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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

‘ JiMITE RS see in output direction the EtherCAT
master controlllng 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 (Version4.1.4 or higher)
- TWinCAT2 or TwinCAT3 Master PLC
- Slave Stack Code Tool

Micro USB Cable (Debugger connector)
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Requirements - free downloads

TwinCAT2 (30 day trial; 32bit Windows
only)
Link: Download TwinCAT2

or

TwinCAT3 (no trial period; usability limited;
32bit and 64bit Windows)

BECKHOFF Link: Download TwinCAT?3

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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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)

dNEEEER B
dIEEEE =R

EtherCAT Slave Stack Code Tool
(ETG membership obligatory)

Link: Slave Stack Code Tool
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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 "R P
connector \
1|
/
£
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Setup - Import example project into DAVE

1 C 2 .ﬁ' Import
Refactor Mavigate Project 5 Select
Mew Alt+Shift+N »
Open File...
Select an import source:
Close Ctrl+W T
Close All Ctrl+Shift+W > B General
b B GO
Save Ctri+S : E Git -
Save As... 4 (= Infineon
=
A +Shift+5
Save All Ctrl+-Shift+5 DAVE Project
Rename... F2 B DRUETTC Cer TN Local Library Store
b = Install
v | | Refresh F5 ¢ (= Plug-in Development
i (= Run/Debug
Print... Ctri+P » = Team
LB XML
Switch Workspace 3
Restart
Ly | Export..
Properties Alt+Enter 1
P @ TR =
Exit
- ™
3 W& [mport DAVE Projects | & &
Import DAVE projects
Irnport Existing DAVE Projects
() Select Root Directory || Browse.

@ Select Archive File C\Users\Public\Downloads\¥XMC4800_Relax_EtherCat APP_Slave SSC.zip [ Browse..,

Project List: I
[7] XMC4800_Relax_EtherCat APP_Slave_SSC(XMC4800_Relax_EtherCat_APP_Slave S5C) ‘ Select All
-

[7] Copy Projects Inta Workspace

@ ' Next > [ Finisn | Cancel |
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Setup - Import example project into DAVE

. DAVE CE - DAVE™ - C:\Workspaces\DAVE-4,1\APP_ETHERC/

1

File Edit Source Refactor MNavigate Search DAVE

Wad > el e T = Tl B

Hg C/C++ Projects 3% [ Project Explorer =im

4 =5 XMCAB00 Relax FtherCat APP Slave S5C [ Active -
% #-f Binaries
o [wjtl Includes

4

= Dave
(= Debug
> [= Libraries
= S50
. Src
K| Infineon_xXMC_ECAT_S5C_Config.xml
BEH] XMC_ESC.xlsx
T Y Starnup

LE] rmain.c

k

=| linker_script.ld
=| solver.bak
(5 XMC4800 Relax EtherCat Slave SSC

Infineon

i

After the project import you will
find this project folder structure.

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 XMC4800 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.
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The flow to define the EtherCAT slave node @

interface

1 Take the Excel Worksheet
provided inside the example
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 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.



Infineon

i

Defining the interface of EtherCAT slave node

1

= S5C
= Src
X Infineon XMUC _ECAT S5C_Config.xml
— —
] XMC_ESC.xlsx
2 Index - ObjectCode - Sl = DataTupe - Mame

WO=Enms Input Data af the Maodule (026000 - 0:6FFF]

0=6000 RECCORD IM_GEMERIC
0=01 LT IM_GEMN_IMNT1
0x02 LT IM_GEM_INTZ
003 LIMT IM_GEM_INT3
O=04 LIMT IM_GEM_INTS
0=05% BOOL IM_GEM_Bit1
0=06 BOOL IM_GEMN_Eit2
0=07 BOOL IM_GEMN_Eit3
0=03 BOOL IM_GEN_Bird
0=03 BOOL IM_GEMN_EitS
D04 BOOL IM_GEN_Eit6
0x0B BOOL IM_GEM_EitT
0=0C BOOL IM_GEMN_Eits

WOsTrins Output Data of the Module (D= 7000 - 0 TFEFF)

07000 RECORD OUT_GEMERIC
0=01 LIMT CUT_GEM_IMNTA
=02 LT OUT_GEM_INTZ
0x03 LIMT OUT_GEM_INT3
D04 LT OUT_GEM_INT4
005 BOOL OUT_GEM_Eit1
0=06 BOOL OUT_GEM_Eit2
0=07 BOOL OUT_GEM_Eit3
005 BOOL OUT_GEM_Bird
0=03 BOOL OUT_GEM_EitS
D04 BOOL OUT_GEM_Eitf
=08 BOOL OUT_GEM_Eit7
0=0C BOOL OUT_GEM_Eitd

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 Save
Design Quick Guide.pdf inside SSC

t O O | ss¢ XMC4800_ Relax - Slave Stack Code Tool
| ]
File Project Tool | Help

fenid 511
- Slavelnformation
- Generic Documentation b || *  F19800 Evaluation Board Application Note
: } . N
Rl = . SlaveStackCode (ET9300) Application Note
i BtherCAT State Machine a el

- Synchrorisation - o

: Al

&3 Application & xmcas00_
i L. Pmeeselata YMCARDN

2 EtherCAT Slave Design Quick Guide

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

.ve Stack Code Tocl | New Project

&l

1 Default

1@ Custom | EL3E001 24ds CIA402 Sample

i

Evaluation Kit.

