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Batch mode / Scripting

8

CoDeSys V3 now includes a scripting language based on
Python.

This means you have the same functionality as in
CoDeSys V2.3 plus the advantages of a real programming
language combined with the vast possibilities of the Python
standard library.

Applications:
= Automatic import of project parts

= Automatic compilation and download of PLC
applications




S

Python as scripting language

-

Advantages
= Easy syntax
* Existing CoDeSys V2.3 batches can easily be converted

= Support of complex program structures

* structured, object-oriented and functional programming is
possible

* comprehensive scripts and script libraries can be realized
= Widespread use
= Link for more information: hitp://www.python.org/



http://www.python.org/

Comparison between V2 and V3

-

= CoDeSys V2.3 batch mode — very common - but
* No standard
* No variables
* No control structures (except of subroutines)
* No synchronous online functions

* CoDeSys V3
* Python as scripting language
* Powerful programming structures (variables, loops)

* Comprehensive API functions
- Access to CoDeSys objects
- Optional — synchronous online functions
- Python standard library (file access etc.)

SSSSS
SSSSSSSS
Solutions




Scripting - libraries

System

PLC environment:
Trace
Activate user interface

Open, save, close

Search objects and list

User requests Print, export and import

Delete, rename and
move

Properties

Project

LibMan

List of libs

Add or
delete
libraries

Device

Add, insert
or plug
device

Device
properties:
Communi-
cation
Simulation

Online

Login, logout,
start, stop

Download,
Boot application

Read, write and force
variables

Status query:
PLC status
Communication abort

-

Smart
Software
Solutions
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Scripting - execute

-

Via task menu

Package Manager...

Library Repasitary, ..

Device Repositary. ..

Execute Script File. ..

e

Enable Script Tracing
Cuskamize, .,

Opkions. ..

Via command line

CoDeSys --profile="CoDeSys V3.4 SP3" --runscript="path to sample script.py*
[--enablescripttracing] [--noUl]

wnnn

2



Scripting - example

—I File generation of a fleldbus configuration based on a description file

MastTer (EthercCatMmaster)
KoppTeerks LEMAAGOY
outventile (ELzaaa)
InLichtschranke {EL1004)
Kapp]ernechts (EK1100) -
; outwarnlicht (EL2008)
In:ndukrinnﬁcha‘lter (ELlDN)I

print "Current project."
proj = projects.primary
for dev in proj.get_children():
if dev.is_device:
f = open("C:/Users/d.hess/Desktop/Konfiguration.txt", "r")
for linein f:
tok = line.split(" ")
print tok[1], tok[O]
if "(EtherCatMaster)" in tok[1]:
dev.add(tok[0], DevicelD(64, "0000 0001", "3.4.2.0")) = [ Master (EtherCAT Master)

subnodes = dev.get_children() = ﬁ KopplerLinks (EK1100 EtherCAT Coupler (24 E-Bus))
master = subnodes[len(subnodes) - 1] [ outventile (EL2008 &Ch, Dig, Cukpuk 24%, 0,54)
elif "(EK1100)" in tok[1]: [ InLichtschranke (EL1004 4Ch, Dig. Input 24Y, 3ms)
master.add(tok[0], DevicelD(65, "2_044C2C5200110000", = [ kopplerRechts (EK1100 EtherCAT Caupler (24 E-Bus))
"Revision=16#00110000")) () outwarrlicht (EL2008 SCh. Dig. Output 24, 0.54)

subnodes = master.get_children() [0 InInduktionsschalter (EL1004 4Ch, Dig. Input 24%, 3ms)
coupler = subnodes[len(subnodes) - 1]

elif "(EL2008)" in tok[1]:

coupler.add(tok[0], DevicelD(65, "2_07D8305200100000",
"Revision=16#00100000"))

elif "(EL1004)" in tok[1]:

coupler.add(tok[0], DevicelD(65, "2_03EC305227080000",
"Revision=16#27080000")) ‘
print "script finished."

Smart
Software
Solutions
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Definition of PLCopen XML

= Exchange of function blocks, libraries and projects between different
tools, e.g.

