... Ctrl+E

Archive

Multiuser »
' Card Reader/USB memory »
T Memaorycard file b
H H H Name - Anderungsdatum Grifie
Import an application example with telegram 5 and
save it on the Computer. Q 1_J5C_SimpleTest_Telegram_5.zap13 22 16:30 1
Q 2_ISC_Forceteq_basic_Forcelimit_Telegram_3.zap13 22 16:32 2
% 3_J5C_Forceteq_basic_ForceMonitoring_Telegram_5.zap13 22 16:33 2
Q 4_ISC_Forceteq_pro_Forcelimit_Telegram_3.zap13 22 16:34 2
% 5_J5C_Forceteq_pro_ForceMonitoring_Telegram_3.zap13 22 16:39 2'
Q 6_J5C_2_Axes_Telegram_5.zap13 22 16:41 2
Check the GSD-File from the Demo-Application : : ——
i 5% Network - £ Connections [ HMl connection : =5
matches to the Busmodul-Firmware.
You can see the GSD-Version by clicking on the |
PLC 1 XENAX-Xvi75V. «
XENAX® in the Network view and the register ~ <®™™ o -
“Properties”, “General”, “Catalog information”. |
At the end of the filename you can see the version o S
(here “000330.xml” = 3.30) of the GSD-File. The [Eropertics[ainio o8 biagnostics |
Version of the Busmodul-Firmware can be checked or | e [ [lsmenconns [ e |
tal information Catalng'
updated by the JSC Ethernet Installer. L Sucmsmin
General i [XENAX KiT5VES ]

Ethernet addresses

Description: | XENAX Servo Controller with PROFINETHO interface (RT, IRTand non-cyclic
~ Advanced options. communications, clock cycle synchronization)
Interface options
Isochronous mode

~+ Res! time settings

10 cyele Article no.: [110.19.00 |
Synchronization
) Port1[xX1 P1] Firmuware version: [v3.3.0 ]
» Port2 [x1F2] Hardware product version: [V1.0 ]

GSDfile: [gsdmlv2.254enny_sciencexenax xi75v8s-2022062§-000330.ml |

Change revision
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The demo projects were created for the S7-1511-1 PN

CPU. If a different PLC is used, the PLC device must be

changed in the project tree.

Remember to adjust the IP address of the PLC. Finally,
the project can be compiled and downloaded.

Go online and make sure the PLC is running.

If you get an error massage “Device not reachable”
you may have the wrong Device (XENAX® Typ) or not
the same name of the device like in the Project. Please
follow the steps in chapter “4.5 Change Device Typ” or
if the Typ is correct, match the name by right click to
the XENAX® under “Device view”, “Assign device
name”, “Update list” and finally “Assign name”.

4.3 Run Demo

Proie

Devices

R

i |

B Add new device
& network:
PLC_1[CPU1511-1 PN]

Devic

- Ungrouped devices

-

5§ Security settings

[g§ Common data
== s

-

j 3 Hl save project a

Project tree

Devices

¥ | ] 4_J5C_Forceteq_pro_ForceLimit_Telegram_S

Change device

Open

Open in new editor

Open blockiPLC data type... F7

Ef Add new device
iy Devices & networks

¥ 7 2_J5C_Forceteq_basic_Forcelimit_Telegra...

» rg PLC_1[CPU 1511-1 PN]

Help

’=L'I| I Erlﬁ Goonlinelﬁ Goof‘llme&ﬂ[ﬂ&(J #

4.4 Device name mismatch

» [= Online card data
» [l Local modules
» [ Distributed 1i0
» Id Ungrouped devices
_D_E-:. Security settings

o
o

|

[ Topology view [, Network view W Device view
— . !
=]

Configured PROFINET device:

=

Chan .
Wiite [0-Device nan
Start device toal,

¥ o

55 copy

[ Paste

X Delete

s,

& Go to topelogy view
iy Go to network view

PRCANET uvice ame:wno-

Online access
B XS

Device filter

9 0y the i o the same

e e g

PorCimrica e acocte 1 ey

compile
Download to device
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The demo projects were created for the XENAX®
Xvi 75V8S. If you are using a different controller than
the Xvi75V8S, please follow the steps below.

Delete the existing Device under “Devices &
networks”, “Network view” by right click to the
XENAX® and “Delete”.

After, you can choose the used XENAX® model from
the Hardware catalog “Other field devices”,
“PROFINET 10”, “Drives”, “Jenny Science AG”,
“XENAX".

