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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 ,XMC4800 Relax
EtherCAT Kit".

While reviewing this example you will

see in output direction the EtherCAT

master controlling the 8 LEDs on the ,XMC EtherCAT PHY board" and
dimming LED2 of the Relax Kit. In input direction you will monitor inside
the master device the status of the buttons available on the Relax Kit. You
will observe inside the source code how to modify the mapping of the data
structures to the I/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

" XMC4800 Relax EtherCAT Kit

RJ45 Ethernet Cable

Windows Laptop installed

> DAVE v4 (Version 4.1.4 or higher)

> TwinCAT2 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
PP
__5“7*’?‘ TwinCAT3 (no trial period; usability limited;
*'%mr 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.
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Requirements - free downloads

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

AEENEEE =
YEEEEE EEm

EtherCAT Slave Stack Code tool

Version 5.12
(ETG membership obligatory)

Link: Slave Stack Code tool

Copyright © Infineon Technologies AG 2016. All rights reserved.
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Setup - Hardware

Micro USB cable Ethernet cable

Debugger connected to
connected to IN-port
X101 debug P

connector

Copyright © Infineon Technologies AG 2016. All rights reserved.



Setup - Cleanup flash of XMC4800

" L Python35
)i SEGGER

ﬂ J-Flash

. J-Link Commander
1 Back

! Productivity and Tools

b J-Link V5.02h

m J-Flash Lite

| |Search programs and files

(infineon

# | SEGGER J-Flash Lite 5.12f =l —
[~ Target
— Device terface—— Speed ——
| unspecified bWD |1000 | OK I
Select a device ‘

- e Sm— s S— “
Infineon XMC4800-1024 Cortex-M4 1mMB 200 KI
Infineon XMC4800-2048 Cortex-M4 2MB 352K
T o

Ttron TRIFECTA (info blocks) Cortex-M3 658 KB 32K
Luminary LM35101 Cortex-M3 8KB 2K
Luminary LM35102 Cortex-M3 8KB 2K~
< n »

Close

EGGER J-Flash Lite 5.12f [R5
File Help
Target
Device [ Interface ~Speed
| XMC4800-2048 | SWD | 1000
Data File ~.bin / Erase Start
o || [eco00000 Erase Chip
Program Device I
Log
Ready A

Make sure the XMC flash on your XMC4800 Relax EtherCAT Kit is cleaned up

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

2 % Import

Select

Edit Source

Refactor Mavigate Project S

MNew Alt+Shift+N »

Open File...

Select an import source:
Close Ctrl+W 1
o A . L
Close All Ctrl+Shift+W » B Generl

b B GG

Save Ctri+S b B Git
Save Az a [= Infineon

e A +5hift+5 s
Save All Ctrl+Shift+5 551 DAVE Project
. e s | Library Store
Rename... F2 e i
[+ (2= Install
v | Refresh F5 |+ [ Plug-in Development
: I» (= Run/Debug
Print... Ctrl=P » B Team
= XML
Switch Workspace 3
Restart
By | Export.
Properties Alt+Enter 5
@ <Back |[_Net> [ Fnsn |
Exit \
” T ™
3 & [mport DAVE Projects &l &8

Import DAVE projects
Irmpert Existing DAVE Projects

(7) Select Root Directory | Browse..

@ Select Archive File Ch\Users\Public\Downloads\ KMC4800_Relax_EtherCat_APP_Slave _55Czip [ Browse...

Project List: l
[¥] XMC4800_Relax_EtherCat_APP_Slave_SSC{XMC4800_Relax_EtherCat APP_Slave S5C) ‘ Select All
|

Copy Projects Into Workspace

@ [ <Back | net> [ Fnish || cancel |

Copyright © Infineon Technologies AG 2016. All rights reserved.



(infineon

Setup - Import example project into DAVE™

4 DAVE CE - DAVE™ - CiWorkspaces\DAVE-4.1\APP_ETHERC/

~ After the project import you will find

Il File Edit Source Refactor Navigate Search DAVE . ]
| e _ _ this project folder structure.
2B @t uEGT0EN o
Figj C/C++ Projects 51 [ Project Explorer = m The prOJeCt IS nearly Complete for

building, it only misses the EtherCAT
+ 5 XMCAB00_ Relax EtherCat APP Stave ssC [ Acive . SIAVE Stack code. For these files the

i =
I | o =

. 4% Binaries Src folder has been already
b il Includes prepared.
= Dave >
= E_Ehua The EtherCAT slave stack code for
= LIDFares
L SC the XMC4800 can be generated by
= Src configuration files. These
> B Inhinzan. KNK. FCAT S5C Condigxm) configuration files are included in the
IE—__P] XMC ESCxlsx . t | d
——or project already
l£] main.c
=| linker_script.d The following slides show in detail
|= solver.bak .
[-ﬁKMC#EUD_F{EIax_EtherCat_SIave_SSC hOW tO deﬂne your EtherCAT Slave
node interface and to generate the
2] - . = slave stack code.

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

| —— 1 Take the Excel Worksheet
m provided inside the example
n project to define your EtherCAT

slave node interface.

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

3 The generated EtherCAT slave
stack code does apply for the
3 = 4 XMC4800.

= 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.
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Defining the interface of EtherCAT slave node

1

2

B S5C

= Src

¥| Infineon_xM CE'AT_SSC_C onfig.xml

] XMC_ESC.xlsx

Inden - ObjectCode - Sl - DataTupe -~ Mame

NOHEnms Input Data of the Module (046000 - 045FFF)

0xE000 RECORD IN_SEMERIC
0=01 IMNT IN_GEM_INT
0=02 INT IN_GER_INTZ
0=03 INT IN_GEM_INTS
0=0d UINT IN_GEM_INT4
0=05 BOOL IN_GEM_Bit1
0=06 BOOL IN_GEM_Birz2
0=07 BOOL IN_SEM_Bir3
0=05 BOOL IN_SEM_Bird
0=03 BOOL IN_SEM_EitS
Os08 BOOL IN_GSEM_Bite
0s0E BOOL IN_GSEM_Bit?
0=0C BOOL IN_GEM_Bits

T =Ty

0x7000 RECORD QOUT_GEMERIC
0=01 UINT OUT_GEM_IMT1
0=02 UINT OUT_GEM_INTZ
0=03 UINT OUT_GEM_INT3
O=0d INT COUT_GEM_INT4
0s05 BOOL CUT_GEM_Eil
0=06 BOOL OUT_GEM_Eir2
0s07 BOOL OUT_GEM_Eit3
0=08 BOOL OUT_GEM_Bird
0=03 BOOL CUT_GEM_Eit5
O=08 BOOL OUT_GEM_EitG
0=08 BOOL OUT_GEM_Eit7
0=0C BOOL OUT_GEM_Bitd

1 Double click on the excel file to
open it.

2 Check the content of the file. The
data defined in both I/0O directions
is 4x16Dbit 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.

