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Lauterbach debugger pTrace® for Cortex®-M

Infineon

i

y  Overview

MTrace® is a new all-in-one debug and trace solution from Lauterbach to support
Cortex ®-M family

MTrace ® supports Infineon XMC4000 and XMC1000 microcontroller families

»  Debug features

C/C++ debugging

Simple and complex breakpoints

Read and write memory during program runs

Flash programming

OS-aware debugging

AMP multicore debugging of two or more Cortex ®-M cores

» Trace features

4-bit ETMv3 in continuous mode

ITM over TPIU and Serial Wire Output

Multicore tracing

Streaming trace information to the host computer for long-term tracing, streaming
rate up to 100 Mbyte/s by using USB3 interface

Analysis of task and function runtimes

Code coverage analysis

Trace evaluation even during recording

Energy measurement using TRACE32 Analog Probe
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Usage of Lauterbach debugger uTrace®

Create a new or edit an

existed startup Open startup.cmm to
command script file | “——s bring up and connect with
startup.cmm target device

!

Load object file

save startup.cmm (elf hex,axf...) into device
Add more Start to debug
commands in l

startup.cmm file (_\
if
T hecessary Finish debugging
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About this tutorial

»  Purposes

— Quick start of Lauterbach pTrace® with XMC4000 and XMC1000 family
microcontrollers

— Quick start of creating command script batch file (.cmm) based on graphic
configuration for XMC4000 and XMC1000

— Provides step-by-step how to use Lauterbach pTrace® debugger with example

»  Prerequisites to follow the tutorial -

i
- Debugger hardware: pTrace® —r
_“ )]
| !;.;-j;l’
— Install the up-to-date pTrace® software:
Download Lauterbach yTrace
05 Description File Date Sire
Windows Update for Cortex-A Cortex-M Cortex-R ¥ icdcortex win.zip 2-DEC-2015 94 4 MB

— Install DAVE™ version 4.x.x: www.infineon.com/DAVE

— XMC4000 application kit or XMC1000 boot kit:

Copyright © Infineon Technologies AG 2016. All rights reserved.
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Step 1: Create a XMC4000 example project in
DAVE™

———
i DAVEIDE - EasyStart_XMC4500/EasyMain.c - DAVE™ - CA\DAVE_Worksa

(infineon

. (=5 BCCU_RGEB_LED_LAMP_XMC

. [Z5 Blinky_SDRAM_DAVE4

o (5 CRC_SW test

» (25 EasyStart_XMC1100

. 5 EasyStart_}MC1300 -

|2 (=5 EasyStart XMCA500 [ AN

' ﬁ? Binaries %
» [t Includes
> = Debug
> [ Libraries

i

3@
31
32
33
34
35
36
37
38
9

> [ Startup R

> [ EasyMain.c

> B GPIO.h
JinkLog.bet
|_| linker_script.ld

(0 P Caea WA A, ADAR
4 | i | 3

File Edit Source Refactor Mavigate Project Search Run DAVE Window Help
S AR A (S O i s v s R e
Quick Access =3 | & DAVECE 4% Debug
Bgc/c. =2 Proj = B | [g EasyMain.c I
3 | =5 v 2@®| * @file Main. ]
, 5 ADC_MEASUREMENT_ADV_ ~ g;
» (5 ASCLoader 25 #include <XMC458@.h> //5FR declarations of the selected dewvice

#include "GPIO.h"

#define TICKS_PER_SECOND 18886

unsigned long timingdelay, adc_result;

void ADCO Init{woid);
void Delayl1@@US (unsigned long time};
void SysTick Handler{void);

int main{woid)

e o e SO o e s

= O

+B-m-=0

1
\table | Smartsert

DAVE™ example project: EasyStart XMC4500
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Step 2: Create a new startup.cmm file

Step 2.1: Use a text editor, e.g. Notepad++, to create a text file
with following commands and save the file into DAVE™ project
folder as “startup.cmm”

DO ~~/demo/arm/flash/xmc4500 CPU=XMC4500-X1024 PREPAREONLY //flash
declaration

DIALOG.YESNO "Program flash memory?" //open ELF object file
LOCAL &progload
ENTRY &progload
IF &progload
(
FLASH.ReProgram ALL //enable flash programming
Data.LOAD.auto *
FLASH.ReProgram OFF

)

SYStem.Up

List //open the source window

Go main //run program to main function
Note:

