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XENAX® Ethernet servo controller with
EtherNet/IP® Busmodul

General

This manual describes the connection of a
XENAX® Xvi75V8S and XENAX® Xvi48V8 Servo
controller to an Allen-Bradley PLC with
Studio5000® Logix Designer V24 and the
Jenny Science Add-On Profile (JSC_MC_AQP).
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1 Development Environment

1.1 Tools

Allen-Bradle
Allen-Bradley / Rockwell PLC Etheri'et/IP

A programmable logic controller is used to

:.ﬂ_,ﬁ‘u. .ﬂ_fﬂ.*__'
control multiple axes over Ethernet/IP. i‘“‘l”

Micrologix- Micrologix 1000, 1100, Compactlogix- Lix, 3X, 4X

1200, 1400, 1500

TR, AT, T (T,

Studio5000® Logix Designer V24  fewersotar:
In order to program an AIIen-BrgadIey /IgRockweII StUdlgéOgOO
PLC, the engineering software Studio5000 Logix
Designer is required.
All explanations in this instruction manual are
based on Studio5000 Logix Designer V24.01.

Studio 5000
Logix Designer

Wersion 24.01 - Mini Edition

@ 2014 Rockwell Automation
Technologies, Inc.
All Rights Reserved

WebMotion®

The proprietary graphical user interface from
Jenny Science servo controllers is stored in the
embedded web server of the XENAX® servo
controller as a Java applet.

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 easily and immediately be
operated.




XENAX® servo controller
An optional EtherNet/IP bus module is available.
Each XENAX® can control one motor axis.

LINAX® Linear motor axes

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

The XENAX® servo controller identifies the
connected LINAX® linear motor and configures
the controller parameters automatically.

ELAX® Linear motor Slides

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 for connecting to the
servo controller.

The XENAX® servo controller identifies the ELAX®
linear motor slider and configures the controller
parameters automatically.

ROTAX® Rotary motor axes

Specifically designed for fast and precise
assembly and handling tasks. It can be equipped
with standard gripping tools which enables a
360° rotation and has a hollow shaft
feedthrough for vacuum or compressed air.

The XENAX® servo controller identifies the
ROTAX® rotary axis and configures the controller
parameters automatically.

1.2 Controller

D

Ethen\et/IP

1.3 Actuators

LXc, ¢ = compact
Lxu, u =
LXs, s = shuttle

Lxe, e = exclusive

universal

Rxhq = high torque Rxvp = vacuum pressure



The following resources are needed for the
successful operation of the XENAX® servo
controller with an EtherNet/IP bus module.
Available to download from:
http://www.jennyscience.ch/en/download/

1.4 Additional Resources

Indication
Filename

Description

EtherNet/IP PDF.zip
EtherNet_IP_PDF.zip

Manual of the EtherNet/IP bus module

Please make sure that the bus module is properly
installed. For further instructions see the corresponding
bus module manual.

Version x.yz EtherNet/IP.zip
Version x.yz EtherNet_IP.zip

Firmware EtherNet/IP bus module and the Electronic
datasheets (EDS*) of the EtherNet/IP interface for
XENAX® Xvi 75V8S and XENAX® Xvi 48V8

Check the installed bus module firmware, see chapter
1.5 for recommended firmware version.

*: EDS - Electronic Data Sheet is a file format that
describes the communication behaviour and the object
dictionary entries of a device. This allows tools such as
service tools, configuration tools, development tools, and
others to handle the devices properly (Reference:
https://de.wikipedia.org/wiki/CANopen).

PLCopenAQP Studio5000 AllenBradley Vx.y.zip
PLCopenAOP_Studio5000 Vx.y.zip

Jenny Science Add-On profile for MotionControl
(JSC_MC_AOP) as a library for Studio5000 and example
projects to control a linear axis (including this manual)

Configuration to use the example projects:

i
i
§
g =
§

RJ45 Network Patch Cable

XENAK® XV # 36 Ay SEiEnce

Linear motor XENAX® servo controller Allen-Bradley PLC
or ROTAX® Xvi75V8 / Xvi48V8 / Xvi75V8S



http://www.jennyscience.ch/en/download/
http://www.jennyscience.de/fileadmin/user_upload/Jenny%20Science.ch/3%20XENAX/Optional%20mit%20Busmodul/EtherNet_IP_PDF.zip
http://www.jennyscience.de/fileadmin/user_upload/Jenny%20Science.ch/3%20XENAX/Optional%20mit%20Busmodul/Version%202.12%20EtherNet_IP.zip

1.5 Software requirements and basic settings

Software requirements:

Subject

Remark

Studio5000® Logix Designer

Version 24.0 or higher

XENAX® firmware

V5.24 or higher

EtherNet/IP bus module firmware

V2.28 or higher

Basic settings in Studio 5000:

& Please check that these basic settings properly done in your project to gain successful operation!

Subject

Remark

Module definition

Connection = Full Assembly (refer to green frame
below)

Module RPI

Recommended: 4 ms (refer to blue frame below)

Task configuration including the axis program

Type: Periodic (refer to yellow frame below)
Period: Higher or equal than the module RPI




2 Example Projects for Studio 5000

This chapter describes how to put a Jenny
Science axis into operation. Example projects
are taken for this purpose.

There are various example projects available.

It is recommended to start with the first
example project. This is a very simple demo in
which the axis drives between two positions.
After that, take the demo application which fits
your application.

Example No. Example Name
Simple Test
Forceteq basic Forcelimit
Forceteq basic ForceMonitoring
Forceteq pro Forcelimit*
Forceteq pro ForceMonitoring™
Cyclic Sync Motion
7 Cyclic Sync Motion
*only available for XENAX® xvi 75V8S servo controller

AN IWIN|(F

Example No. 1 2 3 4 5 6 7
Forceteq® - Basic Pro Basic

Force Limitation X X
Digital 1/0 X X
Attribute R/W X X
Cyclic Sync Motion X X

Forceteq®

Forceteq® basic works by measuring the motor
current which provides a good approximation
for the actual current. On the other hand,
Forceteq® pro utilises an external force sensor.
See Signateq® on www.jennyscience.ch/en for
more information.

Force Limitation

Force limitation enables the PLC to limit the
motor force. Forcteq® basic does this by
limiting the motor current whereas Forcteq®
pro provides the option to enable a force
limitation on an external sensor.


http://www.jennyscience.ch/en

Digital I/0
The Xenax® has digital inputs and outputs
which can be used controlled by a PLC.

Attribute R/W

All Webmotion parameters can be modified by
a PLC. Explicit messages are used for this
purpose. See Ethernet_IP_Manual for more
information. https://www.jennyscience.ch/

Cyclic Sync Motion

Cyclic Sync Motion binds a Jenny Science axis
to a virtual axis from Studio5000. This makes it
possible to drive with xy-coordinate system
move commands from Studio5000.


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

Start Studio 5000 and import the .L5K file from
the demo folder.
Save the project to your project folder.

Register the EDS file for your XENAX® controller
with the EDS Wizard (EDS Hardware Installation
Tool) in Studio5000 Logix Designer.

Download the latest EDS file from your webpage
WWW.jennyscience.com under
XENAX® Servocontroller=> Firmware Bus Module.

2.1 Open Project

Rockwell Software”

Studio 5000

Op

Existing Project

From Sample Project

Sample Project

Recent Projects

2.2 EDS-File Installation

& Logix Designer - Test [1769-L27ERM-QBFC1B 24.11]
File Edit View Search Logic Communications | Tools Window Help

a2l 2| &gl ol s Options...
EECE - A3
Q Documentation Languages. ..

Offline 1. T RUN " mport il

Mo Forces b I~ oK Exnnrt 3

m 7 Energy Storage “_

= " (SE==————
Motion 3
Custom Toals...

Il controlFLASH

Rockwell Automation's EDS Wizard x|

Options.
Wht task do you wart to complete?

| (¥ Register an EDS filefs).
This option will add  deviceis}to our database.

" Unregister a device.
E This option will remove a device that has been registered by an EDS file from
our database.

" Create an EDSfie.
This option creates a new EDS file that allows our software to recognize your
device.

G £ UploadEDS fiefs] from the device:
E This option Lploads ardregisters the DS fiefs) stored in the device

<zunick [ Wete> | Abrechen |

Rockwell Automation's EDS Wizard x|
Registration B
Electronic Data Sheet filels) wil be added to your system for use in Rockwell Autemation applications. L)

& Registera single file

" Register a directory of EDS files I~ Look in subfolders

Named.
[ Browse. |

CK) [~ entwadung (v~ xvi7578 Busmod - Protokoloftnare_Bus Module - EtherNiet [P - Verson_2.12 - DS

Organisieren v Neuer Ordner

I Desktop Al e

Anderungsdatum T

) o
& CneDrive ] xEnax_xvi_ssvs_EtherhetP.eds 76.02.2016 16:09  EDSDatei
%1 Zuletzt besucht ] uENAX_v1_75V8_EtherhetlP.eds 6022016 16:08  EDSDatei

B peskton |
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https://www.jennyscience.ch/en/download

2.3 IP-Address Setup with BootP-DHCP-Tool

The IP address of the XENAX® Busmodule is set g
to DHCP by default. Use BootP-DHCP-Tool to ’%

assign an IP address to the bus module if no 4
DHCP server is available. This tool has to be
downloaded separate from Rockwell
Automation. Changes to the IP setting are not
possible with an established Class 1 connection.
The PLC must be deactivated for this.

oo DA O el -
ettt i)

Open BootP-DHCP-Tool and seiect Network inierface
select the Network Interface.

Please select a network interface:

Description

|1P Address
Intel(R) Ethernet Connection (7) 1219-LM 192.168.2.250
Intel(R) Wi-Fi 6 AX200 160MHz 192.168.10.205
Microsoft Wi-Fi Direct Virtual Adapter #3 Unknown
Microsoft Wi-Fi Direct Virtual Adapter #4 Unknown
oK
. Ehunrv DHCP EtherNet/IP Commissioning Tool - x
Here the Network will be scanned for the . o v
devices. Please wait... ~  “wfwem | sty
Entared Relstions
iy | dress 1 |
Add Relation Bfaas)
“Ethernet Address (an'wpe '[hr:m\n;secl & IP Address T Hostname
e s iR ACEB:ACBCAIIF DHCP 14:43:25 1
Listening tor connactad devices
. TP BootP DHCP EtherNet/IP Commissioning Too %
As soon as the correct MAC-Adress is found f S o
click on it to change the settings and confirm sddRsion Doy sy ——
. Cinrmel Auluress AAGT | T el @ [P Amren Morslname

Wlth OK ACRRACKEATE | BET E

New Entry

Server P Address: [192.1682.250
Cliart Addess (MAC) lAL;tuAu:ul;Awr»

Cliont P Addlress: | 192 168 2 27

— | Hostname _—
T |

Desctiption

o | Cancel |
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Wait here for the new scan and the IP-Adress
will appears in the “Entered Relations”

In the WebMotion the IP-Adress is recognized
but DHCP is still Enabled.

Click to the MAC-Adress and “Desable
BOOT/DHCP”

If the settings are correct skip the
chapter “2.4 IP Address Setup with RSLinx”

If this message occour

“Communication Error”, “Failed to complete
the requested operation” or
“[Set_Attribute_Single] (16)” in Errors and
warnings of BootP then please deactivate the
cyclic communication to the PLC. Changes to
the IP setting are not possible with an
established Class 1 connection.

BootP DHCP EtherNet/IP Commissioning Tool

File Tools Help

Add Relation

Discovery History

Ethernet Address (MAC) Type  (hrminsec) # 1P Address Hostname

ACHBAGECASIF DHCP 145125 4 192.160.2.247

Entered Relations

Ethernet Address (MAC]| Type | IP Address | Host.ome | Description
ACHEACECALIF DHCP 192.168.2.247

Emors and wamings
Sent 192.168.2.247 to Ethernet address AC:6B:ACBCAS3F

S

|
Enahle BOOTF/DHCF Disable BOOTP,"DHCP_:

B BoctP DHCP EtherNet/IP Commissioning Tool

File  Tools Help

Delete Relation

ACAEAGIG A

Agd Palation Discovery History

Lo

s At e [(bsriscel ¢ Pacbess | losiname

Commug

Failed to complete the requested operation.

e Ty
e

nings
< Raceived smmi messags fiom ACKE ACCAS IF [Set_Atibute_Single] (15)

See status bar for further information then press OK when ready to continug

Clear Histary

Aelotions

10f 256

4le BOOTR/DHCP
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The IP address of the XENAX® Busmodule is set
to DHCP by default. RSLinx is tool, that gets
installed with Studio 5000. Use RSLinx to change
the IP address when there was already set an IP
address from your DHCP-Server. Changes to the
IP setting are not possible with an established
Class 1 connection. The PLC must be deactivated
for this.