* Debugging Tools

* Simulators

* Documentation tools

* Modelling tools
= Transport without losing information

* Logical information

* Graphical information

* Manufacturer specific information
= Source of the XML codes unimportant

* XML description is complete

* Filtering of the required information via the importing tool

PLCopen XML




PLCopen XML

W
2

A “native” import/export in CoDeSys already exists, but

it is hardly human readable

It includes constraints, which have to be observed
it is only “documented” by the export

it can be different from version to version

. on the other hand it is always...

<Single Name="TypeGuid" Type="System.Guid">6f9dac99-8de1-4efc-8465-

° com p I ete 68ac443b7d08</Single>

<Array Name="EmbeddedTypeGuids" Type="System.Guid">
<Single Type="System.Guid">a9ed5b7e-75c5-4651-af16-

b u t th en a g a | NN Ot Su |ta b I e d2027e<98?r(1:glge4'l<';/?):3!§;stem.Guid">3b83b776-fb25-43b8-99f2-

3c507¢9143fc</Single>

/A
fo r a I I a p p I I Catl O n S :Sirr1rgaI}(Ie>Name="Timestamp" Type="long">633439547036984297</Single>

</Single>
<Single Name="Object" Type="{6f9dac99-8de1-4efc-8465-68ac443b7d08}"
Method="IArchivable">
<Single Name="SpecialFunc" Type="{0db3d7bb-cde0-4416-9a7b-
ce49a0124323}">None</Single>
<Single Name="Implementation" Type="{3b83b776-fb25-43b8-99f2-
3c507c9143fc}" Method="IArchivable">
<Single Name="TextDocument" Type="{f3878285-8e4f-490b-bb1b-
9acbb7eb04db}" Method="IArchivable">
<Array Name="TextLines" Type="{a5de0b0b-1cb5-4913-ac21-
9d70293ec00d}">
<Single Type="{a5de0b0b-1cb5-4913-ac21-9d70293ec00d}"
Method="IArchivable">

< N q m B ’E \Fg <Single Name="1d" Type="long">22</Single>
it WM&




e | PLCopen XML

-

Therefore we now have a new PLCopen XML import/export
which is ...

* standardized
* human readable
* defined for text and graphical languages

* with CoDeSys specific enhancements (e.g. devices,
interfaces, methods)

* also available in other IEC 61131-3 tools
... and even though it is...

* not really complete
... it is suitable for almost all applications.
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Applications

Exchange format between IEC programming tools
* Data exchange between different development platforms
* Parallel usage of different programming environments
Interface for “suppliers® of graphical or logical information
* From higher-level engineering tools, generating IEC code / data
* Possiblility to keep the connection to some elements
Interface for “consumers” of graphical or logical information

* Examples: Validation tools, compilers, SCADA/HMI tools,
documentation tools, translation tools

* Filters the required information from the complete XML file
Distribution format for function block libraries

PLCopen XML
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PLCopen XML
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Example of a PLCopen XML export

<pou name="PLC_PRG" pouType="program">
<interface>
<localVars>
<variable name="counter">

] StartPage '[S] PLC_PRG - X
1 PROGRAM PLC_PRG = <type>
= 2 VAR — = <INT />
3 counter: INT: |i| g </type>
4 END_VAR —| = </variable>
| = Ly = </localVars>
</interface>
counter := counter + 1; -
N i <body>
] ' 1 [ » <ST>
<xhtml xmIns="http://www.w3.0rg/1999/xhtm|">counter := counter + 1;
</xhtml>
</ST>
</body>
</pou>

IEC program: Simple counter PLCopen XML file

°
W

< il @ % fofeiare
T — :‘ I@ ﬁ AL ¥ ] We software Automation.



http://www.w3.org/1999/xhtml

] ‘:
;.’. S PLCopen XML in CoDeSys
i B

- Reallzed object types:
POUs (incl. object-oriented enhancements)
* Interfaces (CoDeSys-specific enhancement)
* Actions
* Methods (CoDeSys-specific enhancement)
* Properties (CoDeSys-specific enhancement)
* Transitions (CoDeSys-specific enhancement)
* Global variables
* Data types
* Tasks (incl. Unions)
* Devices (not complete, CoDeSys-specific enhancement)
* Applications (not complete, CoDeSys-specific enhancement)
* Project information (CoDeSys-specific enhancement, only export)