1. CPU: device name used, can be changed based on application
2. xmc4500.cmm: script for flash declaration of XMC4000 family in uTrace ® install folder
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Step 3: Open startup.cmm file in pTrace®

{ JA B:B:CD.DO*
ﬂ/ @_@- |« DAVE-414 » EasyStart XMC4500 » « [ 43 || Seorch Easystar xmcaso0 o
Lauterbach : COrganize Mew folder
t32marm -
> |y EasyStart_XMC1300 i Mame
| 4 | EasyStart XMC4500 | 3 3 ot
. . .. .settings
!‘ TRACE32 PowerView for ARM $ Settings | Debug
> . Debug
FFF Edit View Var Break Run s @ Libraries |_| ;h:'”es
E artu
E £ Run Batchfile... i Startup p
el
%’? Edit Batchfile... > | EasyStart_XMC4800 .
Bf Open > | PRNG_test
= > | Test_FCE
> | UART_EXAMPLE_XMCAS
> | XMC1100_ASC
> L XMC4x00_64bit_div P —T— n
File name: startup.cmm [Current(*cmm] vl
) o) [ |

Step 3.1: open Lauterbach pTrace® from desktop
Step 3.2: open “File->Run Batchfile...”

Step 3.3: go to DAVE™ project folder

Step 3.4: select startup.cmm file

Step 3.5: click "Open”
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Step 4: Load the program into flash (1)

TRACE32 PowerView for ARM || (e A B:Data.lOAD.auto * X
@'@ [ | <« EasyStart XMC4500 » Debug » - Search Debug 0
Program flash memory? 0 . 4=
v rganize v Mew folder = - O @
| EasyStart_XMC1100 * MName . fl
T — | EasyStart_XMC1300 Librari
. Ligraries
| EasyStart_XMC4500 : ot
. . Startup
| —— ,sett
4.1 (o] - e
™ EI || EasyMain.o 4 3
- S’Ic :”ES =] EasyMain.o.lst :
J artu
oyt zxmuann LL_ EasyStar XMC4500.e o
- P;:Gi - || EasyStart_XMC4500.hex
J (=
- ot F-CE =] EasyStart_XMC4500.Ist
o = £ EasyStart_XMC4500.map
|, UART_EXAMPLE_XMC45 il ,
|| makefile
|| XMC1100_ASC N F—TT— b
File name: EasyStart_¥MC4500.elf - [CUHE"-’E 10 ‘I
5 =)

Step 4.1: click “Yes”
Step 4.2: go to DAVE™ project folder, and select elf object file
Step 4.3: click "Open”
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Step 4: Load the program into flash (2)

. —
‘ TRACE32 Power\View for ARM
e ———

File Edit View War

Break FRun CPU Misc Trace Perf Cov XMCdwox Window Help

IlHli|+4f¢|Pll|fz’ﬂ:f|‘?k?| S m s @12
£ BaList =N EoE
[ M Step ][ B Over ][.&Diverge][ + Return ][ ¢ up ][ kP Go ][ Il Break ][ ¥ Mode ] Find:
addr/1ine |[code label mnemonic comment
vold SysTick_Handler (void);
it main{void)
41 ]
MES-&D main: push irs ,rid;y
: AFOU aod T/ 450, 0%
/% Setup the system timer to tick every 100us =7
413 SysTick_Config({SystemCoreClock / TICKS_PER_SECOND);
ST:08000798 [4B16 13r' r3,0x80007F4
ST:08000794a [651E Tdr r3,[r3]
ST:0800079C [4a16 Tdr r2,0x80007F8
ST:0800079E [FEAZZ303 umul r2lo,r3hi,r2,r3
ST:080007A2 |0BSE lsrs r3,r3,#0x0D
ST:080007A4 [4618 mon ri,r3
ST:080007A6 [FYFFFFET b1 0x80006B8
* Configure P3.9 (LED) */
/f P3.9 15 used as GPIO for LED indication. Macros can b
47 P3_9_set_mode(OUTPUT_PP_GP);
ST:080007AA (2080 mowvs rQ,#0x80
ST:080007AC [F/FFFFAGL b1 0x80006FC
48 P3_9_set_driver_strength(STRONG);
ST: 08000780 |2002 mowvs rQ,#0x2
ST:USUUU?BZJF_FFFFEE b1 0=80007 30 -
4 | 1 | 3
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After loading the
program the
source window is
displayed and the
code is pointed to
main function




Step 5: Start debugging

Infineon

ar

Go to last
instruction

Return the

Start Stop
caller function executlon executlon

“ /@-@

| Mstép || M Over || AsDiverge || ¢ Return ||

¢ up

l addr/1ine |code Table1

mnemonic

][\{' Bréak || ¥Mode | Find:

comment i

vold SysTick_
int main({void)
41 |1

; B5E0 main
ST:080007 96 |AF( e

andler (vo1d);

push

| Change Fram

[ CPU Registers
- FPU Registers
L Peripherals

i ﬁ? System Settings...

