Instruction Manual
XENAX® PROFINET® and SIMATIC®

XENAX® Ethernet servo controller with
PROFINET® Busmodul

Functional Safety, TUV certified
Force processes with ,,Force Limitation®,
,Force Monitoring” and ,,Force Control“

This manual describes the connection of a
XENAX® Xvi75V8/S and XENAX® Xvi48V8 Servo
controller to a Siemens SIMATIC PLC TIA Portal V15.

This document contains an example of the
configuration, program integration and test run.

moving precisely, within tight space

Version 3.0.5

Edition 24. November 2022

40

General

+



1 Development Environment

1.1 Siemens
1.1.1 TIA Portal V15

1.1.2 SIMATIC PLC
1.1.3 PROFIdrive

1.2 Jenny Science
1.2.1 XENAX® servo controller
1.2.2 LINAX® Linear motors
1.2.3 ELAX® Linear motor slides
1.2.4 ROTAX® Rotary motor axes
1.2.5 WebMotion

1.3 Status LED’s of PROFINET bus module

1.4 Additional Material

2 PROFIdrive

2.1 Telegram 9, PROFIdrive standard
2.1.1 STW1 (Control Word 1)

2.1.2 ZSW1 (Status Word 1)

2.1.3 SATZANW (Traversing Block Selection)
2.1.4 AKTSATZ (Actual Traversing Block)

2.1.5 STW2 (Control Word 2)
2.1.6 ZSW2 (Status Word 2)
2.1.7 MDI_MOD (MDI Mode)
2.1.8 Set Point/Actual Values
2.1.9 Standardisation
2.2 Telegram 9, Supplementary Data
2.2.1 Supplementary data 1
2.2.2 Supplementary data 2
2.2.3 Supplementary data 3
2.2.4 Supplementary data 4
2.2.5 Supplementary data 5
2.2.1 Supplementary data 6
2.2.2 Signal Description
2.3 Telegram 910 & 911
2.3.1 Telegram 910, |_Force
2.3.2 Telegram 911, |_Force and I/O

2.4 General State Machine

2.5 State machine MDI submode
2.5.1 Description jog mode

2.6 Parameter

3 JennyScience MotionControl Library

3.1 JennyScience AxisFunctionBlocks
3.1.1JS_Axis_Simple_T9

Contents

© VW VW O OV OV 0w oo~N N O 0O oo o MUl M N MDD

[EnN
o

L e o e o =
A D w NN NN NN NN

=
Ul

=
o U

=
~

[EY
00

= =
o 00



3.1.2 JS_Axis_Forceteq_basic_T9
3.1.3JS_Axis_Forceteq_pro_T9

3.2 JennyScience MCFunctionBlocks
3.2.1JS_MC_Power_T9
3.2.2JS_MC_Reference_T9
3.2.3JS_MC_MoveAbsolute_T9
3.2.4)JS_MC_ForceCalibration_T9
3.2.5JS_MC_Halt_T9

4 Example Project in TIA Portal

4.1 List of Demo Applications
4.1.1 JSC_SimpleTest_Telegram_9

4.1.2 JSC_Forceteq_basic_ForcelLimit_Telegram_9

4.1.3 JSC_Forceteq_basic_ForceMonitoring_Telegram_9

4.1.4 JSC_Forceteq_pro_Forcelimit_Telegram_9

4.1.5 JSC_Forceteq_pro_ForceMonitoring_Telegram_9

4.1.6 JSC_2_Axes_Telegram_9
4.2 Import Demo
4.3 Run Demo
4.4 Device name mismatch

4.5 Change Device Typ

5 New Project in TIA Portal
5.1 Create Project
5.2 Open JennyScience_ MC_Lib
5.3 Sina_Para_$S
5.4 Add Telegram 9
5.5 Add Supplementary Data
5.6 Topology connection and compile
5.7 Device name mismatch
5.8 Deactivate Optimized block access
5.9 Set Cycletime
5.10 Run project
5.11 Full Application Implementation

6 Replacing Xvi 75V8 by Xvi 75V8S

19
20

21
21

21
21
22
22

23

23
23

23
23
23
23
23
24
25
25

26

28
28
29
29
30
30
30
30
31
31
31
32

32



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 CPU315-2 PN/DP (6ES7
315-2EH14-0AB0) and 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,
Lxo,

1.2.4 ROTAX® Rotary motor axes

Rx" 50-12T0.3

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.

1.3 Status LED’s of PROFINET bus module

P1 PROFINET

LED Status RUN ERR (BF) ST1 (State 1)
<OFF> Initialisation state or no i )

power

Bus module correctl Firmware CRC check

<ON> ¥ No connection to a PLC during a bus module

started

update

<BLINK> = = =

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.

1.4 Additional Material

ST2 (State 2)

Bootloader active

Node flash test active/
Firmware update active

JSC_GSD_PROFINET The GSD-file can be downloaded on your website www.jennyscience.ch
,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

Siemens_FB283_eng.pdf

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

Function block description for the Siemens function block FB283. It is used for creating
the cyclic data exchange between a SIMATIC S7-300 PLC and a XENAX® servo controller.


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

2 PROFIdrive

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.

2.1 Telegram 9, PROFIdrive standard

The cyclic data between the SIMATIC PLC and the
XENAX® servo controller is exchanged through the
PROFIdrive standard telegram 9. The telegram is
defined for the “Program submode” and “MDI
(Manual Data Input) submode”. The XENAX® Xvi
supports the “MDI submode”.

