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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".

: s EI IR While reviewing this example you will
see in output dlrectlon the EtherCAT master controlling the 8 LEDs
on the ,,XMC EtherCAT PHY Board. In input direction you will
monitor inside the master device the status of the buttons available
on the Relax Kit.

You will observe inside source code how you can 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 your needs.
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Requirements

# XMC4800 Relax EtherCAT Kit

RJ45 Ethernet Cable

Windows Laptop installed

- DAVE v4 (Version4.1.4 or higher)
- TwWinCAT2 or TwinCAT3 Master PLC
- Slave Stack Code Tool

—*-: Micro USB Cable (Debugger connector)

Copyright © Infineon Technologies AG 2015. All rights reserved.
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Requirements - free downloads

TwinCAT?2 (30 day trial)

(used inside this document as reference)

Link: Download TwinCAT?2

or

TwWiIinCAT3 (no trial period; usability limited)
Link: Download TwinCAT3

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

EtherCAT Slave Stack Code Tool
(ETG membership obligatory)

Link: Slave Stack Code Tool

Copyright © Infineon Technologies AG 2015. All rights reserved.


http://www.beckhoff.de/default.asp?download/tcatdow.htm?id=159876032042844
http://www.beckhoff.de/german/download/tc3-downloads.htm?id=1905053019883865
http://www.infineon.com/dave
http://www.ethercat.org/memberarea/stack_code.aspx
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Hardware connection

Micro USB cable / Ethernet Cable

Debugger connected to connected to IN-port
X101 debug connector

Copyright © Infineon Technologies AG 2015. All rights reserved. v
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Creating a new DAVE4 project

1 Click on File >> New >> Dave 51 1 .DE - DAVE™ - C:\ Workspace DAVE 4 1 A\XMC48 ECAT GettingStarted D
- File | Edit Scurce Refactor MNavigate Search  Project Run DAVE  Window  He
Project ; _
Mew Alt+Shift+N » | {g] DAVE Project...
Open File... ™ Project.
Close Ctrl+W | Bample..
Close All Ctrl+5Shift+W M Other.. Chrl N

2 Provide a name (e.g. [ Hew Ve P

‘ DAVE Project

XMC48_ECAT_D4) to your prOJeCt 2 \este a new C/C++ project for Infineon tool chains
3 In the Project Type select "DAVE CE

Use default location

- n
P rOJ ect C:/_Workspace_DAVE_4_1_4/XMC48_ECAT_GettingStarted_DaveAp| | Browse...

Project Type: Tool Chain:
CI i C k O n n N ext ” 4 = Infineon Projects ARM-GCC Application
4 a (= ARM-GCC Application

E Easy Start Project

75| Simple Main Project

a
|| DAVE CE Project

o5 Empty Project
4 = ARM-GCC Library
El Empty Project

Show project types and tool chains enly if they are supported on the platform

@ <Back || nex>| ] Finish
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Creating a new DAVE4 project

5 Select the Microcontroller which is being B e DAVE P ol o i
Microcontroller Selection Page

u Sed i n th e X M C4 8 O O re I a X kit . Select the microcontroller for which the project has to be created

a Microcontrallers

» For this case it is XMC4800-F144x2048 :

a [J] XMC4800 Series

XMCAB00-F144:2048

[] XMC4800-F100:2048 ]
/] [] XMC4800-E196:1536
[T] XMCA800-F144:1536
[] XMC4800-F100:1536
JERWES ] [] XMC4800-E196:1024
74990102114 [ XMC4800-F144:1024
[] XMC4800-F100:1024

1 wh s C oo

»

[
=<
4
(]
=
=]
[=]
2
m
[¥a)
[=11
P
[=]
=
[=]

m

Microcontroller Features

<
§
X §ig Package= LQFP144 -
(infineon & ROM= 2 MB Flash E
XHCA788 / XHCAS: . RAM= 352 KB RAM |i|
et isverion-y InOut= 91 digital /O
] ADC= 32 ADC Channels, 12-bit, Delta Sigma Demodulator
H DAC= 2 DAC Channels, 12 bit -
- | D:.t:[ :
o j e Linker Option

Remove unused sections

Runtime Library

Library Mewlib-nano -

[] Add floating point support for printf

ave [] Add floating point support for scanf

o
w
<
o
©

Next > [ FEinish I ’ Cancel
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Setup
Creating a new DAVE4 project

> Here you should be able to see that a
DAVE4 project is created with the
following files and folders.

(infineon

' DAVE CE - DAVE™ - C\_Workspace DAVE 4_1_4\XMC48_ECAT (

File Edit Source Refactor Mavigate Search Project  Run

e S| A e e e

BE C/C++ Projects 52 [ Project Explorer

a (=5 XMC48_ECAT_D4 [ Active - Debug]
» [nil Includes
4 = Dave
» == Generated
» = Model
4 = Libraries
- = CMSIS
- = Mewlib
- = XMCLib
4 = Startup
- 8] startup_XMC4800.5
- €] system_XMC4800.c
- |g main.c

|&7] linker_script.ld

2015-11-20 Copyright © Infineon Technologies AG 2015. All rights reserved.
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App configuration

4 (= Startup
LS startup_XMC4800.5 1
Lc] system_XMC4800.c

1 Click on the on the "Add new App” icon. | e |
[¢] main.c Adding a new

] linker_script.ld

App
< m »
as APP Dependency Tree (3 = €

& Add New APP e e S

> With that, the Add New App window will
appear to provide a selection of Apps.