3:c XMC4800_Relax - Slave Stack Code Tool

File  Project Tool | Help

About...

=R XMC4300_Relze Contact 511
-+ Slavelrfomnation -

2. EL9800 Evaluation Board Application Note
2 SlaveStackCode (ET9300) Application MNote
e Anplication Note

2 XMC4300
8 5 i - EtherCAT Slave Design Quick Guide
KMCARNN

- BtherCAT State Machine
‘. Synchrorisation
L%]-Application

i L Presaslata

Copyright © Infineon Technologies AG 2016. All rights reserved.
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Generating slave stack code and ESI file

.ve Stack Code Tool | New Project

&

1 Defautt

@ Custom | EL380D | 2As CiA02 Sample

fl |

Evaluation Kit.

ELS800_CiA402) or will be created with this tool.

Impaort

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

The comesponding device description is located in file ™. esit\SlaveStackCode xml" (device:

2 nport Configuration file(s) l@‘
uu [ 1} « XMC4800_Relax EtherCat APP_Slave 5SC » S5C » -|¢,|| Search 53C Pl
Organize v New folder =~ 0l @
i Recent Places *  Name : Date modified

- Libraries
;fl Documents
-,[ Music
b=/ Pictures
=|| Subversion

B8 videos

1M Computer
lﬁnﬂ SystemDisk (C:)
L abler {MUCSDNE] ewinfineon.com) (H:)

=] Infineon_XMC_ECAT_55C_Config

o

File name: |

- ‘xm\

z |

l Open I [ Cancel I

¥

1 Start the B¥d tool and create a
new project File >> New

gy Slave Stack Code Tool

| File | Project  Tool Help

1 Mew Cirl+M Slave Settings
[ Open Ctri+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

3 e 3 Select the Infineon device
o : inside the drop down list and
@ Custom | Infineon XMC EtherCAT hardware <Infineon Technologies> v COI’\fII‘m Wlth the OK button.

Vendor: Infineon Technologies ((x34E)

x%r??Tiiggoorﬁiguratlon is not provided by Beckhoff Automation and files or file fragments may YO u r p rOj e Ct W i I I b e C re a t e d n

be added which are NOT covered by the license from Beckhoff Automation GmbH.

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

Import oK

Copyright © Infineon Technologies AG 2016. All rights reserved.



Generating slave stack code and ESI file

”
EtherCAT Slave* - Slave Stack Code Tool ‘

>

>

|

|

File Project Tool

Slave Project Navigation

=)- EtherCAT Slave
Slavelnformation
Generic
Hardware

Synchronisation
|- Application
ProcessData
Mailbox
Compiler

product ID and
to identify the slave.

ID/name assigne

Help

EtherCAT State Machine

Name
VENDOR_ID

VENDOR_NAME
VENDOR_IMAGE
GROUP_NAME
GROUP_IMAGE
DEVICE_IMAGE
PRODUCT_CODE
REVISION_NUMBER
SERIAL_NUMBER
DEVICE_PROFILE_TYPE
DEVICE_NAME
DEVICE_NAME_LEN
DEVICE_HW_VERSION
DEVICE_HW_VERSION_LEN

\DEVICE_SW_VERSION

Value

Infineon Technologies

424D1605000000000000...

Infineon slave

424DD802000000000000...
424DD802000000000000...

(<00000000
00

00
0<00001389
XMC_ESC
07

10

03

512

Copyright © Infineon Technologies AG 2016. All rights reserved.
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Check the settings inside Slavelnformation: vendor ID, vendor name,
roduct code are customer specific and are used by the host

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
by the EtherCAT Technology Group is obligatory.
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Generating slave stack code and ESI file

Pl Pojct[Tool [Hp which defines the interface of

[#] Show Conflict Window

= Bhe Options e Value o yO ur Et h e I‘CAT NoO d e.

EEPROM Programmer
Infinann Technologie

Application b Cr

- BtherCAT S = e Do 100

[ Smchiaion REVISION_umedAl___ImPort | -
I .k r\PphCEﬂlon CCOIAL I IRADC o PR

Ul

c Select the EXCEL-file
"'ﬁﬁjejzl;t:sz_::n_ahertat_.-app_swa.-e_ssc b S5C b + [ 44| Search s5c ol p rOV i d e d i n S i d e t h e exa m p I e
project.

Mew folder 4=z -

= Name

- Favorites &
‘= E xmc_Esc

Bl Desktop
4 Downloads

2| Recent Places

i Libraries
| Documents
rJ“\ Music
|| Pictures
=l Subversion
B videos

File name: - IExceI files 'J

I Open | | Cancel I

Copyright © Infineon Technologies AG 2016. All rights reserved.



Generating slave stack code and ESI file

Infineon

i

' Click on Project >> Create

6
XMCA800_Relax* - Slave Stack Code Tool new Slave Files
Project | Tool  Help to start file generation.
') Project Update k. . . ]
—_— S o 7 In this step the destination
| Comenensimeries 75| 1230 folder for the EtherCAT slave
— _ e Stack Code and the ESI file can
EtherC;'—".T Stéte Machine . .
- Synchronisation m be adapted. FOI‘ th'S example |t
B ﬁ.!:uplin::atinn BRI

iIs recommended to take the
default settings.

_reate new Slave Files (2]

Praoject File

Progress

C:\Workspaces\DAVEL T"APP_ETHERCAT\¥MC4800_Relex BtherCat APP_Slave SSCASSCMMC

Source Folder  C:\Workspaces\DAVE-4. 1\APP_ETHERCAT\XMC4800_Relax_EtherCat_APP_Siave_| | Change |
ESI File C:\Workspaces\DAVE-4. 1\APP_ETHERCAT\XMC4800_Relax_EtherCat_APP_Slave || Change |

ananan

Copyright © Infineon Technologies AG 2016. All rights reserved.



Find and use your result

Hg C/C++ Projects &% | [ Project Explorer

8

=) b d
S

= O

4 (= 55C
4 = Src

- |k applinterface.h

b [£ coeapplc
[ coeapplh

b [h| ecat_defh

> g ecatapplc

b [h| ecatapplh
[ ecatcoe.c

b [h| ecatcoeh

> g ecatshec

b [h| ecatsheh
[R| eeprom.h

& [h esch

> g mailbox.c

b B mailboxh
[ ohjdef.c

b |h| objdefh

> g sdoserv.c

& [h| sdoserv.h
[g] XMC_ESC.c

b ,J KMC_ESCh

> [a] XMC ESCGI::IJEr:ts.h

-~

m

|%] Infineon KMC ECAT_55C_Configaml
|| XMC_ESC.esp

M[" ESxlex

K| XMC_ESC.xmnl

111

(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 TwinCAT2:
C:\TwinCAT\Io\EtherCAT
for TwWinCAT3:
C:\TwinCAT\3.1\Config\Io\EtherCAT
3. Restart TwinCAT System Manager to
start re-work of the device description
cache.

