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Overview

This example demonstrates the
= implementation of a EtherCAT slave node
= using the Beckhoff SSC Tool to generate
® the slave stack code for ,XMC4300 Relax
£ EtherCAT Kit".

While reviewing this example you will

see in output direction the EtherCAT
master controlling LED1 on the ,,XMC4300 Relax EtherCAT Kit". In
input direction you will monitor inside the master device the status
of BUTTON1. You will observe inside the source code how to modify
the mapping of the data structures to the 1/Os for your own
evaluations and testing. Furthermore you will learn how to modify
the data structures and generate a slave stack code which fits to
your needs. In this example we will demonstrate how easy it is to
setup a proper EtherCAT communication by using the EtherCAT APP.
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Requirements

RJ45 Ethernet Cable

Windows Laptop installed

- DAVE v4 (Version4.1.4 or higher)

- TwWinCAT2 or TwinCAT3 Master PLC

- Slave Stack Code Tool Version 5.12

Micro USB Cable (Debugger connector)
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Requirements - free downloads

TwinCAT?2 (30 day trial; 32bit Windows
only)
Link: Download TwinCAT?2

or

TwinCAT3 (no trial period; usability limited;
o 32bit and 64bit Windows)
BECKHOFF Link: Download TwinCAT3

ATTENTION: According our experience TwinCAT is best compatible
with Intel™ ethernet chipset.
For details on compatibility with your hardware, additional driver and

general installation support please get into contact with your local
BECKHOFF support.

Copyright © Infineon Technologies AG 2016. All rights reserved.


http://www.beckhoff.de/default.asp?download/tcatdow.htm?id=159876032042844
http://www.beckhoff.de/german/download/tc3-downloads.htm?id=1905053019883865
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Requirements - free downloads

DAVE (v4.1.4 or higher)
Link: Download DAVE (Version 4)

EtherCAT Slave Stack Code Tool

Version 5.12
(ETG membership obligatory)

Link: Slave Stack Code Tool

Copyright © Infineon Technologies AG 2016. All rights reserved.


http://www.infineon.com/dave
http://www.ethercat.org/memberarea/stack_code.aspx
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Setup - Hardware

Micro USB cable Ethernet Cable

Debugger connected to
connected to IN-port
X101 debug

connector

Copyright © Infineon Technologies AG 2016. All rights reserved.
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Setup - Import example project into DAVE

1 | & DAVE CE - DAVE™ - 2 & Import ey
| File | Edit Source Refactor MNavigate Project S Select \
-
New AlteShift-N b [E=5]
Open File...
Select an import source:
Close Ctrl+W I
Close All Ctrl+Shift+W > General
[ = C/Cr+
Save Ctrl+S b & Git
Save As... 4 (= Infineon
Save All Ctrl+Shift+5
R 2 ocal Library Store
[> (= Install
7| Refresh F5 i+ (&= Plug-in Development
I+ (= Run/Debug
Print... Ctrl+P I+ (= Team
| = XML
Switch Workspace 3
Restart
oy Export.
Properties Alt+Enter =
® < Back Next > Finish
Exit
3 4 Import DAVE Projects C] Ex_l

Import DAVE projects
Import Existing DAVE Projects

(0) Select Root Directory Browse...

@ Select Archive File Ch\Users\Public\Downloads\XMC4300_Relax_EtherCat_APP_Slave_S5C.zip [ Browse...

Project List:

KMC4300_Relax_EtherCat_APP_Slave SSC(XMC4300_Relax_EtherCat_APP_Slave_55C) ‘ Select All
n 1 an

Copy Projects Into Workspace

@ Mext = | Finish | Cancel ]

Copyright © Infineon Technologies AG 2016. All rights reserved.




Setup - Import example project into DAVE

Infineon
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e SRR e AL A After the project import you will

File Edit Source Refactor Mavigate Search Project C

find this project folder structure.

| A

Hg C/C++ Projects 532 | [ Project Explorer = O
o

S

a =5 XMC4300 _Relax_EtherCat_APP Slave SSC [ Active - [
- :j;f Binaries
- [t Includes
. &= Dave
- = Debug
- = Libraries
4 [ 550

- = Src

K| Infineon_£MC_ECAT_55C_Cenfig.xml

- = Startup
- |g] main.c

=| linker_script.ld

=| solver.bak

1 The project is nearly complete
for building, it only misses the
EtherCAT slave stack code. For
these files the Src folder has been
already prepared.

2 The EtherCAT slave stack code
for the XMC4300 can be generated
by configuration files. These
configuration files are included in
the project already.

The following slides show in detail

how to define your EtherCAT slave
node interface and to generate the
slave stack code.

Copyright © Infineon Technologies AG 2016. All rights reserved.
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The flow to define the EtherCAT slave node infineon
interface e

1 Take the Excel Worksheet
provided inside the example

n project to define your

EtherCAT slave node interface.

2 The Beckhoff SSC-tool uses
2 the excel sheet as an input to
generate the output-files.

3 The generated EtherCAT
slave stack code does apply
3 4 for the XMC4300.

= = 4 The generated EtherCAT
Slave Information file (ESI)
does apply for the EtherCAT
host. There the relevant
interface information about the
slave is stored.

Copyright © Infineon Technologies AG 2016. All rights reserved.



Defining the interface of EtherCAT slave node

1

(= S5C

= Src

X| Infineocn_xM CiAT_SSC_CD nfig.xml

EF] XMC_ESC xlsx

Indes ~ ObjectCode - Sl - DataType - Mame

HORErAns Imput Oata of the Madule (0:6000 - 0xEFFF)

06000 RECORD IM_GEMERIC
0=01 LIMT IM_GER_IMT1
0x02 LIMT IN_GEM_IMTZ
0x03 LIMT IN_GEM_IMTS
0x04 LIMT IN_GEM_IMTS
0=05 BOOL IM_GEN_Bit1
0=06 BOOL IM_GEN_Bir2
0=07 BOOL IM_GEN_Bir3
005 BOOL IM_GEN_Bird
0=09 BOOL IM_GEN_EitS
008 BOOL IM_GEN_BitG
0=06 EBOOL IM_GEMN_Bit 7
0 EBOOL IM_GEN_BitS

I—
I—

WO0sTrins Output Data of the Madule (07000 - 0 TFFF)

07000 RECORD OUT_GEMERIC
0=01 LIMT OUT_GEM_IMTA
0=02 LIMT OUT_GEM_IMNTZ
0=03 LIMT OUT_GEM_IMTS
00 LIMT OUT_GEM_INTS
0=05 BOOL OUT_GEM_Bit1
O=06 BOOL QOUT_GEM_Eit2
0=07 EBOOL OUT_GEM_Eit3
0x05 EBOOL OUT_GEM_Bitd
0x03 EBOOL QOUT_GEM_EitS
008 EBOOL OUT_GEM_EitG
0=06 BOOL QUT_GEM_Bit 7
0=0C BOOL OUT_GEM_Eitd

Infineon

i

1 Double click on the excel file
to open it.

2 Check the content of the file.
The data defined in both I/O
directions is 4x16bit integers
and 8x1bit booleans.

3 For further details on how to
define your own interface you
may want to follow the
instructions inside EtherCAT Slave
Design Quick Guide.pdf inside SSC

tool.