ELS800_CiA402) or will be created with this toal,

Impart |

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

The comesponding device descrption is located infile . \esi\Slave StackCode xml" (device:

2 nport Configuration file(s)

[

uu | << XMC4800 Relax EtherCat APP_Slave S5SC » S5C »

= | #2 [l seareh ssC

r

Organize v Mew folder

=) Recent Places

7 Libraries
|| Documents
.-.:: Music
| Pictures
=1l Subversion

£ videos

8 Computer
&J SystemDisk (C:)
L abler {MUCSDNEL ewinfineon.com) (H:)

-

Name

2] Infineon_XMC_ECAT_S5C_Config

4= v

0 @
Date modified

10.03,2016 17:01

File name: |

-

|l

Open

1

Cancel ‘

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

gy Slave Stack Code Tool

| File | Project  Tool Help
1 Mew Cirl+M

]

=& Open Ctrl+0

Slave Settings

Save  Ctrl+5

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

| p——— = 3 Select the Infineon device
inside the drop down list and

@ Customll |Irfineon XMC EtherCAT Slave Sample <Infineon Technologiess . |

\endor: Infineon 1echnologias (GCIAE] CO N ﬂ rmw | t h t h e O K b u ttO n.

Version: 1.0.0.0

et et st e Your project will be created.

Shall be =et if the Slave code executes on an XMC4200XMC4300 device.

Import | 0K |

Copyright © Infineon Technologies AG 2016. All rights reserved.



Generatlng Slave Stack Code and ESI file

>

>

(infineon

EﬂErCAT Llave* Elave Stack Code Tool

File Project  Tool Help
Slawe Project Navigation Slave Setings
|- EtherCAT Slave Name Value
- Slavelnfarmation Y ! b 0000 | :
s VENDOR_NAME Infineon Technologies
- Hardware
PO AT St Maeins PRODUCT CODE (00000000
- Synchronisation REVISION_NUMBER [0
= .P-ppliu:atiun
R SERIAL_NUMBER D
- Mailbax DEVICE_PROFILE_TYPE 00001389
i o DEVICE_NAME ¥MC_ESC
DEVICE_HW VERSION 10
DEVICE_SW _VERSION 511 )

Check the settings inside SIaveInformatlon vendor ID, vendor name,
product ID and Froduct 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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Generating Slave Stack Code and ESI file

Y e 4 Import the EXCEL-sheet
[ Fie propect | Tool | el which defines the interface of

[#] show Conflict Window

your EtherCAT node.
: EEPROM Programmer
Hardware | Application » =
- BtherCAT St =
++ Synchronisation REVISION NUMBﬂ' Impert |
' I_:-‘F‘ppllcatlon CCOIAl hII_II.JDl:D L% -
. > Select the EXCEL-file
select an ObjectDictionary file %

“w1 < ¥MCA300_Relox_EtherCat APP_Slave S5C b SSC # + [ 44| Searcn s5c 2| p rOV i d ed i n S i d e t h e exa m p | e
Fe—— A A = 0 0 project.

b Favorites = Name Date modified
B Desktop 10.03.2016 17:09
& Downloads - @] KMC_ESC 10.03.2016 16:4(

x
= Recent Places

= Libraries
53
2] Documents
‘J'-‘ Music
=] Pictures

=l Subversion

E Videos

File name: - lExcelﬂ[s 'I

[ Open | | Cancel I

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

: ' Click on Project >> Create
g6 XMC4800_Relax* - Slave Stack Code Tool new Slave Files
File | Project | Tool  Help to start file generation.
C} Project Update rs . . .
o e —— e 7" In this step the destination

..|| o fn 1330 folder for the EtherCAT Slave

I AL TEJLE NEW JlaveE FHES | .

- , : Stack Code and the ESI file can
[ Srtraton be adapted. For this example it
R | is recommended to take the
default settings.

—reate new Slave Files

Project Fle  C:\Workspaces\DAVE-4 1\APP_ETHERCAT\XMC4300_Relax_EtherCat_APP_Slave_SSCA\SSCAXMC
Source Folder  C:\Workspaces\DAVE-4. 1\APP_ETHERCAT\XMC4800_Relax_EtherCat APP Slave | | Change |
ESl File C:\Worespaces \DAVE-L. T"APP_ETHERCAT XMC48( Relax BherCat. APP_Slave Change

C:\Workspaces\DAVE-4 1\APP_ETHERCAT\XMC4800_Relax_EtherCat_APP_Slave_

Progress

Copyright © Infineon Technologies AG 2016. All rights reserved.



Find and use your result

Hg C/C++ Projects 2 [ Project Explorer

8

= O

—

4 (= 55C
4 = Src

- |n] applinterface.h

v [£ coeappl.c
(A coeapplh

i+ [b| ecat_defh

- g ecatappl.c

i [B| ecatapplh
[ ecatcoe.c

i [b| ecatcoeh

- g ecatshec

b [B ecatsheh
(B eeprom.h

¢ [b esch

- g mailbox.c

v B mailboxh
[ objdef.c

i+ |h| objdefh

- g sdoserv.c

i [B| sdoserv.h
[€] XMC_ESC.c

s |_| HMC_ESCh

\ > [n] XMC _ESCObjects.h

) =
j ‘!1.' \

|%] Infineon KMC ECAT_S5C_Configxml
|| KMC_ESC.esp

9 |E AL ESIT ey

l K| XMC_ESC.ml
L

1111

-

m

Gafineon

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 TwinCAT3:
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. T |