The telegram 9 is set up as follows:

Address relative Byte-Nr Output Data Address relative Byte-Nr Input Data
(16Bit) PLC -> Drive (16Bit) Drive -> PLC
%QWO0 0-1 STW1 %IW0 0-1 ZSW1
%QW?2 2-3 SATZANW %IW?2 2-3 AKTSATZ
% QW4 4-5 STW2 %IW4 4-5 ZSW?2

%QW6 & %QW8 6-9 MDI_TARPOS %IW6 & %IW8 6-9 XIST_A

%QW10 & %QW12 10-13 MDI_VELOCITY
%QW14 14 -15 MDI_ACC
%QW16 16-17 MDI_DEC
%QW18 18-19 MDI_MOD

SATZANW / AKTSATZ not used with MDI Submode
XIST_A = Actual position linear motor axis



Bit

© \nmmbwmn—\og

N
w N - O

14-15

Symbolic name

OFF1
OFF2
OFF3
Enable operation

Enable ramp generator

Intermediate Stop

Enable setpoint
Fault acknowledge
Jog-1

Jog-2

Control via PLC
Reference_start
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

No Following Error

Control requested

Setpoint reached

Reference set

Traversing task acknowledgement
Axis stands still

Reserved

2.1.1 STW1 (Control Word 1)

Comment
0= OFF
1=0N

0 = Coast Stop

1 =No Coast Stop

0 = Quick Stop

1 =No Quick Stop

0 = Inhibit operation

1 = Enable operation

0 = Reject Traversing Task

1 = Do Not Reject Traversing Task

0 = Intermediate Stop

1 =No Intermediate Stop

(just by absolute positioning supported)
Activate Traversing Task, positive edge
Fault Acknowledge, positive edge

Jog 1l

Jog 2

Control By PLC

Start Reference drive

Device-specific

2.1.2 ZSW1 (Status Word 1)

Comment

1 = Ready for servo on

1 = Ready for operation (No Fault)

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 = Following Error Within Tolerance Range

(not supported)

1 = Control requested

1 = Target position reached
1 = Reference position set

1 = Traversing task acknowledgement on positive edge

1 = Axis stopped
Device-specific



Bit
0-7

8-14
15

Bit
0-7

8-14
15

Bit
0-15

Bit

0-9

10
11-15

Bit

1-15

Signal
MDI_TARPOS
XIST_A
MDI_VELOCITY

MDI_ACC

MDI_DEC

Symbolic name
Satz

Reserved

MDI_aktiv

Symbolic name
Satz

Reserved
MDI_aktiv

Symbolic name
Reserved

Symbolic name
Reserved
Pulses_enabled
Reserved

Symbolic name
MDIMode

Reserved

Description

2.1.3 SATZANW (Traversing Block Selection)

Comment

Number of the motion record in the program storage
intended to start (only relevant for program submode, not

supported by XENAX®).
Reserved

0 = Program sub mode active (not supported by XENAX®)

1 = Activate MDI (Manual Data Input)

2.1.4 AKTSATZ (Actual Traversing Block)

Comment

Number of the motion record currently active

(not supported by XENAX®)
Reserved
MDI (Manual Data Input) active

2.1.5 STW2 (Control Word 2)

Comment
Reserved, no function

2.1.6 ZSW2 (Status Word 2)

Comment
Reserved
Pulses Enabled
Reserved

2.1.7 MDI_MOD (MDI Mode)
Comment
0 = relative positioning
1 = absolute positioning
Reserved

2.1.8 Set Point/Actual Values

Unit

Target position absolute or relative depends on the signal MDI_MOD  inc

Actual position
Set point speed

Acceleration as percentage relating to nominal value (PROFIdrive

parameter 2007)

inc
inc/s

Deceleration is the same as acceleration

(signal not supported)

Datatyp

Integer 32
Integer 32
Integer 32

Unsigned 16

Unsigned 16



The nominal value for the acceleration MDI_ACC can
be set using the PROFIdrive parameter 2007. The
following values are set as default:

For a rotary motor with gearbox, the nominal value,
which set by the XENAX®, is the nominal value at
motor side. For example:

ROTAX® Rxvp nominal value = 500 - 64000 §

The range of MDI_ACC is from 0% - 200% with 0x4000
corresponding to 100%. The desired acceleration can
be calculated as follows:

For example: If an acceleration of 800000 inc/s? is
requested and the nominal value is 10°000°000 inc/s?,
signal MDI_ACC has to be set to the value of Ox51F,
which corresponds to a value of 8%.

2.1.9 Standardisation

Motor

LINAX® / ELAX® 1pm scale
LINAX® 100nm scale
Rotary motor

Motor
ROTAX® Rxvp
ROTAX® Rxhq

Nominal value
0x4000

10000000
0x4000

Nominal value
10000000 inc/s?
100000000 inc/s?
500 turn/s?

Gear ratio
1:5
No gearbox

inc
* 0x51F = 800’000 [s_z]

inc
* MDIycc = setpoint acceleration [S—Z]

10



2.2 Telegram 9, 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 >=v3.00).

The example projects show how to use the
supplementary data.

The following supplementary Data packets are

available.

— (@] on < [Tp] [\e)
3 3 S S S 3
© © © © © ©
© © o o o o
= = = = = =
3 3 S S S 3
C C C C C C
(0] (0] [} [} [} (0]
IS IS I I I IS
[} (0] [} [} [} (0]
a a a a a a
Q. Q. o o o Q.
> > > > > >

Parameters "’ « v v v v

Output Data, PLC-> Drive

Limit |_Force X X X X X

Limit Force X 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 X

Force Actual X X

Process Status Register X X X X X

Actual Position Following Error X X

Digital Input X X X

Digital Output X X X



Address relative
(16Bit)
%QW20
%QW22 & %QW24
%QW26 & %QW28
%QW30 & %QW32

Address relative
(16Bit)
%QW20 & %QW22

Address relative
(16Bit)
%QW20

Address relative
(16Bit)
%QW20
%QW22 & %QW?24
%QW26 & %QW28
%QW30 & %QW32
%QW34 & %QW36
%QW38 & %QW40