:2c XMC4800_Relax - Slave Stack Code Tool

Help

About...

Fie Project Tool

SR XMC4300_Relax

. EtherCAT State Machine

Synchronisation
EI Application
i Pmrecelata

Contact

511

ormation
Documentation L | S

- SlaveStackCode (ET9300) Application Note
28 xMc4200 RN
L4 x11C4200_R

File name

EL9800 Evaluation Board Application Note

11 Aool W

& XMC4300_RE—

HMCARDD

Copyright © Infineon Technologies AG 2016. All rights reserved.

EtherCAT Slave Design Quick Guide



(infineon

Overview and Requirements

Setup

Defining the interface of EtherCAT slave node
Generating Slave Stack Code and ESI file
Implementation of the application

How to test — using TwinCAT2 as host

How to test — using TwinCAT3 as host

Copyright © Infineon Technologies AG 2016. All rights reserved.



Infineon

i

Generating Slave Stack Code and ESI file

1 .ve Stack Cede Tool | New Project

&

() Default

© Custom  [EL3800| 2s CiA402 Sample

)

Evaluation Kit.

This configuration provides a CiA402 sample application for the new ELS800 EtherCAT

The comesponding device description is located in file . \esi\Slave StackCode xml" {device:
EL5800_CiA402) or will be created with this tool.

2 ‘mport Configuration file(s)

o |

@Qﬂ |« XMCA300_Relax EtherCat_.. » 55C » [ #3 || Searcn ssc 2|
Organize « MNew folder =~ O ':E'
& Downloads “  Name Date modified
=] Recent Places = e 4
o i 13.06.2016 10:14
o (2] Infineon_XMC_ECAT_S5C_Configaxml 04.05.2016 15:20)
7 Libraries
3 Documents
J“- Music
[ Pictures
=1 Subversion
E Videos
1% Computer
%u SystemDisk (C:) =l [T b
File name: - [xml (*.xml) ']

[open | [ concer ]

1 Start theB¥ tool and create a
new project File >> New

gty Slave Stack Code Tool

| File | Project  Tool Help
] MNew Cirl+N Slave Settings
& Open Ctd+0

Save Ctrl+5

Save As

Exit

2 Select the configuration file
which you find inside the
example project.

Copyright © Infineon Technologies AG 2016. All rights reserved.
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Generating Slave Stack Code and ESI file (fheon

3

save Stack Code Tool | New Project @ 3 Select the Infineon deVice

Defautt

fou - _ _ | inside the drop down list and
genl;lor:.I]I'Ifli}nEUDnTechnologies ((c34E). p : Confi rm With the OK button "

MOTE: This configuration is not provided by Beckhoff Automation and files or file fragments may

be added which are NOT covered by the license from Beckhoff Automation GmbH. YO u r p rOj e Ct W i I I b e C re a te d .

Shall be set if the Slave code executes on an XMC4800/XMC4300 device.

Copyright © Infineon Technologies AG 2016. All rights reserved.
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Generating Slave Stack Code and ESI file

gy EtherCAT Slave™ - Slave Stack Co-de Tool L
File  Project Toel Help
Slave Project Mavigation P
=) BtherCAT Slave Name Value

- Slavelnformation VENDOR_ID

 Genenc VENDOR_NAME Infineon Technaologies

- Hardware

.. EtherCAT State Machine VENDOR_IMAGE 424D1605000000000000...

-~ Synchronisation GROUP_NAME Infineon slave

1+ Application
. ProcessData GROUP_IMAGE 424DD802000000000000...

. Mailbax DEVICE_IMAGE 424DD802000000000000...

~ Compiler PRODUCT_CODE (00000000
REVISION_NUMBER 1)
SERIAL_NUMEER e
DEVICE_PROFILE_TYPE 200001389
DEVICE_NAME ¥MC_ESC
DEVICE_NAME_LEN 7
DEVICE_HW_VERSION 10
DEVICE_HW_VERSION_LEN (3

\ DEVICE_SW_VERSION 5.12 y

»  Check the settings inside Slavelnformation: vendor ID, vendor name,

product ID and product code are customer specific and are used by the host
to identify the slave.

» Define revision number, serial number, device name, HW/SW version
according to your needs.

> The vendor ID/name and product code assigned to infineon may be used for
evaluation purpose only. For productive purpose your own vendor ID/name
assigned by the EtherCAt Technology Group is obligatory.

Copyright © Infineon Technologies AG 2016. All rights reserved.
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4 Import the EXCEL-sheet
which defines the interface of
your EtherCAT node.

Generating Slave Stack Code and ESI file

4

£ EtherCAT Slave™ - Slave Stack Code Too

File  Project | Tool

EEPROM Programmer

""" OCO0000E
: Infinann Technologie
i+ Hardware Applicati j
; pplication 3 [t
- EtherCAT r\| _ £ate new 000
-+ Symehronisation REVISION_NuUMBgeL_ POt 001

I & :'-'*.ppllcatlnn CCOIAL M IMDCED Mo ML

> Select the EXCEL-file
OO s =®|  provided inside the example

5

|« XMCA300_Relax_EtherCat_.. » SSC » ~ | 4 || Searchssc 2|
Organize = MNew folder == - l@l p rOJ ect .
*  Name . Date modified

[ Favorites

Bl Desktop 132.06.2016 10:14
4. Downloads E 10.03.2016 15:40
2| Recent Places [

4 Libraries |

3 Documents

J‘. Music

= Pictures

=i Subversion

B videos

- 4 [ | +

File name: - ’Excel files ( *alsig® xlsmm; *xls; *xlr v]

[ open v [ cance |

Copyright © Infineon Technologies AG 2016. All rights reserved.
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Generating Slave Stack Code and ESI file

i EtherCAT Slave® - Slave Stack Code Tool

" Click on Project >> Create
new Slave Files

File | Project | Tool  Hel . .
OJ Project Update : tO Sta rt fl Ie generatlon .
Value
Find Setting Ctrl+F - . . .
I_Create new Slave Files  F5 E Irfinean Teh 7 In th'S Step the deSt| nat|0n
TR S e VeNIOR MO aownt folder for the EtherCAT Slave

Stack Code and the ESI file can
be adapted. For this example it
iIs recommended to take the
default settings.