Show hidden cate = Search filter

4 [= Communication

2 Click on “"Communication” >> | e AN

. (&= Ethernet 2

“IndustriaI’, 1 . = General Purpose l
4 = Industrial
»  Select the app "ECAT_SSC”
| Show latest versions only

I.. ECAT 55C [4.04] I I
3  Add the selected App by clicking on the ] Hide bets versions
“Add” button. |
EtherCAT slave stack code APP serves as an interface

between the EtherCAT fieldbus (Ethernet) and the slave
application.

3| (@)

m | »

Double-Click on the APP to add it to the active project.

> Finally click on the "Close” button after
the App is added to the project. 3 :

@ APPInfo | Add | ][ Close

2015-11-20 Copyright © Infineon Technologies AG 2015. All rights reserved.



Setup
App configuration

> General Setting of the EtherCAT
apps can be done by clicking on
the ECAT_SSC_O app

»  However, we stay with the default
configurations.

2015-11-20

ECAT_SSC0 52

General Settings

(infineon

[C]Enable reset request

PHY Settings
Enable PHY management interface

PHY address of portd: 0

Port 0 TX shift: Ons =
Port1 TX shift: Ons =
Priority Settings

Preemption priority 63 Subpri

wm APP Dependency 22| g HW Signal Conne

ECAT_SSC
ECAT_SSC_0

TIMER
TII"IER 0

GLOBAL_CCU4
GLOBAL_CCU4_0

- ] _

EtherCAT. ™

ority 0

ctivity =) Console [] Properties |* Problems

INTERRUPT
II'JT ERRUPT_O

v

| ¥
[ CLOCK_XMC4 ‘ [ E_EEPROM_XMC4

CLOCK_XMC4_0 E_EEP|

. P
‘ [ CPU_CTRL_XMC4

ROM_XMC4_0 CPU_CTRL_XMC4_0

Copyright © Infineon Technologies AG 2015. All rights reserved.
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App configuration

> Now we need to manually assign the
XMC pins connection to the PHY

Port1 TX shift:

Configure APP Instance...

O‘ lﬂ—uln |

Rename Instance Label...

4 TO do SOI rlght mouse CIiCk on Priority Settings| <= Add New Instance
ECAT_SSC_O a p p . ¥ Remove...

Preemption pric
HW Signal Connections...
Manual Pin AIIocator...I 5

Manual Resource Assignment...

5 Then select Manual Pin Allocator

g[ﬁh

Copy APP Configuration

4 Paste APP Configuration

Import APP Configuration...
XMC4800 Right Export APP Configuration...
4 lﬂ-OUSQ @ APPHelp
ECAT
click % APP Rating...
LINK ol
_ Axclk @ as APP Deperldenc! [7] Properties
_ RX_DV X
= g ) | i_ PHY ECAT_SSC Export Diagram...
=5 R¥_ERR
T N Portn ECAT_SSC_ 0
TX_ENA _ T -
TXCOLK T -
e O O
‘ TIMER ‘ @ ‘ INTERRUPT

TIMER_O INTERRUPT_O

2015-11-20 Copyright © Infineon Technologies AG 2015. All rights reserved.
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App configuration

> The PHY configuration
consist of 36 10 pins
which is connected to
the MII ports of the
EtherCAT module.

So map the I0s
accordingly as shown.

2015-11-20

infineon

% Manual Pin Allocator

A B C D

1 APP Instance Name Resource Port-Pin Pin Number
2 |ECAT _SLAVE D led_err (P0.7) #128
3 |ECAT_SLAVE_D led_link_act_p0 (P6.3) #08
4 |ECAT_SLAVE_D led_link_act_p1 (P3.12) #9
5 |ECAT_SLAVE_D led_run (P0.8) #127
6 ECAT_SLAVE_O mdc (P3.3) #132
7 |ECAT_sLavE 0 mdio (PD.12) #138
8 |ECAT_SLAVE O pO_link (P115) #94
9 |ECAT SLAVE_O pO_rx_clk (P5.4) #80
10 | ECAT_SLAVE_O p0_rx_dv (P5.6) 878
11 |ECAT SLAVE O p0_rx_err (P2.6) 876
12 |ECAT SLAVE O p0_rxd0 {P5.0) #34
13 |ECAT _SLAVE O p0_rxdl {P5.1) #83
14 |ECAT SLAVE 0 p0_rxd2 (P5.2) #82
15 |ECAT SLAVE 0 p0_rxd3 (P5.7) E77
16 ECAT SLAVE O p0_tx_clk (P5.5) £79
17 ECAT SLAVE 0 p0_tx_ena (P6.1) £100
18 ECAT SLAVE O p0_txd0 (P6.2) #59
19 ECAT SLAVE O p0_txd1l (P6.4) £37
20 ECAT SLAVE O p0_txd2 (P6.5) #86
21 ECAT SLAVE O p0_txd3 (P6.6) #85
22 |ECAT SLAVE D pl_link (P3.4) £131
23 |ECAT SLAVE O pl_re_clk (PO.1) #1
24 | ECAT_SLAVE_O pl_rn_dv (P0.9) 84
25 | ECAT_SLAVE_O pl_m_emr (P15.2) #30
26 |ECAT_SLAVE_O p1_rxd0 (P0.11) #139
27 | ECAT_SLAVE_O p1_mdl (P06 ) #140
28 | ECAT_SLAVE_O p1_rxd2 (P0.5) #141
29 |ECAT_SLAVE_O pl_rxd3 (P0.A) #142
30 | ECAT_SLAVE_O pl_tx_clk {P0.10 ) #3
31 ECAT_SLAVE D pl_tx_ena (P3.0) 7
32 ECAT_SLAVE_D pl_txd0 (P3.1) #6
33 ECAT_SLAVE_D pl_txdl (P3.2) #5
34 |ECAT SLAVE_ O pl_txd2 {P0.2) #144
35 |ECAT SLAVE_ O pl_txd3 {P0.3) #143
36 |ECAT SLAVE O phy_clk25 (P6.0) #101
37 |ECAT_SLAVE O phy_reset {P0.0) 2