Address relative
(16Bit)
%QW?20
%QW22 & %QW24

Address relative
(16Bit)
%QW20
%QW30 & %QW32
%QW34 & %QW36

Byte-Nr
20-21
22-25

26-29
30-33

Byte-Nr

20-23

Byte-Nr

20-21

Byte-Nr

20-21
22-25
26-29
30-33
34 -37
38-41

Byte-Nr

20-21
22-25

Byte-Nr

20-21
22-25
26 -40

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)

%IW10 10-11
%IW12 & %IW14 12-15
%IW16 & %IW18 16-19
%IW20 & %IW22 20-23
%IW24 & %IW26 24 -27
%IW28 & %IW30 28-31

2.2.2 Supplementary data 2

Address relative Byte-Nr
(16Bit)

%IW10 & %IW12 10-13

%IW14 & %IW16 14 -17

%IW18 & %IW20 18-21

2.2.3 Supplementary data 3

Address relative Byte-Nr
(16Bit)

%IW10 & %IW12 10-13

%IW14 & %IW16 14 -17

2.2.4 Supplementary data 4

Address relative Byte-Nr

(16Bit)

%IW10 10-11
%IW12 & %IW14 12-15
%IW16 & %IW18 16-19
%IW20 & %IW22 20-23
%IW24 & %IW26 24 -27
%IW28 & %IW30 28-31
%IW32 & %IW34 32-35

2.2.5 Supplementary data 5

Address relative Byte-Nr
(16Bit)

%IW10 & %IW12 10-13

%IW14 & %IW16 14 -17

%IW18 & %IW20 18-21

2.2.1 Supplementary data 6

Address relative Byte-Nr
(16Bit)
%IW10 10-11
%IW20 & %IW22 12-15
%IW24 & %IW26 16-19

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

12



2.2.2 Signal Description

Signal Description Unit Datatyp
Limit |_Force Force limited by limiting the axis current 10 mA Unsigned 16
Limit Force Force limited by measuring Force with an external force N Unsigned 32
sensor
Following Position Error Maximum position deviation in encoder increments inc Unsigned 32
Window (,DP“ ASCIl Command) g
- ) Permissible deviation in target point . .
Target Position Window inc Unsigned 32

(,DTP“ ASCIl Command)
Digital Outputs set, read

Digital Output Bit 0-15 = not used ) DWORD
Bit 16-23 = Digital outputs XENAX® 1-8 (Unsigned 32)
Bit 24-31 = not used

Motor Current Actual

Actual not filtered motor current mA Integer 16
Value
|_Force Actual Force proportional axis current value filtered mA Integer 32
Force Actual Force measured by external force sensor mN Integer 32
e S e Process Status Register XENAX ) DWQRD

(, TPSR“ ASCIl Command ) (Unsigned 32)
Actual Position Following Actual position deviation inc Integer 32
Error

Digital Inputs read

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

N B!t 1 = Limit switch positive (LS+, Input Function) DWORD

Digital Input Bit 2 = not used - (Unsigned 32)

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%
S-Curve during the acceleration and deceleration part. Higher values % Integer 32

result in a smoother curve and thus a lower Jerk. The default
is 20%.



Telegrams 910 and 911 are based on Telegram 9
with additional data. However, we recommend using
the PROFIdrive standard Telegram 9 with

supplementary data

(refer to 2.2 Telegram 9, Supplementary Data).

Basis for the Jenny Science Telegram 910 is the
Standard Telegram 9 which is extended with

I/O Data number

additional signals.

Output Data

(16Bit) PLC -> Drive
1 STW1
2 SATZANW
3 STW2
4&5 MDI_TARPOS
6&7 MDI_VELOCITY
8 MDI_ACC
9 MDI_DEC
10 MDI_MOD
I 11 Limit I=Force

Basis for the Jenny Science Telegram 911 is the
Standard Telegram 9 which is extended with

additional signals.

2.3 Telegram 910 & 911

2.3.1 Telegram 910, |_Force

I/O Data number Input Data
(16Bit) Drive -> PLC
1 ZSW1
2 AKTSATZ
3 ZSW2
4&5 XIST_A
6&7 |_Force Actual
8&9 Process Status Register

2.3.2 Telegram 911, |_Force and I/O

I/O Data number Output Data I/0 Data humber Input Data

(16Bit) PLC -> Drive (16Bit) Drive -> PLC
1 STW1 1 ZSW1
2 SATZANW 2 AKTSATZ
3 STW2 3 ZSW?2

4 &5 MDI_TARPOS 4 &5 XIST_A

6&7 MDI_VELOCITY 6 Motor Current Actual Value
8 MDI_ACC 7&8 |_Force Actual
9 MDI_DEC 9&10 Process Status Register
10 l\/IDI=l\/IOD 11&12 Actual Position Following Error
11 Limit |_Force 13& 14 Digital Input

12 & 13 S-Curve 15& 16 Digital Output

14 & 15 Following Position Error Window

16 & 17 Target Position Window

18 & 19 Digital Output




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”.

Via “MDI (Manual Data Input) submode” state
machine the axis can be moved, if the basic state
machine is set to State S4. STW1 is also used to switch
to the individual states. The current state is visible in
ZSW1.

Notes:

Currently the transition from state S453 to S451 (No
Intermediate Stop) is only supported in absolute
position. With relative positioning state S453 changes
to state S41.

For parameterising the Jog mode the parameters
2572, 2585, 2586, 2587, 2588 and 2591 are
important.

The “Homing Procedure” (Reference) is started with a
positive edge on STW1 bitl1. If the “Homing
Procedure” is not finish yet (state 442 reached) a
falling edge on STW1 bit11 aborts the “Homing
Procedure”

(PROFINET Firmware >=v1.81).

Thereby the XENAX® can recognise the falling edge on
STW1 bit11 for the transition of state S442 to S41 at
least one PROFINET update cycle is required.