It is possible to select between a XENAX® with MRP
(Media Redundancy Protocol -> Ring topology)
support or without MRP support. If MRP is not

required, the XENAX® should be projected without

MRP support.

After adding the XENAX® to the Network view connect
the XENAX® to the PLC in the “Network view” and the
“Topology view”.

Add the “DO with standard telegr. 5” and the needed
Submodules to the device under “Device view”.
SimpleTest uses no Submodul

Forceteq® basic and 2 Axis uses Suppl. data 1 and
Forceteq pro uses SuppData 4.

Change the Inputs “Telegramm_5_PZD” and
Parameter_Access_Point” for the JS_Axis. For that,
open the “FB_MainDemo” under “Program blocks”

and modify the name at the Call of the JS_Axis
function block.

The addresses consist of the device name, the
telegram and the corresponding data. These can be
found in the "Device configuration" in the "Device
view".

4.5 Change Device Typ

|5 Tapoloay view _|[& Newwarkview B Device view || options
& tesaert | L Commations [t covnecien 1] B % |1 @2 Natwork overview .
Pt MEMAX.
TSI TS
nol
R T
i
B EA0TSVRS et NP zuppar
TR
Erluthibar » [ Encader:
[ Topology view E Topology view | [ Network view

¢ temmark LF Connections |11 e

B HEHEa:
(4 XENAXRATSV PLct —
LT TEHAR ATV CPUAS14-1 PH KENAX #i75WES
nol nc
PHAE 1

| Topology view  |dy Network view  |If Device view || Options

dr [Ermonsves pewxnide] * 23 | | Device oveniew |

& Wi sicsuie

& ~ MENAOITVES
E

= Ll
&

rary data 1 Jenny Seience, FIOTIT1
[l 5upple mermary data 2 Jenmy Science. FID-26

1 Servo (0891
B FoVwinDemo IFB19]

5 _vis_Forceteq_bazic_T5 [F81]
o,

7]

“WENAX-XA75VB5-DO_with_standard_selegr_5_1*

1500, _1-Parameter_Acces:_Foint
_1-5undard_telegram_S_Pz09_5"
ndrd_talegr_5_1-Supplementan_data_1_jenny_.."

o 1
@ FeruinDemo_Ds [082]
» 5 System blocks
» [ Technology objects
» (@) Exemal source e
» (@ ACtg:

1 XENAX 17 5VES nterisce”
“XENAXHTSVES Snterface~Por_1”
51 "XENAXX/i75VES dnteriace-Por 2*

A0 #atac

serence oroiects

|E Topology view ||5Eh Network view

Device overview

ff -. |Module
—P> » KEMAXHVITSVE

—J» ¥ DO with standard telegr. 5_1
Parameter Access Point

standard telegram 5, PZD-919
Supplementarydata 1 JennyScience, PZD-7/11

||— Device view I

“Telegramm_5_PZD” :=
Parameter_Access_Point :=
SuppDatalnput :=
SuppDataOutput :=

“Device name~Telegram~Standard_Telegramm_5_ PZD-9_9”
“Device name~Telegram~Parameter_Access_Point”

“PLC tag Name for input data” (see next step)

“PLC tag Name for output data” (see next step)
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E N N S C I E N C E moving precisely, within tight space

Take care the Input- and Output-Adress of the External source fles Nome
i ’ ~ L& PLCtags @[> _Positioning#us_1_Supp_input__| “SuppDatainput_1®
SuppData in the PLC tag table fits to the Hardware % Show slltags @) Positioing iz 1 Susp_OupUE | "SUppDataOLtput 1°

I Add new tag table <Add news

configuration.

~ ] 2_J5C_Forceteq_basic_ForceLimit_Telegra ..
& Add new device

0

o Devices & networks ~ DO with standard telegr. 5_1 o 1 DO with standard t...

~ [m PLC_1 [CPU 151141 PN] Parameter Access Point o 1 Parameter Access P_
e : Standard telegram 5, FZD-919 0 12 standard telegram ..

%] Online & diagnestics Supplementary data 1 Jenny Science. P.. 0 13 Supplementary dat...

~ ;g Program blocks

Reset the MC-Servo for Organization block as Input dr [Ernroves perwwnA) * 5
and Output addresses under “Device view”,

nou

“Properties”, “General” in menu “I/O addresses”.