& DAVE CE - DAVE™ - C:\Workspaces\DAVE-4,1\WS_2015_10_3
File Edit MNavigate Search |Project| Run DAVE Window Help

| 2 BR 2 Build Active Project F s -
| B} Rebuild Active Project

AL roem L re

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:

Or|g|naIIy generated code Modlfled code:

\param

uts from the local memory to the ESC memory \brief

w P LET IS LTI L E T L TR L LT i T FTTEE LRI E LI LB E T IR I I T T 8L LTI T eI i LY Ty
void APPL_InputMapping(UINT16* pData) void APPL_InputMapping(UINT16* pData)
1

#if _WIN32 memcpy (pData,&( ( (UINT16 *)&IN_GENERICBx6@@8)[1]),SIZEOF(IN_GENERICExG808@)-2);

#pragma message ("Warning: Implement input (Slave -» Master) mapping") }
#else

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

#endif
}

ram pData pointer to output process data

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

v01d APPL OutputMappmg(UINTlE2 pData) Vold APPL_OutputMapp: (UINT16* pData)

#if WIN32 ¢ memcpy (&({ (UINT16 *)R0UT_GENERIC@x7@88)[1]),pData,SIZEOF (OUT_GENERICEx788@)-2);
#pragma message ("Warning: Implement output (Master -> Slave) mapping”) }

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

#endif

}

Copyright © Infineon Technologies AG 2016. All rights reserved.



Implement application specific slave node Tnfineon
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”)
1se

#warning "Implement the slave application”
#endif
¥

Copyright © Infineon Technologies AG 2016. All rights reserved.



Description — process of input and output

" DAVECE - XVCi800 Relo FirerCal APP Sove S5ma

- DAVE™ - CAWorkspaces\DAVE-4.1\APP_ETHERCAT

e o R e

B S5C

;é:suwenbak
(=5 XMC4800_Relax_EtherCat Slave SSC

. File Edit Source Refactor Mavigate Search DAVE Window Help
|7 e tuERHORH - S
Hg C/C++ Projects 52 Project Explare =0
| . 5 | B =
g | H S
a (=5 XMC4800_Relax_EtherCat_APP_Slave_S5C [ Active - Debug ]
i ﬁf’ Binaries
[l Includes
b = Dave
I (7= Debug
» [ Libraries

[£] main.c &2
182- void process_app(TOBI7888 *0UT_GENERIC, TOBIG@88 *IN_GENERIC)
189 {
118 /* OUTF
/* Check bitfisld set by mas
XMC_GPIO SetOutputlLevel(P_|
XMC_GPIO Setoutputlevel(P_LED2, MAP2LEVEL(OUT_GENERIC->0OUT_GEN Bit2));

GPTO_SetOutputlevel(P_LED3, MAP2LEVEL (OUT_GENERTC->0UT_GEN_Bit3));

ter OUT _GEN_Bitl..8 and set LEDs accordingly */
» MAP2LEVEL (OUT_GENERIC->OUT_GEN Bitl1));

114 XMC_| B
115 XMC_GPIO_SetOutputlevel(P_LED4, MAPZLEVEL(OUT_GENERIC->OUT_GEN_Bit4));

XMC_GPIO_SetOutputlevel(P_LEDS, MAP2LEVEL(OUT_GENERIC->OUT_GEN_Bit5));

117 XMC_GPIO_SetOutputLevel(P_LED6, MAP2LEVEL(OUT GENERIC->OUT GEN Bit6));

118 XMC_GPIO_SetOutputlLevel(P_LED7, MAP2LEVEL(OUT_GENERIC->OUT_GEN_Bit7));
o XMC_GPIO_SetOutputlevel(P_LEDS, MAP2LEVEL(CUT_GENERIC->OUT_GEN_Bit8));

/* Check integer set by Master OUT_GEN_INTL and set duty cycle of PWM driving
PWM CCUB SetDutyCycleSymmetric{&PWM CCUB @, XMC CCUS SLICE COMPARE CHANNEL 1,
5808+( (uint32_t)4888* (uint32_t)OUT_GENERIC->0UT_GEN_INT1)/65535);

/* INPUT PROCESSING */

126 /*Check Button 1 and set IN GEN_Bitl which is sent to master accordingly®/
127 if (XMC_GPTO_GetTnput(P15_13))

128 IN_GENERIC->IN_GEN Bitl = 1;

129 else

138 IN_GENERIC->IN_GEN Bitl = @;

132 /*Check Button 2 and set IN_GEN Bit2 which is sent to master accordingly®/

if (XMC_GPIO_GetInput{P15_12))
IN_GENERIC->IN GEMN Bit2 = 1;
else
IN_GENERIC->IN GEN Bit2 = @;

7 3

3

o

0TI S Y321 Homo | = E
=

Gfineon

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.