2.4 General State Machine

General State Diagram

Power supply on

S1: Switching On Inhibited
ZSW1 bit 6=true; 0,1.2,"p.e.” _false

TN

Srandsr.rﬂ detected

S2: Ready For Switching On

Disable Qperation
STW1 bli3=false

OR Quick Stop o) bmlrme
STW1 bit1=false

STW1 bito-false

ZSW1 bit0,1, "p.e." =true

ZSW1 bit 0=true; 1,2,6,"p.e."false bit 2.6=false
/ \_ Standstill detected Quick St
uick Stop
Coast Stop OFF & STW1 bit 2-false

OFF Coast Stop Coast Stop
AND No Coast Stop OR Quick Stop ” STW1 biti=false  Disable Dperafmn
AND No Quick Stop STW1 biti—false STW1 bita—talse
STW1 bitofalse O bitz—false
AND bit1=trug AND bit2=true o
éS:Switchmg Off

OR blte_ false \/
$3: Switched On } \ /
Coast Stop ZSWHNHH !‘rue,25 'p.e."false
STW1 bit1-false ‘) \ /
Enahle Dlsable
Quick Stop
ration Operation
o= i STW1 mo true smn bli{Lh/se STW1 bit 2-talse
STWi bit3=true STW1 bit3=false
54 Operation

® | 7SW1 bit 0,1,2,"p.e."true; 6-false

2.5 State machine MDI submode

State diagram of the Positioning Mode
valid In state "Operation” (S4) of the General State Diagram (always ZSVWA bit 0,1,2,p.2" = true; bit 6 = false)

‘/"_._{ S41: BASIC STATE: Operation
ZSW1 bit 10,13 =true

Jog 10N, OR Jog 20N

STWA bit 8 or bit @ = true /

Jog 1 OFF AND Jog 2 OFF

STWA bit 8,9 =false

\

Stop Homing Procedure
STWA bit1 1 =faise

AND AND
Standstill detected Standstill detected

$42; Jogging”
ZSW1 bit 10 = false

S441: Running
Do Not Reject Traversing Task
AND NO Intermediate Stop
AND Activate Trav. Task (Edge)
TWI bit 4,5 =true

AND STW1 bit 6 pos. edge

standstill detected

543; Braking with ramp
bit10, e

5442: Read:

END Traversing Task

Reject Traversing Task
STWT bit 4 ={false
or SATZANW bit 15 neg. edge

S44: Homing Procedure

Z3WH1 bit 10,11,13 = faise

Heme Pesition
Set

Z8W1 bit 10,11,13 = true

}L\Sunmming Procedure (Edge)

STWi bit 11 pos; edge

/ S451: Traversing task active
ZSW1 bit 10,13 = faise

AND edge at ZSW1 bit 12

Intermediate Stop
STWI bit5 = faise

5452 Braking with ramp
ZSW1 bit 10,13 = false

No Intermediate Stop
STW1 bit5 = true

Standstill datoch [

Jog 10N OR Jog 2 ON

STWH bit 8 or bit 9 = true. 3453; Intermediate Stop
zs Wi bit 13 =true

-

S45: Traversing task interpolation

Start Homing Procedure (Edge)
STWH bit 11 pos. edge

15




The jog mode using Profinet is put into practice like
SINAMICS List Manual from Siemens. In the jog mode

you have to use the parameters from
JSC_PROFIdrive_Parameter.pdf:

2.5.1 Description jog mode

Nr.

Parameter

Name Beschreibung

Name [Default
Length [Value

Data Length

Low Limit High Limit (Byte)

Data Type

2572]a_Max Max. Acceleration (fir Tipp-Betr.)

5 0x989680 0x7D0 0x3BIACAD0

Unsigned32

2585 Tippen 1 v_Soll Jog 1 Demand Velacity

15 |0x00 (OxFAOALFO0 |Ox0SF5EL00

Integer 32

2586|Tippen 2 v_Soll Jog 2 Demand Velocity

Integer 32

2587|Tippen 1 Wg Jog 1 Way

12 |0x00 0x00 OxX7FFFFFFF

Unsigned32

2588|Tippen 2 Weg Jog 2 Way

12 0x00 0x00 Ox7FFFFFFF

Unsigned32

2591 Tippen ink Jog incremental

4|
4]
15 0x00 (OxFAOA1FO0 |OxOSFSE100 4
4]
4
4

10 |0x00 0x00 0x01

Unsigned32

Simplified jogging functionality implemented. If all

jogging parameters 2585-2588 are set to 0 (default by
power up), MDI velocity is used for jogging speed and
Jog 1 starts a positive jogging drive and Jog 2 starts a

negative jogging drive.

With connected telegram 5 (cyclic synchronous
mode), exclusive access over PROFIdrive state

machine is released in state S1 “Switch On Inhibited”

(power stage off). So in state S1, commands from
outside PROFIdrive state machine over parameter
access or serial commands are allowed, e.g. for
starting a force calibration drive.