Stop the cyclic communication and Start RSLinx.
Open RsWho.

Configure a new Driver if there is none.

Select the EtherNet/IP driver, click on add New,
follow the instructions and click close at the end.

Open Module Configuration of each XENAX®
Servocontroller.

2.4 |P Address Setup with RSLinx

[ —

File Wiew Commmunications Station DOE/OPC  Security  WWindow Help

5| £ 8]

[

File Wiew Comrmunications Station  DDEAOPC  Security  Window  Help

|

Available Driver Types:
LWE#—UZDHPIWDW devices |

RS5-232 DF1 devices
~OEthemet devices

1784-PKTRID)/PCMK. tor DH+/DH-485 devices Status
DF1 Palling Master Driver

1784 FCICIS) for Controlle! deviess Fluning
DF1 Slave Driver

DH485 LIC devices

Wirtusl Backplane [SoftLogix58sx. USE]
DeviceNet Drivers (1770-€FD, SOMPT drivers) Sttt
SLC 500 [DH485) Ermulatar driver
SmartGuard USB Driver

Remote Devices via Link Gateway

Configure.

Startup.

Stop

Flelepf

Delet

=
| ] Close: I
Add New... ‘ —

- B Workstation, JSCYSRWIONL
5 Linx Gateways, Ethernet
&5 8B ETHIP-1, Ethemet
25 AB_ETHIP-2, Ethernet
Ehds AB_ETHIP-3, Ethernet

[ 192.168.2.55, 1769-L2TERM-B Beres

Driver Diagnastics
Canfigure Driver
Upload EDS file from device

Security..
Device Properties
Wodule Statistics

Module Canfiguration
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Switch from DHCP to manually and enter the IP
settings manually.

Enter the same IP address in Studio 5000 in the
Axis settings.

Choose the target PLC
and open the MainRoutine.

The program can be downloaded to the PLC.

AB_ETHIP-31102.168.2.247 XENAX 3vi T3W8 Configuration

Port Configuration | Advanced Port C ion | Network |

Manualy configure P seitings

Dran I senngs amnacan using BOOTP
_ Obtain P seltings aulomalically using DHCP
1P Address: 192 . 168 . 2 . 247
Netwark Mask: 6 . %5 . 240 . 0
Galeway Address 192 . 168 . 10 . 1
Prirary Name 0 0 0 0
erver.
Secondary Name ] ] ] ]
ErVer B
Dornain Mame:
Haost Name:
Status Network Interface Configured

Controller Organizer  « & X |

T Reret [ General | Cannection | Module Info | Intemet Fratocol | Part Configuration | Network |
J3_MC_SetOd Type: 101601 KENAX i 78

& M;i;i":;&w Il Wiy Ty SE=mniE

L Module-Defined Parent Loocal

[ Trends Name. il Ethernst Address
-, Logical Model
S0 Configuration Description i ) Private Network:  192.168.1.
A 1769 Bus L @ IP Address,
{9 (0] 1763-L27ERM| =
215 Embedded [/O ® Host Name:
i [1] Embedde|
o (2] Embedde) —
@ (3] Embedde) Modude Defintian
{3 Expansion /O N TR
&5 Ethernet
Electronic Keying:  Compatible Module
Connections: Exclusive Owner, Full Assembly
' Logix Designer - JSC_ForceLimit ¥ui75V8 [1789-L27ERN-QBFC1B 24.13]* - [MainPragram - MainRoutine*]
B File Edit View Search Logic Communications Tools ‘MWindow Help
|asE 8 s28 © o monw 2 G (B M AR | e -8

Offline Path: [46_ETHIP11152168.255

Lg |
NoForces » F s 4}
Mo Edts Al COH el A

@ <+ T\ Favorites. ,m_/wwon R Alarms £ Bt A TmerfCourter & nputiOutput { Compare A Computendath £ hio
SR ey wamE ® (S o) w
5 Contraller JSC_Forcelimit %uiT50% A!”
Controller Tags B
[ Contraller Fault Handler
(3 Power-Up Handler If nook
ETasks
268 MainTask
£1-58 MainProgram

Contraller Organizer

This progrem perfor

5 Mation Groups

(7 Ungrouped fxes
£ Add-On Instructions
(w08 15 MC_Cyelicln
(g 15_MC_CyelicOut
(& JS_MC _FarceCalibration L
{321 15 MC_HandleMode OfOperstion |
1S MC Tnit

'F Logix Designer - ISC_ForceLimit XuiT5\8 [ 1760-L27ERNM- QBFCIE 24, 13]° - [MainProgram - MainRoutine*]
B File Edit View Search Logic Communications Tools Mindow Help

EECERL L - 285 Bk DR QQ | | b -8
Offline 0. I run W i [ AB_ETHIP-1NIS2.168255 ~|
No Forces Go Online qp
No Edits Upload,, COH e AR O )
T (@] « » "\ Favortes {TEAETT £ Meme £ B £ TRECouTEr & TAOMPE , Compare K CompiEhEn Mo

Controller Organiz;
S Controller |

e BEEE e @

Program Made

Control Bapleds This program perfor
3 Controf]  1estMode A soon:
e — fro ot
aTD :”""”' Clear Faults
asks
& @ MaTa|  O2ToOFauts
Controller Properties

=-E8 Mai

[En MainRoutine

(3 Unscheduled Programs
/EMotion Groups

(53 Ungrouped fixes
EAdd-OnInstructions
(3 15 MC_Cycliclhn
[ J3_MC_CyelicOut
(735 MC_ForceCalibration
(/5 MC_HandleModeOfOperation

[ )5 MC Init
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Fist demo project moves an axis between 0 and
44000 increments. The demo project contains an
example AOI for a Jenny Science Axis called

2.5.1 SimpleTest

JsAxisSimple. This AOl demonstrates the usage
of the Jenny Science Motion Control
(JS_MC_AOP) library. The source code
JsAxisSimple AOl is open and shall be adjusted
for user specific needs. The interface of
JsAxisSimple AOI is designed to be as intuitive as

possible.

JsAxisSimple

Name Type Usage Function

PowerEnable BOOL In Switches the output stage on and off. When power is enabled, the axis drives
immediately the target position.

TargetPosition DINT In After power up, the motor will drive to this position. Modify this value to drive to
a new position.

TargetReached BOOL Out True if the power stage is enabled and axis stands at the target position.

Velocity DINT In Maximal Velocity [increments/s] used to drive to target position.

Acceleration DINT In Maximal Acceleration [increments/s”2] used to drive to target position.

Scurve DINT Out Jerk or change in acceleration in %, 1% = rough drive, 100% = smooth drive,
default: 20%.

RefOnPowerUp BOOL In If true, Axis is referenced automatically after enabling the output stage,

ReferenceMode DINT In Select reference mode: 0: motor type specific default, see 8.1 for more details

AcknowledgeError | BOOL In Acknowledges a pending error. Acknowledging an Axis error calls MC_Reset in
the background which clears the error on the XENAX®.

AcknowledgeDone | BOOL Out Wait for this signal after an error is Acknowledged. Axis errors take longer
because an axis reset command is executed. Other errors are acknowledged
immediately.

ErrorPending BOOL Out True, if an error is pending and waits to be acknowledged.

ErrorSource DINT Out Source of pending error. See 6.6 for more details.

ErrorNumber DINT Out Error number of pending error. See 6.5 for more details.

CommunicationOK | BOOL Out Cyclic communication with axis is ok.

AxisRef Module InOut A reference to the Axis which should be controlled by the AOI.

The switch hmi_StartDemo is used to start and
stop the demo application. It is set by default.

15



This project demonstrates 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. The demo contains a
JsAxisForceteqBasicl AOI which is an extended
version of the JsAxisSimple. JsAxisForceteqBasicl
contains all required features for force limitation
and the possibility to stop an ongoing movement
of the axis.

2.5.2 Forceteq® basic Forcelimit

JsAxisForceteqBasicl (only extended signals listed, contains also all signals from JsAxisSimple 2.5.1)

Name Type Usage Function

ForceCalibOnPowerUp BOOL In If true, Force Calibration is performed after enabling the
output stage.

FCStartPos DINT In Start position of Force Calibration in [increments].

FCEndPos BOOL In End position of Force Calibration in [increments]. Set start
and end position to 0 to clear the calibration.

LimitIForce DINT In 0: no Force Limitation, >0: Force limited to x * [10mA]

LimitIForceReached BOOL Out Axis is in force limitation.

Stop DINT In Axis stops and will not move until Stop input is set back to 0.

StopDone BOOL Out Axis stopped due to Stop input set.

Digitallnput DINT Out Read digital inputs of the XENAX.

DigitalOutput BOOL In Write digital outputs of the XENAX.

16



The ForceMonitoring demo program showcases
the main features of Forceteq® such as Force
Calibration, Force Limitation and Force
Monitoring.

This demo alternatingly calls
JSC_MC_MoveAbsolute (Position 0 or 44000).
During the move from position 0 to 44000, Force
Monitoring with 3 sectors is activated and
LimitlForce is set to 200mA. A sector is so
configured that it has one entry and no exit to be
valid. This way a sector is valid when the axis
stopped moving in the sector. The sectors can be
watched in Webmotion® under “move axis by
Forceteq®” - “Diag |_Force”.

Configuration of the 3 sectors:

2.5.3 Forceteq® basic ForceMonitoring

|_FORCE

3 %k 3k %k k %k k Sector 1 I Force 1 3k 3k 3k 3k 3k 3k 3k 3k ok %k 5k %k %k k k.

Sector IForce Start =0
Sector IForce End = 14000
IForce Low x10mA =-10
IForce High x10mA =30
Sector Transit Config = 4096

3 3k 3k %k ok %k ok SeCtOr 2 I Force 2 3k 3k 3k 3k ok 3k 3k ok ok sk ok ok kk ok

Sector IForce Start = 14000
Sector IForce End = 28000
IForce Low x10mA =-10
IForce High x10mA =30
Sector Transit Config = 4096

3 3k 3k %k ok %k ok SeCtOr 3 I Force 3 3k 3k 3k 3k 3k 3k 3k ok ok sk ok ok kkok

Sector IForce Start = 28000
Sector IForce End  =42000
IForce Low x10mA =-10
IForce High x10mA =30
Sector Transit Config = 4096

POSITION

17



Fixed sector offset is set to the 1000

If there is a touch detected in one of these
sectors, the move is stopped (see the examples
in Sector 1 and Sector 3 below) and a fast
backward move to position 0 is started:

| COhjectDetectedSector! ChjectDetectedSector2 ( OhjectDetectedSector3 0 MoOhkjectinSectorDetected
- JE ar 1E
‘ JL 1 B s

The JSAxis AOI block used in this demo has
additional signals to read and write Webmotion

para meters.
JsAxisForceteqBasic2 (only extended signals listed, contains also all signals from JsAxisForceteqBasic1)
Name Type Usage Function
AttributeClass DINT In Parameter Class, see Ethernet_IP_Manual*.
Attributeld DINT In Parameter Id, see Ethernet_IP_Manual*.
AttributeWriteExecute BOOL In Writes the WriteValue to the selected parameter.
AttributeWriteValue DINT In Value to write.
AttributeWriteLength DINT In Value length in bytes.
AttributeWriteDone DINT Out Set if write process is completed.
AttributeReadExecute BOOL In Reads selected parameter.
AttributeReadValue DINT Out Result of the read process.
AttributeReadDone BOOL Out Set if read process is completed.




Forceteq® pro utilises an external force sensor
connected to the XENAX® over a Signateq®
device. This demo works the same way as its
basic counterpart, except all external forces

2.5.4 Forceteq® pro ForceLimit

must be applied to the force sensor instead of
the motor. The ForcelLimit from Forceteq® basic
is still available in addition to the Forceteq® pro
ForceLimit.

JsAxisForceteqProl (only extended signals listed, contains also all signals from JsAxisSimple 2.5.1)

Name Type Usage Function

ForceCalibOnPowerUp BOOL In If true, Force Calibration is performed after enabling the
output stage.