0 Rebuild the DAVE project with the new
files RRTTTI T —— |

[ 4 DAVE CE - DAVE™ - C:\Warkspaces\DAVE-4.1\WS 2015 10 3
File Edit Mavigate Search | Project _Run DAVE Window Help

| MB% - L2 Build Active Project o
| B%  Rebuild Active Project

A rrm Cae A

Copyright © Infineon Technologies AG 2016. All rights reserved.
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Patching SSC 5.12

Summary of patches/fixes on known issues of SSC V5.12 are
documented by the ETG here:
Link: SSC V5.12 Patches

ATTENTION! Please check carefully for latest patches you might
need.

For CTT conformance as of today, this example here needs to be
patched at a minimum with the following patch:

Rainer Hoffmann ~ Posted: 27 Jun 2018 at 7:49am

Originally generated code: Modified code:

\c| coeappl.c &3 \c] coeappl.c 23

[i:' T0871C00 ;éyncia};;gertyﬁe = {ox04, {0x0102, 0x0304}}; | | 10 7081C60 ;Syﬂcma;a‘gertwe = {8x04, {0x0201, 8xB483}}; ]

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

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:

pbata pointer to input process data 3pa’aw pData pointer to input process data

copies the inputs from the local memory to the ESC memory \brief This function will copies the inputs from the local memory to the ESC memory

to the hardware

VUld APPL InputMapplng(UINTlG* pData) void APPL_InputMapping(UINT16* pData)

{
#if _WIN32 memcpy (pData,&( ( (UINT16 *)&IN_GENERICEx6@8@)[1]),5SIZEOF(IN_GENERICEx6@8@)-2);
#pragma message ("Warning: Implement input (Slave -» Master) mapping") }
#else
#warning "Implement input (Slave -3 Master) mapping”
#endif

\param pData pointer to output process data

ts from the ESC memory to the local memory \brief This function will copies the outputs from the ESC memory to the local memory
ha

VDld APPL OutputMapplng(UINTlG’ pData) . B . h h . void APPL_ NT16* pData)

1
#if _WIN32 memcpy (&(( (UINT16 *)&0UT_GENERIC@x708@)[1]),pData,SIZEOF(OUT_GENERICEX7808)-2);
#pragma message ("Warning: Implement output (Master -»> Slave) mapping”) }
#else
#warning "Implement ocutput (Master -»> Slave) mapping”
#endif

1
i

Copyright © Infineon Technologies AG 2016. All rights reserved.



Implement application specific slave node Cinfineon
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:

Copyright © Infineon Technologies AG 2016. All rights reserved.



Description

process of input and output

Infineon

(i\

| & DAVE CE - XMCAB00 Relax Ethert

File Edit Source Refactor Mavigate Search DAVE Window Help

. = S5C

|Z| solver.bak
=5 XMC4800_Relax_EtherCat_Slave 55C

/* Check integer set by Master

INPUT PROCESSING */
/*Check Button 1 and set
if (MMC_GPIO_GetInput(P15_13))

IN_GEMERIC->IN GEN Bitl = 1;
else

IN_GENERIC->IN_GEN_Bitl = @;

if (XMC_GPIO GetInput(P15_12))
IN_GENERIC->IN_GEMN Bit2 = 1;
else
IN GEMERIC->IN GEMN Bit2 = @;

157 }

XMC_GPIO_SetOutputlevel(P_LED7,
XMC_GPIO_SetOutputlevel(P_LEDS,

IN_GEN_Bitl which is

/*Check Button 2 and set IN_GEN_Bit2 which is

Bite));
MAP2LEVEL(OUT_GENERIC->0UT_GEN_Bit7));
MAP2LEVEL(OUT_GENERIC->0UT_GEN_Bit8));

OUT_GEN_INTL and set duty cle of PWM drix

sent to master

sent to master accordingly®/

accordingly ™/

/ ing LED
PWM_CCUB SetDutyCycleSy‘metr‘lc(&Puxﬂ CCUS 8, XMC_CCug SLICE COMPARE CH.-‘INNEL i,
6886+( (uint32 t)4888*(uint32 t)OUT GENERIC->0UT GEN INT1)/65535);

2 accordingly */

e

| 2B gt B TR 5 S ] R e - Quickiccee e | = pavEIne E
F@ ©fC++ Projects 5% = B8R | [ mainc 52 = l
| | @4 <+ 295 void process_app(T0BI7602 *OUT_GENERIC, TOBI5@28 *IN_GENERIC) .
r 4 (=5 XMC4800_Relax_FtherCat_APP_Slave_SSC | Active - Debug ] = { /% OUTPUT PRO E
Py @ o
i %, Binanes /* Check bitfield set by master OUT GEN Bitl..%& and set LEDs accordingly */
[l Includes XMC_GPIO SetDutputLevel(P LEDL, MAPZLEVEL(OUT GENERIC->0UT GEN_Bltl)j,-
» (= Dave XMC_GPIO_SetOutputlevel(P_LED2, MAP2LEVEL(OUT GENERIC->0UT_GEN Bit2));
. c Debug XMC_GPIO_SetOutputlevel(P_LED3, MAP2LEVEL(OUT GENERIC->0UT_GEN_Bit3));
=K XMC_GPTO_SetOutputlevel(P_LED4, MAP2LEVEL(OUT_GENERTC->0UT_GEN_Bita));
e XMC_GPIO_SetOutputlevel(P_LEDS, MAPZLEVEL(OUT GEMERIC->QUT GEN Bit5));
XMC_GPIO_SetOutputlevel(P_LEDG, MAP2LEVEL(OUT_GENERIC->OUT_GEN )
)
)

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 to LEDS8 level on the XMC EtherCAT PHY Board. The integer
output data is used to set the duty cycle of the dimmable LED2. The
states of the buttons are checked and propagated to the input data

(slave->master).

Copyright © Infineon Technologies AG 2016. All rights reserved.
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Description — Overview on used APPs

«m APP Dependency ¥ 45 HW Signal Connectivity [E) Console [T] Properties |'_ Problems '-ﬁt Debug

INTERRUPT
INT_SYNCO
L

‘ INTERRUPT ‘

EVENT_|
INT_SYHNCH ED_SYNCO
I

/ENT_DETECTOR ‘

EVENT DETECTOR
ED_SYHNC1

EVENT_GENERATOR
EG_SYNCA1

EVENT_GENERATOR
EG_SYNCO

PWM_CCUB |

ECAT_S5C
ECAT_SSC_0 PWM_CCUS_D

et

== [
B 4 p |
\ ( = o

INTERRUFT

TIMER:
INTERRUPT_0O TIMER_0Q
|
/ 5 — |
GLOBAL_CCO8 GLOBAL_CTU4
GLOBAL _CCUE 0 GLOBAL CCU4 D
— | |
yy ¢

'f
E_EEPROM_XHMC4
E_EEPROM_XMC4_D

CLOCK _XMC4
CLOCH_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.