7 .
~reate new Slave Files
Project File
Source Folder
ESI File C
Progress

C:\Workspaces\DAVE-4. TN\ETHERCAT_DCNHMC4300_Relzx_EtherCat_APP_S

C:\Workspaces\DAVE-4 "\ETHERCAT_DC'XMC4300_Relax_E

“Workspaces\DAVE-4L. TN\ETHERCAT _DCh\XMC4300_Relax_k

(=]
(oo

SWorcspaces®DAVE-S TN\ETHERCAT DCMC4300 Relax | Change

Copyright © Infineon Technologies AG 2016. All rights reserved.
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Find and use your result

Big) C/C++ Projects 52 | [ Project Explorer = O After the generat|0n process the
8 S respective files are inside the project
4 (= SSC - Space.
4 = 5rc
- [B spplinterfaceh 8 Check the availability of the
Rpi generated slave stack code
oy 9 Check the availability of the ESI-file
- [ ecatapplh and download to the host by these 3
P steps:
@ ecatshvc 1. Stop TwinCAT System Manager
[ ecatsivn 2. Copy the ESI file to your
B eome TwinCAT installation
-] mailbox.c y C: \TWinCAT\IO\EtherCAT
 [B) mailboxh 3. Restart TwinCAT System
Brpnin Manager to start re-work of
' [§ sdoservic the device description cache.
B ove e
L b B ecrsconeass | 10 Rebuild the DAVE project with the
i ?PEEEDE;CX::;: ECAT 55C _Config.xml new files TR o e |
9 @ VIAC ECC wlew File Edit Navigate Search Run DAVE Window Help
l X XMC_ESCxml i : | 288 o gl Build Active Project 5 Ju)

E Rebuild Active Project

A

i F FLrwm n

Copyright © Infineon Technologies AG 2016. All rights reserved.



Find and use your result

Bg C/C++ Projects 2 | [ Project Explorer = O
8 ———
a (= 55C -
4 = 5rc
: applinterface.h
» g coeappl.c

» coeappl.h
; ecat_def.h
» |g) ecatappl.c
: ecatappl.h

» |g| ecatcoec
; ecatcoe.h
> g ecatshe.c
: ecatsh.h
» eeprom.h
; esc.h

o Le] mailbox.c

: mailbox.h

» g chjdef.c

» ohjdef.h

> ] sdoserv.c

: sdoserv.h

» |g] XMC_ESC.c

: ¥MC_ESC.h
\ » ¥MC_ESCObjects.h y

X Infinenn:XMC_ECAT_SSC_Canig.xr‘r‘ll

|| XMC_ESC esp

9 EE AC Foi e
l K] KMC_ESCaml

A

1Ll

-

m

(infineon

After the generation process the respective
files are inside the project space:

8 'Check the availability of the generated
slave stack code

9 Check the availability of the ESI-file and
download to the host by these 3 steps:
1. Stop TwinCAT System Manager
2. Copy the ESI file to resp. destination
for TwinCAT?2:
C:\TwinCAT\Io\EtherCAT
for TWinCAT3:
C:\TwinCAT\3.1\Config\Io\EtherCAT
3. Restart TwinCAT System Manager to
start re-work of the device description
cache.

10 Rebuild the DAVE project with the new
files. TR |

¢ DAVE CE - DAVE™ - C\Workspaces\DAVE-4.1\WS_2015_10_30
File Edit Navigate Search Run DAVE Window Help

| AR /*  Build Active Project B
E Rebuild Active Project

A ~em N

Copyright © Infineon Technologies AG 2016. All rights reserved.
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Copy data from/to local data to/from ESC Tnfineon
memory e

Inside the generated file XMC_ESC.c the link to your application
must be implemented. Modify the source code accordingly which
copies the application data to/from ESC memory to the local
application memory:

Orlglnally generated code: Modlfled code:

hpa'aw \param pbata peointer to input process data

This tion will copies the inputs from the local memory to the ESC memory

#if _WIN32 memcpy(pData,&( ( (UINT16 *)&IN_GENERIC@x6@088)[1]),SIZEOF (IN_GENERICOxGEEE)-2);
#pragma message ("Warning: Implement input (Slave -»> Master) mapping”) t
#else
#warning "Implement input (Slave -» Master) mapping”
#endif

\param pbata pointer to output process data \param pData pointer to output process data

i1l copies the outputs from the ESC memory to the local memory \brief This copie

from the ESC memory to the local memory

Vold APPL_OutputMapping(UINT16* pData)

void APPL OutputMapplng(UINTlﬁ* pData)

{ {

#if _WIN32 memcpy (&( ( (UINT16 *)&0UT_GENERIC®x7888)[1]),pData,SIZEOF (OUT_GENERICSx7888)-2);
#pragma message ("Warning: Implement cutput (Master -» Slave) mapping") }

#else
#warning "Implement cutput (Master -» Slave) mapping”

#endif

¥

Copyright © Infineon Technologies AG 2016. All rights reserved.



Implement application specific slave node infineon
behaviour @

Inside the generated file XMC_ESC.c file the function
APPL_Application is implemented. This function implements the
application specific code to handle input and output...

A) ... from mainloop or

B) ... if synchronisation is active from ISR

Inside main.c of the example, the function
void process_app(TOBJ7000 *OUT_GENERIC, TOBJ6000 *IN_GENERIC);

implements the mapping of the input/output data to buttons and
LEDs. Therefore please modify the function APPL_Application to call
process_app in the following way:

Originally generated code: Modified code:

1

#if _WIN32
#pragma message (“"Warning: Implement the slave application”) | process app (&0UT GENERIC@x7080, &IN GENERICAx6@e8); §
se

#el ¥
#warning "Implement the slave application”
#endif

}

Copyright © Infineon Technologies AG 2016. All rights reserved.



Description — process of input and output @

| . DAVE CE - XMC4300_Relax_EtherCat APP_Slave_SSC/main.c - DAVE™ - C:\Workspaces\DAVE-4.1\ETHERCAT [

File Edit Source Refactor MNavigate Search Project DAVE Window Help

B U EE L S RiE R huE ST OR SIS [
| = Quick Access .| [ | 5 DAVEIDE [ DAVE CE | 45 Debug
HgC =2 = B [ main.c 2 = O
| BS zaf void process_app(TOBI7@@@ *OUT_GENERIC, TOBJIG@@@ *IN_GENERIC) -
- ss] {
86 /* OUTPUT PROCESSING */
4 =5 XMC4300_Relax_Ft 87 /* Check bitfield set by master OUT_GEN_Bitl..8 and set LEDs accordingly */
. 4% Binaries 53]  XMC_GPIO_SetOutputlevel(P LED1, MAP2LEVEL({OUT GENERIC->0UT GEN Bitl));
. i Includes 3: XMC_GPIO_SetOutputlevel(P_LED2, MAP2LEVEL(OUT GENERIC->0UT GEN_Bit2));
> (& Dave g1] /* INPUT PROCESSING */ El
» [= Debug 92] /*Check Button 1 and set IN_GEN_Bitl which is sent to master accordingly*/ | =
» [= Libraries 93 if (MMC_GPIO _GetInput(P3_4))
94 IN GEMERIC->IN GEN Bitl = 1;
a5 else
96 IN_GEMERIC->IN_GEN_Bitl = @;
a7] 1
= asn : i
|=| solver.bak 1] i k

Within the slave stack code the function process_app is called. This
process_app function process the binary output data (master->slave)
to set the LED1 ,XMC4300 Relax EtherCAT Kit". The states of the
BUTTONZ1 is checked and propagated to the input data
(slave->master).