FCStartPos DINT In Start position of Force Calibration in [increments].

FCEndPos DINT In End position of Force Calibration in [increments]. Set start
and end position to O to clear the calibration.

LimitIForce_basic DINT In 0: no Force Limitation, >0: Force limited to x * [10mA].

LimitIForceReached_basic | BOOL Out Axis is in force limitation.

LimitForce_pro DINT In 0: no Force Limitation, >0: Force limited to x * [1mN].

LimitForceReached_pro BOOL Out Axis is in force limitation.

Stop BOOL In Axis stops and will not move until Stop input is set back to 0.

StopDone BOOL Out Axis stopped due to Stop input set.

Digitallnput DINT Out Read digital inputs of the XENAX.

DigitalOutput DINT In Write digital outputs of the XENAX.

Forceteq® pro utilises an external force sensor
connected to the XENAX® over a Signateq®
device. This demo works the same way as its
basic counterpart, except all external forces
must be applied to the force sensor instead of
the motor. The ForcelLimit from Forceteq® basic

2.5.5 Forceteq® pro ForceMonitoring

o
»

FORCE

Sector 1

Sector 2

is still available in addition to the Forceteq® pro
ForcelLimit.

JsAxisForceteqPro2 (only extended signals listed, contains also all signals from JsAxisForceteqPro1)

Name Type Usage Function

AttributeClass DINT In Parameter Class, see Ethernet_IP_Manual*.
Attributeld DINT In Parameter Id, see Ethernet_IP_Manual*.
AttributeWriteExecute BOOL In Writes the WriteValue to the selected parameter.
AttributeWriteValue DINT In Value to write.

AttributeWriteLength DINT In Value length in bytes.

AttributeWriteDone DINT Out Set if write process is completed.
AttributeReadExecute BOOL In Reads selected parameter.

AttributeReadValue DINT Out Result of the read process.

AttributeReadDone BOOL Out Set if read process is completed.

Sector 3

POSITION
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In this example project, an axis drives between 2
positions in cyclic synchronous position mode.
Motion Axis Move (MAM) is used on a virtual
axis. The virtual axis is then linked with the real
Jenny Science axis.

To enable CyclicSyncMotion, the OperationMode
is set to 8 instead of 1.

A new MotionRotune is created, where the
position of the virtual axis is copied to the target
position of the real axis.

This example includes driving with a coordinate
System. 2 axes are employed for a xy system.
MCLM and MCCM function are used directly on
the coordinate System for this demo application.

Example project which shows how to drive in
degree instead of increments with a rotary axis
in Cyclic Synchronous position (csp) mode.

2.5.6 CIP Sync 1Axis

RO

— Move —

Zource g

Dest inst_int . Operationdode
1

_MC_MoveC

e
Source st J5 MGt

004
Dest inst_maveCylicPastion TargetPastion
04

inst_r
Enable inst_maveCylicPostion Enable
0«

Synchronous Copy File
Source Mo_uxis1 Outputs
De: Axist 01
L

st
ength

1

inst_n

0e

s inst_moveCylicPosit

M,

o

0«

st

2.5.7 CIP Sync 2Axis

2.5.8 CIP Sync 1Axis Rotary

N
-
v .
N

-

\ -
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Example of two axes in a Gantry system and
cyclic synchronous position mode.

Use the first demo “Simple Test” for Gantry
systems in profile position mode.

2.5.9 CIP Sync Gantry
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3 New Project in Studio 5000

This chapter describes how to put a Jenny
Science Axis into operation without a demo
project. It is possible to create a new project or
to add a Jenny Science axis into an existing
project.

3.1 Create Project

Create a new project. Rockwell Software®

Studio 5000

.
’ New Project Existing Project

Sampie Project

From Sample Project

Recent Projects

. a MNew Project &lﬂ
Choose your PLC and the name of the project. , L .
Project Types 2Ear
3 Logix I Compact GuardLogix® 5370 Safety Controller =
Qv 4 CompactLogic™ 5370 Contreller

1769-L16ER-BB1B Compactlogix™ 5370 Controller
1769-L18ER-BB1B Compactlogix™ 5370 Controller
1769-L18ERM-BB1B Compactlogix™ 5370 Cantroller
1769-L19ER-BB1B Compactlogix™ 5370 Controller
1769-L24ER-QB1E Compactlogix™ 5370 Controller
1769-L24ER-QBFCIE  Compactlogix™ 5370 Controller
1769-L27ERM-QBFCLE Compactlogix™ 5370 Controller

1769-L30ER Compactlogix™ 5370 Controller
1769-L30ERM Compactlogix™ 5370 Controller -
Mame: | ExampleTemp
Location:  CiTemp + | Browse.

8 Mew Project [l
ExampleTemp
Revision: 24 -
Security Authority: [Nantectinn 'l

[ Use only the selected Security Authority for authentication and
authorization

Secure With: O Logical Name <Controller Name>

Description:
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Add the Jenny Science PLCopen library to the
project by importing Add-On Instructions.

You can import all AOls and delete the AOIs
which are not needed.

If an older Version of the library is already
installed in the project, it is important to select
Overwrite on any Data Type with differences.
Differences are indicated with an icon.

3.2 Library Installation

Controller Organizer
-3 Controller SimpleTest
(27 Tasks

231 Mation Groups

SR 1d-On Instructi =
st Mew Add-On Instruction...
£ Data Types
23 Trends Import Add-On Instruction...
M., Logical Model
=55 1j0 Configuration db  Cut Ctrl+x
-5 1769 Bus Copy Ctrl+C
=& Ethernet Paste Ctrl+v
[ 176927 : e
at Paste With Configuration...  Ctrl+Shift+v
o il 10-13-014
Print 4
% | Impert Configuration - JS_MC_AQP.L5X
Z5 - aa
Find within: Final Mame
Import Cantent:
25 Add-On Instructions Configure Data Type References Wy
-3 {3 Multiple Instructions Impor Name Tperation |3y Final Name & [ 4] Desiption
""" JS_MC_Handish... |Use Existin JS_MC_Handie... | -~
L izait |
i Instructions ||l |YS_MC_IS Ovewite | |J5_MC_IS ]
Y_ﬂ pes JS_MC_IS_Chrlw'... |Use Existing JS_MC_IS_Ctifword -+ |Cantrafword 040 JS_MC...
M Errars/warnings JS_MC_IS_Emainfio| Use Existing J5_MC_I5_Enorlnfof »-||Infostiuct with all ermor infor...
JS_MC_IS_Emoiln.. | Use Existing J5_MC_I5_Enorln...| = |Ermor entry for Function blo.
JS_MC_IS_PracS... | Use Existing J5_MC_I5_ProcSta) -
JS_ME_IS_Stabiwl...|Llse Existing JS_MC_IS_Gtatw. | | Statusiwiord 6041 JS_MC_
JS_MC_PDO InE.. LUse Exis.. JS_MC_PDO_Imp... | ==
!YEXIJS_MC_PDD_DUL. Overwiite )3 S_MC_PDO_Out...| ==
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Register the EDS file for your XENAX® controller
with the EDS Wizard (EDS Hardware Installation
Tool) in Studio5000 Logix Designer.

Download the latest EDS file from your webpage
www.jennyscience.ch under
XENAX® Servocontroller=>Firmware Bus Module.

3.3 EDS-File Installation

& Logix Designer - Test [1769-L27ERM-QBFC1B 24.11]
File Edit View Search Logic Communications | Tools Window Help

EECEREEEER

QOptions...
=
Security 3
9 Documentation Languages. ..

Offline 1. T RUN " mport v
Mo Forces b ok Exnnrt »
= a I Energy Storage n
o &) = — =
I: F 10 <l EDS Hardware Installation Tool |I
Motion 3

Custom Toals...

(23 Mation Groups

I controlFLASH
(23 Add-On Instructions

(27 Data Types
Rockwell Automation's EDS Wizard x|
Options: 7;
Wht task do you wart to complete? (%

‘ (% Register an EDS filfs).
“This option will add a device(s)to our database.

" Unregster a device.
@ This option will remove a device that has been registered by an EDS fle from
our database.

(" Create an EDSfile.
ﬁ This option creates a new EDS il that allows our software to recognize your
device.

=@ O Upload EDS filels] fiom the device,
|=5] s opfion uplaads ard regsters tie DS filefs) stored i the device,

<zinick | Weters | Avbrechen |
Rockwell Automation's EDS Wizard x|
Registration 3
Hlectronic Data Sheet filels) will be added to your system for use in Rockwell Automation applications. i)

¥ Register a single file

" Register a directory of EDS files. = Lok in subfolders

Named

(JC ) [17 ~ nwcdung (- 0i75¥8_Busmod ~ Protokasoftvare_bus Mods - Etheret_ [P - Verson 212 - £05

Crganisiersn v Neuer Ordner

Anderungsdatum )
g Dowrloads
& Onedrive (=] xEnax_xvI_s3v8_EtherNetlP.eds 06.02.2016 16:09  EDSDatei
| Zuletzt besucht <] xEnax_xvi_7sve_EtherhietiP.eds 5.02201616:09  EDSDatei

I Deskiop S s
|

P Deskion
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https://www.jennyscience.com/en/download

3.4 IP-Address Setup with BootP-DHCP-Tool

The IP address of the XENAX® Busmodule is set g
to DHCP by default. Use BootP-DHCP-Tool to ’%

assign an IP address to the bus module if no 4
DHCP server is available. This tool has to be
downloaded separate from Rockwell
Automation. Changes to the IP setting are not
possible with an established Class 1 connection.
The PLC must be deactivated for this.

oot DG Vool - [N
Wi g_‘,w nware

Open BootP-DHCP-Tool and seiect Hetwork iierface
select the Network Interface.

Please select a network interface:

Description

1P Address
Intel(R) Ethernet Connection (7) 1219-LM 192.168.2.250
Intel(R) Wi-Fi 6 AX200 160MHz 192.168.10.205
Microsoft Wi-Fi Direct Virtual Adapter #3 Unknown
Microsoft Wi-Fi Direct Virtual Adapter #4 Unknown
OK
. gl‘uﬂﬂ’ DHCP EtherNet/IP Commissioning Tool - x |
Here the Network will be scanned for the e o e
devices. Please wait... ~  “wfwem | -
e e S
Entorad Relations
e | ress 1 [
Add Relation Bfaas)
“Ethernet Address (an'wpe '[hr:m\n;secl & IP Address T Hostname
BB E i ACHB:ACHCASIF DHCP 14:49:25
Listening for connactad devices.
. FlBootP DHCP EtherNewIP Commissioning To - X
As soon as the correct MAC-Adress is found ="
le Toals Help
click on it to change the settings and confirm sddRcaion sty sy R
. Erre e T e e TP ater Tierimams
Wlth OK ASERACRATI | BRER W3S 2
New Entry %
Sewer P Addiess [1921682.250 —
Clisnt Addiess (MAC) PU\:HAC:HUAHJF
Cliont P Adelrass: | 192 188 2 27
| Hostname | —
st A e e P
Dizscription
o | Cancel |
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Wait here for the new scan and the IP-Adress
will appears in the “Entered Relations”

In the WebMotion the IP-Adress is recognized
but DHCP is still Enabled.

Click to the MAC-Adress and “Desable
BOOT/DHCP”

If the settings are correct skip the
chapter “3.5 IP Address Setup with RSLinx”

If this message occour

“Communication Error”, “Failed to complete
the requested operation” or
“[Set_Attribute_Single] (16)” in Errors and
warnings of BootP then please deactivate the
cyclic communication to the PLC. Changes to
the IP setting are not possible with an
established Class 1 connection.

BootP DHCP EtherNet/IP Commissioning Tool

File Tools Help

Add Relation Discovery Histary

Ethernet Address (MAC) Type  (hrminsec) # 1P Address Hostname

ACHBAGECASIF DHCP 145125 4 192.160.2.247

Entered Relations

Ethernet Address (MAC)| Type | IP Address Hostiome | Description

ACEB:ACECATIF DHCP 192.168.2.247

Emors and wamings
Sent 192.168.2.247 to Ethernet address AC:6B:ACBCAS3F

Bl BootP DHCP EtherNet/IP Commissioning Taol

File Tools Help
Add Fialaticn B oy Ciaat Histary
Lozt Address WAk | [ype |Iheriusce ¢ F Addeas T ioztneme
Commug, x
Failed to complet the requested aperation.