Tippen 15 q

I

€9l-2 pig

.
oy ’—.‘ 00,

Tippen 1 Weg
0..4204967295(LU] —»to0 O 1
p2587 (1000)

Topm25.0 21

Tippen inkr

s_soll akt
0= Endios verfahren

=]

ippen
0..4204967205[LU] —wfo 10
£2588 (1000)

#'80104) uaddi| pesgaeg - 019¢

Alten Solwert beibehalien fo 11 2657
[3635.4]

{8

.
1> -
Ein

LagaistwiLagesetzw

Vertahmemichsanfang
Verfahrberichsende

011000 LUfmin) }—n; 00,

1= Parmetderten Weg verfahren (inkiementall)

Tippen 1v_Soll
~40000000...40000000 [1000 LUjmin] | —»lo 0 1
#2585 (-300)
Tippen 2v_Soll I_IM
“4tpa00cn. 40000000 1000 L |sfo 10
p2586 (300)
100 %
Alten Sollwen beibehalten o 11
100%
Bewagungsgren
der Batdabsart “Tippen®
<1> Die Konnekioras ginga werden nur bei aktiver Beisbsan Tipperr von hiar mil Wedten versorgL .
<2> Tippen inkrementell: Die Flanke wirktnur bei Solwert = 0 (Ausnahme: Override = 0 %, CI: p2646).
Tippen kam erstnach diviert werden (1-Flanke).
<3> Wahrend ein “inkrementebes Tippen® laufl, wird das zweile “Tippen® nichl ausgewertel.
1 2 | 3 4 5 3 7 8
DO: SERVO, VECTOR fp_3610_55_deu.vsd | Function diagram | 3610
EPOS - Betriebsart Tippen (r0108.4 = 1) 15.04.08 V04.05.00 | SINAMICS $120/S5150 |

p2572 EPOS maximum acceleration / a_max
SERVO (EPOS), Can be changed: T Calculated: - Access level: 1
VECTOR (EPOS)  pata type: Unsigned32 Dynamic index: - Func. diagram: 3630
P-Group: Basic positioner Units group: - Unit selection: -
Not for motor type: - Scaling: - Expert list: 1
Min Max Factory setting
11000 LU/sT 2000000 [1000 LU/s?) 100 [1000 LU/s?
Description: Sets the maximum acceleration for the function module "basic positioner” (r0108.4).
Dependency: Refer to: p2619, p2644
Note: The maximum acceleration appears to exhibit jumps (without jerk).

"Traversing blocks” operating mode:
The programmed acceleration override (p2619) acts on the maximum acceleration.
"Direct setpoint input/MDI" mode:

"Jog" and "search for reference” modes
No acceleration override is active. The axis starts with the maximum acceleration.
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2.6 Parameter

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

The 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.

The older PLC S7-300 family uses the FB283 for cyclic
and acyclic communication. The S7-300 controllers
were replaced with the S7-1500 controllers.

CPU Telegram Cyclic communication Acyclic communication
S7_3xx 9 FB283 FB283
S7_15xx 9 DPRD_DAT & DPWR_DAT SINA_PARA_S or SINA_PARA



PowerEnable
MoveToPosition
Position
Velocity
Acceleration
MDIMode
Paramin.Nr

Paramin.Index

ParamlIn.ValueWrite
Paramin.Write
Paramln.Start
ResetError
Telegramm_9 PZD
Parameter_Access_Point

PowerStatus
PowerValid
MoveDone

Error

CyclicComOK
ParamOut.Done
ParamOut.Busy
ParamOut.ReadValue
ParamOut.Error

3 JennyScience MotionControl Library

3.1 JennyScience AxisFunctionBlocks

3.1.1 JS_Axis_Simple_T9

Inputs
Enables or disabled power stage
Move to position on positive edge
Target position [inc]
Max. velocity [inc/s]
Max. acceleration [% of parameter 2007 0x4000=100%)
Position mode: O = relative, 1 = absolute
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
Acknowledge error
Telegram 9 reference
Telegram 9 access point

Outputs
State of the power stage
1 = Power stage stable or O = changing
Target position reached
Axis has error
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

[T T = T = T =T T

YFB4

IS _Axis_Simple_T9"
EN END
PowerEnable PowerStatus =i
MoveToPosition Powervalid —.---
Pasition MoveDone —i -
Velocity Error —...
Acceleration CyclicComOk =1 -
MDIMode ParamOut
ResetErrar
Paramin
Telegramm_
9_PZD
Parameter_
Access_Point

Internally used Functions
-JS_MC_MoveAbsolute T9
-JS_MC_Power_T9
-JS_MC_Reference_T9

- SINA_PARA_S (Siemens)
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PowerEnable
MoveToPosition
Position

Velocity

Acceleration
MDIMode

Halt

ResetError
ForceCalibOnPowerOn
ForceCalibStartPosition
ForceCalibEndPosition
Limit_|_Force
Paramin.Nr

Paramin.Index

ParamlIn.ValueWrite
Paramin.Write
Paramin.Start
Telegramm_9 PZD
Parameter_Access_Point
SuppDatalnput

PowerStatus
PowerValid
MoveDone

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

3.1.2 JS_Axis_Forceteq_basic_T9

Inputs
Enables or disabled power stage
Move to position on positive edge
Target position [inc]
Max. velocity [inc/s]
Max. acceleration [% of parameter 2007 0x4000=100%)
Position mode: O = relative, 1 = absolute
Calls JS_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]
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
Telegram 9 reference
Telegram 9 access point
Supplementary Data Input

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

false

fals

== I = T

al al* al .
=3 = o e
™ m m m

i

[=]

LA
4400

(=T

[=]

WFB5
IS_Axis_Forceteq_basic_T9"
EN ENO
— PowerEnable PowerStatus — ...
— MoveToPosition PowerValid = ...
Position MoveDone =i -
Velocity Errar =i -
Acceleration L;:’:'t—l—
rce_
— MDIMode Reached — ...
= HaltDone — ...
= ResetError -
FarceCalibOnPo CFIICCOIT'_Ok
— werDn ActualPosition
ForceCalibStart ParamOut
Position SuppDataOutp
ForceCalibEndP ut
osition
Limit_|_Force
Paramin
Telegramm_
9_PZD
Parameter_
Access_Point

SuppDatalnput

Internally used Functions
-JS_MC_ForceCalibration_T9
-JS_MC_MoveAbsolute_T9
-JS_MC_Power_T9
-JS_MC_Reference_T9
-JS_MC_Halt_T9

- SINA_PARA_S (Siemens)
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PowerEnable
MoveToPosition
Position