Copyright © Infineon Technologies AG 2016. All rights reserved.



Description — Overview on used APPs Tnfineon

i

ww APP Dependency i3

Eﬁ 3OS + = 8
ECAT_SSC INTERRUPT INTERRUPT EVENT_DETECTOR EVENT_GENERATOR EVENT_DETECTOR EWVENT_GENERATOR
ECAT_SSC_0 INT_SYNCO INT_SYNC1 ED_SYNCO EG_SYNCO ED_SYNCA EG_SYNC1
{ \ !
— — 1 Jy
TIMER INTERRUPT
TIMER_O INTERRUPT_2
«’_ / — ' { I -
f i o
g -y
GLOBAL_CCU4
GLOBAL_CCU4_0
\ b - - ™y I
\ ¥ ¢ Y
CLOCK_XMC4 E_EEPROM_XMC4 CPU_CTRL_XMC4
CLOCK_XMC4_0 E_EEPROM_XMC4_0 CPU_CTRL_XMC4_0

The ECAT_SSC APP assigns the system resources (automatically done
by DAVE by using the respective lower level apps) and pins (by
manual configuration) to setup a proper EtherCAT communication. The
EVENT_DETECTOR, EVENT_GENERATOR and INTERRUPT APPs are
used inside this example to connect the sync_out_0 and sync_out_1

of the ECAT_SSC APP to the interrupt service routines of the SSC-
stack.

Copyright © Infineon Technologies AG 2016. All rights reserved.



Description — EtherCat ports and physical infineon
connection (lineon

wu APP Dependency i3

«m HW Signal Connectivity
|

ECAT_SSC | T |

From the context menu select
~Manual Pin Allocator™ to open the
e pin allocation for the EtherCAT
. module.

Copy APP Configuration

0 1= Right click on the ECAT_SSC APP.

_I = Add New Instance
¥ Remove..

—

Paste APP Configuration

Import APP Configuration...

. T == 2 Inside Manual Pin Allocator you
can configure the EtherCAT ports for
T T : your application. For the example

s i provided, the configuration fits to

led_link_act_pl #95(P011)

ey : the XMC4300 Relax EtherCAT Kit.

mdio #04 (P012)
p0_link #68 (P115)
p0_re_clk #78 (P11)
p0_ne_dv #30 (P19)
p0_rc_err #54 (P26)
p0_redl #75(P14)
p0_rxdll #57 (P51)
p0_rxd2 #56 (P5.2)
p0_rxd3 #35 (P5.7)
nl b el #arp1ny

'?:' Save Reset Close

Copyright © Infineon Technologies AG 2016. All rights reserved.



Description — Distributed clock support @

EVENT_DETECTOR EVENT_GENERATOR INTERRUPT(sync0)
—» signal b| [trigger out » trigger_in iout sr_irg
ECAT_SSCO
sinc_out_o
sinc_out_l
INTERRUPT(sync1l
EVENT DETECTOR EVENT_GENERATOR (syncl)
—»{signal_a| [trigger out triéﬁer_in iout Sr ir§

For distributed clock support, the syncO and syncl signals coming
from the ethercat peripheral are used to trigger interrupts. Inside the
interrupt service routines the respective API functions of the SSC
protocol stack are called.



Description — Overview on propagating the Cinfineon
syncO and syncl signals to ISR

EVENT_DETECTOR EVENT_GENERATOR INTERRUPT(sync0)
—» signal b| [trigger out » trigger_in iout sr_irg
ECAT_SSCO
sinc_out_o
sinc_out_l
INTERRUPT(sync1l
EVENT DETECTOR EVENT_GENERATOR (syncl)
—»{signal_a| [trigger out triéﬁer_in iout Sr ir§

EVENT_DETECTOR and EVENT_GENERATOR APPs are instances of the
event request unit (ERU) peripheral. Inside this example the ERU is
used to propagate the signals syncO and syncl to the interrupt service

routines.
Please see next slides how to setup this configuration inside DAVE™.

ATTENTION: With the same approach syncO and syncl signals can
also be connected to other resources. For example: ADC, ports and

timers.



Description — DAVE™settings for distributed infineon
clock support

2

am APP Dependency & | gw HW Signal Connectivity
ECAT_SSC | B [ wrErRUPT |
ECAT) Configule APP Instance...
. nstance Label...
{ ~ 4= Add Mew Instance
¥ Remove..
E HW Signal Connec tions... |
# Manual Pin Allocator...
Manual Resource Assignment...

Copy APP Configuration
Paste APP Configuration

Import APP Configuration...

=]
—
l
f

|

s HW Signal Connections

4 [ED] ECAT SSCO

==
Filter | ECAT_S5C 0 -
Source APP Instance Name Source Signal Co..  Target APP Instance Name  Target Signal
sync_out 0 = -—-» ED_SYNCO ~ signal_b
sync_out_1 - ----» ED_SYNC1 ~ signal_a
Close l

i

1 Right click on the ECAT_SSC APP.
From the context menu select ,,HW
Signal Connections ™ to open the
HW Signal Connection dialog of the
ECAT_SSC APP.

2 Connect the sync_out_0 and
sync_out_1 signal to the a/b input
of the event detection unit.

Copyright © Infineon Technologies AG 2016. All rights reserved.



Description — DAVE™settings for distributed infineon
clock support e

3 Double click on the

] Console [T] Properties [2] Problems %% Debug

v [T | wne  EVENT_DETECTOR APP for SYNCO
] -~..| and EVENT_DETECTOR APP for
SYNCI1.
4 4 Select the respective source
signal (,,A" for SYNCO and ,B" for
| [ =] ... SYNC1) and edge detection ,Rising
L. ... Edge".

Copyright © Infineon Technologies AG 2016. All rights reserved.



Description — DAVE™settings for distributed infineon
clock support e

5 Right click on the
| IR EVENT_DETECTOR APP for SYNCO

[ 7 [&) Configure APP Instance...

~ (| e and SYNC1. From the context menu

«u APP Dependency &2

INTERRUPT INTERRUPT
INT_SYNCO INT_SYNCA1

s select ,HW Signal Connections " to

mTERRuPT_n% HW Signal Connections... ||
]

i — open the HW Signal Connection
st dialog of the ECAT_SSC APP.

Import APP Configuration...
Export APP Configuration...