Set the standard telegr. 5 in the “Technology =Ess

» Hardware interfsce

nou
Encoder

object”, “PositioningAxis” under “Configuration” in
menu “Hardware interface” and “Drive”. s e

~(@ALCT IcPU 1511 Pl

,
- 15 MORNETIO Systerm (100)
= mENARTSVES
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In order to operate the XENAX® Xvi including the bus
module PROFINET with a SIMATIC PLC it is
preconditioned that TIA Portal V15 or later is installed
correctly and the PG/PC interface is configured for the
communication with the SIMATIC. Also, the XENAX®
has to be set up with WebMotion®.

Open the TIA Portal, create a new project.

Open the Device & networks configuration, select tap
“Network view” and add your PLC and choose the
used XENAX® model from the Hardware catalog
“Other field devices”, “PROFINET 10”, “Drives”, “Jenny
Science AG”, “XENAX".

If the XENAX® Xvi is not present in the Hardware
catalog you need to install the GSD file.

To install the GSD files, go to

Options -> Manage general station description files
(GSD).

The GSD-file can be downloaded from Jenny Science
under XENAX® Servocontroller 2 Firmware Bus
Module. Take care that the GSD-File matches to the
Busmodul-Firmware. At the end of the filename you
can see the version (here “000330.xml” = 3.30) of the
GSD-File. The Version of the Busmodul-Firmware can
be checked or updated by the JSC Ethernet Installer.
Note: You have to install a separate GSD file for the
XENAX® Xvi75V8, Xvi75V8S and Xvi48V8.

It is possible to select between a XENAX® with MRP
(Media Redundancy Protocol -> Ring topology)
support or without MRP support. If MRP is not

required, the XENAX® should be projected without

MRP support.

After adding the XENAX® to the Network view,
connect the XENAX® to the PLC in this view.

5 New Project in TIA Portal

5.1 Create Project

& Siemens - C:\Workspace_Siemensitestpro

Project |Edit VWiew Insert Online Options
=
e ]
& Topology view @mmmw B Device vie: w__|| option:

e SH 9

B 10 system: PLE1.FROFINET 10-System (100) |~

Xenaxxrsy... B
HENAK 417585
Aol

pLeY
cPuTsIl P

| Metwork overview

Deice
= S71500ET00M sation 1 5. | [Sesrcn

]
-

| Topology view ||, Network view ||]~f Device view |

¥ Nework| 1} Connections [HI connection [ & BEEQs =
PLC_1 XENaxxvizsv | [ z
CPU1511-1 PN XENAX Xii75VE: H
PLC_1
<[ m 100% i
|§, Properties \I:illnfn ©)| % Diagnostics |
General | 10 tags || Systemconstants | Texts
e General Ml A
Catalog information THsy
~ PROFINETinterface [X1]
General Shert [XENAX xvi75V8S ]
BT Description: | XENAX Servo Controller with PROFINETIO inte isce (RT, IRTand non-cyclic
~ Advanced options communications, clock cycle synchronization)
Interface options
Isochronous mode
~ Real time settings
10 cycle Article no: [110.19.00 |
Synchranization )
» Port1 X1 P11 Firmware version: [v33.0 |
» Port2 [X1P2] Hardware productversion: V1.0 |
GSDfile: |gsdmlv2.25jenny_scienceenax xvi75v852022062{-000330aml | |
Change revision
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”ou

Under “Libraries”, “Global libraries” select

“Open global library”.

Open the JennyScience_MC_lib you have
downloaded.

Select all subfolders under Types and update the
project with a right-click. This will copy the whole
library into the project.

Sina_Para and Sina_Para_S function block are used for
acyclic data communications. Sina_Para_S provides a
single parameter access while Sina_Para alters
multiple Parameters at once. Sina_Para_S V511 is
provided in the JennyScience_MC_Lib. If you need a
different version, it can be downloaded from Siemens.
Choose the latest Drivelib for your Tia Portal version.

Copy the needed JS_Axis-Functionblock from the
“Project library” to your project. All components
required for this axis block (such as JS_MC-FB or

data types) are automatically copied from the
project library into the project.

Note:
Do not copy JS_MC function blocks if you have
already copied an axis block.