Infineon

i

Description — Overview on used APPs

«m APP Dependency ¥ 45 HW Signal Connectivity [E) Console [T] Properties |_'_ Problems '-ﬁis Debug

INTERRUPT INTERRUPT EVENT_DETECTOR EVENT_GEMNERATOR EVENT DETECTOR EVENT_ GENERATOR ECAT_S5C Pi_CCUB
INT_SYNCO INT_SYHNCH ED_SYNCO EG_SYNCO ED_SYHNCH EG_SYNC1 ECAT_SSC 0 PWM_CCUS_0
T P B '
\ (- <N |
INTERRUPT TIMER:
INTERRUPT_0O TIMER_0Q
=) |
- - ; f — |
s
{ ; =
GLOBAL_CCO8 GLOBAL_CTU4
GLOBAL _CCUE 0 GLOBAL CCU4
- : )
i . L A
b l ,/’ b e I'. T
N ¥ w NV e ya

CLOCK_XMC4 CPU_CTRL_XMC4 E. EEPROM_ XMC4
CLOCK_XMC4_0 CPU_CTRL_XMC4_0 E_EEPROM_XMC4_0

PWM_CCUS8 APP is used to control the dimming level of the LED2 on
your Relax Kit and to assign the PWM output to the respective pin.

Copyright © Infineon Technologies AG 2016. All rights reserved.



Description — EtherCAT ports and physical Cinfineon
connection [1/2]

2

88C 0
N, e APP Instance...
"~ |/ Renamelnstance Label
_l-" = Add New Instance
IMER & Remove..
TMER_0 -

Copy APP Configuration
<te APP Configura

Impaort APP Configuration...

Export APP Configuration...

() APP Helo

1 Right click on the ECAT_SSC APP.
From the context menu select
»Manual Pin Allocator™ to open the
pin allocation for the EtherCAT
module.

2 Inside Manual Pin Allocator you

can configure the EtherCAT ports for

your application. For the example
provided, the configuration fits to
the XMC4800 Relax EtherCAT Kit.

& Manual Pin Allocator £
Filter ECAT_SSCO0 =
= [
APP Instance Mame  APP Pin Mame Pin Mumber (Port) T
4 ECAT S5C0
led_err #128 (POT )
led_link_act_p0 #08 (Pe.3)
led_link_act_pl #3(P332)
led_run #127(POE)
mdc #32(P33)
mdio #1338 (P012)
p0_link #34 (P115)
pl_rx_clk #80 (P54 )
pl_rc_dv #78 (P5.6)
pl_rc_err #76 (P26)
p0_rxd0 #84 (P5.0)
p0_rxdl #3(P51)
p0_red2 #2(P5.2)
Al e FHT(P5TY
@ Clo

Copyright © Infineon Technologies AG 2016. All rights reserved.



Description — EtherCAT ports and physical Cinfineon
connection [2/2]

Attention: please check what PHY is integrated on the XMC4800
Relax EtherCAT Kit.

In case of the TI83848, please change the PHY address of Port O
according to the PHY Selection Guide V2.7 from

Beckhoff:PHY Selection Guide to 16.

IR N
| TR |[ EVENIGHERAGR | EVENTGEWERAOR || PvmGO [ EvENTOETECOR | WTERRURT ~
D_SYNCO || EG_synco EG_SYNC1 PWM_CCUS_0 ED_SYNC1 | INT_synct ECAT S5C 0 2

[ ECAT_SSC_ 0 =

en Settin
DEnahie reset request EthercAT -
®
ettin
ddres
U IAs]
1 TX shi
Priority Settings
rrrrrrrrrrrrrrrr ty | 63 Subpriority |
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(infineon

Description — Distributed clock support

EVENT_DETECTOR EVENT_GENERATOR INTERRUPT(syncO)
signal_ b] [trigger out trigger_in | [iout sr_irq
ECAT_SSCO
sinc_out_o
sinc_out_l
INTERRUPT(syncl
EVENT_DETECTOR EVENT_GENERATOR (syncl)
signal_a| [trigger_out > tri§§er_in | |iout sr_ir§

For distributed clock support, the syncO and syncl sighals 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(syncO)
signal_ b] [trigger out trigger_in | [iout sr_irq
ECAT_SSCO
sinc_out_o
sinc_out_l
INTERRUPT(syncl
EVENT DETECTOR EVENT_GENERATOR (syncl)
signal_a| [trigger_out > tri§§er_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

i

1 1 Right click on the ECAT_SSC APP.
(B . | From the context menu select ,HW

P e Signal Connections * to open the
| )| HW Signal Connection dialog of the

B Menual Resource Assignment.. ECAT_SSC AP P.

Copy APP Configuration
Paste APP Configuration
Impaort APP Configuration...
Export APP Configuration...

() APP Helo

2 2 Connect the sync_out_0 and

r.‘.‘ HW Signal Connect ions l-i:_hj . .
T sync_out_1 signal to the a/b input

o of the event detection units .

4 [EB) ECAT SSCO
sync_out 0 = --——-» ED_SYNCD = signal_b
sync_out 1 * ----» ED.SYNC1 ~ signal_a

\?:‘ Save Reset Close | !
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Description — DAVE™ settings for distributed Cinfineon
clock support

3 Double click on the

o o= [ )@ EVENT_DETECTOR APP for SYNCO
T [ and EVENT_DETECTOR APP for
# SYNC1.
4 4 Select the respective source
e signal (,A" for SYNCO and ,B" for

= -1 ....| SYNC1) and edge detection ,Rising

Copyright © Infineon Technologies AG 2016. All rights reserved.



Description — DAVE™ settings for distributed Cinfineon
clock support

= 5 Right click on the
e | EVENT_DETECTOR APP for SYNCO

b (5F] Configure APP Instance

- and SYNC1. From the context menu

am APP Dependency i3

INTERRUPT INTERRUPT
INT_SYNCO INT_SYNCA
T ~ T

o select ,HW Signal Connections " to

INTERHUF‘T_UI; HW Signal Connecticns... l
%5 Manual Pin RTocator

o open the HW Signal Connection
e dialog of the ECAT_SSC APP.

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

p—— 6 Connect the trigger_out signals
g e e emene i of the event detection units to the

T T trigger_in signals of the event
generation units.