— 6 Connect the trigger_out signals
g b e e e of the event detection units to the

e o trigger_in signals of the event
generation units.

Source APP Instance Name Source Signal  ConnectTo Target APP Instance Name  Target Signal
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Description — DAVE™settings for distributed infineon
clock support e

7 Right click on

[ .“" T o ' | EVENT_GENERATOR for syncO and
e syncl. From the context menu
e select ,HW Signal Connections * to
o s b open the HW Signal Connection
dialog of the EVENT_GENERATOR
8

8 Connect the iout of the
EVENT_GENERATOR APP for syncO
to INTERRUPT APP of syncO.

-

® -+ —=1 Proceed respectively for syncl.
& HW Signal Cannections |

Fitter [ EG_SYNCL -

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
a[@E
I ,,,,,,,, SVNCL I
e
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Description — DAVE™settings for distributed infineon
clock support e

9 Double click on the INTERRUPT
= = APP for syncO and INTERRUPT for
\ ] A_\ =0 s | syncl.

9 um APP Dependency

F L Sl i tialielianaiic: (° Problems 3 Del
ECAT_SSC INTERRUPT INTERRUPT EVENT_DETECTOR
ECAT_SS5C 0 INT_SYNCO INT_SYNC1 ED_SYNCO

||||||||||||

10" Set the interrupt service routine
10, o murnona for syncO and syncl inside the
N — configuration of the respective

V| Enable interrupt at initialization

INTERRUPT APP.

Preemption priority 30 Subpriority 0

Interrupt handler] SYNCOIRQHandler

INT_SYNCOD IMT_SYNCL 352
Interrupt Settings
V| Enable interrupt at initizlization

Interrupt Priority

Preemption priority 30 Subpriority 0

Interrupt handler:§  SYNCLIRQHandler
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Description — DAVE™settings for distributed Tnfineon
clock support e

| DAVE CE - XMC4300_Relax EtherCat APP Slave SSC/main.c - DAVE™ - C:\Workspaces\DAVE-4.1\ETHERCAT DX
File Edit Source Refactor Mavigate Search Project DAVE Window Help

| A8 BHE o L EREheESDOR® B3-S Gl =
Hg C/C++ Proj.. 52 = 8 [£] main.c i3
{ BOv 123
2% 1248 /++
4 (=% XMC4300_Relax_EtherCat_APP_Slave_SSC | 125
» 4% Binaries 126 * @brief SYNCBIRQHandler() - EtherCAT Interrupt Routine for SYNCB
» ! Includes 127 *
. (= Dave 128 * <b»Details of function</bx<br:
129 * This routine is handling the SYNC@ Interrupts and need to call the SSC Stack
» = Debug 13 Bt
> (= Libraries 13]- void SYNCOIRQHandler (void)
> = S5C 13
.= Startup 13 sync®_Isr();
E
13
=/ Ninker_script.ld 136 7
= sohverbak 137
» =5 XMC4800_Relax_FtherCat_APP_Slave_55C 138 * {ibrief SYNC1IRQHandler() - EtherCAT Interrupt Routine for SYNC1
139 =

* <b>Details of function</bx<br:>
* This routine is handling the SYNC1 Interrupts and need to call the S5C Stack

=

o

U S = I« R - R I & ]

—wvoid SYNC1IRQHandler (woid)

Syncl Isr();

¥

4

Inside main() the interrupt handlers for syncO and syncl are
implemented. The implementation is calling the respective
functions of the SSC protocol stack.

B e B BB
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Description — SSC specific enabling/disabling @
of interrupts [1/2]

Please see ET9300 application note published by the ETG on details
about the SSC code structure and interrupt handling (chapter 4).

In v1.8/2017-11-14 of this document inside chapter 5/hardware
access it is specified:

,1f interrupts are used also two macros shall be defined
“"ENABLE_ESC_INT” and “"DISABLE_ESC_INT". These shall
enable/disable all four interrupt sources”.

These macros are implemented inside ECAT_APP. Timer- and PDI-
interrupt are handled by the ECAT_APP. As SyncO and Syncl are
routed through ERU (see before) these interrupts need to be
handled in addition by the user.

For this purpose ECAT_APP is implementing a callback function for
user specific implementation:

ENABLE_ESC_INT_USER and DISABLE_ESC_INT_USER.



Description — SSC specific enabling/disabling @
of interrupts [2/2]

Within this example you find the implementation of
ENABLE_ESC_INT_USER and DISABLE_ESC_INT_USER inside
main.c:

[ main.c &2
1485 f**
149
158  * @brief EMABLE_ESC_INT USER() - Enabling of user specific EtherCAT Interrupt Routines
151 *
152 * <b»Details of function</bs<br:
153 * This routine is called from ECAT_APP on request of SSC stack once interrupts (syncl/sync@) need to be enabled

155§ void ENABLE_ESC_INT_USER()

157 INTERRUPT_Enable (&INT_SYNC@);
158 INTERRUPT_Enable (&INT_SYNC1);
159f 3

162

163 * {@brief DISABLE_ESC_INT USER()} - Disabling of user specific EtherCAT Interrupt Routines

165 * <b»Details of function</bs<br:

166 * This routine is called from ECAT_APP on request of S5C stack once interrupts (syncl/sync@) need to be disabled
168§ void DISABLE_ESC_INT_USER()

169

17@ INTERRUPT Disable(&INT_SYNC@);

171 INTERRUPT Disable(&INT_SYNC1);

172] 3

173
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Infineon

i

Description - initialization inside main.c

DAVE CE - XMC4300_Relax_EtherCat_APP_Slave_SSC/main.c - DAVE™ - C:\Warksp

aCeEs

DAVE-4.1\ETHERCAT Di
File Edit Source Refactor Mawvigate Search Project DAVE Window Help

| >3 SE L huE DO ® S - HL -0l
fg C/C++ Proj.. 23 = 8 | g mainc 2
| =] <1=',=~=> - 29= int main{wvoid)
) lee {
PRES X:!QBD.D_Relax_EtherCat_APP_Slawe_SSC [ 181 DAVE STATUS t status;
> %%, Binaries 182 uint32_t timer=8;
> [ Includes 183 status = DAVE_Init(); /* Initialization of DAVE
» (= Dave le4 )
. Debu 185 Init_ECAT_Adapt_LED (); /* Initialize the ports w
g ™ g 186 Init_Relax Button(); /* Initialize buttons on
> ibraries -
. = S5C 188 if{status == DAVE STATUS FATLURE)
laea
1@ /* Placeholder for error handler code. The while loop below can be
= Tmker serprld XMC_DEBUG( "DAVE APPs initialization fTailedn");
j solver_bak - \Ehileiluj
= ' 113
o =% XMC4800_Relax EtherCat APP Slave 55C 114 }
115 }
16
17 /* Placeholder for user applicatiocn code. The while loop below can b
113 while(1U)
119 i
126 MainLoop();
%21 }
122 '}

