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Through a joint effort between the B&R Automation and DSP Control Group engineers, it is now

possible to share I/Os between B&R CPUs and

DSPCG Motion Controllers on an EPL Network.

This document describes how to set up a B&R CPU to transmit and receive 32 bits of data to and from
an MX4 motion controller Managing Node on an EPL Network.

NOTE: Please see the Mx4 Powerlink manual for information on configuring and using an Mx4 as
an EPL managing node. Also, the reader is assumed to be familiar with Automation Studio’s

interface and features.

Start Automation Studio v. 3.0.71.10 or

New Project Wizard i

Enter the base parameters for the new project [name,
path, description,...].

Mame of the praject:
|DSPawerink

Fath of the project;
|EI: ‘projectsh\DSPawerlink

Browsze... |

higher.

From the File pull-down menu, select New Project.

In the window that appears, enter a program name and the path to the project; then click Next.

x|

V¥ Copy Automation Funtime support files into project

™ Use default targst [AR000 - Automation Funtime 'w32)

Drescription of the project:

Mext > I

Cancel |

4.

New Project Wizard i

Enter the parameters of the new configuration.
Mame of the configuration:
|D5Powerlink_Configl

Mame of the PLC:

J<c2

Enter a CPU name and configuration name, or leave the defaults as they are and click Next.

x|

' Define a new hardware configuration
" |dentify contral system online

" Reference an existing hardware configuration

Browse. |

Drescription of the configuration:

< Back | Mest » I

Cancel
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Select your CPU model from the list provided and click Next.

x
Select a CPU module for the new project
Model no. I Description ;I

PC Based AR Open PC Based Runtime

IPC5000 B&R IPC5000

IPC2000 B&R IPC2000

ACOPOS B&R ACOPOS

Logic Scanner B&R Logic Scanner

Panel B&R Panel

= X0 System B&R X20
X20CP0201 ¥20 Compact CPU, emb. uP16
X20CPO251 #20 Compact CPU, emb. uP 16,
X20CP0252 ¥20 Compact CPU, emb. uP25,
X20CP1423 CPU 86 100, POWERLIN

= XCH1434 CPU Celeron 266, POWER
X20CP1485 ¥20 CPU Celeron 400, POWEFR
X20CP 14851 %20 CPU Celeron 400, POWER
X20CP1486 ¥20 CPU Celeron 650, POWER
ch : X20CP3434 %20 CPU Celeron 266, POWEFR ™
ow customized < | T
products
“Wersion of the Automation Funtime: |V2.94 vl
< Back | Mext > I Cancel |
6. Confirm your project settings, check Launch Insert Object Wisard box and click Finish.
x

Location of the project:

IE'\pmiects\DSinarlink\

CPU module: Power supply module:

[rz0cri484 |

Mame of the configuration: Mame of the PLC:

|DSPawerlink_Configh [#c20

Wersion of the target Automation Runtime:

w254

< Back | FEinish I Cancel |

in the right pane, and then click Next.

x

Categories: Templates:

Program New Progre

) Visualization
i OPC
“:-3 File

Package . Existing Program

A new program

Help |
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Enter a program name (Test1 for this example) and description, then click Next.

# New Program |
A new program

Program name: ITest‘I

Description: IA new program

‘What kind of files do you want to generate?

V¥ Data type declaration: ITest‘I yp
¥ Variable declaration: ITest‘I.var

< Back | Next > Cancel | Help |

9. Select ANSI C as the language, and specify whatever program structure (separate or combined
Init, Cyclic, and Exit programs) you prefer, then click Next.

# New Program |
A new program
Program name: |Tast1
Description: |.ﬂ. new program
‘what kind of files do you want to generate?
¥ Init program: [TestTini.c|
Language: IANSI €. x I
W Cyclic program: ITest‘ICyclic:.c:
Language: IANSI [ b I
™ Exit program: ITesl'I Exit.c
Language: |ANSI C i I
™ Merge init, cyclic and exit program into one file
< Back | Next > Cancel | Help |

10. Select Yes, to active CPU to assign the new program objects to the active CPU, then click
Finish.

i Mew Program |

Do you want to assign the new object to a CPU now?

% Yes, to active CPU
" Yes, to all CPUs

{~ Mo, do nothing
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11.  In the left pane of Automation Studio, select the Logical View tab, right click on file
Test1.var and select Open As Table from the drop-down menu.