Copyright © Infineon Technologies AG 2015. All rights reserved.

Filter ECAT_SSCO +

APP Instance Narne
a ECAT SSCO

APP Pin Name

led_err
led_link_act_p0
led_link_act_pl
led_run
mdc
mdie
p0_link
p0_re_clk
pO_re_dv
pl_re_err
p0_red
p0_redl
p0_red2
p0_red3
p0_te_clk
pl_tx_ena
p0_ted0
p0_tedl
pl_txd2
p0_txd3
pl_link
pl_re clk
pl_r_dv
pl_me_err
pl_red
pl_redl
pl_rxd2
pl_red3
pl_te_clk
pl_te ena
pl_txd0
pl_tedl
pl ted2
pl_ted3
phy_clk25
phy_reset

Pin Mumber (Port)

#128 (P07 )
#98 (P63)
#(P312)
#127 (P08 )
#132 (P33)
#138 (P02)
#4 (P115)
#80 (P5.4)
#78 (P56)
#76 (P26)
234 (P5.0)
#83 (P51)
#32 (P52)
#77(P57)
#19 (P55)
#100 (P61 )
#99 (P6.2)
#97 (P64)
#96 (P65)
#95 (P66)
#31 (P34)
# (PO1)
24 (P09)
#30 (P15.2)
#139 (P01)
#140 (P06 )
#141 (P0.S)
#142 (P04 )
#3(P0.10)
#7(P3.0)
#65(P31)
#5(p3.2)
#144 (PD.2)
#143 (P03)
#101 (P6.0)
#(P0.0)

A4 (A4 A4 [A A4 A A4 A
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App configuration

(infineon

> Now we shall generate the codes base on the 7
configurations of the Apps. Generate code
7 Click on "Generate codes” icon. P AN R = T 0#5 35 v
> After the code generation process. ' DAVE CE - XMC48_ECAT_D4/Dave/Model/APPS/ECAT_S!
File Edit Source Refactor Mavigate Search Projes
» A SSC (Slave Stack Code) folder is created with |~ - A i w
the following files,
BE C/C++ Projects &2 | [ ProjectExplorer = O

— Infineon_XMC_ECAT_SSC_Config.xml B% v

(To be used by Slave stack code) 4 (S5 NMCIR ECAT N LA cting o Dickuy

XMC ESC.xlsx ggﬂides To be used by Beckhoff
- — " _ i & Libraries Slave Stack Code

(To be used for variable mapping) —

|%] Infineon_XMC_ECAT_S5C_Config.xml
Izﬂ HMC_ESCxlsx

L

¢ [=% Startup
Important note !!! . [& main.c
|&] linker_script.ld
The next step is to create the Slave Stack Code - solver.bak
and ESI (EtherCAT Slave Information) file in folder
SSC.

2015-11-20 Copyright © Infineon Technologies AG 2015. All rights reserved.
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The flow to define the EtherCAT slave node infineon
interface e

1 Take the Excel Worksheet
provided inside the example

n project to define your

EtherCAT slave node interface.

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

3 The generated EtherCAT
slave stack code does apply
3 4 for the 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 2015. All rights reserved.
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Defining the interface of EtherCAT slave node

& DAVE CE - XMC48_ECAT_D4/Dave/Model/APPS/EC,

et etcor v Seoen | 1 Double click on the excel file
U i to open it.

Bg C/C++ Projects 52 (- Project Explorer = [
prn—L L 2 Check the content of the file.
N The data defined in both I/0

(= Libraries

1 . directions is 4x16bit integers

X Infineon_XMC_ECAT_SSC_Config.xml

Open only with and 8x1bit booleans.