CPUJ Misc Trax Perf Cov

»

A

. I In Target Reset

1

Reset CPU Registers

W
4

{r? rl4}
,5p,#0x0

= GPDMA

Target
reset

- FCE
7 OCM

XMC4000

Cortex-M4 Core Registers periphera|

CPUS

5C
cp

i JAFP
A Jicp
e GPIO
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Step 1: Create a XMC1000 example project in

DAVE™

o DAVE IDE - EasyStart XMC1300/EasyMain.c - DAVE™ - c:mw_wamwe\wommvEAEQlElﬂul

o (25 Test FCE
o 25 XMC1300_Math_benchmark
o 25 XMClx_ASCLoader

€| 1 | 3

Mo conzoles to

Smart Insert

File Edit Source Refactor MNavigate Search Project Run DAVE Window Help
Gl A8l el il Sl B R SR SR S
Quick Access | [ | [ DAVEIDE | i DAVECE %5 Debug
g c/c. = = 8 | [¢ EasyMainc 52 = g
| 2 - 2® * f{file EasyMain.c[] -
g @ADC—MEASUREMENT—ADV—XM 28 #include <string.h: |i|
o 25 ASCLoader 3g
. (25 BCCU_RGE_LED_LAMP_XMC12 38 #include "XMC13@8.h"
y 25 Blinky_SDRAM_DAVES 31 #include "GPIO.h"
» (25 CRC_SW _test sl I e N
= 33 /Y 1CKs are generate every ms
> L5 EasyStart XMIC1100 : 34 #define TICKS_PER_SECOND 18B8UL
|« = E??S““—XMCHDD[A“U‘"EI 35 // Update LED status every 288ms
> 3%, Binaries 36 #define TICKS_LED_EVENT l@aUL
: [ Includes 37 // Update message 2s
. (= Debug 38 #define TICKS_UART_EVENT 2@@eUL
> & Libraries BN/ UART baud rate constants for 57.8kbps @ MCLK=8MHz
> (= Startup efine FDR_STEP 53@UL
> | EasyMain.c ine BRG_PDIV 4UL
> [n] GPIO.h BRG_DCTQ 15UL
JLiﬂkLDg.tXt e RG_PCTQ auL
. = linker_script.Id 46 leds being toggled
» (5 EasyStart_XMC4500 = iz
. [£5 EasyStart_XMCAS00 L
s [ PRMG_test E Careala v = 5

DAVE™ example project: EasyStart_XMC1300

Copyright © Infineon Technologies AG 2016. All rights reserved.
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Step 2: Create a new startup.cmm file

Step 2.1: Use a text editor, e.g. Notepad++, to create a text file
with following commands and save the file into DAVE™ project
folder as “startup.cmm”

DO ~~/demo/arm/flash/xmc1300 CPU=XMC1302-X0064 PREPAREONLY
//flash declaration

DIALOG.YESNO "Program flash memory?" //open ELF object file
LOCAL &progload
ENTRY &progload
IF &progload
(
FLASH.ReProgram ALL //enable flash programming
Data.LOAD.auto *
FLASH.ReProgram OFF

)

SYStem.Up

List //open the source window

Go main //run program to main function
Note:

1. CPU: device name used, can be changed based on application
2. xmc1300.cmm: script for flash declaration of XMC1000 family in uTrace® install folder
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Step 3: Open startup.cmm file in pTrace®

JA B:Data.LOAD.auto *

4 G-

3.1

Lauterbach Organize MNew folder =« 0 @
t32marm =
. EasyStart_XMC1100 i MName T
| EasyStart_<MC1300 | 3 3 J Libraries
A TRACE32 PowerView for ARM - settings : . Startup I
. Debug @| .cproject
\[File VEdit View Var Bresk Run brar .
: )/ Libraries |j | .project
d £ i 3 —
E £ Run Batchfile... | Startup E EasyMain.c )
[ Edit Batchfile... \ EasyStart XMC4500 GPIO.h 1
@ GFI‘EFI... . EasyStart_XMC4800 || JLinkLog.bd
- . PRNG_test || linker_script.ld
o Test FCE | | startup.bak 3_4
|| UART_EXAMPLE_XMC45 [& startup.cmm] |
L XMC1100_ASC - 4 il b
File name: startup.cmm - [CU"Eﬂt 30 "l
F
3.5 ) o]

Step 3.1: open Lauterbach uTrace® from desktop
Step 3.2: open “File->Run Batchfile...”