Inside main() DAVE and its APPs (PWM_CCUS8, ECAT_SSC) are
initialized. InitECAT_Adapt_LED() and Init_Relax-Button() are used to
initialize the buttons and LED1 to 8 of the ,XMC4300 Relax EtherCAT
Kit". Finally the MainLoop is called cyclically to process the state
machine of the slave stack code.
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(infineon

Overview and Requirements

Setup

Defining the interface of EtherCAT slave node
Generating Slave Stack Code and ESI file
Implementation of the application

How to test — using TwinCAT2 as host

How to test — using TwinCAT3 as host
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(iﬁﬁﬁeon
How to test - start the slave to run
ACTIONS

1. Build and download the example application software to the
XMC4300 and start the debugger

9
File Edit Source Refactor Mavigate Search Window Help

I; & o1 I R T PRI NPT e Quick Access | [ | FE DAVEIDE {g DAVE CE

File Edit Source Refactor Mavigate Search Window Help

I; SRR T IR e = S O % Quick Access .| [ | [ DAVEIDE {g DAVE CE [ Debug |

@OBSERVATIONS
The ERR-LED on the ,XMC4300 Relax EtherCAT Kit" will turn on and

immediately turn off again.
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How to test - start the TwinCAT 2 master to

& ACTIONS

run (1/4)

File Edit Actions View Opticns Help

D@ H|& [ 4 B

- Bl SYSTEM - Configuration

----- B® PLC - Configuration

B.. :

i Import Device...

“x, Scan Devices...

E2 Paste Ctrl+V
BB Paste with Links Alt+Ctrl+V

= % Append Device... ]

2 rerreo—

Type: =10 Beckhoff Lightbus

LA1i0 11/0 Lightbus FC200x, PCI

A0 1140 Lightbus C1220, 154

E----IIIO 11/0 Lightbus Master ELET20, EtherCAT
E----II.’O 110 Lightbus C1200 [2 Telegrams)

A0 1170 Lightbus Master C41500-M200, PC104
A0 110 Lighthus Slave C1500-8200, PC104
H-d88 Profibus DP

/- Profinet

| v

f-== DeviceMet / Ethemet | /P

£
£
[+-€iA CAMopen
£
£
E

t-fff SERCOS interface

(- Ethernet =l

Target Type
% PC only
X only
" B¥ only
Al

(infineon

After starting the TwinCAT
System Manager from
windows start menu:

1" Right Click I/O-Devices
and select ,Append Device..."

2’ Create an EtherCAT
master device by double click
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How to test — start the TwinCAT 2 master to

run (2/4)

3

— 1% Network Adapter

Description:
Device Name:
FEI Bzl
MAL Address:
IP Address:

‘General Adapter | EtherCAT | Oniine | CoE - Oniine |

& 05 (NDIS) ™ PCI " DPRAM

|Loca| Area Connection (Intel(R) 82579LM Gigabit Network Conng
|\DEVICE\{ﬂ3DﬁE’D1-D2D1-42ﬂD—EE‘E;%

I Search... |
|d39d 67d3 1166 Compatible Devices... |

|0.0.0.0{0.0.0.0)

[~ Promiscuous Mode (use with Netmon/Wireshark only)
[™ Vitual Device Names

— " Adapter Reference

Adapter I j
Freerun Cycle (ms): Ia‘-'l- 3:
File Edit Actions View Options Help
D w | | (b B | = es v

+- Bl SYSTEM - Cenfiguration

! PLC - Cenfiguration

_- /0 - Configuration

-5

Device 1 (Etheris

pend Box...
¥ Delete Device

® Online Reset
2% Online Reload (Config Mode only)
Online Delete (Config Mode only)

‘B Export Device...

Import Box..,

(infineon.

@ ACTIONS

3 Select the network adapter
you want to use (search and
select).

Application hint:

In case the device is not
found please install the
respective device driver by
following the instructions
given by TwinCAT through
the ,Compatible Devices..."
button.

4 Right Click EtherCAT
master and select ,Scan
Boxes..."
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How to test — start the TwinCAT 2 master to (ﬁﬁheon
run (3/4)

1 /@) OBSERVATIONS

Datei Bearbeiten Aktionen Ansicht Optionen F
T TIEIEE 1 The slave appears as a node
i~ Pl on the EtherCAT master bus.

! 5P5 - Konfiguration
= E/A - Konfiguration

‘ 8 £/ Gerte 2 The RUN-LED is flashing

7= Gerdt 2 (FtherCAT)

T e P indicating PREOP-state

-I- Gerdt 2-Prozessabbild-Info

I %T Eingdnge
- §l Ausginge

l.-ﬁ Box 1 (XMC_ESC)
ﬁ ucordnungen

U3

= WDI3

Wit e

[ g Aol
i &L_-ﬁa“ ipile & ¢ & olisi}
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How to test — start the TwinCAT 2 master to (iﬁﬁneon
run (4/4)

3
T — /@) OBSERVATIONS

Datei Bearbeiten Aktionen Ansicht Opticnen Hilfe

D&M | NS X R RN G

-l SYSTEM - Konfiguration

.. SPS - Kenfiguration | Algemein | Adapter I EtherC.AT‘ Onlire |CoE-On\ine‘ 3 Et h e r A m a Ste r V I W :
B- E/A - Konfiguration C I e
£ B -

=] Gert 2 (EtherCAT)

Gerdt 2-Prozessabbild-Info

No Addr  Name State CRC

e womesn | e Inside the EtherCAT master

online state you see the

L imees queued frames counting up,
the connected slave and its

PREOP state.

[nt_| [Pre0p | [Safe0p] [ Op | ZZ:::ames 4 EtherCAT Slave VieW:

[~ CRCschen | [ Frameslaschen | | Fmes/see :

4 S The PREOP-state of the

e —— > € 15 Indicated within the
Dﬁswbﬁl Mim\nsﬁ“m Gptr;;naHflf;m«ﬁmm: @)% = QRE. (e ? TwinCAT system Mmanager .