D v Y

3 For further details on how to
5 define your own interface you
e et et may want to follow the

s |°”GUUD T o s Be D instructions inside EtherCAT Slave

0 — Design Quick Guide.pdf inside SSC

4z t O O I s:c XMC4800_Relax - Slave Stack Code Tool
43 N0 Trine DOutput Data of the Module (0x 7000 - Oz TFFF) " )

File Project Tool | He
44 U ol =i(m]=1u] LED
45 00 BOOL LED1 ]
46 0x02 BOOL LEDZ o 800
47 0:03 BOOL LED3 o avel : - .
48 0404 BOOL LED4 ’l':l ----- ﬁe:;nc 2. EL9800 Evaluation Board Application Note
49 0405 BOOL LEDS L} Etie:;;rfla' Stste Machine 3 ‘x"r-ur"a-!l:-- . 2, SlaveStackCode (ET9300) Application Note
50 0x06 BOOL LEDS i Synichronisati . L saclicatioo biots
g; gﬁ; Sggt tgg; E EI Applli)cation . a i:ijﬁii‘ /- EtherCAT Slave Design Quick Guide

H i PrareealNata -

53 0x03 pad_&

Copyright © Infineon Technologies AG 2015. All rights reserved.
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Generating Slave Stack Code and ESI file (feon

1

.ve Stack Code Tool | New Project

=]
1 Start the gool and this window
au

will pop up omatically. et i

This corfiguration provides a CiA402 sample application for the new ELS800 BtherCAT
Evaluation Kit.

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

If not create a new project, by
clicking on File >> New

Import
Slave Stack Code Tool

File | Project Tool Help

%

1 Mew Ctrl+N Slave Settings
[~ Open  Ctrl+0

Save  Ctrl+5

&5 Import Configuration file(s) ﬁ
Bit ) [ XMC48_ECAT D4 » SSC 44 ||| Search ssC
(A « o
2 ?\_/9 | D4 » v | 44 || Search S5C o
Organize « Mew folder

* [ &

=i RecentPlaces =

2 Se I eCt th e S I ave Sta Ck COd e | Infineon_XMC_ECAT_SSC_Config 24/2/2016 4:41PM XML File |

4 Libraries

configuration file for XMC4800

il Document XMC1 =

which you find inside the SSC

Documents

folder. 2 wa

il My Admin

b=/ Pictures
B videos

File name: Infineon_XMC_ECAT_SSC_Config ~  |xml

D e
J

Copyright © Infineon Technologies AG 2015. All rights reserved.
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Generating Slave Stack Code and ESI file (fheon

3

save Stack Code Tool | New Project

= 3 Select the Infineon device

E _ _ 1 inside the drop down list and
genl;lor:.I]I'Ifli}nEUDnTechnologies ((c34E). p : Confi rm With OK button "

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

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

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

Copyright © Infineon Technologies AG 2015. All rights reserved.
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Generating Slave Stack Code and ESI file

> Next we are about to do the variable ST - Xicag ECRTD W{*"A"Pf/m
. ile Edit Source Refactor lavigate Search |
mapping. -
pp g Y e I)E 016 | 164 © 7
) Open the ﬂle “XMC_ESC'X!SXH In B C/C++ Projects 52 | [( Project Explorer = [
the SSC folder using the Microsoft T
Xceil. 4 (25 XMC48 ECAT_DA4 [ Active - Debug ]
E l
nt Includes
k_A Dave
Important 11! = s
To modify the file “XMC_ECAT.xIsx”, 3 KM A, Conias
use only MS Excel and do not use the [E1XMC E5Cm] Open only oy

DAVEA4 eclipse viewer !!!

1] Index ~ ObjectCode -~ Sl ~ DataType ~ Mame - Default = Min ~ Max -~ MIONC ~ BIS -~ Boce
33 H06nns Input Data of the Module [0:6000 - DuEFFF]
. . . 36 06000 RECCRD Button
> This excel file already contains both = GOl BOOL Bwer o
= 0402 BOOL Eiutton 2 i 1o
the Inputs (2 push buttons) and = R

outputs (8 LEDs) variables of the £
XMC4800 ReIaX KItS. 23 gg;gggx ﬁ:lip:lz;aataoftheModule[DH?DDD—DHT"FFF] —

45 Ox01 EOOL LEDCA T 103
. .. . . . 4 0402 BOOL LEDZ ] e
> For this training no modification is ¢ Doz BOOL TP o E
required, therefore “save” and o e R T .
“close” the excel worksheet. 2 oo bon e ® 5

53 0=03 pad
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Generating Slave Stack Code and ESI file

4 Import the EXCEL-sheet which
defines the interface of your

EtherCAT node.

4 -

File

5 Select the EXCEL-file provided
Inside the SSC folder.

5 , Select an ObjectDictionary file
(IR | b <« XMC48 ECAT D4 » SSC

Organize v New folder
@ DAVE4 workspac Name
31 Document XMC1
o ] XMC_ESC
@ Document XMC4
3/l Documents
o' Music
3l My Admin
= Pictures
B8 videos

/% Computer
§= SystemDisk (C:)
¥ toochang (\\SINf .

File name: XMC_ESC

£y EtherCAT Slave®

Slave Proje

- Slave Stack Code T

Project | Tool
ct Navigs Show Cenflict Window

Help

=) BtherCAT Slave Options Value
Generic EEPROM Programmer o Technologic
Hardware oot
AT S \_Appllcatlon _ 2 Create new |
-+ Synchronisation REVISION_NUME Import w
Application
H CCOIAL MLIMADCD N nnnnnnnn

Date modified Type

24/2/2016 4:41 PM MS Officq

m »

v | Excelfiles ~|

Import Application | C:\_Woddpace_DAVE_4_1_4\XMC48_ECAT_GettingStaded_DaveApps\XMC48_ECAT_DA...