Velocity

Acceleration
MDIMode

Halt

ResetError
ForceCalibOnPowerOn
ForceCalibStartPosition
ForceCalibEndPosition
Limit_Force
Paramin.Nr

Paramin.Index

ParamlIn.ValueWrite
Paramin.Write
Paramin.Start
Telegramm_9 PZD
Parameter_Access_Point
SuppDatalnput

PowerStatus
PowerValid
MoveDone

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

3.1.3 JS_Axis_Forceteq_pro_T9

Inputs
Enables or disables power stage
Move to position on positive edge
Target position [inc]
Max. velocity [inc/s]
Max. acceleration [% of parameter 2007 0x4000=100%)
Position mode: O = relative, 1 = absolute
Calls JS_MC_HALT
Acknowledge error
Performs a Force Calibration on powerup
Start position of Force Calibration [inc]
End position of Force Calibration [inc]
Limit Force [mN]
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
Telegram 9 reference
Telegram 9 access point
Supplementary Data Input

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

FBS
JS_Axis_Forceteq pro_T9°

EN
false — PowerEnable
false — MoveToPosition
Position
Velocity
Acceleration
rue — MDIMode

S€ = Halt

(=T = =]

S& = ResetError
ForceCalibOnPo
false — werOn
ForceCalibStart
Pasition
ForceCalibEndP
osition
Lirit_Farce
Paramin
Telegramm_
0 9_FID
Parameter_
0 Access_Point

SuppDatalnput

[=]

(=T =1

ENO

PowerStatus —-..
PowerValid —.-..
MoveDone =

Error =-..

Limit_Farce_

Reached —...
HaltDone =i
CyclicComOk =1 -

ActualPosition

ParamOut
SuppDataOutp
ut

Internally used Functions
-JS_MC_ForceCalibration_T9
-JS_MC_MoveAbsolute_T9
-JS_MC_Power_T9
-JS_MC_Reference_T9
-JS_MC_Halt_T9

- SINA_PARA_S (Siemens)
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Enable
AXIS_REF

Status
Valid
Error

Execute
AXIS_REF

Error
Busy
Done

Execute
Position
Velocity
Acceleration
MDIMode
AXIS_REF

Error

Busy

Done
CommandAborted

3.2 JennyScience MCFunctionBlocks
3.2.1JS_MC_Power_T9
Inputs

Enables or disabled power stage
Reference to Telegram data from DPRD_DAT

%FB1
"JS_MC_Power_T9"

EN ENO

false — Enable Status =i

Outputs AXIS_REF Valid — -

State of the power stage Error =i ...

1 = Power stage stable or O = changing
Error occurred within function block

3.2.2 JS_MC_Reference_T9

Inputs
Starts the reference on positive edge
Reference to Telegram data from DPRD_DAT

% FB2
"JS_MC_Reference_T9"

EN ENO

false — Execute Error —...

Outputs AXIS_REF Busy —i -

Error occurred within function block Done =i ...

Reference in process
Reference done

3.2.3 JS_MC_MoveAbsolute_T9

Inputs
Move to position on positive edge
Target position [inc]

%FB3
“JIS_MC_MoveAbsolute_T9"

Max. velocity [inc/s] EN ENO
. falie = Execute Error = ...
Max. acceleration [% of parameter 2007 0x4000=100%) o .

. . U Position Busy — ..
Position mode: O = relative, 1 = absolute 0 — velogity T
Reference to Telegram data from DPRD_DAT 0 — Acceleration CommandAbort

true —{Ta— ed — ...
Outputs o = AXIS_REF

Error occurred within function block
MoveAbsolute in process

MoveAbsolute done

Function block is aborted by another command
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3.2.4 JS_MC_ForceCalibration_T9

Note:

Before executing a ForceCalibration the
Power.Enable must be set to False. This will cause
the axis to be powerless for a short time.

Execute
Hardwareld
StartPosition
EndPosition
IterativeFcDisable
ProcessStatusReg
AXIS_REF

Done
Error
Busy

Execute
Deceleration
AXIS_REF

Error
Busy
Done

Inputs
Starts the Force Calibration drive on positive edge
HW Identifier of module access point
Start position of Force Calibration [inc]
End position of Force Calibration [inc]
Clears the old calibration data before new cal.-drive
Process Status Register XENAX (,, TPSR“ Command)
Reference to Telegram data from DPRD_DAT

Outputs
Force Calibration done
Error occurred within function block
Force Calibration in process

false mm

0
0
44000

Ta

<71>

3.2.5 JS_MC_Halt_T9

Inputs
Decelerating the axis on a positive edge
Max. deceleration [inc/s?]
Reference to Telegram data from DPRD_DAT

Outputs
Error occurred within function block
MC_Stop in process
MC_Stop done

% FB4

"JS_MC_ForceCalibration_T9"

EN

Execute
Hardwareld
StartPosition

EndPodsition
IterativeFcDisa

Sc = ble

ProcessStatusR
eg
AXIS_REF

YFB6
“JS_MC_Halt_T9"

EN

false — Execute

1O
(R

Deceleration
AXIS_REF

ENO

Done == ...
Error =i -
Busy —...

ENO
Error — -
Bugy L

Dane = ..
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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. Two of them are for
the older S7-300 Family. Please note that the demo
projects for S7-300 controllers are no longer being
developed.

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_9

|_FORCE

POSITION

4.1.4 JSC_Forceteq_pro_ForcelLimit_Telegram_9

FORCE

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.

i Siemens
Go to the project view of TIA Portal and press retrieve TProjec: |Edit View Insert

Online  Options

in the project category. T3 New.. E

7% open.. Cul+0 [
Migrate project...

e P
Close Ctrl+w

H = Ctrl+S
Save as.. Crrl+Shift+5 §
Delete project... Ctrl+E

Archive .