5.2 Open JennyScience_MC_Lib

—m X

Totally Integrated Automation

o

o

e

>

r
E]

Libraries oy
~ | Global libraries -5
FHe v = =R
e ST 2
» LU unve_uio_: a
» L] Drive_Lib_S7_300_200 o
» LU Long Functions &
¥ LLI Monitoring-and-control-objects
» || Doci ion templates
=
&
g
3
@
Name - Anderungsdatum
AdditionalFiles 21.07.202011:12
%] 21.07.2020 11:13
Logs 23.07.2020 1&:26
System 24.07.2020 15:07
TMP 21.07.2020 11:12
UserFiles 21.07.2020 11:12

Bef. 21072000111
I I lennyScience MC_Lib.al15 23.07.2020 16:26

v

Global libraries
GFRhHuD

» L[] Buttons-and-Switches

» [L] brive_Lib_57_1200_1500

» L] Drive_Lib_57_300_400

» L1 Long Functions

» L] Menitoring-and-control-objects

@

» L1 Documentation templates
= [L] Jenny5cience_MC_Lib
~ [5] Types

¥ iz Common

» i Telegram_5

» [ Maste 8
» [if com Library management Library.
» [ Langu| ¥ cut Ctrl+x

Copy ctrlsC

= Frint CtrlsP

& Print preview.
[=h Exportlibrary texts

> |Info (Glob|

5.3 Sina_Para_S

Dowroad of existing DriveLib braries

onad Y15 (imp

Devices Options
B # Library view 18] =
v ‘ Project library I
¥ ] selveCreate B ENEI -] 2 &
I Add new device . ~ 01 Froject library
gy Devices & networks ~ [3) Types

~ [ PLC_1 [CPU 1511-1 PN] K Add new type

Device configuration
| ] » iz Common

ﬂ Online & diagnostics
+ |-l Program blocks
ﬁ Add new block

& Main [0B1
= J5_Axis_Forceteq_basic_T5 [FB1]

» [iz] Common
~ [iz] Telegram_5
& J5_MC_ForceCalibration_T5 [FB2]
& I5_MC_Power_T5 [FB5]
» [ Technology objects

~ [l Telegram 5
/ » :ﬁ’JS_Am_Force\eq_bamc_TS

¥ o J5_fuis_Forceteq_pro_T5
» & J5_Axis_Simple_T5
» & J5_MC_ForceCalibration_T5
» &F J5_MC_Power_T5
v [&] Telegram_9
» E'[] Master copies

[ spm?!'TEI SWSELGTI_
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In the “device configuration” change to the tap
“Device view” select the XENAX® and add “DO with
standard telegr. 5” form the Module folder in the
“Hardware catalog”.

If additional data to the standard Telegram 5 is
needed, these can be added via Supplementary
Data. More information about this can be found in
the chapter “2.2 Supplementary Data”.

Choose the needed Supplementary data from the
Submodules folder and note the start address of

"l address" (here 18) and "Q address" (here 18) for
the definition of the new tags.

Define the new “PLC tags” for the Supplementary Data
and enter the “l address” and “Q address” from the
HW configuration in the step before.

If another Supplementary data is to be used, the HW
configuration and the tags must be adapted
accordingly.

To use the motion control functionality isochronous
operation for PROFINET is needed.

In the “Device configuration”, “Device view” of the
XENAX® “Properties” under “PROFINET interface [X1]”
“Advanced options” the “Isochronous mode” must be

enabled for all possible data.

5.4 Add Telegram 5

i Device e options

U [ Topology view b Network view
oY
& Neduie facksiot
& J - BT °o o
B

F L > ineriace ° oxt

5.5 Add Supplementary Data

= DO with standard telegr. 5_} 1 A —— -
Parameter sccez: ot '
Sandeegams. iz 0 1T 0.17 peas
'
¢ % 100 v sermscience wlegr 911
. 00 it srandard selegr §
I 50 vt standara wiegr 5

todorws Quoonns|v(Cotlon
Sesrch»
A Fiter
» (@ Head module
~al

Profle: [ <Al

B 00 with Jennyscience wegr 310

» 1 Submode

Device overview |
2 .. Module [Reck [Slot  [laddress |Qaddress v | Catalog
| v XENAXGKiTSVE o [Search> | i) [it]|
b i 0 [0 @rer  Fofles [ [
~ DO with standard telegr.5_1 0 1
» [ Head module
Farameter Access Foint O 1
» [ Module
Standard telegram 5,PZ.. O 12 0.17  0.17 s ubmedul
Supplementary data 1 Je.. 13 1839 18.31 -
.Sueglumenm!data 1 hnnziclencc. PZD-7.“||I
—— [l supplementary data 2 Jenny Science, PZD-2/6.
[ supplementary dsta 3 Jenny Science, PZD-114
[l supplementary data 4 Jenny Science, PZD-11/13
M supplementary data 5 Jenny Science, PZD-316.
» [3 Technology objects ~ Hame Data type Address
» L@} External source files 1 @ » Fositionings_Supp_input  “SuppDatainpyt. [%18.0
[~ & Fictags 2 @ » PositioningAuis_Supp_Output  “SuppDataOutp.|%Q18.0
%5 Showall tags 3 <Add new>
I Add newtag table
Y oefauitmgabless] |