Description — Overview on used APPs Tnfineon

i

um APP Dependency 52 oy HW Signal Connectivity [E) Console [T Properties |*| Problems '-ﬁﬁ Debug
NTERRUPT INTERRUPT EVENT_DETECTC EVENT _GENERATOR EVENT _DETECTOR EVENT_GENERATOR ECAT_SSC WM_CCUB
INT_SYNCO INT_SYNC1 ED_SYNCO EG_SYNCO ED_SYNC1 EG_SYNC1 ECAT_SSC 0 PWM_CCUS 0
I L 13
i o _ s . N Y l
Y -'.,_ ' ‘| % |
INTERRUFT TIMER .
INTERRUPT_O TIMER_0
| | —_—
GLOBAL_CCUB GLOBAL_CCl
GLOBAL_CCU& D GLOBAL_CCU4_D
- |
(
R
KNG

=
E EEPROM XMC4
E_EEPROM_XMC4_0

4 N W &
CPU_CTRL_XMC4
CPU_CTRL_XMC4_0

CLOCK_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.
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Description — Overview on used APPs @

um APP Dependency 52 45 HW Signal Connectivity &) Console [T Properties |:_ Problems '-ﬁi\ Debug

INTERRUPT INTERRUPT EVENT_DETECTOR EVENT_GENERATOR EVENT DETECTOR EVENT_GENERATOR ECAT_SSC PYVM_CCUB
INT_SYNCO INT_SYNC1 ED_SYNCO EG_SYNCH ED_SYNC1 EG_SYNCA ECAT_S5C D PWM_CCUS 0
i Y ] L%
INTERRUPT TIMER
INTERRUPT_O TIMER_0O
| T
;
.1_. ’ —
GLOBAL_CC GLOBAL CC
GLOEF\L_FCUS ] GLOEF\L_FCU‘E 0
_ ] |
.
Neof o " T
YV ¢ N s v

CLOCK XMC4 CPU_CTRL_XMC4 E_EEPROM_XMC4
CLOCK_XMC4_0 CPU_CTRL_XMC4_0 E_EEPROM_XMC4_D

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.
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Description — EtherCat ports and physical Tnfineon
connection (ffveon

1 1 Right click on the ECAT_SSC APP.
L From the context menu select
e »~Manual Pin Allocator" to open the

- pin allocation for the EtherCAT
module.

Copy APP Configuration
Paste APP Configurat

Import APP Canfiguration...
Export APP Configuration ..

(7 APP Helo

| pE—— =] 2 Inside Manual Pin Allocator you
L can configure the EtherCAT ports for

=l

APP Instance Name  APP Pin Mame Pin Mumber (Port) ‘ your applicationl For the eXampIe
provided, the configuration fits to

led_link_act_p0 208 (P63

T the XMC4800 Relax EtherCAT Kit.

mdec #132(P33)

mdio #138 (P012)
pd_link #94 (P115)
pl_me_clk #80 (P54 )
pl_rc_dv £78 (P56
pO_nc_err #76 (P26 )
p0_rxd B4 (P5.0)
p0_redl #83(P51)
p0_rd2 #82(P5.2)
nll rvd? FITIP5.TY
(?} Save Hese | Close
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Description — Distributed clock support

EVENT_DETECTOR

signal_b| [trigger out

A

ECAT_SSCO

sinc_out_o
sinc_out_l

EVENT_DETECTOR

y

signal_a| [trigger out

A 4

tri§§er_in iout

EVENT_GENERATOR

(infineon

INTERRUPT(syncO)

sr_ira

EVENT_GENERATOR

INTERRUPT(syncl)

sr_ira

A

tri§§er_in | iout

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(syncQ)
»isignal b| [trigger out »{ trigger_in iout sr_irq
ECAT_SSCO
sinc_out_o
sinc_out_l
] INTERRUPT(synci
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 Tnfineon
clock support e

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

Tt s Signal Connections ™ to open the
‘ g;;«;;f;;;;;;;gs- ) | HW Signal Connection dialog of the

! |
— [ Manual Resource Assignment... E‘ A | S S ( A P P
n
Copy APP Configuration —
Paste APP Configuratic
Import APP Canfiguration...
Export APP Configuration ..

(7 APP Helo

2 2 Connect the sync_out_0 and

,; HW Signal Connect ions =) ] .
e sync_out_1 signal to the a/b input

A T T of the event detection units.

4 [ED] ECAT SSC 0

sync_out 0 * ----» ED.SYNCD = signal_b
sync_out 1 * ----> ED.SYNCL ~ signal_a

@ e Close |
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Description — DAVE™ settings for distributed Tnfineon
clock support @

3 Double click on the

v |[vw [ EVENT_DETECTOR APP for SYNCO
B and EVENT_DETECTOR APP for
# SYNC1.
4 4 Select the respective source

P - Eame - signal (,A" for SYNCO and ,B" for
| - IE SYNC1) and edge detection ,Rising
Edge".
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Description — DAVE™ settings for distributed Tnfineon
clock support @

o o= 5 Right click on the
EllE- EVENT _DETECTOR APP for SYNCO

IF e (5] Configure APP Instance...

) [ e and SYNC1. From the context menu
[ — select ,HW Signal Connections * to

IHTEPHUPT_‘JI.‘.‘. HW Signal Connections... I
&7 Manual Pin Allocator...

- open the HW Signal Connection
. dialog of the ECAT_SSC APP.

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

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

TS 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 Tnfineon
clock support e

. 7 Right click on

LI EVENT_GENERATOR for syncO and
S syncl. From the context menu
C oo 3 select ,,HW Signal Connections " to

_| B Manual Resource Assignment...

g =remsse open the HW Signal Connection
dialog of the EVENT_GENERATOR

Export APP Configuration...

@ apHep APP
- .

stance Label...

A 8 Connect the iout of the
T I e EVENT_GENERATOR APP for syncO
emm——e—=— | to INTERRUPT APP of syncO.
- r=1| Proceed respectively for syncl.