Delets Relation \, 55 status bar for further information then press OK when ready to continug [ —
[Fmer s o | —
[T

Aielations

nings
< Raceived smmi messags fiom ACKE ACCAS IF [Set_Atibute_Single] (15)

10f 256
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The IP adresse of the XENAX® Busmodule is set
to DHCP by default. Use RSLinx to set a fixed IP
address.

Start RXLinx and Open RsWho.

Configure a new Driver if there is none.

Select the EtherNet/IP driver, click on add New,
follow the instructions and click close at the end.

Open Module Configuration of each XENAX®
Servocontroller.

Switch from DHCP to Manually and configure the
IP settings.

3.5 IP Address Setup with RSLinx

Bk

File Wiew Cornrunications Station DDE/OPC  Security “Window Help

%] £ 8]

m

L

File Wiew Communications Station DDE/OPC Security Window Help

5|

EN =)
Available Driver Types:
Close
L ~] | Add New. I ‘ l—l
T7B4-UZ0HF for DH+ devices | LEE

R5-232 DF1 devices
O Ethemst devices

1788-PKTAID)PCMEK, for DH+/DH-485 devices Status
DF1 Paling Master Driver ] O,

1784-PCIC(S] for ControlNet devices

DF1 Slave Driver

DH485 LIC devices

Virtual B ackplane [SoftLogixS8xx, USE)
DewiceMet Drivers [1770-KFDSDMPT drivers]
SLC 500 (DH425) Ermulator driver

SmartGuard USE Driver

Remote Devices via Link Gateway

Startup...
Start
Stap

Delete:

)5 Workstation, SCYSRWI001
5 Linx Gateways, Ethernet
B2 SE_ETHIP-1, Ethernet
-5 AB_ETHIP-2, Ethernet
-5 AB_ETHIP-3, Ethernet

i 19

Remuowe

- [l 192.168.2.55, 1769-L2TERM-QB

Driver Diagnostics

Canfigure Driver
Upload EDS file from device

Security...
Device Properties
|
Port Corfiguration | Advanced Port Configuration | Network|
Pon
@ Maruisly configure P seltings
TETam e Senae soreaneay Leing E00TF
) Obtain P setings sutomatialy using DHCP
1P Addiess 192 . 18 . 2 . 7
Metwork Mask: %5 285 . 240 . O
Galewap Addess: 19 . 8 . 10 . 1
Primary Mame ﬁ
Server
Seconday Name 7 0 0
Server - - -
Domain Hame:
Host Hame:
Status: Metwark Interface Canfigured
[ ok ][ Abbrechen | | Ubernchien | [ Hile
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Select New Module in the /O Configuration
folder.

Select your XENAX® version and add it to the
project.

Name the new XENAX® Module,

enter the IP address which was set in RXLinx,
and change the connection to

“Exclusive Owner, Full Assembly”.

Select Force Assembly or CIP Sync Assembly
depending on the application.

3.6 Add XENAX® Module

3 Trends
T, Logical Madel
-3 1/0 Canfiguration

-3 5069 Backplane

Bus Size

= _
E o
-
-
@ [0]5069-L310ERM t2018_11 16_te [+-
=
ﬂ Mews kodule.., |
Discowver bModules..
2 Paste Crl+4
Properties Alt+Enter
Print 3

Select Module Type

Catalog | Module Discover | Favorites

wena Clear Filers Hide Filers %
Module Type Category Fiters = Madule Type Vendor Fiers E
#nalog a AllerBradiey B
CIP Mation Corwerter Advanced Energy Industies. Inc.
Commurication Endhess+Hauser
dapter - FANUC CORPORATION -
< L, ] v < m ] v
Catelog Number Description Vendor Categay
101601 XENAX i 7590 Jenny Science G Generic Devieel
101601 XENAX i 430 Jenny Science 4G Generic Devieel

2 of 459 Module Types Found

Add to Favorites

[ Close on Create

2 New Madule ==
General' | Connection” | Madule Info” | Intemet Protocal” | Pert Configuration” | Network
Type: 101601 KENAX i 7HVE
Vendor Jenny Soience AG
Parent: Lacal
e IA”S‘ I Ethemet Address
Bescrtion O Prvate Nebwark; 1921681,
© IP Address 192 . 168 247
) Host Mame:
Madue Definiion
Revision: 2mz
Electionic Keying:  Compatible Moduie
Connections: Exclusive Owner, Full Assembly
l Chenge l
Status: Cresting ok | [ Cancel | [ e
5 Madule Definition* =
Revision: 020 =
Electronic Keying: [Eompatible Module v]
Connections:
[Maime Tag Suffix
Exclusive Cwner, Irput: ] Azl
-
Force Assembly Cutput: Axis1:01
-
[ QK J [ Cancel ] [ Help
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The Library is described in detail in chapter 6.
However, there are some pitfalls which can be
avoided by reading this section.

Every axis requires one instance of the
Mc_Axis structure. All function blocks for the
same axis share the same instance of the
Mc_Axis structure. The input and output values
of the Mc_Axis structure must be copied
from/to the real Axis with a CPS block (see
demo application).

Some function blocks require an instance of a
message. A new instance is required for every
block. The messages are mostly configured by
the function block itself except for two
settings.

There are get and set messages. The correct
service type for each message type and the
linked source/destination element must be

selected manually. Studio 5000 may ask you to
configure other parameters than service type
and Destination/Source element. However,
those values will be overwritten at runtime.

A periodic task cycle time of 4ms is
recommended.

3.7 Mc_Axis and Messages

——J=_MC_ForceCalibration:
JS_MWC_ForceCalibrati.... inst_fe ()
Execute inst_fc Execute

0«
StartPos inst_fc. StartPos
0«
EncPos inst_fc EncPos
0«
Dane inst_fc.0one
0«
Buzy inst_fo Busy
0«
Command&borted  inst_fo.Commandahborted
0«
Errar inst_fc Errar
0«
Errarilr inst_fc ErrarlD
0«
M _Awis M _&xis
o] caonst
MagF et MaoFCGet [
=g _FCGet Mzg_FCGet
tagF CSet MagFCSet (L)
M= FCSet M=g FCSet

Message Configurstias - MigFCSET
iguratcn, | Commurication | T
Medqge Tyoe | CIP Genesic -
Servin
o {sot stk Sonie
Source Langth: 4

[S_MC_ForceCaibration Message Configuration - MsgFCGET =
J5_MC_ForceColieati.. inst_mo_forceteq [ Corligueation | Communication | Tag
Execute te_enecute
0+ f : —
StatPos fe_sevtpos Message Tioe | CIP Genssic )
0
EndPas te_sndpos Service || =
o+ T |ekitickuin Sogle J
Dore 1e_dore 0
0+
= e ) e O g
o rstance: 1 J N i
Commandabored 1e_cmaaton New Tag...
0+ .
Errer fc_seror
0+
ErveelD fe_serorkd
0
Me_Asds st _me_is
© const -
- wepeons (| O Enable O Enatletwaiing O Ston 2 Dere Done Length: 0
Mg PGt wsg_Feoer & O Emor Coder Estended Enror Code: ] Tined Ot &
MsgFCSet MsgFCSET (] Enioe Pl
Fi
Msg_FCSet Meg FESET Shapa .
\\ oK Abbiechen [ Hte

) oo

(Bytes)

Class: | (Hex)
Irstance: 1 Atribate: 1 (o) W
(J Ensble O Enable Waling Q Seart 2 Dene Dene Lengthe 0
O Emor Code: Estended Eror Code: Timed Out +
Enoe Pathe
Emoe Tea:
0K Abbiechen Hile
3.8 Task Cycle Time
consler senie SETE]

{51 Controller SimpleTest
Contraller Tags
{3 Controller Fault Handler
(X3 PowerUp Handler

General  Configuration | Program Schedule | Mritor |

Type: Periodic -

Period: 000 ms
DemoProgram1
(g 3sc_mas1 Priority: 10

[ Unscheduled Programs l—
500000 ms

£ Motion Groups
AU d A

ingrouped Axes I Disable Automatic Output Processing To Reduce Task Ovehead

™ Inhibit Task

Watchdog

(23 Add-On Instructions

5 Data Types

Lgh User-Defined
L Strings

L4 Add-On-Defined

L Predefined

L4 Module-Defined

(23 Trends

=] (Lower Number Yields Higher Friorty)

T, Logical Model
= £311j0 Configuration

[bemehmen
=6 1769 Bus

oK I Abbrechen

Hitfe




Cyclic synchronous motion enables driving with
a virtual axis. A Jenny Science axis can be linked
with a virtual axis. This operation mode
requires a few more setup steps than
described in the previous step. On the other
hand, this driving mode allows to move
multiple axes synchronized meaning multiple
axes can drive a precalculated path. In addition
to that, it is possible to use Coordinate Systems
of Studio 5000 where the target position can
be specified as [x,y] or [x,y,z] vector.

This chapter leads through the additional
configuration steps for this mode which were
not described in the previous chapter. These
steps are required and are not optional.
Ignoring these steps will lead to error 77 or
error 50.

There are also example project available.

The bus cycle time is fixed to 4ms with
Busmodul FW lower than V5.00. This can not
be changed. Additionally, the servo controller
delays all position values by 3.5 bus cycles
which results in a 14ms delay. This delay is
required to compensate lost or delayed
Ethernet frames. This means that Jenny
Science Axes will not start moving at the same
time as other axes with full CIP Sync support.

With Busmodul MP and FW V5.00 or higher
the bus cycle time can be set from 1-4ms. With
1ms the delay will be reduced to 3.5ms.

4 Cyclic Synchronous Motion

4.1 Limitations
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Add a Motion Group

Name the motion group and create it

4.2 Virtual Axis

Bea MationPrg

: Pararreters and Local Tags
; & MotiohRoutine

L2 Unscheduled Prograrms

(=] otion Grou ps
-2 Ungrouped

| Mews Motion Group...

5] add-On Instrug é{] Cut
[} )58 Cypclic

(2 05 MC_Ass| = CoPY
5003 )5 MC_Cyel B Paste

Crl+3
Ctrl+C
Ctrl+4

Mew: Tag
Harne: M otionGroupl
Description: i
Usage: <controller:
Alias Faor:
Data Type:  MOTION_GROUP (]
Parameter
Caonnection:
Scope: [RLISC_CyclicS pnetotion w7 =
External [ Read/wiits -
Aooess
Style:
[ Canstant

Sequencing

|| Open MOTION_GROUP Configuration

Open Parameter Connections

==
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Add a virtual axis to the new motion group.

Name the virtual axis and press create.

Open the properties of the virtual axis.

-8 MotionPrg
Pararneters and Local Tags
E MotionRoutine
‘.23 Unscheduled Programs
=45 Motion Groups

g

(515 MC_MoweC
(T3 5_MC_MoveR

tdotion Direct Commands...

3 I5_MC_Power Cross Reference Ctrl+E
055 MC_Reads, i R
(155 MC_Read,

LIS MC Reads  praperties Alt+Enter

518 hd Dandn

Hews Tag
Mame: | l Create \vl
Description: -
Usage: <contralier:
Alias For:
DotaTyps:  A%IS_WIRTUAL G
Parameter
Connectiar
Scope: [RJ5C_CyclicSynchotion_<i7...
Euternal [F!eaerite ~
Access
Style:
[ Constant
Sequencing

[ Open £15_WIRTUAL Configuration

Open Parameter Connections

L3 Unscheduled Prograrns
=-E51 Mation Groups
=3 MotionGroupl

E3 Ungroupd Goto Module

-5 Add-On Tnstr tanitor &xis Tag
o5 IS8 5 Ty
-5 J5_MC_Ax Fault Help
-3 15 mC_C Clear &3 Faults
-8 5 MC_C
o315 MC_Fo % Cut Ctrl+3
-0 15 MC_H Copy Ctrl+C
[ )5 MC_H 2 Paste Ctrl+V
-0 J5.WC Ini Delete Del
i3 )5 MC_Jo
-5 IS MC_M Motion Direct Commands..,
Jgﬁ-mg-m tanual Tune...
- L M| .
03 JSMC_Pa Motion Generatar,.,
.32 J5_MC_Re Cross Reference Ctrl+E
-5 J5_MC_Re Print
-2} J5_MC_Rey
(05} )5 MC R Properties Alt+Enter
L S asn

© 3 Ungrouped x| New fuds £905_COMSUMED..
=45 Add- On Instructio Mewr Coordinate Systerm.., A5 _SERVO..,
3 JsisCyclic Sy VI — 205 SERVO_DRIVE...
. ontor Grou a
gﬁ-mg-’é"”f’; P #05_GENERIC. .
. M C_Cyclic
Fault Hel
G315 ME_Cyeli ault Help £15_GENERIC_DRIVE
(13 )3 MC_Forcet Clear Motion Group Faults A35_CIP_DRIVE...
T IS MC_Halt ot cotet AMS_VIRTUAL,.,
G815 MC_Handle 5
35 MC Init Copy Ctrl+C
TR IS MC_Jogvelg BB Paste Chrl
07 15 M _Mowed Delete Del
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Open the update period settings.