# DSPowerlink/DSPowerlink_Config1 - Automation Studio Beta 3.0.71.9 =100 =]
File Edit View Insert Open Project Source Control Online Tools Window Help

G (@ o (Xt e X

4

|Project Explorer x|
Ohject Name | Description
E | DSPowerink
Bl Fo] Globaltyp Global data types
Global var Global variables
= |5 Librares Global libraries
= . Test1 A new program
[ Test1typ Local data types
B @'1 [Testivar S p——
- (6] Testllnte Sperasied
E 6] TestiCyclicc ISl

Delete

Select Al
Rename
Move Up

I " | ngical View | ¥ Corfigu  Move Down EW

Expand /Collapse (3

Zoom In
oo Ciuk
Zoanm 100%

Properties...
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In the window which appears in the right pane, right-click and select Add Variable from the drop-down

menu.

[Fj Testi=Test1.var [Variable Declaration]*

=10/ x]

& Reference & Constant

Add Variable
Add Comment

Cut
Copy
Faste:
Delete

Select All
Rename

Move Up

Maye Bown

Sort Up 3
Sort Down »

A comms ]

Description [1]

Give the variable a name (Qutput32 for this example). In the Type column, select UDINT.

Test1=Testl.var [Variable Declaration]* N ) I 5[
@ A
Name |T)'pe I & Reference | & Constant |Va\ue IDesmpﬂon m
“COPYRIGHT -
“ Program: Test1
* File: Test1.var
~ Author:
" Created: July 15. 2008
* Local variables of program Test1
Gl L] | u o |
4] i
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12. Repeat the previous step to add another variable called Input32, also of type UDINT.

I Testi=Testi.var [Variable Declaration]* ] =] 4
@ A
Name |T)'pe | & Reference | a Constant |Value | Description [1]
*COPYRIGHT -
* Program: Test1
* File: Test1.var
= Author
* Created: July 15, 2008
~ Local vaniables of program Test1
@ Input32 JUDINT | ] ] g
@ Outputdz UDINT ] =] 0
4 | i

13. Press CTRL-SHIFT-S to save the variables created in the two previous steps.

14. Going back to the left pane of Automation Studio, select the Physical View tab, right-click
on the CPU, and select Open IF3 Powerlink Configuration from the drop-down menu.

Fle Edit View Insert Open Project Source Control Online Tools Window Help
A HG Rl v ([ Xedgdl (&
| Project Explarer - x|

Model no. | Slot | Description
Elm  #C20
Brsfe

Open Software Configuration
|[F451  Open Permanent Variables

% USE2 IF5 Open Varizble Mapping
< IF5.51  Open Serial
3 551 Open Ethernet
| SK Open POWERLINK
Open X2X Link

Open Virtual Panels

Open 1fO Mapping

Open AR Configuration

Open IF1 Serial Configuration

Open IF2 Ethernet 10 Mapping
Open IF2 Ethernet Configuration
Open IF3 POWERLINK I/C Mapping
Open IF3 POWERLINK Configuration
Open IF6 %2 1jO Mapping

5 I Open IF6 X2X Configuration

® Logical View | ‘.:g Configuration ... T
Open Logger

Insert...
Delete

Update System Components

G500 T [Master

Enatile
Disable
Properties ...
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15. In the right pane, set Cycle time to 2000 ?sec, and Multiplexing prescale to 1, and mede to
controlled node. Also, under Advanced, set node number to 1 and Interface handled as multiplexed
station to off. All other settings may be left at their defaults.

XC20.CPU [IF3 POWERLINK Configuration]* ) i [=] S|

L
Nams |Va\ue |Descn ion |A|
@ Operating mode POWERLINK V2
@ MTU size 300
~g ® Baudrate 100 MBit
Bty POWERLINK parameters
~ @ Activate POWERLINK communication on
~ @ Cycle time [us] 2000
-y Multiplexing prescale 1
-y ¢ Mode controlled node
Et- Advanced
L. @ MNode definition set explicitely
- @ MNode number 1
- f Readyflag Set by system
@ Interface handied as muliplexed station | off
g ® Optimization data throughput
: & POWERLINK NAT subnet 192.168.101.0 Last number should be 0 and is ignored
B¢ 5 Dynamic channels
By Channel 1 —
e 00
L4
ey
B Ethemet parameters
: g ® Activate Ethemet communication on LI

16. Also in the right pane, right-click on the Dynamic channels branch of the tree and select
Append Element from the drop-down menu. For the Channel name, enter
OutputChannel32, for the Data type select UDINT, and for Direction select Output.

| XC20.CPU [IF3 POWERLINK Configuration]* ==

L7
Name |Va|u= |Desm ion |
; - Operating mode POWERLINK V2
b @ MTU size 300
-5 % Baud rate 100 MBit
Sy ' POWERLINK parameters
~ @ Activate POWERLINK communication on
@ Cycle time [ps] 2000
s % Multiplesing prescale 1
-~y § Mode controlled node

Advanced

# Node definition set explicitely
#§ Node number 1
i Readyflag Set by system
@ Interface handled as multiplexed station  off
# Optimization data throughput
§ POWERLINK NAT subnet 1592.168.101.0 Last number should be 0 and is ignored

Insert Element

oy @ Di
= Ethemet parameters
| beg @ Aclivaie Bthemetc L.