3
")

— »
i 0
i 5

()]

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
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Description — DAVE™ settings for distributed Tnfineon
clock support e

T 9 Double click on the INTERRUPT
= J \| o APP for syncO and INTERRUPT for

__ syncl.

NTERRUPT

‘ INTERRUPT_O
T

10" Set the interrupt service routine
| T for syncO and syncl inside the
(St I - configuration of the respective

|¥| Enable interrupt at initialization

INTERRUPT APP.

Preemption priority 30 Subpriority 0

Interrupt handlerfl SYNCOIRQHandler

INT_SYNCO INT_SYNCL 5%

[ Interrupt Settmgs.]
[#] Enable interrupt at initialization

Interrupt Pricrity

Preemption pricrity 30 Subpriority 0

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

File Edit Source Refactor Mavigate Search Project DAVE Window Help
| MR = AE e E ST R S m - G o
Quick Access ;| 5 | & DAVEIDE [J DAVECE

RcC. =2 i = 8 | [d mainc 2 [E]INT_SYNCO [&=] INT_SYNCI = g
o@|BG v | e/ :
4 (5 XMC4800 Relax Ether = *°> T — _ i
o o 166 fibrief SYNC@8IRQHandler() - EtherCAT Interrupt Routine for SYNC@
I %5, Binaries £
i [ Includes 168 * <b»Details of function</bs<br>
b = Dave 169 * This routine is handling the SYMC® Interrupts and need to call the 55C Stack
I (= Debug R
o (= Libraries ¢__ \érold SYNCBIRQHandler (woid)
b & 5C 173 Sync@_Isr();
[ Starfu 174 3
b | [€] main.c 75
= INKer_scrnpt, 1765
- 177
|=| sohver.bak 5 s b F =h = = A : £ 1
- 178 * f@brief SYNC1IRQHandler() - EtherCAT Interrupt Routine for SYNC1
179
188 ¥ <b:Details of function</b><br»
181 ¥ This routine is handling the SYNC1 Interrupts and need to call the S5C Stack
18 -
183 void SYNC1IRQHandler (woid) E
154 { H
185 Syncl Isr(); (4
186] } =
<« [Lam | 3 4 }

Inside main() the interrupt handlers for syncO and syncl are
implemented. The implementation is calling the respective
functions of the SSC protocol stack.
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Description — Setup PWM for dimmable LED2 Tnfineon
on P5.8 e

'eﬁm e e et et | FOT driving the dimmable LED2
odsetngs : on the XMC4800 Relax
— . EtherCAT Kit the DAVE App
o PWM_CCUB is used. The PWM
Timer Settings I iS Set tO Start durlng
initialization, frequency is
500Hz and the initial duty cycle
~ isset to 50%. The pin P5.8 is

' | allocated to channell of CCU8

&=/[@)e) . . ]
i ne e - INSide the manual pin allocator

(right-click PWM_CCUS8 APP).

ECAT S5C WH_CCUS
ECAT_SSC_D ‘ PWM_CCUB_D ‘
7

'.'|\. o

A E i | [ = & d
[~ = - & Manual Pin Allocator " a . P s . lﬂ_&]
{ -7'\_ \

TIMER NTERRUPT Filter | LRSS
TIMER_O INTERRUPT _(
L — E &
APP Instance Mame APP Pin Mame Pin Mumber (Port)
GLUEAL CCcu4 0 GLUBF\L CCus_o a PWM_CCUED
S PWM_CCUS CHI Invert Out #58 (P5.8)
T
CLOCK_XMC4 CPU_CTAL XME4 E_EEPRON_XMC4
CLOCK_XMC4_0 CPU_CTRL_XMC4 0 E_EEPROI‘.’I_XI‘.“ICA%_U 2 Clos
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Infineon

(7\

Description — initialization |nS|de main.c

' 4 DAVE CE - XMCA400 Relax EtherCat APP_Slave SSC/main.c - DAVE™ - CAWarkspaces\DAVE-4.1\APP_ETHERCAT ==L < )
| File Edit Source Refactor Na\rlgate Search DAVE Window Help

|~ g b El4r @O FW - = B sl Sl A - Quick Access !| [ | [ DAVEIDE | DAVECE
B C/C++ Projects 53 Project Explorer =l = [£] mainc &2 =
L0
h | Elires > int main(wvoid) T
4 =% XMCAB00_Relax_EtherCat APP_ Slave SSCJ Activ i
b ﬁb Binaries DAVE_STATUS_t status;
uint32 t timer=0;
- [al! Includes = X A e s o B
status = DAVE Init(); /* Initialization of DAVE APPs /
+ 2= Dave
b (= Debug Init ECAT Adapt LED (); /= Initialize the ports which drive LEDs o
&> (= Libraries Init_Relax Button(); /* Initialize buttons on XMC4388 */
b E= S5C
. S if(status == DAVE STATUS FATLURE)

1

* Placeholder for error handler code. The while loop below can be replaced with a

=| linker_script.ld XMC_DEBUG({"DAVE APPs initialization failed\n™};

= solver.bak whilelfau)|
o 5 XMC4800 Relax EtherCat Slave 55C i
1
b
/* Placeholder for user application code. The while loop below can be replaced with
while(1U)

m

MainLoop();

1

2}

o £
4| 1 | 3 ol e | L

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 ,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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(infineon

How to test — start the slave to run

@ ACTIONS

1. Build and download the example application software to the
XMC4800 and start the debugger

g -

File Edit Source Refactor Mavigate Search: Window Help

I = S S v & S B N Quick Access || B | [ DAVEIDE i DAVECE

File Edit Source Refactor Mavigate Search Window Help

I B R o ST T < e T Quick Access || B9 | 75 DAVEIDE i 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 (in’ﬁneon
run (1/4)

1 "B Untitled - TwinCAT System Manage @
File Edit Actions View Optios Help . ACTIONS

DEeH &R e 8 (Hd
+- B} SYSTEM - Configuration

I B8 PLC - Configuration After Sta rtl n g th € TWI n CAT

_ i;im—mg:_ﬂ_ System Manager from
S windows start menu:

&" Import Device...