= Realized programming languages:

« ST
- FBD

- CFC
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| PLCopen XML - comparison
i B

“Native” XML PLCopenXML

Human readable? no yes

Usable for external yes, only with yes

tools? automation platform

Loss free? yes no

Complete? yes Enhancements in the
project format are not
directly available in
PLCopen XML

PLCopenXML is not suitable for an exact storage of a CoDeSys project.
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coDeSys Engineering: User interface and editors

A e
Project comparison: Graphical diff editor for library manager

L E StartPage " [9] !Pi:njecttompareg-bi‘[!rem:!s : : . : . : . : . - X:
€] AcceptBock  Accept sege ) |[==] : : : : : : : :
Library Manager & (Current’ Project)
csfc, 3.0.2.0 (System) | [#] StrtPage  y) Project Compare - Differences - X
3 o &) Acoept Block Acosot o I
*a) RIL_ Types, 9.5.0.0 (Sys —— -
R Library Manager © (Current Project) Library Hvec«# S‘CTﬁ'mow' [O \Ei .-tfe Dateien'\Dres urdﬂu Feature- -ur!‘a u'g V34 @‘3)
& lecSic, 3.0.2.0 (System ™ etS!c 10 Sﬂ‘r"
48 loStandard, 3.4.2.0 (System) W loStander 6_3.42.: (System)
*u RIL_CommonTypes, tSM (Sarltm) : : : :
3 ' d Mml(m’j
a If aplaceholder [.buqv resolves d.ffefently in the left end right project, nt will NOT be d-splafed asa d!mqe
Double-click a lmeta display the Drcoem' changes of 3 Elbrmr reference : :
Compare options: . Jlgnore whitespale: OFF  Ignore (qmments: OFF  Igriore propertieg: OF.
Compare statistics: . .1addton(s) 1deleton(s) 0 change(s) ; ;
f aplaceholder Ilhrer\' resolves dlf'FefenrJvm theleft endnqhtprmeq,lt MIINDT bedlspleared asa dlarlqe . .
Double-click a ||nem display the property:hanges oFe[-braqr reference . I . : : :
Compare options: ) ]g"n::c\ dhitespage: OFF [gﬂorccwmcr‘u OFF [gnorl:Dr::-Dchr:s D-‘: ‘
| Compare statistics: . 1 addition(s) ldelehnn(s) c-cmngz(s)
" Smart
Software
Solutions

We software Automation.
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coDeSys Engineering: User interface and editors

A e
Project comparison: Graphical diff editor for SFC

- [] startPage |9} Project Compare - Differences - X
Accept Block Accept Single | ‘—_A
PLC_PRG @ (Current Projact) PLC_PRG @ SFCTest.project (D:\Eigene Dataien\Dias und das\Feature-Varstellung V3.4 SP3)
PROGRAM PLC_PRG P PROGRAM PLC_PRG S
VAR VAR
END_VAR END_VAR ‘
= | =
|
| I 3 [ 0 »
Init Imt

Stepd S5tep2 Step3 StepDd Stepl

Trr.mso
Init L>In1t

Compare options: Ignore whitespace: OFF |Ignore comments: OFF | Ignore properties: OFF

Compare statistics: 0 addition(s) 1deletion(s) 4 change(s)
Smart
Software

Solutions
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esys Engineering: User interface and editors

-

Project compatibility: Improved usability

= Edit operations which would require a project storage format upgrade can be

undone with th

e function “Cancel’.

CoDeSys

I.-"'_"“‘-.I Do you want to upgrade the storage format for this project?

I you click Yes, all changes in your project can be saved without any

loss of data. However, you will not be able to open this project with
'CoDeSys V34" any more.

- If you click Mo, you will remain compatible with 'CoDeSys V34",
However, not all changes might be stored in the project. Please refer to
the message view for further details.