Ao RHC_ESC
Logger

Create Excel file parser ... -
Parse C:\_Workspace_DAVE_4_1_4\XMC48_ECAT_GettingStarted_DaveApps\XMC48_ECAT_D4\SSC

\XMC_ESCxisx" ...

Excel parser | open 'C:\_Workspace_DAVE_4_1_4\XMC48_ECAT_GettingStarted_DaveApps\XMC48_ECAT_D4
\SSC\XMC_ESC xisx’

Excel Parser | Parse the worksheet 'Profile”.

1 Profile Ranges found.

5001.0.0 'Modular Device Profile’ | Columns 2 - 16

Excel Parser | Parse the column "Modular Device Profile’ (column 2to 16).
>>>> Modular Device Profile

<<<< Modular Device Profile

Create RxPdo mapping objects.

1 RxPdo mapping object(s) are created.

Create TxPdo mapping objects.

1 TxPdo mapping object(s) are created.

(Check objects ...
Check objects finished e

m

[[Loeen ] [ conce

= J

Copyright © Infineon Technologies AG 2015. All

rights reserved.
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Generating Slave Stack Code and ESI file

" Click on Project >> Create
new Slave Files
to start file generation.

7/ In this step the destination
folder for the EtherCAT Slave
Stack Code and the ESI file can
be adapted. For this example it
is recommended to take the

6

FKMCA800_Relax® - Slave Stack Code Tool

File | Project | Tool Help
O Project Update r
Ctrl+F 311

Find Setting

|; iCreate new Slave Files  F5 | i Ll
. :m:==:je

. BtherCAT State Machine

- Synichronisation
=1+ Application aoeappl h

E‘..

default settings. 5
C «iew Slave Files @
Project File C:\_Workspace_DAVE_4_1_4\XMC48_ECAT_GettingStarted_DaveApps\XMC48_ECAT_D4\SSC\XMC_ESC esp
Source Folder C:\_Workspace_DAVE_4_1_4\XMC48_ECAT_GettingStarted_DaveApps\XMC48_ECAT_D4\SSC\Src ( Change ]
ESI File C:\_Workspace_DAVE_4_1_4\XMC48_ECAT_GettingStarted_DaveApps\XMC48_ECAT_D4\SSC\XMC_ESC xml L Cha\ge )
Progress

.
Create Files Finished ==

New files created successfully .

s =t

Copyright © Infineon Technologies AG 2015. All rights reserved.



Generating Slave Stack Code and ESI file

o .
(Infineon
% DAVE CE - XMC48 ECAT_D4/Dave/Model/APPS/ECAT_

File Edit MNavigate Search Project Run DAVE After the generation process the
L= SR respective files are inside the project
space:

8
-

&l
52
N G

4 =5 XMCA8 ECAT D4 [ Active - Debug |
> [ Includes

@ Dove 8 Check the availability of the

» [= Libraries

8 ' generated slave stack code

appllnterface.h

coeappl.c

9 Check the availability of the ESI-

ecat_def.h
ecatappl.c f' I

ecatappl.h I e
ecatcoe.c
ecatcoe.h

ecatshv.c
ecatshv.h

. B matbosc Important note !!I!
- ot The ESI file (XMC_ESC.XML) shall be

> ] sdoserv.c

B e e copied into the TwinCAT folder later.

. [B) XMC_ESC.h
. [Bl XMC_ESCObjects.h

PEEPREREREERE

%] Infineon_XMC_ECAT_S5C_Config.ml
jm XMC_ESC.esp
9 =] XMC_ESCuxlsx
[ [%] XMC_ESCaxml
» [ Startup
> [ main.c

=] linker_script.ld
=| solver.bak

Copyright © Infineon Technologies AG 2015. All rights reserved.
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Application coding for
XMC_ ESC.c

Implement the input and output
mapping

1 Open the file “XMC_ESC.c”
found in the SSC folder

»  Replace the codes with the
highlighted ones found in both
functions:

2 “APPL_InputMapping”
and

3 “APPL_OutputMapping”

3

(infineon

4 = SSC
4 [= 5Src
. |n] sdoserv.h
" [€] XMC_ESC.c
" [h| XMC_ESC.h

» AMC_E5CObjects.h

T T T LT

/**

\param pData pointer to input process data

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

W

void APPL_InputMapping(UINT16* pData)

{
memcpy(pData,&(((UINT16 *)&Button0x6000)[1]),SIZEOF(Button0x6000)-2);

T e

/**

\param pData pointer to output process data

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

Wi

void APPL_OutputMapping(UINT16* pData)

{
memcpy(&(((UINT16 *)&LEDOx7000)[1]),p Data,SIZEOF(L EDOX7000)-2);

}
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Application coding for (infineon
XMC_ESC.c