\ Scan Devices... 1 nght C“Ck I/O‘D€VIceS
@ paste Cuny and select ,,Append Device..."

B Paste with Links Alt+Ctrl+V

2 g _ x4 2 Create an EtherCAT

Tupe: El-10 B eckhoff Lightbus = Ok I - .
410 1170 Lightbus FC200x, PCI

coot | master device by double click
A0 1170 Lightbus Master ELEZ20, EtherCAT
E----II.I’O 1140 Lightbus C1200 (2 Telegrams)
410 1170 Lightbus Master 015004200, PC104
A1f0 11/0 Lightbus Slave Cx1500-8200, PC104
[+-#5 Profibuz DP

-4 Profinet
[-€iA CANopen

[l-m=~ DeviceMet / Ethemet | /P Target Type

#-fff SERCOS interface & P oy

£ 555 F g

7 herCdy _— CX only
- it v B only
5| EtherCAT Automation Protocol via ELEEO0T, EtherCAT e al

[ F Ethermnet |
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How to test — start the TwinCAT 2 master to (in’ﬁneon
run (2/4)

3

— % Network Adapter

Description:
Device Name:
FIEl Bus /STt
MAL Address:
IP Address:

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

&+ 05 (NDIS) & PCI " DPRAM

ILocaI Area Connection {Intel{R) 82579LM Gigabit Metwork Conne

I\D EVICEMO03DAE701-02D1-42A0-BCRRl Ll eZ1 B A25]

1

I Search... |

Compatible Devices...

|d83d 67d3 1166
J0.0.0.0 .0.0.0)

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

Adapter:

— " Adapter Reference

Freerun Cycle (ms):

=

File Edit Actions View Options Help

e

(¢4 B | = | gn v &

3. G SYSTEM - Configuration
BR PLC - Configuration
- 1/O - Configuration

=8 JliaNal o
+

-’ﬁtwmgp-&Alend Box...

¥( Delete Device

® Online Reset
23 Online Reload (Config Mode only)
Online Delete (Config Mode only)

‘B Export Device...

Import Box...
& Scan Boxes...

@ 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 infineon
run (3/4) LS
1 /@) OBSERVATIONS

i-Untitled - TwinCAT System Manager

File Edit Actions View Options Help
T LI L LY 1 The slave appears as a node
on the EtherCAT master bus.

- BB SYSTEM - Configuration
-l 1O - Configuration
2 The RUN-LED is flashing

BA PLC - Configuration
- B8 /O Devices
- 5% Device1 (EtherCAT)
R i indicating PREOP-state

[+ QT Inputs
@ .l Outputs

I +-<== Box1 (XMC4800 Generic Ethercat Slave)

@8 Mappings

(infineon
/ XHC480

.m
z
"
b
=

1

l
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How to test — start the TwinCAT 2 master to (in’ﬁneon
run (4/4)

3
T Untitied - TwinCAT System Manager =8 @ O B S E RVATI O N S

|| File Edit Actions View Options Help
Dewd _ P3| SeavdR B NE R =2QRE%LESD P

S e 3 EtherCAT master view:

= O - Configuration

S — e « | Inside the EtherCAT master

st D

T online state you see the

o @ Inputs

A i queued frames counting up,

4)-<== Box1 (XMC4800 Generic Ethercat Slave)

PPt the connected slave and its
PREOP state.
[ int ] [PreOp | [SafeOp] [ Op | | Send Frames oydlc 3;;:?

Comte ) (Omrma] | ™=/® 0 7 4 EtherCAT slave view:
4 The PREOP-state of the
T - slave is indicated within the

|| File Edit Actions View Options Help

DEwE &R beR nd | Bavdd ot oo 2QR@.Pen? TwinCAT system manager .

Actual State PREOP Courter

+ SYSTEM - Configuration r == | |
B PLC - Configuration | General | EtherCAT | Process Data | Startup [ CoE - Onine | Oniine
=l /O - Configuration State Machine
5 / i
-] .I;? Devices (int ] [Bootstrap
--5% Device 1 (EtherCAT) — ] {Saf = ] Current State: PREOP
. e e
-!- Device 1-Image P Requested State: rheor
== Device 1-Image-Info |Op ] [(Clear Emor
4 QT Inputs
£ §l Outputs DLL Status
d
: Carmier / O
|* < Box1 (XMC4800 Generic Ethercat Slave) s i
65 Neppive Port B No Carier / Closed

[
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How to test — Setting slave to operational

mode

@ ACTION

[ Untitied - TwinCAT System Manage

ptions Help

S D Heavdaan{e }.