#1:Test.. [ ¥C20CPU Select Al
Rename

Maove Up

MEve oW,
Columns 3
ference | mReferencE List Expand/Callapse »

o [ [cow: orme

DSP Control Group, Inc. 4445 W 77" Street Minneapolis MN, 55435 www.dspcg.com



17. Repeat the previous step to create a channel named InputChannel32, also of type UDINT, but
with Direction set to Input. Press CTRL-SHIFT-S to save.

e o
e ¥
Name |Va|ue |Descﬂ ion |A|
; E| Advanced
1 @ Node definition set explicitely
- g Node number 1
- & Readyflag Set by system
@ Interface handled as multiplexed station  off
- @ Optimization data throughput
H - @ POWERLINK NAT subnet 192.168.101.0 Last number should be 0 and is ignored
: + " Dynamic channels
EJ; &' Channel 1
; 1 @ MName QutputChannel32
iy @ Datatyps UDINT
--y @ Direction COutput
=3 Channel 2

-y @ MName InputChannel32
iy @ Datatype UDINT
@ Direction Input

=]

18. In the left pane of Automation Studio, select the Configuration View tab. Select XC20,
right-click loMap.iom and select Open As Table from the drop-down menu.

& DSPowerlink/DSPowerlink_Configl - Automation Studio Beta 3.0.71.9
File Edit View Insert Open Project Source Control Online Tools Window Help

AESHG | BB > [ XedSF (S pE X

[Project Explorer - x|
Corfiguration | Batch | Description
B ) DSPowerlink_Config1 [Active] O
@ Hardware hc Hardware topology

= 20 Files belonging to this PLC

Software configuration

Declaration of permanent variak

y 10 mapping file ;

Cpen with Explorer PV mapping fil

perl As Text Runtime corfiguration file
Open As Table CPU system corfiguration
Add Configuration... CPU gystem configuration

Add Object...

Cut
Copy
Faste
Imsert
Delete

Select Al

Rename

Move Up

Move Down

Columns »
Expand/Callapse 4

Zoom In

Lo St
| |
_— Zoom LHHE
"8 Logical View Conl——————————— =l View
Properties...

vl
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19.

20.

In the right pane, right-click and select Add Mapping from the drop-down menu. Set the
mapping Direction to Output, the ChannelWidth to 32 Bit, the 10 Address to
IF3.0utputChannel32, and set Task Class to Automatic.

i I3 ToMap.iom [1/0 Mapping]* -lolxif5
i

i A

* | Direction [ Channel Width [10 Address | Task Class

“COPYRIGHT -

" File: loMap jom
o :

Author:
* Created: July 15, 2008

* 10 mapping file

ET L Output 32 Bi |IF3 OutputChannel32

ey B
== Ethemest parameters
H b ~q ® Activate Ethemet communication on 51

In the PV or Channel Name column, double-click in the mapping’s row. A

button should appear at the right side of the box, which, when clicked, opens a window that
allows the user to select the C variable to which to map this channel. Under the name of your
C program, double-click on variable Output32.

DSPowerlink_Configl - Automation Studio Beta 3.0.71.9
Insett Open Projsct Source Cortrol Online Tooks ‘Window Help

1@ R|oc | xeddF iepRriataoo (43%8[  S#a&%|®

B

[ Bateh | Descrption XC20.CPU [IF3 POWERLINK Configuration] ]
rerlink_Config1 [Active] [m] E;I ¢ =
- ity
20 Files belonging to this PLC @ 4
| Cousw Software corfiguration E LA
| Cpu.per Declaration of pemanent variat [ 10 Address [ Task Class [PV or Channel Name |
| ol
viviap.:
oy Varables |
cort
[ syscorf, [ Uss Data Type Fiter Name [Type
: (=) Global variables
ed B & Testl
o i @ Inputdz UDINT
TDINT UDINT IF3OutpuiChannel  Automatic B
TIME
DATE_AND_TIME
oT
REAL
- T
I~ Only Not Connected q e I
§ - | @ Direction
Fiter | ] Ethemet paramete
----- a # Activate Ethemet communication on
== 0K I Cancel | Help | ptil .
o ¢ A|[ %c20cPU L. [#loMapiom [L..
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3 ToMap.iom [1/0 Mapping]* i