Source APP Instance Name SourceSignal  Connect To  Target APP Instance Name ~ Target Signal

Copyright © Infineon Technologies AG 2016. All rights reserved.



Description — DAVE™ settings for distributed

cloc

1 Copy APP Configuration
LOBAL_C

k support

7 Right click on

(infineon

18 o™ EVENT_GENERATOR for syncO and

e syncl. From the context menu
L select ,HW Signal Connections " to

| [E Manual Resource Assignment...

Paste APP Configuration

Export APP Configuration...

@ APPHelp APP
S "

—— 8 Connect the iout of the

(=)

Source APP Instance Name Source Signal ~ Conne.. Target APP Instance Mame  Target Signal

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

Copyright © Infineon Technologies AG 2016. All rights reserved.

ok e open the HW Signal Connection
| e dialog of the EVENT_GENERATOR

o o o | EVENT_GENERATOR APP for sync0
————==— | to INTERRUPT APP of syncO0.
~« | Proceed respectively for syncl.



Description — DAVE™ settings for distributed Cinfineon
clock support

am APP Dependency i3

= 9 Double click on the INTERRUPT
EYMEa | APP for syncO and INTERRUPT for

: ( syncl.
|

INTERRUPT
INTERRUPT_O

10" Set the interrupt service routine
10 for syncO and syncl inside the

& INT_SYNCO 52 INT_SYMCL

e - configuration of the respective

[¥] Enable interrupt at initialization

INTERRUPT APP.

Preemption priority 30 Subpriority 0

Interrupt handler SYNCOIRQHandler

INT_SYNCO INT_SYNCL 53

[ Interrupt Settings -_

[7] Enable interrupt at initialization

Interrupt Priority

Preemption priority 30 Subpriority 0

Interrupt handler: | SYNC1IRQHandler

Copyright © Infineon Technologies AG 2016. All rights reserved.



Description — DAVE™ settings for distributed Cinfineon
clock support

| DAVE CE - XMCABOO Relax |

-

File Edit Source Refactor Mavigate Search Project DAVE Window Help

W~ e e e e B R e TR RS Rl
Quick Access || [ | f3 DAVEIDE

M@ C. = = B8 | [d mainc 52 [ INT_SYNCD & INT_S¥YNCT 5 im
R BG T | e/ 2
4 (=5 XMCA800_Relax_Ether ! = e _ —— . ~
PEaE * f{ibrief SYNCBIRQHandler() - EtherCAT Interrupt Reoutine for SYNC@
I 3%, Binaries "
b il Includes * ¢<b»Details of Tunction</bs<br:
b (= Dave * This routine is handling the SYNC® Interrupts and need to call the 55C Stack
. (= Debug - .
b (= Libraries void SYNC@IRQHandler (void)
P @ 35C 173 ¢ Sync@ Isr();
= Startu }
l- [ main.c l
1= NNRer_scrptid
|=| solver.bak

* @brief SYNC1IRQHandler() - EtherCAT Interrupt Routine for SYNCL

* <b>Details of function</bx<br>
* This routine is handling the SYNC1 Interrupts and need to call the 55C Stack
-

1583 void SYNC1IRQHandler (wvoid)
184 {
185 Syncl Isr();

18 } =
< [ | b . '

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

m

9
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Description — Setup PWM for dimmable LED2

on P5.8

PWM_CCUB0 53

General Settings i External Even

t Settings | Signal Settings

Shadow Transfer Settg|TmeE tSettg|P

Clock Settings
Clock frequency [MHz]:

PWM Settings
Counting mode:

Edge Aligned =

[¥] Start during initialization

TR

(infineon

For driving the dimmable LED2 on
the XMC4800 Relax EtherCAT Kit
the DAVE App PWM_CCUS8 is used.
The PWM is set to start during
initialization, frequency is 500 Hz
and the initial duty cycle is set to
50%. The pin P5.8 is allocated to
channell of CCUS8 inside the
manual pin allocator (right-click
PWM_CCUS8 APP)

& Manual Pin 3
‘ Fitter | (SN

| Pin Allccator

e

APP Instance Mame
‘ 4 PWM_CCUB 0

Compare mode: :S)rmmetric =~ | |_I5ingle-shot mode
Timer Settings
PWM resclution [nsec]: 100 Actual PWM resolution [nsec]: | 55555556
Prescaler: Period register 0x8COF
Frequency [Hz]: 500 Actual frequency [Hz]:
Symmetric Asymmetric
Channel 1 duty cycle [%]: -
am APP Dependency &2
ECAT_S5C P _CCUS
ECAT_S5C_0 PWR_CCUS_0
..", flll ‘I' -,
S |
|| ER Ir ERRUPT
TIMER_D II'JTERRUF‘T
[ -
LLLLLLLLLL
GLUEAL CCu4. @ GLUEF\L CCua_o
B ___|‘
‘ 1 N 5
cLOC

CLOCK XMC4_0

CPU_CTRL_XMC4
CPU_CTRL_XMC4_0

E_EEPROM_XMC4
E_EEPROM_XMC4 0

APP Pin Mame

PWM CCU8 CH Invert Out

E®

Pin Mumber (Port)

#58 (Po.8)

Close
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Description — SSC specific enabling/disabling Cinfineon
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:

»if 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 Sync0O 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 Cinfineon
of interrupts [2/2]

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

ed d
196 void ENABLE_ESC_INT_USER()
INTERRUPT_Enable (&INT_SYNC®);
INTERRUPT_Enable (&INT_SYNC1);
; }
"""" - Dis
} ECAT d

209 void DISABLE_ESC_INT_USER()
. r

INTERRUPT Disable(&INT_SYNC®);
INTERRUPT Disable(&INT_SYNC1);

214 }
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Description - initialization |n5|de ma|n C

' DAVE CE - XMC800 Relax_EtherCat APP_Slave SSC/main.c - DAVE™ - G
L
File Edit Source Refactor MNavigate Search DAVE Window Help
PG+ mE T O S B -l - - Quick Access | &% | 5 DAVEIDE [ig DAVECE
BR) C/C++ Projects &2 Broject Explare =B [€] main.c &2 =l
L0

= | B v = int main(void) T
1

DAVE_STATUS_t status;
uint32_t timer=6;

4 (=% XMC4800_Relax_EtherCat_APP_Slave_SSC [ Activ
I a‘(f' Binaries
[l Includes

status = DAVE Init(); /* Initialization of DAVE APPs
- = Dave —
> (= Debug Init_ECAT_Adapt _LED (); /= Initialize the ports which drive LEDs o
I» (= Libraries Init_Relax Button(); /* Initialize buttons on XMC4888 */
b 55C

if(status == DAVE STATUS_FATLURE)

1
/* Placeholder for error handler code. The while loop below can be replaced with a
XMC_DEBUG( "DAVE APPs initialization failedin");

=/ linker_script.ld

B saherbiok while(1u)|
(o 5 XMC4B00_Relax_FtherCat Slave 55C 1
}

¥

/* Placeholder for user application code. The while loop below can be replaced with
while(1U) i

MainLoop(); =

1 E|

1 | i | 3 2 [ i | L

Inside main() DAVE and its APPs (PWM_CCUS8, ECAT_SSC) are initialized.
Init_ ECAT_Adapt_LED() and Init_Relax-Button() are used to initialize the
buttons and LED1 to 8 of the ,XMC™ EtherCAT PHY Board". Finally the
MainLoop is called cyclically to process the state machine of the slave
stack code.