Multiuser »
' Card Reader/USE memo »
y
T Memaorycard file [
) ) 3 Mame - Anderungsdatum  GréBe
Import an application example with telegram 9 and
save it on the Computer Q 1_J5C_SimpleTest_Telegrarm_%.zap13 07.07.2022 16:21 1637 KB
’ Q 2_JSC_Forceteq_basic_Forcelimit_Telegram_9.zap15 7.2022 16:25 1'962 KB
E 3_J5C_Forceteq_basic_ForceMonitoring_Telegram_9.zap13 7.2022 16:26 2'084 KB
Q 4_JSC_Forceteq_pro_Forcelimit_Telegram_8.zap15 L2022 16:26 2071 KB
Q 5_J5C_Forceteq_pro_ForceMonitoring_Telegram_S.zap15 L2022 16:27 2166 KB
Q 6_J5C_2 Axes_Telegram_9.zap13 7.2022 16:28 2217 KB
Check the GSD-File from the Demo-Application iSalesioiicigs o Network dew.. | R cicccs]
) 8 nework| 1§ comecions [Fricomecion 1] bt % tii[[] @ E
matches to the Busmodul-Firmware.
You can see the GSD-Version by clicking on the |
PLC 1 XENAX-Xvi7sv | [ L
® H H CPU1S11-1PN KENAX Xvi7 58! W
XENAX® in the Network view and the register et ﬂ ]
“Properties”, “General”, “Catalog information”.
At the end of the filename you can see the Yer3|on T S
(here “000330.xml” = 3.30) of the GSD-File. The [roperis[ainte 2 Diagrostics |
Version of the Busmodul-Firmware can be checked or | &' [0 Jl sstemcomtonts_[ fexs
. Catalog i
updated by the JSC Ethernet-Installer. L Semname
General Short i ic XKENAX Xvi75V85

Ethernetaddresses

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

Isochrenous mode

~ Real time settings

10 cycl 5
e Article no.: [110.19.00 ]
Synchronization )
} Port 1 [x1 P1] Firmware version: |V33.0 |
» Port 2 [x1 P2] Hardware product version: V1.0 ]

GsDfle: [gsdmlv2.254enny_science-xenax xi75v85-2022062§-000330.ml |

Change revision
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https://www.jennyscience.ch/en/download

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

Devices

Fac

=]

* ] 4_I5C_Forceteq_pro_Forcelimit_Telegram_S
K Add new device

Open

Ungrouped devices

>

£g Securitysettings . .
Openin new editor

-

[g§ commen dats

= — Open block/PLC data type F7

j 3 Hl save project a

Project tree

Devices

¥ 7 2_J5C_Forceteq_basic_Forcelimit_Telegra...
Ef Add new device
iy Devices & networks
» rg PLC_1[CPU 1511-1 PN]

Window

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

PRCANET uvice ame:wno-

s,

oeventpr ey
Chan e o
B X
Wite 10-Device ‘nan . SeE
Start device todl
¥ Devic fiter
= copy 9 0y the i o the same
[ Paste
X Delete
& Go to topelogy view o
iy Go to network view 10
compile
Download to device
da L ipsaien;
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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. 9” 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_9_ 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".

“Telegramm_9_PZD” :=
Parameter_Access_Point :=
SuppDatalnput :=
SuppDataOutput :=

4.5 Change Device Typ

| Tapology view Network view || I Device wiew ||
& Heeacet | 1] Connecsions. [Fia Sl - E T Natwork overviaw .

net EHAX:
[N ENAXRATSVE
Bol
R T
TS
I A RTEVES wth WP suppar:
TR
Frath » [ Encader:
[ Topology view Eanhgyview | [ Network view
¢ Wewort || 1§ Comnections [ conmeciion FERIERED
(4] XENAX-XWT5V... PLC1 XENAX-XW75V ..
uIsTHI XENAX XYi75VES CPUISI1-1 PN NENAX ¥vi75VES
Aol RC
PHAE 1
[ Topology view _|gh Network view Egn.mm ]| options
dt ewenirsves penwoie] & B[] 2 [ Device overview | ]
2 W ot hCiop,
0 = - senanTsEs
& H » inedece
e M pofle: [l
& 0o sundt g 5.1 e
arameter Access Pot - (@ odile

Standard telegram 9, PZD105
Supplementarydats 1 jenny Scien¥E

/7

W0 it eonyscence e 910

[l soppiementary daa 2 ey Scince, P20
[ soppiemenary das 3 JennyScience, PZ0-1d
[l supplemertary das 4 Jeoy Science,PZD-1113

I supplementary data 5 Jenny science, PZD36

[FLERICEIEE ]
Y Device configuration -
%/ Online & diagnostics
3 Program blocks
W Add newblock
1ein (081 =

2 FE_mimDema [F615]

1 {emo_case;

TR Forcerea Bere. 1 [Fes] 35 _Axts (Teregram,

tion_T9 (F4]

/Paramete:

2 J5_MC_Reference_T [F82]

& SINA_PARAS [FB287)

5 A Stop_To ree] M

X

|; Topology view Hﬁh Network view ||i evice view L
Module

Device overview
—P > XENACKITEVE /

-
—p» ~ DO mitStandard Telegr. 9_1
Parameter Access Point
—-> standard Telegramm 9, PZD-10/5
Supplementary data 1 Jenny Science, PZD-7i11

“Device name~Telegram~Standard_Telegramm_9_P7D-1,,”
“Device name~Telegram~Parameter_Access_Point”

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

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

) I E——
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Take care the Input- and Output-Adress of the  =meciieuisiiim

. . IIY Device configuration

SuppData in the PLC tag table fits to the Hardware & oriine & dgrestes
) . » [ Program blocks

configuration.  » % recmabarchiecs

b L} External source files

T

%5 Show all tags

¥ Add new tag table

' Default tag table [58]