SVSTEM - Konfigurati :
g e Konﬁ;u"m':z: en [ Algemen | EtheCAT [ DC__| Prozessdaten | Startup | CoE -Onine | Oriin= |

Atueller Status: oF

B. E/& - Konfiguration Status Maschine
- E/A Gerdte

[ Init ] [ Bootstrap ]
i _v‘ Gerat 2 (EtherCAT) Aktueller Status:
I -I- Gerat 2-Prozessabbild [ freOp ] [Safe-Op ] atus:  PREOP

H N - Angeforderter St
! -I- Gerat 2-Prozessabbild-Info [Op ] [Fehler léschen ]
I - $f Einginge
b AUSQEE DLL Status
i A )
: [ox /0y
N--|Box1 (XMC_ESC) Port A: aier / Open
(e Port B: Mo Canier / Closed
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How to test - Setting slave to operational (infineon
mode

ACTION

CAT System M:

Set master device to free run mode

File Edit ct View Options Helg
De o @& TYE 2 Y O

P o s 'L EtherCAT slave view:

Datei Bearbeiten Aktionen Ansicht Optionen Hilfe .
nesElo o smesad sevsaen @ea@memess  Online status of slave shows

- B SYSTEM - Kenfiguration

BB 55 - Konfiguration | Algemein | EtherCAT [ DC | Prozessdaten | Statup | CoE - Online | Online th e S I a Ve i n O P Sta te

B- E/A - Konfiguration Status Maschine
=B E/A Gerite Init Bootstrap 1
R el Rl 2 EtherCAT master view:
I | = Gerdt 2-Prozessa bhild [PreOp | (Sefelp ] n A = '
H H geforderter Status:

| B T T — — Online status of master shows
| the slave in OP state. Cyclic

| LT —— counter is incrementing.

2 | 3',XMC4300 Relax EtherCAT
DZw W& nelsavaaani@e =aR@Ee: Kit": RUN-LED is static turned

- Bl SYSTEM - Konfiguration

T - tontgworn [ osme. et L] e [ GE-Grke] on indicating OP-state.

- E/A - Konfiguration
- o g No Addr  Name 3
z:chl 1001 Box 1 (XMC_ESC) ﬁ

o

N erat Z-Frozessabbild
I =4 Gerat 2-Prozessabbild-Info
%T Eingdnge
I ‘l Ausginge
‘ InfoData
{8 Box1 (XMC_ESC)
fer Zuordnungen
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How to test — Monitoring slave inputs on

master

ACTIONS

(infineon

While pushing BUTTON1 on ,XMC4300 Relax EtherCAT Kit" the button

state is updated on the host.

B Untitied - TwinCAT System Man:
Datei Bearbeiten Aktionen Ansicht  Option

en Hilfe

State of IN_GEN_Bitl changes

B SYSTEM - Konfigurati
.- BA SPS - Kenfiguration
- E/A - Konfiguration
B8 E/A Gerite
== Gerdt 2 (EtherCAT)
-I- Gerat 2-Prozessabbild
=$= Gerat 2-Prozessabbild-Info
1§ Einginge
‘l Ausginge
§ InfoData
88 Box1 (XMC_ESC)
\j %1 IN_GEMERIC process data mapping
© et IN_GEN_INTL
o IN_GEN_INT2
T IN_GEN_INT3

© % IN_GEN_Bit3
| % IN_GEN itd
T IN_GEN_Bit5

S R according to the state of

Variable I Flags | Cnline

BUTTON{.

Neuer Wert: Force. Aufheben

1

i
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How to test — Setting slave outputs on master (ﬁfﬁ’neon
(1/2)

@ ACTIONS

Right click on OUT_GEN_Bit1 of the slave node and select ,Online
Write..." inside the context menu. Change the value from 0 to 1 to
switch on LED1 from 1 to O to switch off LED1.

B Untitled - TwinCAT System Manager [ Set Value Dialog @1

File Edit Actions View Options Help

ST IE Y EREIrZ I pee L1 J oK

+- Bl SYSTEM - Configuration

BA PLC - Configuration xchioiiocs Hex: 001
=8 1/O - Configuration Value:
=B 1/0 Devices New Valug: Float: 1
5% Devicel (EtherCAT) et
i=f= Devicel-Image Comment:

=¥ Device 1-Image-Inf - I
St Baat 0 1 Hex Edk...

- $! Outputs

+ § InfoData Binary: o
5. Box1 (XMC4800 Generic Ethercat Slave) o
- §1 IN_GENERIC process data mapping Bit Size: @1 @8 ©16 O3 O O

‘l QUT_GEMERIC process data mapping
%) OUT_GEN INTl
- &) OUT_GEMN_INTZ

- %] OUT_GEN_INT3

um’“l

han ng
.. @) OUT_GEN_f &% Clear Link(s

- %] OUT_GEM_E Gote Link Variable
@) OUT_GEN_{  Take Name Over From Linked Variable
. @) OUT GEN §
@) OUT_GEN_{ & Insert Variable.
- %] OUT_GEN_§ . Delete.

18 Westste Move Address...

+-§ InfoData

E’EMPP ngs

@OBSERVATION
LED1 ,,XMC4300 Relax EtherCAT Kit" is turned on/off according to
OUT_GEN_Bit1 setting.

Copyright © Infineon Technologies AG 2016. All rights reserved.



(infineon

Overview and Requirements

Setup

Defining the interface of EtherCAT slave node
Generating Slave Stack Code and ESI file
Implementation of the application

How to test — using TwinCAT2 as host

How to test — using TwinCAT3 as host
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(infineon

How to test - start the slave to run

W ACTIONS

1. Build and download the example application software to the
XMC4300 and start the debugger

g

File Edit Source Refactor Mavigate Search Window Help

I; & o1 I R T PRI NPT e Quick Access | [ | FE DAVEIDE {g DAVE CE

File Edit Source Refactor Mavigate Search Window Help

I; SRR T IR e = S O % Quick Access .| [ | [ DAVEIDE {g DAVE CE [ Debug |

! OBSERVATIONS
1. The ERR-LED on the "XMC4300 Relax EtherCAT Kit" will turn on and
immediately turn off again.
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How to test — start the TwinCAT 3 master to (i}{f'i’neon
run (1/4)

oD
1 File Edit View Project Build Debug TwinCAT PLC Tc — ACTIONS

i JI”#\OIGG" |
m &[5z (=c2=

Solution Explorer x

- After starting the TwinCAT
s System Manager from

MOTION

windows start menu:

g
1" Right Click I/O-Devices
and select ,Add New Item..."

2 Insert Device “ 2 Create an EtherCAT
e master device by double click

Ctrl+5Shift+A

== EtherCAT Automation Protocol (Network Variahles)
il EtherCAT Autamation Protocol lvia ELBBO1, EtherCAT
-5 EtherCAT Simulation

¥ Ethernet

=% Profibus DP

&% Profinet

€in CANopen

== DeviceMet

= EtherleylP TargetType

#1 SERCOS interface ® PCanly

o Beckhoff Lightbus N

-a! USB () CXonly

2 Beckhoff Hardware )BXonly

 Miscellaneous N

Al
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How to test — start the TwinCAT 3 master to (ﬁ{ﬁneon

run (2/4)

3

Genera || Adapter | EtherCAT | Online | CoE - Online

(®) Network Adapter

(®)0S (NDIS) Pl () DPRAM
Description: LAN-Verbindung (TwinCAT-Intel PCI Ethernet Adapter (Gigabit))
Device Name: \DEVICE\{44658C39-F4B6-430B-95AE-616E0DCEEEES)
Search...
MAC Address: 3863 bb b6 04 60 Compatible Devices...
IP Address: 169.254.115.19 (255.255.0.0)

[ ]Promiscuous Mode (use with Wireshark only)
[Jvirtual Device Names

(") Adapter Reference

4 -
“ 1/0
4 L Devices

4 = Device -

*8 ol = Add New Item..
% Imaq 2 Add Existing Item...