HHTHTTTTTT T T L
/**

> Replace the codes with the

\brief This function will called from the synchronisation ISR

h Ig h | Ig hted ones fO u nd Ta fu nCtion or from the mainloop if no synchronisation is supported
n = = ” S
4 “APPL_Application void APPL_Application (void)
{
/I Set LEDs

if(LEDOx7000.LED1)
PORT1->OMR = 0x40000000;
else
PORT1->OMR = 0x00004000;

if(LEDOx7000.LED2)
PORTO->OMR = 0x40000000;
else
PORTO->OMR = 0x00004000;

if(LEDOx7000.LED3)
PORT3->0OMR = 0x40000000;
else
PORT3->0OMR = 0x00004000;

if(LEDOx7000.LEDA4)
PORTO0->OMR = 0x80000000;
else
PORTO->OMR = 0x00008000;

if(LEDOX7000.LEDS5)
PORT1->OMR = 0x00040000;

else
PORT1->OMR = 0x00000004;

Continue next page...
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Application coding for (infineon
XMC_ESC.c

if(LEDOX7000.LED6)
PORT3->OMR = 0x20000000;

4 else

PORT3->OMR = 0x00002000;

_ _ if(LEDOX7000.LED7)

Continue from previous ....... PORTS >OMR = 0+00030000;
else

PORT5->OMR = 0x00000008;

if(LEDOx7000.LEDS)
PORT3->OMR = 0x08000000;
else
PORT3->OMR = 0x00000800;

/I Read Button status

if(PORT15->IN & PORT15 OUT P13 Msk)
Button0x6000.Button1 = TRUE;

else
ButtonOx6000.Button1 = FALSE;

if(PORT15->IN & PORT15 OUT_P12 Msk)
Button0x6000.Button2 = TRUE;

else
Button0x6000.Button2 = FALSE;



Application coding for infineon
main.c

i

5 Copy and replace the
main.c file.

& DAVE CE - DAVE™ - G\ Workspace_DAVE 4.
File Edit Source Refactor Mavigate Sea

ST S AR S

Hg C/C++ Projects 3 | [ Project Explorer

Right mouse click to al& XMCAB_ECAT_D4 [ Active - Debug ]
copy this file 3 Binaries
attachment. - [l Includes
o = Dave
¢ = Debug
5 » = Libraries

& 5
| Copy n Replace & Startup

. - [ main.c
. main .cC S link i
main.c |=7) linker_script.

|=| solver.bak
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infineon

Compile DAVE project

' i 1 ebuijld Projec

1’ Click on the rebuild Rebuld Project

button to compile the
software.

» Ensure that there is no
compilation errors.

wa APP Dependency 4 HW Signal Connectivity | E) Consele 32 (O] Properties |7/ Problems
CDT Build Console [XMC48_ECAT_Dd]

'Building target: XMC48 ECAT D4.elf’

‘Invoking: ARM-GCC C Linker’

"C:\DAVEVA\DAVE-4.1.4\eclipse\ARM-GCC-49/bin/arm-none-eabi-gec™ -T"../linker_script.ld"” -nostartfiles -Xlinker --gc-se
‘Finished building target: XMC43_ECAT_D4.elf’

‘Invoking: ARM-GCC Create Flash Image’
"C:\DAVEVA\DAVE-4.1.4\eclipse\ARM-GCC-49/bin/arm-none-eabi-cbjcopy” -0 ihex "XMC45_ECAT D4.elf” “XMC45_ECAT_D4.hex™
'Finished building: XMC48 ECAT_D4.hex'

'Invoking: ARM-GCC Print Size’

"C:\DAVEV4\DAVE-4.1.4\eclipse\ARM-GCC-49/bin/arm-none-eabi-size™ --format=berkeley "XMC48_ECAT_D4.elf"
text data bss dec hex filename
35662 3892 7344 45898 b412 XMC48_ECAT_D4.elf

'Finished building: XMC48 ECAT D4.siz’

'Invoking: ARM-GCC Create Listing'
"C:\DAVEVA\DAVE-4.1.4\eclipse\ARM-GCC-49/bin/arm-none-eabi-cbjdump” -h -5 "XMC48_ECAT_D4.elf"” » "XMC4B3_ECAT_D4.1st™
'Finished building: XMC48_ECAT_D4.lst’

16:16:28 Build Finished (tock 9s.488ms)

2015-11-20 Copyright © Infineon Technologies AG 2015. All rights reserved.



(infineon
Debug and Run the software

act
Now

i‘rr—/\ ACTIONS
1. Download software to XMC4800 and start debugger

File Edit Source Refactor Navigate Search Window Help

Ii S 1 I I TR e N = [ R 3 ) (= (= Quick Ac

cess . [S | 05 DAVEIDE i DAVECE

File Edit Source Refactor Mavigate Search Window Help

I S 13 MO i K _| ey < e ] Quick Access

| | B 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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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
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How to test
Start the TwinCAT2 master to run

(infineon

Next is to make TwinCAT (Master) know your new EtherCAT Slave Device.