- If you click Cancel, the operation which caused the storage format
upgrade will be undone,

In either case, the project file stored on disk will not be affected until
you save the project the next time,

=

la :] | Mein | | Abbrechen

o
W

Software
Solutions



vs Engineering: User interface and editors

S
i =

Project compatibility: Improved usability

Projects created with a new CoDeSys version can no longer be
opened without having to confirm a warning message. In previous
versions, the user was often unaware of a possible data loss under
certain circumstances.

[ CoDesys 23 i

Ix_____,'l 5P1 UML and contains data that cannot be loaded by CoDeSys V3.4 5P3.

9 The project file 'UG_UML.project’ has been created with CoDeSys V3.4
- If you click Yes, the project will be loaded. However, unexpected
behavior might occur as the project file cannot be fully loaded.

- If you click Mo, the project will not be loaded.

To avoid this message, you can open the project in CoDeSys V3.4 5P1
UML again and use the 5ave As... command to save it exactly for
CoDe5ys V3.4 5P3.

nnn

2



;s Engineering: User interface and editors

-

Package Manager:
= Library profiles are now supported
= Setting of options is nhow supported

Minor usability improvements:

= Project archives can now be extracted even if a second instance of CoDeSys
is running. Library update messages are now displayed in the Message view
instead of in a dialog box.

= The editor caption now shows POU.Name instead of Name for actions,
methods, properties of transitions.

ooooooo
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New functionality

= Online change with optimized jitter
* Reduction of jitter through optimized change procedure
* Display of changes
=Alternative storage allocation algorithm with a complete
download during online change:
* No additional loading of the boot project
* No memory fragmentation

* CRC (cyclic redundancy check) of the program code is
possible

Online change




-

Online change

-

Requirements:

" |n order to use this new feature a runtime update is
required and the device description settings
"runtime_features//optimized_online _change" have to be
configured.
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CoDeSys Online change

A =
Process simplified:

* Initialize new data
(executable/interruptible anytime)

» Copy old values to new location

» Change function pointers
(not interruptible)

|dea:

1 Easy call up

2 Call up in blanking interval; repeat if interrupted

3 Stop task scheduling in blanking interval and then execute
— Minimum jitter
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Online change

-

Restrictions:

= |nitialization, cannot be done while the task is running, if an
* Initialization is not constant
* FB_EXIT is necessary
* FB_INIT contains cross references to moved code
* FB_INIT is called in the IEC-Cycle
* FB_INIT contains virtual method calls

SSSSS
SSSSSSSS
Solutions




Online change
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Real process

» “Constant” initialization (concurrent)

» Copy code for “constant” initialization
(repeatable)

* |nitialization and copy code for non-
constant initialization (interrupt-safe)

» Function pointer initialization (interrupt-
safe)

We software Automation.
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Online change

-

Conclusion:

*All online change procedures are divided into executable,
interruptible and non-interruptible steps.

*The different function block instances will be differentiated,
and external references will be verified. An external reference
IS an access to global variables and external calls.

*Then the runtime system can call up the different parts.




Online change

-

Examples for online change events without jitter:

Change size of existing arrays (even really big ones)
Add new data of any volume

Call new functions (a complete new call tree will have no
effect on the running IEC-tasks)

Changes in old style function blocks without FB_Init or
FB Exit-methods.
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Transfer of symbol config as XML file

-

= Transfer of the “symbol configuration® as XML file onto
the controller (now contains area/offset/bit and name of
direct addresses)

= Symbol configuration is required for external symbol
access to IEC variables

= Advantage:
* no code generation on PLC
* no use of internal memory




Run from Flash for embedded systems

= Run from Flash for embedded systems

RAM RAM Flash
Code 0 ‘ Code
Data Data

Standard PLC Embedded System




©

Run from Flash for embedded systems

-

= Advantages:

= Especially for embedded systems, in respect of the
reduced memory requirements for the RAM

= Disadvantages:
= No debugging possible
= No online change possible




CoDe¢

CoDeSys message box

-

= Generation of message boxes through logger entries or
IEC applications during online operation

CoDeSys r>—<|

Matification from target:
"IEC code test lag message"

o |

CoDeSys E'

i Details of the target component whose operation has been disabled:
[CrmpMame=IecTest, Cmpld=0x00001000, ClassID=0x00010004, ErrorID=0:00000000, InfolD=0x00000000]




Operation control to increase security

Access to the PLC can be controlled via application in case of a critical
condition to ensure a safe plant operation.