2 Syn¢ X Remove
Inpu
. Outy Change Netld..

> @ Info Save Device 1 (EtherCAT) A:
&% Mappings,
a5 Viapping Append EtherCAT Cmd

Append Dynamic Container

Online Reset

Online Reload

@ ACTIONS

3 Select the network adapter
you want to use (search and
select).

Application hint:

In case the device is not
found please install the
respective device driver by
following the instructions
given by TwinCAT through
the ,Compatible Devices..."
button.

4 Right Click EtherCAT
master and select ,Scan
Boxes..."
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How to test — start the TwinCAT 3 master to (iﬁf'ﬂ]eon
run (3/4)

¥, ac /@) OBSERVATIONS
a Fyo
- f%iegii?ceumerm 1 The slave appears as a node

*® Image on the EtherCAT master bus.
+® Image-Info

: 3;5:;53“ 2 The RUN-LED is flashing

. W Outputs indicating PREOP-state
@ InfnData

> == Box 1 (XMC_ESC)

a" MappTgs

U3

&
=1
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How to test — start the TwinCAT 3 master to (ﬁ{ﬁneon
run (4/4)

3
: /@) OBSERVATIONS

File Edit View Project Build Debug TwinCAT PLC Tools Scope Window Help
PLILEEC I 9 -
\ s J|E(Ez2 0 A mE (DD [ B W HEGEOTE FameSeection |T

. ’ 3 EtherCAT master view:

;Smunm XMCProject T (1 project) General | Adapter | EtherCAT | Online | CoE - Online I n S i d e th e Eth e rCAT m a Ste r
4 @l XMCProject_1 No Ad.. Name State CRC
. @ sysTEM @1 1001 Box1(XMC_ESC) PREOP 0 H
online state you see the

SAFETY

queued frames counting up,
T the connected slave and its
PREOP state.

- 4 EtherCAT slave view:
4 The PREOP-state of the
slave is indicated within the

<« &3 XMCProject_1 State Machine

@ SYSTEM Bootstrap I H ( A I t
MOTION Current State: PREOP WI n Sys e I I l I I I a n a g e r .
i Pre-0 Safe-0|
3 ric B B Requested State R —
3 SAFETY Op Clear Error
C++
4 @io DLL Status
4 “% Devices PortA Carrier/ Open
4 = Device 1 (EtherCAT)
+0 PortB No Carrier | Closed
Image
¥ Image-Info No Carrier  Closed
» @ SyncUnits No Carrier/ Closed
Inputs
’ : ?L:te‘utf File Access over EtherCAT

l‘ = Baox 1 (XMC_ESC) l
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How to test - Setting slave to operational (infineon

mode

@ ACTION

iwnBRzRkE|§.

Set master device to free run mode

j |2 m gz
E] XMCProject_1 - Microsoft Visual
1 File Edit View Project Build Debug TwinCAT PLC Tools Scope Window Help

e 802N E|o5. SHe1- e
d | l 4_”‘*E\'E"—:r—f",‘ﬁ[;1;‘_—'||T"";§A_gﬂa@kBJFN:rafneSEE(Ion‘t

>0 x XMCProject_1 x [JeldEnl]

Solution Explorer

- General | EtherCAT | DC | Process Data | Startup | CoE - Online | Online
2 Solution XMCProject_1" (1 project)
4[5 XMCProject_1
(@l SYSTEM
[=] MOTION
PLC
i SAFETY
C++

Current State: oP

Requested State OF

2 Solution Explorer I X @ XMCProject_1 x

e Genera || Adapter | EtherCAT | Online | CoE - Online
- Solution KMCProject_1" (1 project)
4 [F XMCProject_1 No Ad. Name e CRC
> (@ SYSTEM L=0 1001 Box 1(XMC_ESC) oP 0
MOTION
PLC
4 SAFETY
C++
4 Eo

= Device 1 (EtherCAT)
e

2 Image-Info

2 SyncUnits
Inputs

> Outputs Aclual State OP Counter Ty Queued

> ® InfoData Send Frames 26298 25045

Init Pre-Op Safe-Op Op

1' EtherCAT slave view:
Online status of slave shows
the slave in OP state

2 EtherCAT master view:
Online status of master shows
the slave in OP state. Frames
are no more queued. Cyclic
counter is incrementing.

3 XMC4300 Relax EtherCAT
Kit": RUN-LED is static turned
on indicating OP-state.
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How to test — Monitoring slave inputs on infineon
master

ACTIONS

While pushing BUTTON1 on ,,XMC4300 Relax EtherCAT Kit" the button
state is updated on the host.

(’\

Solution Explorer > o x

B

T State of IN_GEN_Bitl changes
oy e according to the state of
e BUTTONI.

(1 SAFETY
[l c++
<« Eio
4 “Z Devices
4 = Device 1 (EtherCAT)
% Image
*% Image-Info 1
2 SyncUnits

b Inputs.
> Qutputs
v i InfoData
4 == Box 1(XMC_ESC)
4 IN_GENERIC process

# IN_GEN_INT1

#1 IN_GEN_INT2
#1 IN_GEN_INT3

# IN_GEN_Bit1 I
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How to test — Setting slave outputs on master (ﬁ{ﬁneon,
(1/2)

@ ACTIONS

Right click on OUT_GEN_Bit1 of the slave node and select ,Online
Write..." inside the context menu. Change the value from 0 to 1 to

switch on LED1 from 1 to O to switch off LED1.

File Edit View Project Build Debug TwinCAT PLC Tools Scope W
a8 2 NE|ér &L

] ]|vz(Eezr= Ot &
o P~ AR

SR | Variable | Flags | Online

A Solution XMCProject_1° (1 project)

4 3 XMCProject_1

o @SYSTEM B NewValue
MOTION
pc R | Comment

Solution Explorer

VVVVV

] SAFETY
[ c++

=* Device 1 (EtherCA
%% Image

%% Image-Info Add New Item.
+ 2 SyncUnits
> Inputs
W Qutputs Online Write
» & InfoData Online Write ‘1’
4 = Box VXMCES: g ine Write.
- 1 IN_GENERIC
4 W OUT_GENER C 7
&> OUT_GEN X Release Force
B OUT_GEN
B OUT_GEN
B OUT_GEN

- OUT_GEN_Bit1 I‘

& OUT_GEN_Bit2

@OBSERVATION
LED1 ,,XMC4300 Relax EtherCAT Kit" is turned on/off according to

OUT_GEN_Bit1 setting.
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