]
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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.
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How to test - start the slave to run

ACTIONS

1. Build and download the example application software to the
XM 4800 and start the debugger

. |
File Edit Source Refactor MNavigate Searchw Window Help

I B Mo 1 NI - =l P SRR £ Quick Access | [ | [ DAVEIDE # DAVECE

2. Start the software by the run button

'Fi- -
Fite Edit Source Refactor avigate Search. Wind Hely
I B TRE s i | BRI i =5 | plE s e Quick Access % | T DAVEIDE (g DAVECE

! OBSERVATIONS

1. The ERR-LED on the "XMC™ EtherCAT PHY Board" will turn on and
immediately turn off again.

2. The LED2 on the "XMC4800 Relax EtherCAT Kit" will remain turned
on.
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How to test — start the TwinCAT 2 master to (ﬁﬁneon

run (1/4)

d Untitled - TwinCAT System Manage

File Edit Actions View Options Help

Deegd | E&E 2R MAd

- SYSTEM - Configuration
BW PLC - Configuration

&" Import Device...
“ Scan Devices...

@B Paste Ctrl+V
58 Paste with Links Alt+Ctrl+V

= % Append Device...

2 rre—

Type: =10 Beckhoff Lightbus

: 110 11/0 Lightbus FC200x, PCI

A0 1170 Lightbus C1220, 154

440 11/0 Lightbus Master ELG720, EtherCAT
110 1140 Lightbus C1200 [2 T elegrams)

L1110 117D Lightbus Master C<1500-4200, PC104
110 1170 Lightbus Slave CxX1500-8200, PC104
a8 Profibus DP

|-dgge Profinet

-

#-== DeviceMet / Ethemet |/P
H-fff SERCOS interface

E:
E:
[-€if CAMopen
E:
£
E

=5 Ej

act
row

S ACTIONS

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

Copyright © Infineon Technologies AG 2016. All rights reserved.



How to test — start the TwinCAT 2 master to

run (2/4)

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

— % Network Adapter

Description:
Device Name:
PLE( B/t
MALC Address:
IP Address:

@@ 05 (NDIS) " PCl ¢ DPRAM

ILocaI Area Connection (Intel(R) 82579LM Gigabit Network Conne
|\DEVICB{DSD&E*D1-DZD142&D—B[‘WE§H—

| Search... |

|d89d 67d3 1166 Compatible Devices. ..
[0.0.0.0 (0.0.0.0)
™ Promiscuous Mode (use with NetmonWVireshark anly)

[™ Vitual Device Names

— " Adapter Reference

Ldapter: I j
Freerun Cycle (ms): |4 3:
4 File Edit Actions View Options Help
= | 3| = es v

- ﬁi'nn =
+,

¥ SYSTEM - Configuration
! PLC - Configura
- /0 - Configuration

tion

=]
iﬁ €nd BoX...

¥ Delete Device

{R) Online Reset
23 Online Reload (Config Mode only)
Online Delete (Config Mode cnly)

‘B Export Device...

(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 (ﬁﬁneon
run (3/4)

1 /@) OBSERVATIONS

[Er'
A Untitled - TwinCAT System Manager

File Edit Actions View Options Help

DSl SR s e8| M| 1 The slave appears as a node
- P on the EtherCAT master bus.
-l 1/O - Configuration
=—-—’?E:g:;::;(mm 2 The RUN-LED is flashing
B e indicating PREOP-state.
- @1 Inputs
- §l Outputs

I'* <= Box1 (XMC4800 Generic Ethercat Slave)

@8 Mappings
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How to test — start the TwinCAT 2 master to

run (4/4)
3

‘= - - -
' Untitled - TwinCAT System Manager

o B

| File Edit Actions View Options

(D

Help

TIEREZ T L e Gl K

7B SYSTEM - Configuration
B PLC - Configuration
- /O - Configuration

I- == Devicel (EtherCAT)
TR

== Device 1-Image-Info
©- QT Inputs
+-§| Outputs
+-§ InfoData
-+ Box1 (XMC4800 Generic Ethercat Slave)
88 Mappings

4

General | Adapter | RherCAT | Oriine | CoE -Oniine |

No Addr  Name State

A | 1001  Box 1 (XMC4800 Generic Etherc... | PREOP
Actual State PREOP Counter
[ int | (PreOp | (SafeOp) [ Op | | Send Frames 0
oo ) Comtmm ] |7

Cyclic

CRC
0

Queued
30478

F'_ =

'i_Unt'rtled - TwinCAT System Manager
File Edit Actions View

D]

Options Help

SR EleavdS dh

IR GEEE

-G SYSTEM - Configuration
BR PLC - Configuration
=-J /O - Configuration

[ General | EtherCAT [ Process Data | Startup | CoE - Oniine | Online

PREOP

State Machine
S8 316 DEV‘ICES (init ] [Bootstrap ]

--7% Devicel (EtherCAT) : \ Cument State:
=f= Device 1-Image (PreOp " [Saﬁ)p ' Requested State:
== Device 1-Image-Info [op ] [Clear Emor ]

- @1 Inputs
+-8l Outputs DLL Status
I+ ]
: /
#-e= Box1 (XMC4800 Generic Ethercat Slave) Part A; il i
.'s[.' v e

No Carrier / Closed

rncor

(infineon

/@) OBSERVATIONS

3 EtherCAT master view:
Inside the EtherCAT master
online state you see the
queued frames counting up,
the connected slave and its

- PREOP state.

4 EtherCAT® slave view:
The PREOP-state of the

- slave is indicated within the

TwinCAT system manager.
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How to test — Setting slave to operational
mode

1R A Beaava e

/@) OBSERVATIONS

1

iUnﬁﬂcd - TwinCK'F System Manager

File Edit Actions View Options Help

DS d| [ Qs

o= eevda et (@e s QlEE e

i@ SYSTEM - Configuration
B PLC - Configuration

[ General | EtherCAT | Process Data | Startup | CoE - Oniine | Onine

= VO - Configuration State Machine
B9 1/O Devices (i | (Bosmme u
=} =% Devicel (EtherCAT) - Current State:
i =$= Device 1-Image | PreOp I [Safe-()p ] Requested State =
=f= Device 1-Image-Info [0 ] [Clear Emor ‘
w1 @t Inputs
+- @l Outputs DLL Status
LofoDloi
I»: e Box1 (XMC4800 Generic Ethercat Slave) i =
‘i Untitled - TwinCAT System Manager ‘-EL[

File Edit Actions View Options Help
Do d|&R|

PR A Havydaeni@e =QR@EFEAe ?