5.6 XENAX Configuration

[ Topology view | Network view__[IIY Device view |

it | renmsonizsvs benwonizae) || 2 [do] 5[] =2

Device overview

| Module

[Rock |Siot |laddress | Q sddress

|v XENAX-XvIT5VE Io o
tertace 3 ox1

~ DO with standard telegr. 5_1 0 1
Parsmeter Access Point 0 1

standard telegram 5, FZ... © 12 0.7 0.7
Supplementary data 1Je.. 0 13 1839 1831
- ] | B
XENAX-Xvi75V8 [XENAX Xvi75V8] 'l Properties | *iInfo )| %) Diagnostics W E v
[General ] 10 tags | System constants [ Texts
~ General Ml 4
Catalog information > mede
~ PROFINETinterface [x1]
General | isochronous mode |
Etheret addresses Send clock: |1.000 me| A
~ Advanced options
I Application cycle: [1.000 ms | A
Tiffo values: | Automatic minimum, I~

~ Real tme setungs Time Ti (read in process

10 cycle

values: [0375  ms|3]

Synchronization Intervals: [0.125

b Port 1 [X1P1]

Time To {output process
¥ Port 2 [X1P2]

valuesk (0375  ms|3]

Intervals: [0.125

Detail overview

HName.

DO with standard telegr. 5_1/Parameter Access Point

DO with standard telegr. 5_1/Standard telegram 5, PZD-9/9
DO with standard telegr. 5_/Supplementary data 1 Jenny Science, PZ. 1/3
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5.7 Technology Object

Project tree

To use the motion control functionality of the S7-1500

CPU we need to add a “Technology object” for each
XENAX® Xvi. B Add new device

hy Devices & networks
" . ” ) ~ @ PLC_1[CPU 15111 PN]
Select “Add new object” from the Project tree. Y Device configuration
@ ‘Online & diagnostics
» [ Program blocks
= [ Technology objects
» L} External source files
» L@ PLCtags

Select the TO_PositioningAxis,
choose a name for this axis,
-> Confirm with OK

~ [] Motion Control
B 10 specdnis
B TO_PositioningAis
4 TO_SynchronousAxis
4 TO_ExternalEncader
4 TO_OutputCam
& TO_CamTrack
4 TO_Measuringlnput
4 T0_Camn
& TO_Kinematics

5.7.1 Basic Settings

The axis configuration wizard will be opened. | gz §l

Basic parameters, keep the default settings for linear :?”m:::: §
axis. For ROTAX® axis change the Axis type to | ®
“Rotary”.
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5.7.2 Hardware Interface

Drive :
Select the previously added telegram. e

Data e ith encoder
» Extended parameters

Encoder
Set the encoder type to absolute.

Data exchange with encoder
» Extended parameters

Data exchange with the drive
Select “DP_TEL5_STANDARD” at “Drive telegram”

(Optional) Feed Forward Drive Settings

Reference speed and Maximum speed are only
relevant if velocity feed forward is activated.

Set for example 4500 1/min for 1um encoder systems
or

900 1/min for 100nm encoder systems.

(For Velocity Feed Forward activation

see Chapter “5.15 Velocity Feed Forward Activation
(optional)”)

Data exchange with encoder
Select “DP_TEL5_STANDARD” as “Encoder telegram”

Settings for Linear axis
Measuring system: Linear
Distance between increments:
for 1um set 0.001 mm

for 100nm set 0.0001 mm

Settings for ROTAX® axis
Measuring system: Rotary
Increments per revolution: 120000

Fine resolution:
We do not use fine resolution, so set both to 0 bits.

9|
9|
|
|
|

3030030

Drive

Encoder

[~ [ PLC_1 [CPU 15111 PN]
» (il Local modules
 [i4 PROFINETIOSystem (100)
» .

encoer [7]
xenaxvi75v8.00 with standal...|
[Absolute_________[~]

with encoder
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Mechanics
Keep “Load gear” settingsto 1

For Linear axis, set the “Leadscrew pitch” to

60.0 mm/rot

Note: This value is not needed for a direct linear axis
but the configuration wizard needs the value to
calculate dynamic limits.