/@) OBSERVATIONS

— —
i‘Unﬁﬂe& - TwinCAT System Manager

1 File Edit Actions View Option
D@ d|E ([

5 Help

R0 =Eeavdaan (@ 2QREE%LET

+ @ SYSTEM - Configuration
BA PLC - Cenfiguration
=l O - Configuration
=@ /0 Devices
=== Devicel (EtherCAT)
=f= Device 1-Image
. =$= Device 1-Image-Info
- @1 Inputs
4§l Outputs
Lof s

(at
I;‘ <= Box1 (XMC4800 Generic Ethercat Slave)

p=r;

| — —
2 ! Untitled - TwinCAT System Manager
File Edit Actions View Options Help
DEwd| =[]

B2 [ Deava @B % 2 QRN e 5 2

i1 @ SYSTEM - Configuration
B PLC - Configuration
=l 1/0 - Configuration

l === Device1 (EtherCAT) I

—_ &)
=fa Device 1-Image-Info
- @1 Inputs
- §l Outputs
@ @ InfoData
- Box1 (XMC4800 Generic Ethercat Slave)
&8 Mappings

General | Adapter | BherCAT | Orine | CoE -Onine

No Addr  Name State CARC
e 1001 Bax 1(XMC4800 Generic Bthec ]  OP 0
Actual State op Counter Cyclic Queued
it | [PreOp | [SafeOp] [ Op Send Frames I 2844 10
([ GearCRC__] [ OeaFromes ] | Fromes/sec » 2
- Lost Frames 0 + 0

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

State Machine
[init ] [Bootstrap ]

Current State:
[Fre0p | [Safep ]

Requested State:
DLL Status
Port A: Carier / Open
noan Wl - im

(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 infineon
master

@ ACTIONS

While pushing Button1 on »XMC4800 Relax EtherCAT Kit" the button
state is updated on the host. §k

(‘\

S EthercAT—

@ OBSERVATIONS

e - State of IN_GEN_Bitl1 changes
CEsE oL Lcnksamssaen mesa@Ewmest  gccording to the state of

- SYSTEM - Configuration T
!
B8 PLC - Configurat Vasiabie | Flags | Onine

o . () BUTTON1. Same is true for
2ot e e IN_GEN_Bit2 and BUTTONZ2.

=f= Device 1-Image Eormei

== Device 1-Image-Info
-8 Inputs
41§l Outputs
41§ InfoData
=J-#== Box1 (XMC4800 Generic Ethercat Slave)
- @1 IN_GENERIC process data mapping
QT IN_GEN_INTL

)

©T IN_GEN_INT2

N
1
0T IN_GEN_INT3
QT IN_GEN_Bitl
QT IN_GEN_BB

T IN_GEN_Bit4
T IN_GEN_Bit5
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How to test - Setting slave outputs on master  (fafineon
(1/2)

@ ACTIONS

Right click on OUT_GEN_Bitl 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.
[ set Value Dialog ﬁ‘

Dec: l 1| " OK

l Untitled - TwinCAf System Manager
File Edit Actions View Options Help

DEew M| < E 4P| = ee v R B
- 5 SYSTEM - Configuration

BA PLC - Configuration Variable | Flags Hex: 0x01 i Taner
= /0 - Configuration Value:
- -H@ VO Devices Float: 1
== Device 1 (EtherCAT) Gl
=} Device1-Image o

=f= Device 1-Image-Info

491 Inputs Book (o) [a) HexEdt..

v §l Outputs . !

4§ InfoData Binary: o1

—j-e= Box1 (XMC4800 Generic Ethercat Slave)
11 @1 IN_GENERIC process data mapping

- @ OUT_GENERIC process data mapping
) OUT_GEN_INTL
oL OUT_GEN_INT2
#L OUT_GEN_INT3
OIM’“I =
lange Link...

@) OUT_GEN_f =< Clear Link(s
| OUT_GEN_E Got
@ OUTGENE T
@) OUT GENLE——
@, OUT GEN_f = in=¢
®) OUT_GEN_f * De
7§ WcState
#-§ InfoData

/g ’ &8 Meppings = love Addres:.

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

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

@ 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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(infineon

How to test — start the slave to run

@ ACTIONS

1. Build and download the example application software to the
XMC4800 and start the debugger

g -

File Edit Source Refactor Mavigate Search: Window Help

I = S S v & S B N Quick Access || B | [ DAVEIDE i DAVECE

File Edit Source Refactor Mavigate Search Window Help

I B R o ST T < e T Quick Access || B9 | 75 DAVEIDE i 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 (in’ﬁneon
run (1/4)

oD
1 ‘Fi!e Edit View Project Build Debug TwinCAT PLC Tc & ACTIONS

i B BA2RE|6 .
‘i 1 » m &[5z (==

Solution Explorer X

- After starting the TwinCAT
Ny System Manager from

& MoTION

e windows start menu:

| SAFETY
C++

" P e 1’ Right Click I/O-Devices
& Ma | Add New Item... Ctrl+Shift+A .
e - h and select ,Add New Item...

"\ Scan

2 e Devee <) 2’ Create an EtherCAT
Type: b | t d I b d b | | . k
— Master device by doubie ClIC
rotocol (Network Variables)
"il EtherCAT Automation Protocol via ELBE01, EtherCAT
== EtherCAT Simulation
+ & Ethernet
4% Profibus DP
+ &% Profinet
-G CANopen
+ ~= DeviceNet
) == EtherNelIP loigetlyne
-/ SERCOS interface ®PConly
+ o Beckhoff Lightbus
5 -m USE 1CX only
1 5% Beckhoff Hardware ) EX only
+- % Miscellaneous
(Al
|| Name: Device 1
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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

®) 0S (NDIS) )PCI ) DPRAM
Description LAN-Verbindung (TwinCAT-Intel PCI Ethernet Adapter (Gigabit))
Device Name: \DEVICE\{44658C39-F4B6-49DB-98AE-616E0DC68EE9)
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)

[]Vintual Device Names

") Adapter Reference

[ RER
« @Eyo
4 " Devices

4 M Device| .~
+m 2l Add New Item..

¥ ma¢ = Add Existing ltem...