7 B SYSTEM - Configuration
B PLC - Configuration
- /0 - Configuration

I =7 Devicel (EtherCAT) I

i ® o 4
=f= Device 1-Image-Info

- @ Inputs

-+ Box1 (XMC4800 Generic Ethercat Slave)
&8 Mappings

[ Generl | Adapter [ BiherCAT | Onlne. | CoE:-Onine |

Actual State

Op Counter Cyclic Queued
it | [PreOp | [SefeOp) [ Op ] | Send Frames 2844 10

[ ClearCRC

No Addr  Name State CRC
=1 1001 Box 1(XMC4800 Generic Ethercll  OP 0

Frames / sec + 2
Lost Frames 0 + 0

)

(infineon

Set master device to free run mode

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 XMC™ EtherCAT PHY
Board":

RUN-LED is static turned on
indicating OP-state.
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How to test — Monitoring slave inputs on

master

act

& ACTIONS

(infineon

While pushing Buttonl on »XMC4800 Relax EtherCAT Kit" the button

state is updated on the host.

/®) OBSERVATIONS

i Untitled - TwinCAT System Manager

File Edit Actions View Options Help
Dol S &

ERnd =avda ot (@ =2QRFELE €D 2

- B SYSTEM - Configuration
B PLC - Configuration
= [ /0 - Configuration
- H8 1/O Devices
=== Devicel (EtherCAT)
=fa Device1-Image
=¥ Device 1-Image-Info
4 QT Inputs
@@l Outputs
w-§ InfoData
== Box1 (XMC4800 Generic Ethercat Slave)
= @7 IN_GENERIC process data mapping
QF IN_GEN_INT1
Of IN_GEN_INT2
QF IN_GEN_INT3

S IN GEN INTS
of IN_GEN_Bitl
of IN_GEN_Bit3
T IN_GEN_Bitd
of IN_GEN_Bit5

[ Variabde | Flags_| Orine |

New Value:

Comment:

EtherCAT.~

- State of IN_GEN_Bitl changes

according to the state of
BUTTON1; Same is true for
IN_GEN_Bit2 and BUTTON2.
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How to test — Setting slave outputs on master @
(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.

. Untitled - TwinCAT System Manager ’Set Value Dialog &1
File Edit Actions View Options Help

[ = | 3 Pl B = e v i O B Dec: l 1 ‘l oK

7B SYSTEM - Configuration

B8 PLC - Configuration peratde | Foge Hex: 0x01 Tancer
- I /0 - Configuration Vaiue:
- B 1/0 Devices Float: 1
New Value

= =% Devicel (EtherCAT)
== Device1-Image Comment

=4 Device 1-Image-Info .

51 Inputs Book 0] _ HexEd..
+-§L Outputs e 1
- @ InfoData Binary: o

—.«=~ Box 1 (XMC4800 Generic Ethercat Slave) ey
- QI IN_GENERIC process data mapping Bit Size: o1 8 16 R 64 ?

- @l OUT_GENERIC process data mapping
®| OUT_GEN_INT1
@, OUT_GEN_INT2
@) OUT_GEN_INT3
ol M"‘; l

hange Link...

@) OUT_GEN_f =< Clea
®| OUT_GEN_f  Got

®| OUT_GEN_E
& OUT_GENE—
&) OUT_GEN = IN%®
@) OUT_GEN ¢ X Dele
W@ WcState ——
Move Address
#-§ InfoData

OBSERVATION

LED1 ,XMC™ EtherCAT PHY Board" is turned on/off according to
OUT_GEN_Bit1 setting.

Copyright © Infineon Technologies AG 2016. All rights reserved.
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How to test - Setting slave outputs on master  (iafineon
(2/2)

act
Now

= ACTION

1. Right click on OUT_GEN_INT1 of the slave node and select ,Online
Write..." inside the context menu. Change the value from 0 to 50000

/@) OBSERVATION
1. Brightness of LED2 on ,,XMC4800 Relax EtherCAT Kit" is dimmed;

The OUT_GEN_INT1 value sets the brightness of LED 2; The lower the
value the brighter the LED2. To turn off LED2 just set value to max

(65535).
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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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How to test - start the slave to run

ACTIONS

1. Build and download the example application software to the
XM 4800 and start the debugger

. |
File Edit Source Refactor MNavigate Searchw Window Help

I B Mo 1 NI - =l P SRR £ Quick Access | [ | [ DAVEIDE # DAVECE

2. Start the software by the run button

'Fi- -
Fite Edit Source Refactor avigate Search. Wind Hely
I B TRE s i | BRI i =5 | plE s e Quick Access % | T DAVEIDE (g DAVECE

! OBSERVATIONS

1. The ERR-LED on the "XMC™ EtherCAT PHY Board" will turn on and
immediately turn off again.

2. The LED2 on the "XMC4800 Relax EtherCAT Kit" will remain turned
on.
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How to test - start the TwinCAT 3 master to @

run (1/4)
@ ACTIONS

- After starting the TwinCAT
= System Manager from

@ SYSTEM
& MOTION

1 windows start menu:

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

nsert v - = 2 Create an EtherCAT
S master device by double click

File Edit View Project Build Debug TwinCAT PLC Tc
ARG 6.

Solution Explorer x

Type:

7= EtherCAT Automation Protocal (Netwark Variables)
"1l EtherCAT Automation Protocol via ELEG01, EtherCAT
=% EtherCAT Simulation

4% Ethernet

+) W Profibus DP

o» & Profinet

¢ CANopen

#3= DeviceNet

# EtherNetIP

41 SERCOS intertace ® PConly

-0 Beckhoff Lightbus -

4% USB _)CXonly

:r £ Beckhoff Hardware (B anly

+ 5 Miscellaneous

Target Type

Ol
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How to test — start the TwinCAT 3 master to

run (2/4)

3

General | Adapter | EtherCAT | Online | CoE - Online

(®) Network Adapter

Description:

Device Name:

MAC Address:

IP Address:

Adapter Reference

@) 0S (NDIS) (UPCI (_) DPRAM
LAN-Verbindung (TwinCAT-Intel PCI Ethernet Adapter (Gigabit))

\DEVICE\{44658C39-F4B6-49DB-98AE-6 16EODC68EES}

Search...

38 63 bb b6 04 60

Compatible Devices...