Dynamic default values
These parameters are dependent on your application
needs.

Emergency stop
These parameters are dependent on your application
needs.

Position limits

Leave the hardware and software limit switches
disabled. The Limits are handled by the XENAX® servo
controller and can be configured in WebMotion.

5.7.3 Extended parameters

= Hardware interface.
Drive.

Encoder
Data exchange with the drive |
Dets exchenge with encoder |

Basic parameters
- Hordware interisce
Drive
Encader
Data exchange with the drive
Dats enchange with encoder
= Exended parameters
Mechanics

Emergency stop.
¥ Limits.
¥ Homing
¥ Pasition menitering
controlleop

L I T T T

Basic parameters
~ Harduware interface

Drive

Encoder

Data exchange with the drive

Dats exchange with encoder
~ Extended parameters

Mechanics

» Horming
b Pesition monitering
Control loop

AIAIFIIIIIIIOO

Basic porameters

= Hardware interiace
Drive
Encoder
Data exchange with the drive
Dot exchange with enceder

v Ewended parameter:
Mechanics
Gymarmic default values

|
H

moving precisely, within tight space

10000.0 ‘mmis?
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E N N S C I E N C E moving precisely, within tight space

Dynamic limits ~ _&pereer

Drive

For linear axis 1um encoder system: A e
Parameter Value .
Maximum velocity 4'500mm/s e
Maximum acceleration ‘ 200‘000mm/s? T iton i
Maximum deceleration ‘ 200°000mm/s? Torge o
Fioed siop detection
Jerk \ 10'000'000mm/s? e
Cantral loop
For linear axis 100nm encoder system:

Parameter Value
Maximum velocity \ 900mm/s
Maximum acceleration ‘ 200°000mm/s?
Maximum deceleration \ 200°000mm/s?
Jerk \ 10'000°000mm/s?

N Basic parameters
Homing  + terswore ierce
~ Extended parameters

Since we use a XENAX® internal homing procedure we Hechanic
. 3 . . Dynamic default values
do not need to configure active or passive homing. Emergencysiop
~ Limits
Fosition limits
Dynamic limits
Torque limits

d stop detection

High level

ive homing
Fassive homing
~ Position monitoring

Positioning monitoring

Following error
standstill signal
control loop.

B300333303IIIVOIIT

> Positioning monitoring

Position monitoring
These parameters are dependent on your application e o

Emergencystop

needs. « Lmis

Position limits

Dynarmic limits
Torque limits
Fired stop detection
~ Homing

Following error
Standstillsignal
Control loop

G03333IIIIAIAIIID

. I CIELS
Following error ~_zserees
There is a XENAX® internal following error monitoring. e :
. . . . Dat exchange with the drive
On that account the following error monitoring in the s
PLC has to be disabled. e e
ETETEAT
=
Torque limits.
Fixed stop detection
i
Active homing
Paszive homing
' Position monitoring

ﬁ' ing monitoring
Standstil signal

Cantrol loop.
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Standstill signal
These parameters are dependent on your application
needs.

Control loop
Set the Velocity gain kv to 1.0 §
Enable the “Dynamic Servo Control (DSC enabled)”.

For a correct operation of the MC-Servo, additional
configuration steps are required.

In the project tree

right click on “MC-Servo” and “Properties”

In the MC-Servo property window change to
“Cycle time”.

Set the option “Synchronous to the bus”
Set the “Factor” to 1

Basic parameters
¥ Hardware interiace
* extended parameters
Mechanic:
Dynamic default values
Emergencystop
- Limits
Pozition limit:
Dynarmic limits
Torgue limitz
Fired 310p detection
+ Homing
hctive homing
Paztive homing
= Position monitoring
Positioning monitoring

Controlloop

asic psrameter:
 Hardware interiace
Drive
Encader
Data exchange with the drive
Data eachange with encader
= txended parameter:
Mechanics
Dynamic defeult values
Emergencystop
- Limitz
Fositon linits
Oymamic limits
Torque limitz
Fired t0p detection
= Homing
Active homing

Pesitioning manitoring
Following arror
Sta sl signal

5.8 MC-Servo

= g Program blocks
W Add new block
4% Main [0B1]

90000000000000000000000

> Swndst signal

‘standstill window:
50 mmis.