Set all periods to 4ms. Other update periods
are currently not supported with Busmodul FW
lower than V5.00.

With Busmodul MP and FW V5.00 or higher
the bus cycle time can be set from 1-4ms.

Make sure the master delay compensation is
enabled.

This example uses increments as position units.

[E=R EoR 5

45 Az Properties - Vhisl

General | Motion Planner | Units | Conversion | Homing | Dynamics | Tag |

LUpdate Period: 20

R Aoxis Schedule

[E=E Nl =)

Update Period and Schedule

Base: alternate 1: Alternate 2:
Ims (in 0.5 increments) I 40 v lms

Vsl

Estimated Utilization - Motion Actual Utilization - Motion

Logix Cantraler: 8% Logiz Controller:
Task1/0 Cycle: 8.7% Task1/0 Cycle:
Connection 1/0 Cycle: 9.9%
Communications: 0.0%
Ethernet Media: 0.0%
[ oc | [ concel | [ apy | [ nep |

Lo o s

5 Buis Praperties - Vsl
Molion Plarner [ Units | Corwversion | Homing | Dynamics | Tag_|

Output Cam Execution Targets nE

Progiam Stop Astion
Master Delay Compensation
[T Enable Master Postion Eiker

Master Fosition Fiter Bandwidth, |01 Hertz

= o=

5> Axis Praperties - Vhxis1

General | Motion Planner | Urits | Conversion | Homing | Dynamics | Tag |

| rcremens |

Awerage Yelocily Timebase: 0.2 Seconds

Bosttion Unis:

| e
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Select a positioning mode according to your
axis type and specify the ratio between
encoder counts and increments. This is 1 in this

case.

Set the maximum values according to your
application and press ok.

5 fuxis Properties - Vsl

| Gieneral | Motion Plsnner | Units | Conversion | Homing | Dynamics | Tea |

Positioning Mode:
Conwersion Constant: 1.0 Feadback Counts/1.0 Increments|

Fsition Urwind:

|000

Feedback Counts/Unwind

> Buis Praperties - Vixis1

=1 E= )
Dynamics | Tag
Masimum Speed: Increments/s Manual Adius..

Maximum Acceleration: 100000.0 Increments/s"2
Maximum Decelsration 100000.0 Increments/s"2
Marimum Acceleration Jers:  1000000.0 Increments/s”3

Marimum Deceleration Jerk: 1000000.0

= 100% of Mar Acoel Time
= 100% of Max Decel Time | Caleulale.

Inciements/s"3

i sbbrechen | | bemsmen
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4.3 Task configuration

Two tasks are required for cyclic motion. The
main Task is a periodic task with low priority.
This periodic task is executed every 4ms or
slower. The second task is an event task
triggered by the Motion Group.

4.3.1 Main Task

The JSAxisCyclicSync is called in the Main Task.
Main Task is a periodic tasks with low priority.
It is possible to increase the period value to for
example 20ms to reduce CPU consumption.

copy eds input
into axis handle

B Task Praperties - MainTask

Configuration | Program S chedule | Maritor |

Type: Peiodic -

Period: 4.000 ms

Fririty 14 = (Lower Number Yields Higher Friority)
Watchdog: 500.000 ms

[7] Disable Automatic Dutput Pracsssing Ta Reducs Task Overhead
[ Inkibt Task

ErrarPencing
Errarumber
ErrarSource
AcknowledgeDone
AutoResetOrError

CommunicationOk

AxisRet
me_gis
Msg_Get
MsgGet
Msg_RefSet
MsgReiSet
Msg_Gethlodle
MsgGethods
Msg_Sethode
MagSethode
Msg_ErrarGet
MsgErrorGet

0
inst_tsauds1 ErrorPending
0«
it _Jsixis1 Errorhiumber
0

irest _JsAxist ErrorSource
0

inst_lsxis1 AcknowledgeDone
0«

inst_JsAxist AutoResetOnError
0+

inst_JsAxist CommunicationOk
0

-
ReadyForCyclickotion inst_JsAxis ReadyForCyclicMotion
ne

izt
M _asis]
Msg_Get
MegGet [
Msg_RetSet
MsgRefSet [
Msg_Gethode
MsgGetMode (-]
Msg_Sethode
MsgSethode ]
Mesg_ErrorGet

MsgErrorGet ()

4.3.2 Motion Task

The second task is an event task triggered by
the Motion Group. It must have highest
priority. Make sure that the second checkbox is
disabled. This task links the virtual axis with the

Cyelic

communication with

axis s ok

inst_JsAxis1 CommunicationOk

real axis.

send postion of the virual axis tothe resl axis in & taks with highest priority.

IS ARIECYIC:
Synchronous Copy File ——— —— Synchronous Copy File  —
Source Axist:] JSAxisCyelicSyne [ERe = | Source Mc_Axist Outputs
Dest Mc_Azist Inouts PowerEnable inst_lsAxis1 PowerEnable Dest Axig1:0
Length 1 1e Length 1
RefonPowerUp inst_Jsioist RefonPowerlp
1e
Referencehode inst_tsAxist Refersncetode
0e
AcknowlsyEErTor inst_JsAxisT AcknovlstgeErTor

MO

J1E
1c

Move

& Task Praperties - MotionTask

Canfiguration | Pragrarn Gehedule | Monitor |

Axis ActualPostion
004 Enable

Dest inst_moveCylicPostion TargetPostion
0+

Source

Tipe
Trigger: Motion Group Execution -

Tag MotionGroup] |

[7] Execute Task If No Event Dcours Within | 10.000 ms
Priority 1 = (Lower Nurber Yields Higher Priority]
‘watchdog: 500.000 ms

lE Disable Automatic Dutpu Pracessing To Reduce Task Dverhead |
] Inbibit Task

Me_&xis

J5_MC_MoveCyelicPosi...

TargetPostion

-J5 _MC_toveCycicPosti

irest_moveCylicPosttion Enable

[
inst_moveCylicPostion TergetPostion
o

CurrentPosttion inst_moveCylicPostion CurrerdPosition
a

Me_Axist

irest_moveCylicPostion [

-

Synchronous Copy Flle
Source Mc_pxis1 Outplts
Dest A0
Length 1
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4.3.3 Enable time Synchronization

File Edit View Search Logic Com

Although time synchronization is not used, 5 iu% o
some PLC families require it to be enabled in = -t

-
LU LU
Ho Forces Go Online
. MoEdis Uplosd..
the Controller settings. | Eem
[Comaerorgne Program Mode +
Run Mode
TestMode
ot Dl Seving 40001
Clear Fults
G To Faults Tme Smchronize
1 1 DANGER, I e synchioncaton =
== s
chasse o ary olber
on i master nchiriaed deves, ney Sioeience
3 e ke e o unespected otk Salely cerholers may
O s 5 synchroriaed ime sove ko lbs v sl vt 1 the
O Duphoate CST master deteced oealchasas
O 3T Mastostip diaied
O NoCST masse

[atrces. |
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With CIP Sync, it is possible to synchronize the
motion of multiple axes with higher accuracy
where needed. However, this option requires a
faster PLC and a network capable of supporting
CIP Sync.

CIP Sync Motion solves the limitation of Cyclic
Synchronous Motion. The delay is reduced
from 3.5 bus cycles to 1 bus cycle. On the other
hand, CIP Sync Motion requires a more precise
interval of the Implicit Messages because the
buffer to correct irregularities is much smaller.
Error 77 indicates that the Implicit Messages
arrive at irregular time intervals.

CIP Sync Motion requires the configuration
steps described in chapter 4 Cyclic
Synchronous Motion and the CIP Sync
Assembly must be selected to activate it.

Additionally, at least the following versions are

required:
Version
Xenax/Intax Firmware | 08.04
Busmodule 05.20
JSC_MC_AOP library 02.00.14

5 CIP Sync Motion

5.1 Limitations

5.2 Configuration

5 Module Definition* (=]
Rewision: 020 =
Electronic Keving: ’Eompatible Module V]
Connections:
Mame Tag Suffix
Exclusive Owwner, CIP Sync Assembly Input: Axizhiain:1
- 1
Cutput: AxisMain:C
Exclusive Ovvner, CIP Sync Assembly €—CIP Sync enabled
€— CIP Sync Disabled
Digital Outputs S.zzembly
Exclusive Owvvnet, IForce Azsembly
4 Exclugive Owner, Standard Assembly ¥
Input Conly
Listen Only
0k l [ Catwcel ] [ Help
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Jenny Science provides a PLCopen library for
Studio 5000. The PLCopen standard is easy to
understand and includes basic movement
functions as well as Jenny Science specific
features. This library is called JS_MC_AOP and
can be downloaded from
WWW.jennyscience.com.

(See chapter 1.4 Additional Resources). The
library is already included in all example
projects. It is used by the JSAxis AOI.

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

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

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

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

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

Important:

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

starting a movement.

6 JS_MC_AOP Motion Library

6.1 State Diagram
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https://www.jennyscience.com/en/download

JS MC_Halt

Discrete Mation Continuous Motion

Stopping

Errorstop

Reference Standstill

Disabled

Note5
JS_MC_Reference

Note 1:

From any state. An error in the axis occurred.

Note 2:

From any state. JS_MC_Power.Enable = FALSE and there
is no error in the axis.

Note 3:

JS_MC_Reset AND JS_MC_Power.Status = FALSE.

Note 5:

JS_MC_Power.Enable = TRUE AND JS_MC_Power.Status =
TRUE

Note 6:

JS_MC_Stop.Done = TRUE AND JS_MC_Stop.Execute =

FALSE
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6.2 Required AOls

The functionality of the JS_MC_AOP in
implemented in various small function blocks. In
this subchapter, all required function blocks are

described. Demo programs in the subsequent
chapters will show the function blocks in action.

6.2.1 Init
This function block must be called once at start up.
It initializes the axis reference handle which is
needed in all function blocks. The function block
must be called before any other JS_MC_AOP block
is called.
Signal Name Direction Description
Enable In The first positive edge initializes the library.
EnforceReferenceDrive | In Linear axes only perform a reference drive if they are

not referenced yet. If set, linear axes will always
perform a reference drive. No effect on rotative motors.

OperationMode In 1 = Profile position, drive with JS_MC_MoveAbsolute
8 = Cyclic Synchronous Motion, drive with
JS_MC_MoveCyclicPosition and a virtual axis.

Valid Out Initialization finished successfully
Error Out Error during Initialization.
ErroriD Out Error number
Mc_Axis In/Out The axis reference handle.

6.2.2 Cyclicln

Has to be called at the start of the periodically called
program. This block reads the cyclic data from the

bus.
Signal Name Direction | Type Description
Enable In Bool Enables cyclic communication.
Valid Out Bool Cyclic communication is working.
Error Out Bool Error, reset enable to clear error.
ErrorlD Out DINT Error number.
AxisRef InOut Module Defines the axis which this function block operates on.
Mc_Axis InOut JS_MC_IS | The axis reference handle.
MsgGet InOut Message | Message to read motor type.
Msg_Result InOut SINT[10] | Message result.
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6.2.3 CyclicOut

Has to be called as the last JS_MC_AOP block in the
periodically called program. This block writes values
to the fieldbus.
Important: All other JsMcLib blocks must be called
between Cyclicln and CyclicOut.