2 Syn¢ X Remove

Inpu
& Outy Change Netld...
& Info Save Device 1 (EtherCAT) A:
a1 Mappings
° PRINg Append EtherCAT Cmd
Append Dynamic Container
Online Reset
Online Reload
%
* Scan

& F anae Id...

Gfineon
@ 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 infineon
run (3/4) LS

D ace /@) OBSERVATIONS
« Fo
‘ "“f-eieg;i?ce”ﬁhmm 1 The slave appears as a node

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

4 2 The RUN-LED is flashing

. Outputs indicating PREOP-state

. InfnData

> = Box 1 (XMC_ESC)

@2 Mappings

m
o
B
B
=
1
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How to test — start the TwinCAT 3 master to
run (4/4)

3

=] XMCProject_1 - Microsoft Visual
File Edit View Project Build Debug TwinCAT PLC Tools Scope Window Help

I ERCI

Gfineon

/@) OBSERVATIONS

—— rree—— 3 EtherCAT master view:
T Inside the EtherCAT master
R S online state you see the
queued frames counting up,
(EE=) the connected slave and its
S PREOP state.
B 4 EtherCAT slave view:

4

4 Gl XMCProject_1

¥ Image

*® Image-Info

2 SyncUnits
Inputs

& Outputs

=

IR o s

- SOIUTION AMUPrOject_1 {1 project)

State Machine

No Camier [ Closed

Na Carrier [ Closed

File Access over EtherCAT

[‘ #= Box 1 (XMC_ESC)

Copyright © Infineon Technologies AG 2016

The PREOP-state of the
slave is indicated within the

@ SYSTEM Mnil | | Bootstrap | 1 ( A | t m m
= MOTION ; Current State PREOP W I n Sys e a n a e r N
e Pre-Op Safe-Op
PLC Requested State
&3] SAFETY Op Clear Error
CQ“—'
« Eio DLL Status
4 %% Devices Port A: Carrier / Open
4 = Device 1 (EtherCAT) -
PortB No Carrier / Closed

. All rights reserved.



How to test — Setting slave to operational

mode

@ ACTION

File Edit View Rl
'5=. Lol = | z N

Build Debug  TwinC

m&le

/@) OBSERVATIONS

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

i BB NG &7

-4 Solution "XMCProject_1' (1 project)
4 @ XMCProject_1

@ SYSTEM

& MOTION

| PLc

2 SAFETY

B

':E]@ o <

E=0ldawE |00

iAW E SO T Frame Selection

XMCProject 1 - Microsoft Vistial

State Machine

Init
Pre-Op

Op

2 Solution Explorer

=

4 [3 XMCProject_1
@ sYSTEM
[= MOTION
@ ric
i SAFETY
[ c++

4 @o

4 ‘}:',

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

oP

v B X W XMCProject_1 x ESELEELE]

4 Solution "XMCProject_1' (1 project)

[= Device 1 (EtherCAT)|

T
¥ Image-Info
2 SyncUnits
Inputs
& Outputs
v & InfoData

General | Adapter | EtherCAT  Online | CoE - Online

No

e tate
1001 Box1(XMC_ESC) opP

Actual State:

oF | Counter

o Safe-Op Op Send Frames

Gfineon

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 infineon
master

@ ACTIONS

While pushing Button1 on »XMC4800 Relax EtherCAT Kit" the button
state is updated on the host. §

(7\

S EthercAT—

@ OBSERVATIONS

State of IN_GEN_Bitl changes

I —— according to the state of
BUTTON1. Same is true for

A IN GEN_Bit2 and BUTTON2.

« BEio
4 "% Devices
4 == Device 1 (EtherCAT)
*¥ Image
*¥ Image-Info
- 2 SyncUnits
Inputs
B Outputs
- B InfoData
4 <= Box 1 (XMC_ESC)
4 IN_GENERIC process
# IN_GEN_INT1
# IN_GEN_INT2
# IN_GEN_INT3

% IN_GEN_Bit1 I
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How to test - Setting slave outputs on master  (fafineon
(1/2)

@ ACTIONS

Right click on OUT_GEN_Bitl 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

inAAZNE | & S L
Solution Explorer ~ I X B XMCProject.1 X
= Variable | Flags | Online
A Solution "XMC! ' (1 project)
& XMCProject 1
al SYSTEM
= moTIoN
@ec B comment
13 SAFETY
B cs+ M Chang k.
11/0
% Devices
= Device 1 (EtherC
*® Image i
*? Image-Info ;
2 SyncUnits =
Inputs
& Outputs Online Write "0’
& InfoData Online Write "1
Box 1 (XMC_ES .
IN_GENERIC Online Write.
4 W OUT_GENER <
& OUT_GEN X Rele:
& QUT_GEN i
& QUT_GEN Lo
& QUT_GEN e

& OUT_GEN BitT]
& OUT_GEN_Bit2

/8@ OBSERVATION
LED1 ,XMC EtherCAT PHY Board" is turned on/off according to

OUT_GEN_Bitl setting.
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@ 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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