=10l

@ A
Width |10 Address | Task Class | PV or Channel Name | Inverse

| i3
21. Repeat the previous step to create an input channel mapping between IF3.InputChannel32
and the C variable Input32.
=IOl %
@ A
Direction | Channel Width [10 Address [ Task Class [PV or Channel Name
= COPYRIGHT -
= File: loMap iom
* Author
= Created: July 15, 2008
* |0 mapping file
+  Input 32 Bit IF3.InputChannel32 | Automatic |Test1.Input32 3
&+ Output 32 Bit IF3.OutputChannel32  Auctomatic Test1.0utput 32
| i3
22. Going back to the Logical View tab in Automation Studio’s left pane, you can edit the C

program Test1Cyclic.c to set the value of Output32. Note that Output32, which maps to
IF3.0utputChannel32, is an output from the CPU fo the Managing Node Mx4. The high 16 bits of
Output32 will be returned in DSPL variable EPL._INP1 REG, while the low 16 bits of Output32
will be returned in DSPL variable EPL INP2 REG.

Variable Input32 will be mapped such that when a DSPL command such as

EPL outp on( 0x1234, 0x5768 )

is run on the Managing Node Mx4, Input32's contents will be 0x12345678.
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23.

s
Ix

e e e B ke ek e e o o b o ok bk b e

* CORYRIGHT --
Bk T T b A T e e T T

LN |EN

* Program: Testl

% File: TestlCyelic_d

* Ruthor:

* Crested: July 15, 2002
P

ek kb e b bk e o b kb bk e ok

* Implementation of program Testl

ot e e ok e ok e e o e o b ok e o e

finclude <bur/plctypes.h>
§ifdef DEFAULT INCLUDES
#include <AsDefault._h>

#endif

woid _CY¥CLIC TestlCyelic{ woid )

it
UDINT wvarl;
Cutput3Z = 0xlZ;
werl = Input3Z;
I3

Press CTRL-SHIFT-S to save Test1Cyclic.c program. To map this program into a cycle,
select Physical View tab and right-click on the CPU (e.g., X20). Select Open Software
Configuration .

ﬁﬁ' DSPowerlink/DSPowerlink_Configl - Automation Studio Beta 3.0.71.9

File Edit View Insert Open Project Source Control Online Tools Window Help
AEREG | BR[o~ [ XL
|Project Explorer

Model no. | St | Description
Elee  XC20
g

Open Software Configuration
B 2. IF4.51 Open Permanent Variables
usg 2 IF5 Open Variable Mapping
w3 IF5.51 Open Serial
g 551 Open Ethernet
| 3K Open POWERLINK.
Open X2X Link
Open Virtual Panels
Open IO Mapping
Open AR Configuration
Open IF1 Serial Configuration
Open IF2 Ethernet 10 Mapping
Open IF2 Ethernet Configuration
Open IF3 POWERLINK I/0 Mapping
Open IF3 POWERLINK Configuration
Open IF& X2X 1/O Mapping
Open IF6 X2X Configuration

Open Profiler
Open Logger

Insert ...
Delete

Update System Components

G0 [ [Master

Enable
Disable
Properties ...

® Logical View | ‘u}a Configuration View )l Physical View

B
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24. Look for your program Test1. Drag your program to an appropriate cycle time (e.g., 10 ms,
20 ms etc.).

[ *C0.CPU [Software Confiouration & ~-lojx|
ER B NEREREE R

Object Name |Vers40n Transfer ... |Eze!m... |Source |Source File: |Dasa‘@an |
B [#@ cru

Cyclic #1 - [10 ms]
Cyclic #2 - [20 ms]
Cyclic #3 - [50 ms]
Cyclic #4 - [100 ms]
Cyclic #5 - [200ms]
Cyclic #6 - [500 ms]
Cyclic #7 - [1000 ms]
Cycl

peReN e Ne NN NN ¢]

UsaFOMAIEEE DT i e e

A new program
. @ Data Objects

- gy Ne Data Objects

- g8 Visualisation

'ﬁ Binary Objects

tﬁ, Library Objects

- |(#) Configurstion Objects

25. Now you may Rebuild your C program. To do so, select Project from the top menu bar and
Chose Rebuild option.

ﬁﬁ' DsPowerlink/DSPowerlink_Configl - Automation Studio Beta 3.0.71.9

File Edit View Insert Open | Project Source Control Online Tools Window Help

% = '5 =] =i # [E= g% Buld Configuration F7 E £
= i - | .
[Project Explarer %% Rebuild Configuraton  Ctl+F7 | ~ x|
e Clean Configuration...
odel no.
S Build Cross Reference
ry K
2.4 X20CP1484 El ERLINK, 1x IF
= USE1 X
-
s USB2 Batch '
-2 Update Library Dedarations

Change Runtime Version. ..
Update System Components

Settings...

26. The last step is transfer your program to the CPU - a familiar task for those familiar with
Automation Studio. That is, select Project from the top menue bar and choose Transfer
To Target.
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