Signal Name Direction | Type Description
Mc_AXxis InOut JS_MC_IS | Defines the axis which this function block operates on.
MsgGetMode InOut Message | Message to read mode of operation.
Msg_GetMode | InOut DINT Destination Element of the GetMode message.
MsgSetMode InOut Message | Message to write mode of operation.
Msg_SetMode InOut DINT Source Element of the SetMode message.
MsgGet InOut Message | Message to read motor type.
6.2.4 Power
The enable input of the power blocks
switches the power stage on and off. The
power stage is turned on when the Status
and Valid output is set.
Signal Name Direction | Type Description
Enable Input Bool Positive edge enables the drive power stage.
Negative edge disables the drive power stage or clears
function block error.
Status Output Bool Effective status of the power stage.
Valid Output Bool The power stage is in the requested state.
Error Output Bool Error occurred within function block.
ErroriD Output DINT Error number.
Mc_Axis InOut JS_MC_IS | Source Element of the SetMode message.
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With linear motors, a reference drive must be
executed before any other movement can be
performed. During a reference drive, the motor
moves in one direction. The direction can be
specified with the RefrenceMode input.

Rotary motors can be referenced, but they do not
need to be referenced. However, some functions of
the XENAX® servo controller require a referenced
motor. Motors with ABZ encoders can be
referenced with a Z-Mark in the Motor.
ZMarkSpeedRot defines the speed during such a
reference drive and the ReferenceMode defines the
direction. All rotary motors can be optionally
referenced with a limit switch. The speed during a
limit switch reference drive is defined by the input

6.2.5 Reference

ReferenceSpeedRot.

Signal Name Usage Type Description
Execute Input Bool Start reference at rising edge.
ReferenceMode Input SINT Reference modes:

-1: Use reference mode configured in WebMotion

0: motor default LINAX/ELAX: 2

ROTAX: 10
3-d Party: 10

1: REF_MARK_POS

2: REF_MARK_NEG

3: GANTRY_POS

4: GANTRY_NEG

5: GANTRY_POS_REV_MOT

6: GANTRY_NEG_REV_MOT

10: CW_CCwW

11: CW_CW

12: CCW_CCW

13: CCW_CW

14: CW_SHORT

15: CCW_SHORT

(For more details, see Appendix 8.1)
ZMarkSpeedRot Input DINT Reference speed with Z-mark [increment/s] (only for

rotative drives)
ReferenceSpeedRot | Input DINT Reference speed with HW switch [increment/s] (only

for rotative drives)
Done Output | Bool Reference procedure has finished successfully.
Busy Output | Bool The function block is not finished.
CommandAborted | Output | Bool Function block is aborted by another command.
Error Output | Bool Error occurred within function block.
ErroriD Output | Bool Error number.
Mc_Axis InOut JS_MC_IS | The axis reference handle.
MsgRefSet InOut MESSAGE | Message to configure reference settings.
Msg_RefSet InOut DINT Source value for Message.

42



6.2.6 Reset

Resets the XENAX® servo controller. A reset brings
the XENAX® servo controller from an error state
back to normal operation.

Signal Name Direction | Type Description

Execute Input BOOL Resets Axis Error on rising edge.
Done Output BOOL Error is cleared.

Busy Output BOOL The function block is not finished.
Mc_Axis InOut JS_MC_IS | The axis reference handle.

6.2.7 HandleModeOfOperation

This is a library internal function block and must not

be instantiated.

6.3 Optional Function Blocks

To save memory, optional function blocks
can be removed from the project if they are
not needed.

6.3.1 MoveCyclicPosition

This AOI links a virtual axis with a real Jenny Science
Axis. All movements performed on the virtual axis
will be reflected on the Jenny Science axis. Only use
this AOl when operation mode input of Init AOI is
set to 8 (Cyclic Synchronous Position mode).

Signal Name Direction | Type Description

Enable Input BOOL If enabled, sends TargetPosition to real axis. Make
sure to set a target Position near the current positon
of the axis. The axis will try to reach the target
position as fast as possible.
Reset enable input if you want to power off the axis or
perform a force calibration.

TargetPosition Input DINT Target position from virtual axis [increment].

CurrentPositon Output DINT Outputs the current position of the real axis.

Mc_Axis InOut JS_MC_IS | The axis reference handle.
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6.3.2 MoveCyclicPositionRotary

This AOl is use used instead of
MoveCyclicPosition if the virtual axis is set to
rotary. This allows to move the virtual axis in
degree and to connect the virtual axis with a

real axis. The Enable input couples the real
and the virtual axis. Make sure to call this
function block every 4ms as soon as
JsAxis.CommunicationOK is active. See demo
application for further details.

Signal Name Direction Type Description

Enable Input BOOL If enabled, the virtual axis is coupled with
the real axis. All changes to
TargetPositionRotary will be recalculated
to increments and send to the real axis.

TargetPositionRotary Input REAL Position in degree of the Virtual Axis in
Rotary Positioning Mode. Use
VAxis.ActualPosition as input value.

VAXxisPositionUnits- Input DINT The Position Units required for one

PerRevolution revolution of the virtual axis. This can be
calculated by dividing “Position Unwind“
by “Conversion Constant” (see image
below: 36’0000 / 1’000 = 360).

IncrementsPerRevolution | Input DINT Increments needed for one revolution of
the real axis. See Webmotion under setup
motor “INC PER REVOLUTION".

CurrentPositon Output DINT Outputs the current position of the real
axis in increments.

CurrentPositionRotary Output REAL The current position of the real axis
recalculated in degree.

Mc_Axis InOut JS_MC_IS | The axis reference handle.

Virtual axis configuration:

i

% Bz Properties - Wixisl

I?I@

| General I b ation Planner I I hitg | Conversion | Haming I Dynamics I Tag |

Pozitioning Mode:

Convergion Constant,  1000.0

Position Urwind: 360000

Feedback Countz/1.0 Pozition Units

Feedback Countz/Urmwind

(] 4 ] [ Abbrechen [bermehmen
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6.3.3 MoveAbsolute

Drives to an absolute position. The drive is started
with a positive edge at the execute input and is
finished when done output gets set.

Signal Name Direction | Type Description

Execute Input BOOL Start move at rising edge.

Position Input DINT Target position [increment].

Velocity Input DINT Maximum velocity [increment/s] (not necessarily
reached).

Acceleration Input DINT Maximum acceleration [increment/s2] (not necessarily
reached).

Scurve Input DINT S-curve parameter during the acceleration [%)].

Done Output BOOL Commanded position reached.

Busy Output BOOL The function block is not finished.

CommandAborted | Output BOOL Function block is aborted by another command.

Error Output BOOL Error occurred within function block.

ErrorlD Output DINT Error number.

Mc_Axis InOut JS_MC_IS | The axis reference handle.
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6.3.4 MoveRelative

Drives a defined relative distance from the current

position. The drive is started with a positive edge at

the execute input and is finished when done equals

one.

Signal Name Direction | Type Description

Execute Input BOOL Start move at rising edge.

Distance Input DINT Target distance for the motion [increment]

Velocity Input DINT Maximum velocity [increment/s] (not necessarily
reached).

Acceleration Input DINT Maximum acceleration [increment/s2] (not necessarily
reached).

Scurve Input DINT S-curve parameter during the acceleration [%].

Done Output BOOL Commanded position reached.

Busy Output BOOL The function block is not finished.

CommandAborted | Output BOOL Function block is aborted by another command.

Error Output BOOL Error occurred within function block.

ErroriD Output DINT Error number.

Mc_Axis InOut JS_MC_IS | The axis reference handle.

6.3.5 JogVelocity

Drives with a constant speed. The speed can be

changed during motion.

Signal Name Direction | Type Description
Enable Input BOOL Activates driving with a constant speed.
JogPositive Input BOOL Executes a movement in the positive direction.
JogNegative Input BOOL Executes a movement in the negative direction.
Velocity Input DINT Value of maximum velocity [increment/s]
Note: This value can also be changed while a movement is taking
place.
Acceleration Input DINT Value of maximum acceleration [increment/s2]
Note: This value can also be changed while a movement is taking
place (new value is used at the next velocity change).
Deceleration Input DINT Value of maximum deceleration [increment/s2]
Note: This value can also be changed while a movement is taking
place (new value is used at the next velocity change)
Jogging Output BOOL Movement being carried out.
Active Output BOOL The function block is active, possible to execute
movements.
Busy Output BOOL The function block is not finished.
Mc_Axis InOut JS_MC_IS | The axis reference handle.
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6.3.6 Halt

Aborts any ongoing move absolute or move relative

commands.
Signal Name Direction | Type Description
Execute Input BOOL Aborts current MoveAbsolute or MoveRelative
command on rising edge.
Deceleration Input DINT Deceleration used to stop axis [increment/s2].
Range: 2’000- 1’000°000°000.
Done Output BOOL Zero velocity is reached.
Busy Output BOOL The function block is not finished.
CommandAborted | Output BOOL Function block is aborted by another command.
Error Output BOOL Error occurred within function block.
ErrorlD Output DINT Error number.
Mc_Axis InOut JS_MC_IS | The axis reference handle.

6.3.7 Stop
Stops any motion of the axis and switches to a
stopping state. No drive commands are allowed in
the sopping state. Reset the execute input to leave
the stopping state.
Signal Name Direction | Type Description
Execute Input BOOL Stops the axis from any movement on rising edge and
blocks any further movement. The axis is blocked until
execute is released.
Deceleration Input DINT Deceleration used to stop axis [increment/s2].
Range: 2’000- 1’000°000’000.
Done Output BOOL Zero velocity is reached.
Busy Output BOOL The function block is not finished.
CommandAborted | Output BOOL Function block is aborted by another command.
Error Output BOOL Error occurred within function block.
ErrorlD Output DINT Error number.
Mc_Axis InOut JS_MC_IS | The axis reference handle.
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6.3.8 ForceCalibration

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

Signal Name Direction | Type Description
Execute Input BOOL Starts a force calibration on rising edge.
StartPosition Input DINT Start position for the force calibration [increment].
EndPosition Input DINT End position for the force calibration [increment].
IterativeFcDisable | Input BOOL Set to 1 if the motor oscillates during the Force
Calibration. This will clear old calibration data before a
new calibration is started.
Done Output BOOL Force calibration procedure has finished successfully.
Busy Output BOOL The function block is not finished.
CommandAborted | Output BOOL Function block is aborted by another command.
Error Output BOOL Error occurred within function block.
ErrorlD Output BOOL Error number.
Mc_Axis InOut JS_MC_IS | The axis reference handle.
MsgFCGet InOut Message | Get Message for force calibration.
Msg_FCGet InOut DINT Destination element for Get Message.
MsgFCSet InOut Message | Set Message for force calibration.
Msg_FCSet InOut DINT Source element for Set Message.
6.3.9 SetOA
SetOA is used to set optional parameters in the
cyclic transmitted output assembly.
Signal Name Direction | Type Description
Execute Input BOOL Writes the value on rising edge.
Index Input SINT Select a variable from the output assembly.
5: LimitlForce
6: FollowingPositionErrorWindow
7: TargetPositionWindow
Value Input DINT Value to set in the output assembly.
Note: LimitlForce is set in 10mA steps. A value of 20 corresponds
to 200mA. The other two parameters are set in increments.
Done Output BOOL Value is set.
Error Output BOOL Error occurred within function block.
ErrorlD Output DINT Error number.
Mc_Axis InOut JS_MC_IS The axis reference handle.

48



6.3.10 ReadPSR

Reads the Process Status Register (PSR). This
registers contains various information about the
XENAX® servo controller. The PSR shows for
example if the servo controller is referenced.

Signal Name Direction | Type Description

Enable Input BOOL As long as "Enable" is TRUE, the actual Process
Status Register of the XENAX controller is read
continuously

Valid Output BOOL A valid set of outputs is available at the
function block.

ProcessStatusRegister | Output JS_MC_IS_ProcStat | process Status Register of the XENAX
controller (For more details, see XENAX®
documentation).

Mc_Axis InOut JS_MC_IS The axis reference handle.

6.3.11 ReadStatus

Reads the current PLCopen state of the XENAX®
servo controller. Only one state can be active at the

time.

Signal Name Direction | Type Description

Enable Input BOOL As long as Enable is TRUE, the axis status is read
continuously.

Valid Output BOOL A valid set of outputs is available at the function
block.

Disabled Output BOOL JS_MC_Power has not powered the axis, or an error
had been acknowledged by JS_MC_Reset and the axis
has been turned off.

Standstill Output BOOL JS_MC_Power powers the axis, but no motion
command is active.

Reference Output BOOL JS_MC_Reference has started referencing the axis.