169.254.115.19 (255.255.0.0)

:] Promiscuous Mode (use with Wireshark only)

[]virtual Device Names

« @io
4 “EDevices
4 |= Device" =" "7
" |mag :i  Add New Item...
2 Ima i Add Existing Item...
2 Syn¢ X Remove
Inpu
 Outy Change Netid...
& Info Save Device 1 (EtherCAT) A:
a% Mappings
" RRING Append EtherCAT Cmd
Append Dynamic Container
Online Reset
Online Reload
%
“{ Scan
Thanae 0o

(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 3 master to (ﬁﬁneon
run (3/4)

¥, ac /@) OBSERVATIONS
« &0
T Al 1 The slave appears as a node
4 == Device 1 (EtherCAT)

2% Image on the EtherCAT master bus.
*® Image-Info

g el 2 The RUN-LED is flashing

. Outputs indicating PREOP-state.

el Infolats

b= Box 1 (XMC_ESC)

@ VIaPpIngs
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How to test — start the TwinCAT 3 master to
run (4/4)

3

o XMCProject_1 - Microsoft Visua

File Edit View Project Build Debug TwinCAT PLC Tools Scope Window Help
A (OZ2RE &

(infineon

/@) OBSERVATIONS

3 EtherCAT master view:

:r.“:‘ d <

n (= 0|éwE (DD WA E e RO T fomeseeon |§

MRl XMCProject 1 x [SEREECE

4

w4 Solution AMUProject_1 (1 project)
a3 XMCProject_1

*® Image

=8 Image-Info

2 SyncUnits
[ Inputs

& Outputs

=

PRI o

[‘ #= Box 1 (XMC_ESC) ]

Copyright © Infineon Technologies AG 2016

Inside the EtherCAT master
i i online state you see the
queued frames counting up,
the connected slave and its

=, | e T PREOP state.
D R 4 EtherCAT slave view:

The PREOP-state of the
slave is indicated within the

@ sYSTEM Init Booitap C I 1 ( :A I t m m

@ MOTION e T Current State PREOP W I n S S e a n a e r L]

re-Op afe-Op §

i pLC Reguested State

&1 SAFETY Op Clear Emor

C++
« Fio DLL Status

4 *& Devices PortA: Carrier / Open

4 = Device 1 (EtherCAT) -
PortB Mo Carrier / Closed

. All rights reserved.



How to test — Setting slave to operational

Mo

act
Now

=
L [
o8

de

ACTION

File Edit View Jaakas

a0

Build Debug TwinC

-,
-

a —-

/@) OBSERVATIONS

1 File Edit View Project Build Debug TwinCAT PLC Tools Scope Window Help

i OB 2KG|6r .

MRl XMCProject 1 x [SEHEENG

m €] (¢

(infineon

Set master device to free run mode

XMCProject_1 - Microsoft Visual

':E-_.]C! A s

El=2 0 | wE (DD EWRHAIER RO TG Fameseedon [T

4 Solution 'XMCProject_1" (1 project)
4 Gl XMCProject_1
i SYSTEM
& MOTION
E PLC
| SAFETY
Eces

General

— 2 EtherCAT master view:
Online status of master shows

Solution Explorer
=
-4 Solution "KMCProject_1' {1 project)
4 & XMCProject_1
(@ sYSTEM
k= moTioN
PLC
@3] SAFETY
C++

« @io
4

| Device 1 (EtherCAT)|
—rag
%% Image-Info

- 2 SyncUnits

- Inputs
» i Outputs
v @ InfoData

> 0 X f XMCProject 1 x

EtherCAT | DC | Process Data | Startup | CoE - Online | Online

Init Bootstra p

Current State: oP
Pre-Op Safe-0p

Requested State OF

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

the slave in OP state. Frames
are no more queued. Cyclic

General | Adapter | EtherCAT | Online | CoE - Online

N Ad.. MNam

] e State CRC
L] 1001 Box1(*MC_ESC) OoP 7]

Actual State: oP Counter Yo Queued

it Pro0p | [Sate0n o Send Frames 26298 25045

Copyright © Infineon Technologies AG 2016. All rights reserved.

counter is incrementing.

3' XMC EtherCAT PHY Board":
RUN-LED is static turned on
indicating OP-state.



How to test — Monitoring slave
master

ACTIONS

inputs on Infineon

(’\

Whlle pushing Buttonl on ,,XMC48OO Relax EtherCAT Kit" the button

state is updated on the host.

/®) OBSERVATIONS

Solution Explorer > 0 x WXMCProject 1 x [SEREELES
= Variable | Flags | Online
- Solution "XMCProject_1' (1 project)

4 & XMCProject 1 Value: 1
g New Value: e ]
= MOTION
& e Comment:
W SAFETY
B Ce e
« Eio
4 *Z Devices
4 7= Device 1 (EtherCAT)
2% Image
2% Image-Info
. 2 SyncUnits

» & InfoData
4 «= Box 1 (XMC_ESC)
a IN_GENERIC process
# IN_GEN_INT1
# IN_GEN_INT2
# IN_GEN_INT3

+ IN_GEN_Bit1

EtherCA‘l:"

| State of IN_GEN_Bit1 changes

according to the state of
BUTTON1. Same is true for
IN_GEN_Bit2 and BUTTON2.
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How to test - Setting slave outputs on master  (iafineon

(1/2)
€2 rcrions

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
v AAZ2RE| 6 S L I

Solution Explorer v [ x @ XMCProject.1 x
= Variable | Flags  Online
- Solution XMCProject_1' (1 project)

4 3 XMCProject_1
&l SYSTEM
& MOTION
@rc B Comment
SAFETY
[~ [ M  Change Link
< Ein Cle K
4 "% Devices 4,
= Device o
*2 Imag
? Imag A
2 Sync| A
anananan s
& Out; Online Write '0
W {rfoData Online Write 1’
- Box 1 (XMC_ES Online Write.
IN_GENERIC
4 W OUT_GENER £
& QUT_GEN X ease Fo
& QUT_GEN
® OUT_GEN UL
&, QUT_GEN el
& OUT_GEN_Bit1|
®- OUT_GEN_Bit2 I

/@) OBSERVATION
LED1 ,XMC™ EtherCAT PHY Board" is turned on/off according to

OUT_GEN_Bit1 setting.
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How to test - Setting slave outputs on master  (iafineon
(2/2)

act
Now

= ACTION

1. Right click on OUT_GEN_INT1 of the slave node and select ,Online
Write..." inside the context menu; Change the value from 0 to 50000.

/@) OBSERVATION
1. Brightness of LED2 on ,,XMC4800 Relax EtherCAT Kit" is dimmed.

The OUT_GEN_INT1 value sets the brightness of LED 2. The lower the
value the brighter the LED2; To turn off LED2 just set value to max

(65535).
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