] — Current velecity

Minimurm dwel time in standstil window:
001 s

SO000I000I000000000
-
>

g
k

'

Contraller speed

Frecontel
setpaint =5

Setpaint

Balancing fiter

Speed control locp.
substinute time:

Precontral:

{1000 =

Dynamic Serve Control (DSC)

- ; T

) Pasition eontrol in the PLC

A P Herdnare intertace
» Etended parameters

» ) Comman v
b &) Telegram_s e
» [ Technology objects - .
» i Extemal scuree flex X Delete Del
» [3 MCags Rename [
¥ [ PLC data ypes Campile b
» (1 Watch ond force mbles Download to device »
» [ig) Online backups # Goonline. Carlax
» [ Tace: & Gocfiine culsM
» [ OFC uA communication B Quick compare ,
» [ Device proxydata ——
] Frograminia i Seorchin project ek
[ PLC supervisions B alam: | b Generate saurce om blocks »
B ALCalarm tert o % Crosseferences i
2 ;ﬂl“"mw"ﬁ ssreference information Shiftef11
R S—
- ] call struerure
23] Aczignmant lizt
Reference projects
im Switch larqusge
& Pin_ culer
& pintpreview
G Propertes AHuaEnter

Cycle time (ms) | ]
x|

Oetrbuted WO | FROAIET 5 System (100) -
Sendelockgm 1 ]

[Focror_ 5 |
e time Gmi) |1 ]
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D) v | N

Set the “Organization block” for Input- und Output
adresses for the Standard telegram and the optional
Supplementary data in the “Properties” of the
XENAX® “Device view” and “I/O adresses”.

Take care that the “Isochronous mode” is enabled.

Set the send clock for the IO communication in the
“Device view” by choosing the PLC and go to the
register “Properties” and “General”. The standard
value for the Send clock in the menu

“Real time settings” is 1ms.

In the same menu item for the XENAX®, the "Update
time" can be set to "Calculate update time
automatically".

Finally, you can connect the XENAX® to the PLCin
the “Topology view” and compile and load the
Hardware and Software.

5.9 1/0 addresses

Devices,

W Add nawe device
b Device: & networks
- AN (= TRETRET. )

"""" "\, Orhne & dingnesncs
» i Program blochs
W A newblock
& vin[o81]
& MCinterpolator [0892]
pr——
oF 15_jds_Forcateq bask TS [F...
+ [l Comman
» [l Telegram_5
» [ Technology obiects
» (53 Esternal source fles
» LaPctag:
» [ PLcdaim tpes
¥ [ Watch and force tables
» [ig Online backups
» [ Tacer
» 15 OFCUA communicstion
+ [, Device prowy daa
3§ Frogram infs
[ PLC supervisions & slams
5 PLCalbrm et
+ (18 Local meduie:
» [ Distibuted 10

& Topoiogy view | Network view [ Device vew ]
& Demceremewrere) H* | Device ovensiew
. - 2] .. Twosue rock 3ot [1addn
2] = - nsTsve o
] . b Interface o axt
F = DO wksindardsege. 5.1 D
! PrmravaeAccess ot NI
TR 12 o
m ] =)
<] m] 3 —y—— @ < » | ]

RS fropartes TRt Disgrctics
[Geneai ] 0 was | Systemconstants | Temts |

+ Genenal
e VO addresses
L Input addresses
staraddress: [ 12
End address: | 39
(64 1 achronows made
Organizstion block: [T e ”
Process image: | 08 ser =
Output addresses
saraddress: [ 12
Endaddress: f3n
e achronos mage
v organiantion block: [ 5ervc
> Process image: | PP 0 servo. =

5.10 Set Cycletime

[& Topology view [y Network view | !1 Device view |

df [Pc 1 icPu 15111 PN )

]

8T ezna:

< E[=E

50% B B e

~ |& Properties |%i}info 0| Diagnostics |

[[General | 10 tags [ System constants

[ Texts

~ General ]
Project information i
Catalog information
Identification & Mainten...
Checksums

~ PROFINETinterface [x1]
General
Ethemet addresses
Time synchronization
Operating made.

~ Advanced options
Interface options

Medi: dundanc
» Real trings.

> Real time settings

> 0

melv)||  Domainceings |

|send clock: [1.000

Sync domain: | Sync-Damain_1 | [~ Domainsettings |
role: [ L [~

Riclass: |RTRT |

el Properties ||%s Info_) ['#] Diagnestics

|
| General [ 10tags | System constants

| Texts |

v General
Catalog information
~ PROFINETinterface [X1]
General
Ethemet addresses

~ Advanced options

Interface options

e ad@as

CPUT511-1 P
PLC

XENAX-Xvi75V8
XENAXXVITSVE

> Real time settings

> > I0gyde

Update time.