Name Data type

@ b PositioningAds_1_Supp_input  “SuppDatalnput_1”
4@ PositioningAds_1_Supp_Output ~SuppDataOutput
<Add new

Devices

B

|§ Topology view “E_h Ne%ork vie\/ Hi'f Device view

i o bewors) B ° 5[] Devies overviom |

evice
2 . |Module Rack |Slot  |laddress /Q address/Type Anticle

» | ] 2_J5C_Forceteq_basic_FerceLimit_Telegram_9

. ~ XENAX-XwiT5V8S 0 [ XENAX Xvi75V8S 1101
B Add new device b Interface [ 0x1 XENAX-Xvi75V8S
ahy Devices & networks ~ DO with standard telegr. 8_1 0 1 DO with standard t...
b [mi pc 1 l_CPU15"4 P'_‘] Parameter Access Point o 11 Parameter Access P.
¥ Device configuration Standard telegram 9, FPZD-10i5 0 12 Standard telegram
2/ Online & diagnostics Supplementary data 1 Jenny Science, PZD7/11 0 13 Supplementary dat..

» [ Program blocks
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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”.

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.

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.

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

TIA Siemens -

View

Insert  Online

C:\Workspace_Siemensitestpro

Dptions

Project |Edit
et EW.

& Tapalogy view

[ Network view i Device vie w || options

pLeY
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e SH 9

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

Xenaxxrsy... B
HENAK 417585
Aol

| Metwork overview

& Topology view ||, Network view ||]f Device viewJ

% Nework| 1§ Connections EIEE T EW
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<[ m 100% ——v— ®
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~ Real time settings
10 eyele
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b Port1[X1P1]
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| System constants [ Texts

Catalog i
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encs
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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_SV511is
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
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5.3 Sina_Para_S
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D) v | N

In the “device configuration” change to the tap
“Device view” select the XENAX® and add “DO with
standard telegr. 9” form the Module folder in the
“Hardware catalog”.

Note: Telegrams 910 and 911 are based on

Telegram 9 with additional data. However, we
recommend using the PROFIdrive standard Telegram 9
with supplementary data.

If additional data to the standard Telegram 9 is
needed, these can be added via Supplementary
Data. More information about this can be found in
the chapter 2.2 Telegram 9, Supplementary Data.

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

"l address" (here 10) and "Q address" (here 20) for
the definition of the new tags.

Define the new “PLC tags” for the Supplementary Data
and enter the “I 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.

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

If you get an error massage “Device not reachable”
you may have not the same name of the device like in
the Project. Please match the name by right click to
the XENAX® under “Device view”, “Assign device
name”, “Update list” and finally “Assign name”.

5.4 Add Telegram 9

[ Topology view | Network view _[IY Device view ]| Options
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5.6 Topology connection and compile
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Note for optimized block access for
S7-1200/S7-1500 Controller:

The data block in which the telegram data are stored
and the telegram data are read respectively (here
Main[OB1], must not have enabled the option
,Optimized block access”. Otherwise, the telegram
data might be stored in a mixed-up order.

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 have entered the address for the Inputs
“Telegramm_9_ PZD”, “Parameter_Access_Point”
and “SuppDatalnput” as well as for the
“SuppDataOutput”, you can “Go online” and control
the axis over the inputs of this JS_Axis-FB.

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".

“Telegramm_9 PZD” :=
Parameter_Access_Point :=
SuppDatalnput :=
SuppDataOutput :=

5.8 Deactivate Optimized block access
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5.9 Set Cycletime

X Crossreference information  ShiftsF11

Switch programming language

General Texts

Wain [OB1]

General

Infarmation
Time stamps
Compilation

Ctrl+C

Del

N Protection
»

i
Ctrl+

Ctrl+M
»
Ctrl+F
»

F11

Alt+Enter

Attributes

[T 1EC check

[[] setENG automatically for SCL blocks .

[] Handle errors within block

[T optimized block access

& Topology view [y Network view | ﬂl Device view |

dt [PcticrutsTiaph E EA AR

< w D = I e
|2 Properties |} info 0| % Diagnostics |
[|General ] 10 tags [ System constants | Texts
~ General B _— .
Project information || > Realtime settings
Catalog information Es @
Identification & Mainten...
Checksums
~ PROFINETinterface [X1] |send clock: [1.000 ms [« ||| Domainsettings |
Genersl
Ethernet addresses + > Synd
Time synchranization
Operating made
o iR Sync domain: | Sync-Damain_1 | [ Domainsettings |
Interface options role: [ L [~
Riclass: |RTRT |
I [l Properties || %4 info_ &) % Diagnestics
| General [ 10tags | Systemconstants | Texts |

v General
Catalog information

~ PROFINETinterface [X1] > > 10gyde

> Real time settings

General
Ethernet addresses. Update time
~ Advanced options

Interface options

Jsochrongus mode

WFeaTtme setting:

(@ Calculete update time automaticall

O Setupdate ime manually

Il Update time: |2.000 ms [~]
5.10 Run project
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“PLC tag Name for input data” (see chapter “5.5 Add Supplementary Data”)
“PLC tag Name for output data” (see chapter “5.5 Add Supplementary Data”)
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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):

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”.

This instruction manual contains copyright protected
information. All rights are reserved. This document
may not be in its entirety or partially copied,
duplicated or translated without the prior consent of
Jenny Science AG.

Jenny Science AG grants no guarantee on, or will be
held responsible for, any incidents resulting from false
information.

Information in this instruction manual is subject to

change.

Jenny Science AG
Sandblatte 11

CH-6026 Rain

Tel +41 (0) 41 255 25 25

www.jennyscience.ch
info@jennyscience.ch

© Copyright Jenny Science AG 2022

5.11 Full Application Implementation

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 Xvi 75V8 by Xvi 75V8S

Notes
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