Copy the ESI file (XMC_ESC.xml) generated by the Slave Stack Tool into the
TwinCAT 2 IO directory

C:\TwinCAT\Io\EtherCAT

TwinCAT 2 folder

. TwinCAT
) AdsApi
. Boot
| Driver
. EventLogger
. Infosystem
, Addins
, CANopen
. DeviceMet
. Esb
. Beckhoff AXSwo
. RES
. Interbus
J I0Link
. Modules
. Profibus
. ProfiMNet

2015-10-12

-

m

MName

|| Beckhoff EPTxoo

| Beckhoff EPS:xo:

|| Beckhoff EPSwoo

| Beckhoff EQlwa

|| Beckhoff EQ2w0c

| Beckhoff EQ3w0a

|| Beckhoff ERlwax

| Beckhoff ERZwo:

| Beckhoff ER3:c0:

| Beckhoff ERd:co:

| Beckhoff ERBwo

| Beckhoff EtherCAT EvaBoard

| Beckhoff EtherCAT Terminals

|| Beckhoff FB1XXX

| Beckhoff FCxoo
Beckhoff ILxoo-B o8

| XMC_ESC

Copyright © Infineon Technologies AG 2015. All rights reserved.

DAVE4 Project folder

-~

Marne Type
| 5Sre File folder
| Infineen_¥XMC_ECAT_55C_Config XML File
|| XMC_ESC ESP File
(=h XMC=ESC M5 Office Excel OpenXML
| KMC_ESC XML File




How to test (iﬁf'i’neon
Start the TwinCAT2 master to run

 TuinCAT Syt @ ACTIONS

W TwinCAT Event Configurator
& TwinCAT PLC Contral

ﬁ TwinCAT Remote Manager
B TwinCAT Scope View

4 TwinCAT Systern Control

2 Start the TwinCAT System
B9 oA o Mnge Manager from windows start
. Universal Debug Engine 4.6 men u :

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

4. Create an EtherCAT
master device by double click

File Edit Actions Wiew Optiocns Help
ra-l | Y

&) SYSTEM - Configuration x
! PLC - CDﬂﬁgUrEtiDﬂ Type: =110 Beckhaff Lightbus = Ok I

E Ao 1140 Lightbus FC200x, PCI
E =410 1140 Lightbus C1220, 154 ﬂl

: IIJO 11400 Lightbus Master ELET20, EtherCaT

E----IIJO 1140 Lightbus 1200 [2 T elegrams]

A1 1140 Lightbus Master 0415004200, PC104

10 1140 Lightbus Slave C1500-B200, PC104

[-#88% Profibus DP

[+-#% Profinet

[+-€il CAMNopen

£

£

I Import Device...

Target Type
% PC anly
O only
" B¥ anly
Al

“x, Scan Devices..,

H-== DieviceMet / Ethemet [P
#-fff SERCOS interface

FR Paste Ctrl+V :
lave

S8 Paste with Links Alt+Ctrl+V 3] EtherCAT Automation Protocol via ELBEDT, EtherCAT
¥ Ethemet hd

Mame: |Device 2
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How to test

Start the TwinCAT2 master to run

& acrions

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

— 1% Network Adapter

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

& 05 (NDIS) ™ PCI " DPRAM

|Loca| Area Connection (Intel(R) 82579LM Gigabit Network Conng

I\DEVICE\{DSD&E’N-D?DLQJ\D—ECW%
I Search... |

|d39d 67d3 1166 Compatible Devices... |

|0.0.0.0{0.0.0.0)

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

— " Adapter Reference

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

-5

+- Bl SYSTEM - Cenfiguration
! PLC - Cenfiguration
- /0 - Configuration

Device 1 (Etheris

pend Box...
¥ Delete Device

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

‘B Export Device...

Import Box..,

(infineon.

> 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.

6 Right Click EtherCAT
master and select ,Scan
Boxes..."

Copyright © Infineon Technologies AG 2015. All rights reserved.



How to test (iﬁf'i’neon
Start the TwinCAT2 master to run

! Untitled - TwinCAT System Manage?‘

7 File Edit Actions View Options H @ O BS E RVATIO N S
D& w M| |
ﬂ SYSTEM - Cenfiguration

" B PLC - Confrouraton 7 The slave appears as a node

58 Cam - Configuration on the bus of the EtherCAT

= /0 - Configuration
Elﬁ LI-'O DE"-"iCES master-
=== Devicel (FtherCAT)

-.=f= Device 1-Image 8 The RUN'LED |S ﬂaShlng

+ Device 1-Image-Info . . .

Ei'"mpf“t indicating PREOP-state
[ utputs
.;_‘ Infrllata

Box 1 (XMC_ESC)

@8 Mappings
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How to test (ﬁf’i’neon
Start the TwinCAT2 master to run

‘ntitled - TwinCAT m M

Edit Actions View Options Help

_;ﬂiimq!mﬁgm!on EEIEIEZ 2 X e EGrET R @OBSERVATIONS

A PLC - Configuration | oner.| ddoger | BpGAT Oive |oF-Onine|

58 Cam - Configuration " prra— ﬁ CRC .

E‘" LO °"f'éurat‘°" 1 1001 Bax 1 (XMC_ESC) l PREOP | 0 1 Et h e rCAT Ma Ste F View.
St Inside the EtherCAT master

- §f Inputs

T4 s online state you see the

% InfoData
-8 Box 1 (XMC_ESC)

anme queued frames counting up,
S — the connected slave and its
(i [Pre0p] [Safe0p) [0o_] ?2.?1:7252 0 + 9660 PREOP St a te.