DiscreteMotion Output BOOL Axis is in motion due to one of the following function
blocks: JS_MC_MoveAbsolute, JS_ MC_MoveRelative
JS_MC_Halt.

ContinuousMotion | Output BOOL Axis is in motion due to the following function block:
JS_MC_JogVelocity, JS_MC_ForceCalibration.

Stopping Output BOOL JS_MC_Stop is active.

ErrorStop Output BOOL An error has occurred. Use JS_MC_Reset to
acknowledge errors.

Mc_Axis InOut JS_MC_IS | The axis reference handle.
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Reads digital inputs which are located in the
XENAX® socket.

6.3.12 ReadDigitallnput

Signal Name Direction | Type Description

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

Valid Output BOOL A valid set of outputs is available at the function
block.

Digitallnput Output DINT The value of digital inputs (bit-coded)

Mc_Axis InOut JS_MC_IS The axis reference handle.

Writes digital outputs which are located in the
XENAX® socket.

6.3.13 WriteDigitalOutput

Signal Name Direction | Type Description

Execute Input BOOL Writes the DigitalOutput value at the rising
edge

DigitalOutput Input DINT The value of digital outputs (bit-coded)

Done Output BOOL Digital outputs are written

Mc_AXxis InOut JS_MC_IS The axis reference handle.

Reads the current position of the XENAX® servo
controller in increments.

6.3.14 ReadActualPosition

Signal Name Direction | Type Description

Enable Input BOOL As long as "Enable" is TRUE, the actual position
is read continuously.

Valid Output BOOL A valid set of outputs is available at the function
block.

Position Output DINT Actual position of the axis [increment].

Mc_Axis InOut JS_MC_IS The axis reference handle.
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Sets the current limitation in [10mA]. Example
a value of 20 corresponds to 200mA.

6.3.15 WriteLimitCurrent

Signal Name Direction | Type Description

Enable Input BOOL If true, writes the current limitation into the
output assembly.

LimitCurrent Input INT Current limitation [10mA].

Mc_Axis InOut JS_MC_IS The axis reference handle.

Sets the force limitation based on the
Forceteq® sensor.

6.3.16 WriteLimitForce

Signal Name Direction | Type Description

Enable Input BOOL If true, writes the force limitation into the
output assembly.

LimitForce Input DINT Force limitation [mN].

Mc_Axis InOut JS_MC_IS The axis reference handle.
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Reads the motor current in mA.

6.3.17 ReadActualCurrent

Signal Name Direction | Type Description

Enable Input BOOL As long as "Enable" is TRUE, the actual current
is read continuously.

Valid Output BOOL A valid set of outputs is available at the function
block

Current Output INT Actual motor current [mA].

Mc_Axis InOut JS_MC_IS The axis reference handle.

Reads the force in mN measured by the
Signateq® force sensor.

6.3.18 ReadActualForce

Signal Name Direction | Type Description

Enable Input BOOL As long as "Enable" is TRUE, the actual current
is read continuously.

Valid Output BOOL A valid set of outputs is available at the function
block.

Force Output DINT Actual force measured by Signateg® [mN].

Mc_Axis InOut JS_MC_IS The axis reference handle.
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6.3.19 ReadAxisError

ReadAxisError records all errors and stores them in
a list. Each error is then displayed and can be
acknowledged individually. In case of an axis error,
the error number of the axis is shown. A displayed
function block error will provide the function block
error number as well as the source block which
produced the error.

Signal Name Direction | Type Description

Enable Input BOOL As long as Enable is TRUE, the function
block can be used to read out axis and
function block errors

AcknowledgeRecorded Input BOOL Acknowledges the error record currently
displayed at the output of this function
block.

Note: Only the displayed error record is acknowledged.
The errors at the axis must be first acknowledged with the
reset function block. Similarly, a function block error must
be first acknowledged by resetting its enable or execute
input.

Busy Output BOOL The function block is not finished

Note: This output is set after a positive edge at
AcknowledgeRecorded until the new error is displayed.

ErrorRecordAvailable Output BOOL Set if a recorded error is displayed.

RecordedErrorNumber Output DINT Error Number (see chapter 6.5)

RecordedSource Output SINT Indicates where the error happened
(see chapter 6.6).

RecordedType Output SINT 1: Axis error

2: Axis warning
3: Function block error

AxisHasError Output BOOL Pending axis error to display.

AxisHasWarning Output BOOL Pending axis warning to display.

FunctionBlockErrorCount | Output DINT Number of pending function block errors
to display.

Error Output BOOL Error occurred within this function block
(JS_MC_ReadAxisError).

ErroriD Output DINT Error number of this function block
(JS_MC_ReadAxisError).

Mc_Axis InOut JS_MC_IS The axis reference handle.

MsgErrorGet InOut Message Get Message to read out axis error
number.

Msg_ErrorGet InOut INT Destination variable for get message.




The AxisErrorCollector is a lightweight version of the
ReadAxisError. This block shows only that an error
happened, but not exactly which one and where.

6.3.20 AxisErrorCollector

Signal Name Direction | Type Description

Enable Input BOOL As long as "Enable" is TRUE, the function block
determines error information.

Valid Output BOOL A valid set of outputs is available at the
function block.

AxisError Output BOOL The axis is in error state.

AxisWarning Output BOOL The axis is in warning state.

Errorstop Output BOOL The current PCLopen State is "Errorstop".

FunctionBlockError | Output BOOL A Jenny Science function block is in error state

Mc_Axis InOut JS_MC_IS The axis reference handle.

Sends a GetAttributeSingle message over the
EtherNet/IP bus to read a parameter attribute.

6.3.21 GetAttribute

Signal Name Direction | Type Description

Execute Input BOOL Starts the Message by calling a MSG()
command.

Class Input INT The Class if the attribute.

Attributeld Input BOOL The Id if the attribute.

Done Output BOOL True if the last MSG get command is finished
successfully.

AttributeValue Output DINT Result of the last MSG get command.

Busy Output BOOL True if the last MSG get command is ongoing.

Error Output BOOL True if the last MSG get command is finished
with an error.

ErroriD Output DINT Error Number of the Message.
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Sends a SetAttributeSingle message over the
EtherNet/IP bus to read a parameter attribute.

6.3.22 SetAttribute

Signal Name Direction | Type Description

Execute Input BOOL Starts the Message by calling a MSG()
command.

Class Input INT The Class if the attribute.

Attributeld Input BOOL The Id if the attribute.

AttributeValue Input Output True if the last MSG get command is finished
successfully.

AttributeLength Input INT Attribute length in bytes.

Done Output Output True if the last MSG get command is finished
successfully.

Busy Output BOOL True if the last MSG get command is ongoing.

Error Output BOOL True if the last MSG get command is finished
with an error.

ErroriD Output DINT Error Number of the Message.
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6.4 Minimum and Maximum Values of Function
Blocks
Following minimum and maximum values of the
function blocks should be adhered to.
name datatype | min max
Velocity linear UDINT 10 inc/s 9000000 inc/s
Velocity rotative | UDINT 10 inc/s 100000000 inc/s
Deceleration UDINT 2000 inc/s? 1000000000 inc/s?
Acceleration UDINT 2000 inc/s? 1000000000 inc/s?
S-curve UDINT 1% 100 %

6.5 Error Numbers of JS_MC_AOQOP

The following ErrorIDs can be generated by the
JsMcLib function blocks. Lower numbers than 5000
are Axis Error generated by the XENAX® servo
controller. Please look up those errors in the XENAX®

Manual.
Value | Name Description Correction
o | ErRR OK FL.JB executed correctly None.
- with no errors
50000 | jsmcERR_NIL_POINTER No axis passed to FB Ensure function block call only with
correct axis passed.
Check controller for errors
controller is not ready to Check in software if CPS block in front of
50001 | jsmcERR_DRIVE_NOT_READY switch on v JS_MC_INIT copies the axis input into the
correct axis structure. (see demo
application)
50002 | jsmcERR_DRIVE_SWITCHED_OFF controller is switched off | DO7t €3Il function block when controller
- - - is switched off
50004 | jsmcERR_REFERENCE WRONG_METHOD Reference method is not Check documentation for allowed
correct for the motor reference methods for the motor
50006 | jsmcERR_ACCE_TO_SMALL Acceleration is to small Use larger acceleration (>=2000 inc/s?)
50008 | jsmcERR_SCURVE_NOT_IN_RANGE facrt:;/ee is notin allowed Use Scurve in allowed range (1...100%)
50010 | jsmcERR_SDO_COMM_FAILURE Failure dl-.ll’ln-g SDO Check power link connection to the Servo
- - - communication Controller
50011 | jsmcERR_POWER_UP_FAILURE Failure during power up Check Servo Controller for correct power
- - - sequence supply
Power was turned off Check and quit errors from other
50012 | jsmcERR_POWER_LOST outside of JS_MC_Power function blocks or axis, which caused the
control power off
50013 | jsmcERR_WRONG_STATE_FOR_FB The FB cannot be used in Check program to call FB's only in
- - - - the current state allowed states
The FB cannot be used in Only use allowed FB's for the desired
50014 | jsmcERR_WRONG_OP_MODE_FOR_FB the current mode of mode of operation (profile position or
operation cyclic synchronized)
The FB failed during Check and quit errors from other
50015 | jsmcERR_EXECUTION_ERROR execution by an external function blocks or axes, which caused the
error fault
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The buffer for the error

Put a pointer to a buffer for the error

50016 | jsmcERR_BUFFER_TO_SMALL . text string which size is at least 50
text string is to small
characters
Enter correct name of the error text
Error text object or object and ensure, that the error text
50017 | jsmcERR_TEXT_OBJ_NOT_FOUND function block text object | object (JsMcEtxDe/JsMcEtxEn) and the
not found function block text object (JSMcFBtxEn)
are present in the project
Error text or function Ensure that the error text object
50018 | jsmcERR_TEXT _READOUT FAILURE block text could not be (JsMcEtxDe/JsMcEtxEn) and the function
block text object (JsMcFBtxEn) are
read successfully . .
present in the project
Set a supported general mode of
. general mode of operation in JS_MC_Init (OperationMode
1 ERR_WRON ENERAL_OP_MODE
20019 | jsmcERR_WRONG_G -OP_MO operation not supported | = jsmcMODE_PROFILE_POSITION or
ismcMODE_CYCLIC_SYNC)
Reference speed for Use reference speed in allowed range
50020 | jsmcERR_REF_SPEED_NOT_IN_RANGE rotative motors is out of . P i
- - - - = (0...250000 inc/s)
range
50021 | jsmcERR_ZMARK_SPEED_NOT IN_RANGE Z-Mark §peed for rotative | Use Z-Mark §peed in allowed range
motors is out of range (0...100000 inc/s)
Use velocity in allowed range
50022 | jsmcERR_VELOCITY_NOT_IN_RANGE Velocity is out of range (10...9000000 inc/s for linear motor,
10...100000000 inc/s for rotative motor)
. L Use smaller acceleration (smaller than
50023 | jsmcERR_ACCE_TO_LARGE Acceleration is to large 1000000000 inc/s"2)
Use correct cycle time setting (bus cycle
50024 | jsmcERR_CYCLE_TIME_FAILURE Cycle time setting failure time >= 4ms and software task cycle time
>= bus cycle time)
50025 | jsmcERR_DECE_TO_SMALL Deceleration is to small Use larger deceleration (>=2000 inc/s)
. L Use smaller deceleration (smaller than
50026 | jsmcERR_DECE_TO_LARGE Deceleration is to large 1000000000 inc/sA2)
50027 | jsmcERR_FW_VERS_FAILURE Firmware version failure Use XENAX firmware V3.64D or later
50028 | jsmcERR_PDO_MAPPING_CHK_FAILURE Fallur? during PDO Error |.n AslOPVInfo() function block of
- - - - mapping check AslO library
50029 | jsmcERR_PDO_MAPPING_MISSING Ne.ce.ssary PDO mapping Fheck, if all r\ecessary PDOs are mapped
- - - missing in 1/0 Mapping
50030 | jsmcERR_NO_DATA_ADDRESS_ASSIGNED No data addre_ss for error Asslgn valid data address for error text
- - - - text string assigned string
50031 | jsmcERR_SDO_ACCESS_FAILURE Invalid SDO access Check input values DataObject, SublD
and Datalength and set correct values
Cvelic communication Don't enable power until JS_MC_Cyclicln
50032 | jsmcERR_CYCLIC_COMM_INTERRUPTED in&;erru ted is valid and-no cyclic communication is
P running
50033 | jsmcERR_SPAD_FAILURE Wrong set point acknowledge setting
50034 | jsmcERR_INDEX_NOTVALID Index not valid
50035 | jsmcERR_VALUE_OUTOFRANGE Value not in range
50036 | jsmcERR_FC_INPUTS_NOTVALID Force calibration inputs not valid
50037 | jsmcERR_FC_NO_LINEAR Force calibration only with linear motors
50038 | jsmcERR_FC_REF_ERROR Force calibration: Error during reference
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50039 | jsmcERR_FC_MOTION_ERROR Force calibration: Error during motion

50040 | jsmcERR_UNKNOWN_MOTORTYPE Unknown motor type

The Msglnit_Get is too small. Since Version 2.0.14, an array length of

50041 | jsmcERR_MSG_INIT_GET_TOO_SMALL 30 is required.
+-Msdlrit_Get |SINT[10] ————3 |SINT[30] |

6.6 Error Sources

The error source block can be found in the
ErrorRecord output of the ReadAxisError block. The
table below associates sources number with the
corresponding function block.