(@) Calculate update time automaticall;

(O set update time manually

Update time: |2.000

¥/ Device/ port Slot | Parnerstation  Partner device
v 571500[ET200WP station_1
v R 1
= PROFINETinterface 1 1X1
Port_1 1xiP1
Port_2 1X1P2 GSDdevice 1 XENAXHi75VE
¥ GSDdevice_1
~ XENAXXVITSVE )
~ Interface oxi
Fort 1 0X1P1 571500/ET200.. PLC1
Port2 oxir2
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5.12 Device name mismatch

" . " » [= Online card data
If you get an error massage “Device not reachable v [ Local modules o
you may have not the same name of the device like in » [ Distributed Il0 Q
the Project. Please match the name by right click to ’ %“ Ungrouped devces
" . . o i . __ ¥ =@ Securitysettings
the XENAX® under “Device view”, “Assign device -
name”, “Update list” and finally “Assign name”.  * BRI
5.13 Run project
: Forcacaiberap | SuppDalsOutp _ rsiioninns_
Finally, you have entered the address for the Inputs e R
“Telegramm_9__ PZD”, “Parameter_Access_Point” o

*Positioningés_
T mis_T0

and “SuppDatalnput” as well as for the
“SuppDataOutput”, you can “Go online” and control
the axis over the inputs of this JS_Axis-FB.

‘; Topology view @ Network view ‘mf Device view

The addresses consist of the device name, the ii, e
telegram and the corresponding data. These can be F_pemmer > - 20 it standard elegr. 5.1
found in the "Device configuration" in the "Device wieo S P Standard telegram s, 09
view". '”““;‘:‘;‘Di?;‘“wi: — Supplementary data 1 Jenny Science, PZD-711

“Telegramm_5_PZD"” := “Device name~Telegram~Standard_Telegramm_5 PZD-9_9”
Parameter_Access_Point := “Device name~Telegram~Parameter_Access_Point”
SuppDatalnput := “PLC tag Name for input data” (see chapter “5.5 Add Supplementary Data”)
SuppDataOutput := “PLC tag Name for output data” (see chapter “5.5 Add Supplementary Data”)

5.14 Axis Control Panel

It is possible to drive with the Axis Control Panel once
the axis is referenced beforehand. The Axis Control
Panel is a manual driving interface which is integrated
into Tia Portal. The axis can be referenced with
WebMotion. Press reference and then power quit.

Axis control panel

The Axis control panel can now be used with the

s Operating mode

. ) | B2 peactivate [@Ensble | @00 | [Fositioning abzolute =1
referenced axis.
Control
Target positians | +4.0 mm | jon: [200000 _ mmic?| | B
Velocity: [50.0 mmis | D jon: 200000 mmis? |
Jerk:
Axs status Current values
[3 orive ready [ ensbled
0 eror [ Homes Nere Positon: 43926 mm|

elociy

Active errors: [0
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5.15 Velocity Feed Forward Activation (optional)

To activate velocity feed forward for enhanced
trajectory interpolation in XENAX®, set the value of
PROFIdrive parameter 2000 according to the
reference speed set in Chapter “5.7.2 Hardware
Interface” in inc/s. By default, this parameter is set to
0 and velocity feed forward is not active.

Axis Resolution Reference Speed Reference Velocity
(Technology object parameter) (PROFIdrive Parameter 2000)
lum 4’500 1/min 4’500°000 inc/s
100nm 900 1/min 9‘000°000 inc/s

Note: the parameter 2000 will be reset to 0 at every
PLC power cycle.

It is recommended to automatically set the parameter
in a PLC task.

5.16 Full Application Implementation

The TIA Portal projects from this document are not an
out-of-the-box solution. This document provides an
idea of how the XENAX® servo controller can be used
together with a SIMATIC PLC S7-1500.

Some additional important steps are required for a
real application (list may not be complete):

e Implement application specified exception handling

e Evaluate errors from the SIMATIC PLC

e Evaluate errors form the XENAX®

e Implement an application specified initialisation of
the XENAX® function blocks and your main
application.

e  Evaluate the correct function of the function blocks
for your application

6 Replacing XENAX® Xvi 75V8 by Xvi 75V8S
To replace a XENAX® Xvi 75V8 with an

Xvi 75V8S in an existing project, you can follow the
steps in chapter “4.5 Change Device Typ”.
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