[ Clear CRC ][ Clear Frames ]

=

Lost Frames o + 0
TR Emors 0 /0
MNumber Box Mame Address  Type In Size outs]
sl Box1 (XMC_ESC) 1001 AMC_ESC 0.2 0
2-zwdcn 52 Heavda ot o EAD@LE €

- SYSTEM - Cenfiguration

B PLC - Configuration [ Generai [ BtherCAT | DC__ | Process Data | Startup | CoE -Online | Online |

o o, e 2’ EtherCAT slave view:

Bﬁ 1/0 Devices Current State: PREOF

. H Pre-0y Safe-0)

i B-%¥ Devicel (therCAT) e ) [Sedetn ] Requested State: |  PREOP The P REO P_State Of th e
- Device 1-Image [op | [ Clear Emor ]

.= Device 1-Image-Info

i slave is indicated within the

7§l Output
$. Outputs Port A: Camier / Open

TwinCAT system manager .

- Box 1 (XMC_ESC)

T Mo Camier / Closed
Mo Camier / Closed

File Access over EtherCAT
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How to test

Start the TwinCAT2 master to run

@ ACTION

File Edit Actions View Options Help

3|2 env il B BN

s

/@) OBSERVATIONS

! Untitled - TwinCAT System Manager -

File Edit Actions View Options

D w | | & B

Help

(@ % (E)Q o) (6] o (27 &

[=- B SYSTEM - Configuration
B PLC - Configuration
.. B8 Cam - Configuration
=B 1/0 - Configuration
Eﬂ 1/0 Devices
| B-5% Devicel (EtherCAT)
+ Device 1-Image
-I- Device 1-Image-Info
- §f Inputs
‘l OQutputs

G- Box1 (XMC_ESC)

IR

[ General [ BiherCAT | DC [ Process Daia | Startup | CoE - Online | Orine |

)

Curment State: op

Requested State: (o]

[#h B | = ea v oF & (D%
State Machine
(Init | [Bootstrap
[Pre-0p | [Safep ]
[op | [Clear Emor ]
DLL Status
Port A: Carier / Open
Port B: No Carier / Closed

(68 B | = e v 2 & &% (3% [EQAEE (& 5 2

4 ﬂ SYSTEM - Configuration
.. PLC - Configuration
.58 Cam - Configuratio

albo c nfiguratio

ices
(N 5= Devicel (EtherCAT)

-I- Device 1-Imag e-Info
@7 Inputs
- @l Outputs
% InfoData
H [+-88 Box 1 (XMC_ESC)
(] Mappings

| General | Adapter | EtherCAT | Online | CoE - Online |
Mo Addr  Name State CRC
<ol 1001  Box 1 (XMC_ESC) oF ]
Actual State: OF Counter Cyclic Lueued
[ int | [PreOp | [Safe-Op| [ Gp | | Send Frames 73316 33207
[ Clear CRC ] [ Clear Frames ] Frames / ssc 500 =7
Lost Frames 0 + 0
TP Ermors ] /0

(infineon

Set master device to free run mode

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

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

S XMC EtherCAT PHY Board":
RUN-LED is static turned on
indicating OP-state.
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How to test (infineon
Monitoring slave inputs on master

act
Ilaw/

S ACTIONS

While pushing Buttonl or 2 on ,XMC4800 Relax EtherCAT Kit"
button state is updated on host.

@ OBSERVATIONS

8 Untitied - TwinCAT System Manager T ———
File Edit Actions View Options Help
== =1 | [¢6 B | = e v & (&% ([@% EABEL €5 2

- B SYSTEM - Configuration
-5 PLC - Configuration

BE Cam - Configuration
=8 170 - Configuration
é Ef /O Devices
(5.5 Devicel (EtherCAT)
-I- Device 1-Image
\=$a Device1-Image-Info
QT Inputs
(- §L Outputs
. InfoData

Release

State of Buttonl1/Button?2
S changes according state of
Cyi BUTTONI1.

i.%)| LEDL

%) LED4
L..4) LEDS
.4 LEDS
@) LED7
.. %] LED8
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How to test (infineon
Setting slave outputs on master

act
Now

= ACTIONS

Right click on LED1 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 -

File Edit Actions View Options Help

EET I Y (08 |[Sen v b &% <([E % ERAREL O €D 7
-] SYSTEM - Configuration
.3 PLC - Configuration
; Cam - Configuration Value: 1
-8 /0 - Configuration
Bﬂ I/O Devices

-5 Devicel (EtherCAT)
..=fm Device 1-Image )
+ Device 1-Image-Info Set Value Dialog &J
QT Inputs ) |
- §l Outputs Dec: w &]

@ InfoData

New Value: Force... Release ‘ Write....

Comment:
8

-8 Box1 (XMC_ESC) Hex: 0 lteoncel |
[ §1 Button process data mapping
Flaat: 1
i T Buttonl
‘.4l Button2

[—‘l LED process data mapping
(ST Book [0 ] Hex Edit...

Binary: m

Bit Size: @1 ©3 ©16 ©32 O/ O7

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

Copyright © Infineon Technologies AG 2015. All rights reserved.



Part of your life. Part of tomorrow. (in’ﬁneon