ErrorSource Error srouce
1 Axis error or warning
2 Cyclicln
3 Power
4 Reference
5 MoveAbsolute
6 MoveRelative
7 MoveCyclicPosition
8 Stop
9 Halt
10 AxisErrorCollector
11 ReadAxisError
12 ReadParameter
13 WriteParameter
14 JogVelocity
15 ReadActualCurrent
16 ReadDigitallnput
17 ReadDigitalOutput
18 WriteDigitalOuput
19 SetPDO
20 ForceCalibration

6.7 Error Type

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

ErrorTyp Funktionsblock im Fehler
1 Axis error
2 Axis warning
3 Function block error




The XENAX® 75V8S is a replacement for the older
75V8. The new servo controller is meant as a one to
one replacement. However, they have a different
product ID. This means that the project must be
reconfigured for the new product ID. Follow the steps
this chapter to replace a XENAX®.

Open the properties panel of the old XENAX® servo
controller which should be replaced.

Remember the module properties of the old XENAX®.

Delete the old XENAX®.

7 Upgrade from XENAX® 48V8/75V8 to 75V8S

7.1 Replace XENAX in project configuration

-8 Bodule-Uetined
I_‘_a—ll:i:nds B Hew Module..
F[:,_LogicalModeI Dizcowver Madules..,
St |y oo
- fIR[0] 1769-L27E Gy il
Paste Ctrl +4
Delete Del
Cross Reference Ctrl+E
-,5'2,551 Expatnsmn UO| Properties Alt+Enter
= erne
(R 1769-L27ERM Print

fE= Contraller Organizer |y, Logical Organizer lal Errc

5| Module Properties: Local (10-16-01 2.018) | =N ol |
General | Cannection | Module Infa | Intemet Protocal | Port Configuratian | Hetwork |
Type: TO-TE-0T HENAK Xy TWE
Wendor: Jenny Science AG
Parert: Local
Name: ]l Ethernet Address
Deseription _ O PrvateNework: 1321681
@ IP Address: 192 . 168 3 10
©) Host Name:
Module Defirition
Revision: 208
Electionic Keying  Compatible Module
Connections: Exclusive Cwner, Full Assembly
[+ 11D TUlE-LIETINED
T Trends B Mew Module..
T, Logical Model Discowver Modules..,
S-S L0 Configuration
: ¥ Cut Cirl+X
=0 1769 Bus
i Erl +
L@ 17s0-La7er BB Copy Ctrl+C
2 Paste Crl +
| Delete Del
Cross Reference Ctrl+E
¢ L[ Expansion [0
Properties Alt+Enter
-2 Ethernet
[ 1769-L2TERM- Print
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D) v |

Select new Module to add the new servo controller.

Choose the XENAX® Xvi 75V8S.

Configure the XENAX® Xvi 75V8S with the same
parameters as the old XENAX®

03 Trends
He,. Logical Model
=-S531/0 Configuration
(0 1769 Bus| B New Module...
LR

Alt+Enter

Discower Modules...

2 Paste

Chrl+4

Properties

Print 4

‘ 1769-LZTERM-QBFC1E JSC_SimpIeTest_}('Ll

4| T} | 3

& Contraller Organizer|fy, Logical Organizer

Madultyp auswahlen

Katalog Favorken
Suchfet fur Modulyp eingeben Filtes Lischen
~  Catalog Number Description Vendor Category
101601 KENX }ui 7578 Jenry Seience AG  Generic Devicelkeya

101801 ENAR Kvi 488
110-19-00 x

Jenny Seience AR Generic Devicelkeya

Jer ener

O i ] ’

3 von 3 Modultypen Gefunden

|| Beim Erstellen sghliefben

) New Madule

=
General” | Connection | Module Info | Intemet Protocel | Pert Configuration | Network |
Tope: 1101900 XENAK i 75VBS
Vendor Jenny Science AR
Parert Local
Name: it Ethernet Address
Description: O Private Netwark: 1921681 j

© IP Address: 192188 . 3 .

() Host Name:

Module Definiion
Revision 20g
Electionic Keying:  Compatble Module

Connections: Excclusive Owner, Full Assembly

Status: Creating

ok | [ cancel | [ Hep
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7.2 Check Input/Output Assembly

The configured assemblies of the servo controller
must match with the assemblies used by the program.
Otherwise, cyclic transferred data like target position
or current position will be transferred incorrectly.

. B MainProgram - MainRoutine
The configured assembly data structure can be found : B2 e
ERE SR
in the CPS block in front if the axis block. Axis1 is the —
. . . initor axis handle
configured assembly and Mc_Axis1 contains the
- Synchronous Copy File | ——| [ Synchronaus Copy File —
assembly used by the program. o s || o o soni i || e o
Length 1 0e Length 1
inst_JsAxis.
1€
TargetPosition inst_Jsxis TargetPosition
.
inst_Jsaxis. .
Oe
‘elocity inst_Jsduis Velooity
10000 &
Acceleration inst_JsAxis Acceleration
100000 «
Sourve inst_JsAuxis Scurve
20&
RetOnPowerlp inst_lsAxis RetOnPowerlp
.
inst_JsAxis .
0&
AutoResetOnErrar  inst_JsAxis AutoResetOnError
.
inst_JsAxis. ?
0&
Oe
ErrorPending inst_JsAxis ErrorPending
ErrorSource inst_JsAxis ErrorSource
)
f' Controller Tags - JSC_SimpleTest Yuif5V8{cantroller)
|nSpeCt the con IgU red assem bly Scope: BISC SimpleTest, w  Shows A Tags
Name =z(e [Vale «[Force Mask €| Syle Data Type
— Axisl: S} .y _056D:10_16_01
Auis1:17. ConnectionF aulted 0 Decimal BOOL
+ Auis1:11. Statusword 0 Decimal INT
+ Auis1:|1 MotorCurrentictuah alue 1] Decimal INT
+ Auis1:|1 PositiondctualValue 1] Decimal DINT
+ Auis1:1 IForcedetual 0 Decimal DINT
+ Auis1:1 ProcessStatusP egistet{ENA= 0 Decimal DINT
+ Auis1:11 ActualPositionF 0 Decimal DINT
+ Auis1:11.Digitalnputs{ENAX 0 Decimal DINT
+ AuisT:l1.Digitald utputsE N 0 Decimal DINT
+ Auis1:|1 ForoeAotual 1] Decimal DINT
= A0 ey oo _05ED:10_16_01
+ Auis1:01 TargetPositionOiDistance 0 Decimal DINT
+ Auis1:01 SpeedlogOProfilePositiont ode 100000 Decimal DINT
+ Auis1:01 AccelerationdogOiProfilePositionM ode 1000000 Decimal DINT
+ Auis1:01.5Curve. 20 Decimal DINT
+ Auis1:01. Controbword 0 Decimal INT
+ Auis1:01 LimitForce 1] Decimal INT
+ Auis1:01 FallowingPasitionE rrara/indow 2000 Decimal DINT
+ Auis1:01 TargetPositiorwindow 100 Decimal DINT
+ Axis1:01.DigitalO utputs<E NAX o Decimal DINT
+ Auis1:01. LimitForce 0 Decimal DINT
+ const e {aee} {o.a} JS_MC_Const
|A Program Parameters and Local Tags - MainProgram
The configured assembly must be the same as the Scope. ChMarFogan v Show &llTsgs
Mc_Axisl.Inputs and Outputs structure. T e T = Base [0 Soa e
+ Mec_dxis!.udiT askPeriod DINT
+ Mc_Ais].udifesponseTime| DINT
+ Mec_duis!.stProcStat JS_MC_IS_PracStat
— Me_Axis1.Inputs JS_MC_PDO_Inputs
+ Mc_Asis1 Inputs. ConnectionFaulted DINT
+ Me_AvisT. Inputs. Statusword INT
+ Mc_auis1 Inputs MotorCurentéctuah/alue INT
+ Mc_auis1 Inputs PositionActual/slue DINT
+ Me_Asis1 Inputs IForceActual DINT
+ Me_Asis1 Inputs ProcessStatush egistetXEMAX DINT
+ Me_sis1 Inputs ActualPositionF ollowingE mor DINT
+ Mc_sis1 Inputs DigitallnputsxEMAR DINT
+ Mc_asis1 Inputs DigitalD utputs<EM &% DINT
+ Mc_asis1 Inputs Forcedetual DINT
— Mc_Auiz] Dutputs JS_MC_FDO_Outpute
+ Mc_Awis! Dutputs. TargetPositionOiDistance. DINT
+ Mc_Awis1. Dutputs Speed)ogDiProfilePostionk ode DINT
+ Mc_Awis1. Dutputs AccelerationdogOiFrofiePosition. DINT
+ Mo_Awis1 Dutputs SCurve DINT
+ Mc_Awis1. Dutputs. Controlword INT
+ Mo_Awis] Dutputs LimitlFarce INT
+ Mo_Awis1. Dutputs FollowingPositionE noiindow DINT
+ Mc_Awis] Dutputs. TargetPositiorindow DINT
+ Mc_Avis1 Dutputs Digitalutputs{ENAX DINT
+ Mc_Avis1 Dutputs LimitForce DINT
+ Mc_Asis] HndMoo J5_MC_HandieModeD
Me_txis] EnforceR eferenceDiive BOOL
+ Mc_dxis].usiDefaultReferenceMode SINT
<[]\ Manfor Tags A EdR Tags / |«
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If the two structures do not match, the configured
assembly must be changed. This can be done in the

properties of the XENAX®.

More information about the different assemblies can
be found in the Ethernet_IP_Manual.pdf which can be
downloaded from: https://www.jennyscience.com
under XENAX® Servocontroller > Manual Bus Module

] Mew Module

General™ | Connection | Module Info | Intemet Protocal | Port Canfiguration | Network |

Tope: T10-19-00 KEN&X Kvi 7S5

Wendar. Jenny Science AG

Parent Local

MName: s Ethemet Address

Bt (O Private Netwark: 1321521
@ IP Address: 182 . 168 3 1
() Host Name:

Module Definition

Revision: 2ms

Electroric Keying:  Compatible Module

Connections: Exclusive Owner, Full Assembly

Status: Creating 0k | [ Cancel | [ Hep
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https://www.jennyscience.ch/en/download

8 Appendix

8.1 Reference methods

LINAX® linear motor axes

1 REFERENCE, start direction positive

2 REFERENCE, start direction negative

3 | REFERENCE, gantry system, direction positive, linear motor axes same measurement system orientation

4 | REFERENCE, gantry system, direction negative, linear motor axes same measurement system orientation

5 REFERENCE, gantry system, direction positive, linear motors axes contrary measurement system orientation

6 | REFERENCE, gantry system, direction negative, linear motors axes contrary measurement system orientation
ROTAX® and third-party motors

10 | REFERENCE, start clockwise -> external reference Sensor(*), continue counter clockwise -> Z-mark

11 | REFERENCE, start clockwise -> external reference Sensor(*), continue clockwise -> Z-mark

12 | REFERENCE, start counter clockwise -> external reference Sensor(*), continue counter clockwise -> Z-mark

13 | REFERENCE, start, counter clockwise -> external reference Sensor(*), continue clockwise -> Z-mark

(*) If there is no external sensor, then set input

“ReferenceSpeedRot” =0
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