Application is able to prevent following operations, depending on the status

Online Change

| |
Force ) = PlcOperationConkrol |
= Breakpoints %ﬂ xDisabledl
= Reset 5; x[DisablegpplicationBreakpoink
Ea xDisablefpplicationDownload
" StOp 5; xDisableApplicationForce
- Download E; x[DisablegpplicationnlineChange
] ] ] E; xDisablefpplicationReset
Operations can be deactivated directly from 53 xDisableApplicationstop
|EC or C E; x[Disablefpplicationi'rite

Delete of application and reset origin is always possible
A message will be displayed in CoDeSys




Visualization

8

Visualization element “NativeControl”:
For connection to ActiveX controls for Windows platforms

or platform specific objects, like camera objects directly
within a visualization.

= Platform-dependent controls in a visualization can be used
via NativeControl (ActiveX element within the toolbox).
Examples are web browser, calendar, media player, flash
player, ...

= |EC variables can be passed to the element and the
element can send back a result via a common interface.

SSSSS
Software
ooooooooo
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Visualization
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= ActiveX element in the toolbox
| WebBrowser | i) MedaPlayer | ] FlashPlayer ' ' | T

~ | Basic

| Common Controls

S | Measurement Controls
. - | special Controls
. We software Automati | | ;-
: b !H ActiveX element
Produkte Download Applikationen HNews
S m g oMl Devies 8 visualization - x | ToolBox
Softw: il Zesic
2
solutic March 2011 March | 2011 ~ XOff + b
i Measurement Controls
Mon Tue Wed Thu Fri Sat Sun VOff + — special Controls
1 2 3 4 & [
= Trace
7 g g 1 1 12 13 xOHf - @Active)! element
14 15 16 17 18 19 20 yOff -
2 22 23 24 = 26 27
& Call Set Date
B 23 29 30 3
Call Get Date
InVisible
08/M12/2010 25.03.2011 00:00:00 ‘

Smart
Software
Solutions
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Visualization
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* Visualization element “Histogram” now available — display

of a numerical array as bargraph, curve or line.

50.00 90.00 0.0 0.0 20 =0
|mm ¥ i
80.0 ﬁ I‘ll 80.0 - -
70.00 — 1000 TO.0 || I ."| T0.0
1 - i [ f l g5 85
&0.0 I| | |I | | | &0.0
| i [ I| f |
50.00 +— 1 5000 500 | | 50.0
] i ||I | III | |I| |I | - =
wod | [ I/l [ |iwo  40lm 40
] | B | | || I| | -
000 B S o) 300 B, L1 | 300
: - [ | ] |
200 | { II | 'l | I 2000
] ! | f I | | | 15 15
oo — B BER L g000 10.0 | | f 0.0
| | lfl ! || I| | -
|
0.0 U |-0.0 -
' il i =
-10.00 Har 0.00 -10.0 T 0.0 0 e 0




Visualization

B

When using the VisualElementToolkit to develop a
visualization the texts of the different elements can now be
supplied in different languages.

The element properties as well as the toolbar are now
available in German and English language.

Other languages will follow.

Properties

¥ Filter = | ¥4 Sartby - %lSnrt order = [¥] Expert

~ 1

Property Value
Elementname GenElemInst_1
Type of element Rectangle
Positi

X 280

Y 180

Width 350

Height 350
Cent

X 355

Y 185

ToolBox -~ 31 X
Basic >
k Peinter

E§| Rectamgte J

&3 Round rectangle

&) Ellipse

== Line

ﬁ] Polygon

5| Palyline

7 Bezierscurve

@ Image ."

Frame . W

olutions
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= When opening a project an update of all devices will be

offered.
= Ethernet over EtherCAT (EoE)

Fieldbus technology
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Fieldbus technology

R L ]
=7 cobelys_Conkrel_Win ¥ 0
= B P Legic

=3 Application
D vt ary Manager
= Servosll]_ Magter (Srecosl)
=4 0 _zz ¢ pie Do
) vegkad Inzes oun
= (@ A s _pus oo
H oo _Inguk 0w
H rB_N_TEMP 2

Litw ary versions | Compler version | Visuakzation profile - Device versmns

Far L Folbowatsg deritend curnently iy Lo, resmnr warsiors and aviiabin)

Curent o Rerormended | Action
1420 14,50 Lo rot update

Daiin
Sarcoslil Masher

to update these devaes by double-chding in B colemn “ckion

IF Ureara ig & nevwer i ingbaled For vy of the devicsd i this progack, L wiba Btad abees, You may choose

[¥ Chied for updates when looding ths project

&

St ot neset | E [, 4 1 Cancet bk
Smart
Curant user; (robady) i | Software
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| Fieldbus technology
i

= Device update when opening a project

* Functionality is identical to functionality for libraries,
visualizations and compilers.

* Which one of the older versions is to be exchanged must be
defined in the device description.

* Only the supplier of the respective device can estimate the
compatibility and can give a recommendation.

SSSSS
SSSSSSSS
Solutions




CoDeSys Fieldbus technology

= Entry in the .xml file:

o]

1

.............

ol el

We software Automation.



Fieldbus technology

8

Definition: Ethernet over EtherCAT (EoE)

Any kind of Ethernet device can be connected within the
EtherCAT segment via a switch port. The Ethernet frames
are tunneled through the EtherCAT protocol, like it is
known from internet protocols (e.g. TCP/IP, VPN, PPPoE
(DSL))

* The EtherCAT network is completely transparent for the
Ethernet devices and the EtherCAT realtime properties will
not be affected.

SSSSS
Software
ooooooooo




Fieldbus technology

B

Extension for EtherCAT: EoE (Ethernet over EtherCAT)

Special switch port terminal (EL6601) or devices with EoE
protocol (e.g. Indradrive CS) will be supported

= |tis possible to connect standard network devices to the
switch port terminal, like printer, PC ...

= |tis also possible to connect a Modbus TCP slave and to
use our Modbus TCP stack without needing an additional
network card.

SSSSS
Software
ooooooooo




Fieldbus technology

EtherCAT
Master

EtherCAT ==
Ethernet

Smart
Software
Solutions
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Fieldbus technology

* |ndradrive Cs uses EoE for configuration
purposes and to download firmware.

* |ndraworks can therefore be connected
to the servo controller via EtherCAT and
no serial data communication is
necessary.

SSSSS
SSSSSSSS
Solutions




SoftMotion
" .

The following drives are supported from Version V3.4 SP3:
= KEB H6 Dual (ETC)
* |nfranor Xtrapuls PAC (ETC)
* |nfranor Xtrapuls PAC (CAN)
* |nfranor cd1-k (CAN)

= ﬂj EtherCAT_Master (EtherCAT Master)
= ﬁ Infranar_Xtrapuls (Infranor Xtrapuls v2.3 {CoE) Softmotion)
£8P SM_Drive_ETC_INFRANOR (SM_Drive_ETC_INFRANOR)
CE3 SM_Drive_ETC_KEB_H6 (SM_Drive_ETC_KEB_HE)
EB3} SM_Drive_ETC_KEB_H6_1(SM_Drive_ETC_KEB_H6)
=-[{] cANbus (CANbus)
= ﬁ CANopen_Manager {(CANopen_Manager)
=-[{] cD1_k_softmotion (CD1-k_Softmation)
£8P SM_Drive_ CAN_INFRANOR (SM_Drive_CAN_INFRANOR)
= ﬂj PAC_AK_Softmotion (PAC-AK_Softmotion)
£8P SM_Drive_CAN_INFRANOR_1{SM_Drive_CAN_INFRANOR)




- SoftMotion

CAM editor

CAM | caM tabl | Tappets | Tappet table

= This feature displays the exact o
initialization code of a CAM table. -l e

= It helps the customer to understand | _—

P

the way CAM tables are defined in =
CO D esys . 1.1 % 6 Gel"lerat‘ed ct;de S —— M=

= CoDeSys V2.3 offers this feature
too. —

: o o
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