Step 3.3: go to DAVE™ project folder

Step 3.4: select startup.cmm file

Step 3.5: click "Open”

Copyright © Infineon Technologies AG 2016. All rights reserved.
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Step 4: Load the program into flash (1)

TRACE32 PowerView for ARM hu /A B:DatalOAD.auto *

m | « EasyStart_XMCI300 » Debug » = | 49 | Scarch Debug o
@ Program flash memory? Organize v MNew folder =+ [l @ I
I | J EasyStart_XMC1100 i Mame : -1
—onm—— 4 | EasyStart_XMC1300
- . .settings
1 Startup
|[> K Debugl | .
— |_| EasyMain.d =
[+ Libraries .
|| EasyMain.o
| Startup — .
|§1 EasyMain.o.lst

EasyStart XMC4500
EasyStart_XMC4800

| | EasyStart XMC1300.elf |
|| EasyStart_XMC1300.hex

>
[ |
>} PRNG.test
) - e =) EasyStart_XMCL300.Ist

! =

= E EasyStart XMC1300.map
> . UART_EXAMPLE_XMCA5 ,

|| makefile S
bl XMC1100_ASC - il -
File narne:  EasyStart_XMC4500.elf - [Cullentmm ']

Step 4.1: click “Yes”
Step 4.2: go to DAVE™ project folder and select elf object file

Step 4.3: click "Open”

Copyright © Infineon Technologies AG 2016. All rights reserved.
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Step 4: Load the program into flash (2)

TRACEZZ Powerliew furm

File Edit View Var Break Run CPU Misc Trace Pedf Cov XMClox Window Help

ME[deernE D Humdes @12

=] BuList =] -E- e
| Mstep || Mover || MDiverge| ¢/ Return | @up | PGo | M Break || }¥Mode | Find:
addr/1ine |code [1abel |mnemonic |comment =

vold UART_Inmit();

vold ADC_Init();

After loading the
program the

source window is

int main{void)
53 14

%ESSU main: push {r7,rld}
T RFUU L) T o0, 7

// Clock configuration .
55 SCU_GENERAL ->PASSHD = 0x000000COUL; // disable bit prat displayed and the
ST:100014€0 |4E19 r r3,0x10001548 i i
ST:100014E2 |22C0 mowvs r2,#0xc0 code 'IS pomtgd to
ST:100014E4 6254 str r2.[r3,#0x24] main function
56 SCU_CLK->CLKCR = Ox3FFO0400UL; // MCLK = 8MHz, PCLK = &
ST:100014E6 |4B19 Tdr r3,0x1000154C
ST:100014E8 4419 Tdr r2,0x10001550
ST:100014EA |601A str rz,[r3]
57 while({SCU_CLK-=CLKCR. & SCU_CLK_CLKCR_VDDCZLOW_Msk));
ST:100014EC |[46C0 nop
ST:100014EE [4E17 Tdr r3,0x1000154C
| ST:100014F0 |6E1A Tdr r2,[r3]
ST:100014F2 2250 mow's r3,#0x80
' ST:100014F4 |0508 151s r3,r3,#0x17
ST:100014F6 (4013 ands ri,r3,r2
ST:100014F8 |D1FD bne 0x100014EE
58 SCU_GEMERAL -=PASSWD = 0x000000C3UL; // enable bit prote =
1 | 1 | b

Copyright © Infineon Technologies AG 2016. All rights reserved.



Step 5: Start debugging

(infineon

Return the
caller function

Go to last
instruction

Step Step Leave
into over loop

m’ﬂ.&t: 2 PowerWepw for ARM

execution

Start Stop

execution

M Window Help

#® Core Registers

| File EHft View r Break H FWW
L R N =R A T Ry
i_:?j&:tfst / / '
| MsStep | Mover || MADiverge| ¢ Return | @up | BGo | M Break ]u;ﬂf:hﬂnde |
addr/1ine I::Du:jg 'Iatl:ne'lﬁ mAemoni c comment

CPU Subsystem

XMC1000

peripheral

Copyright © Infineon Technologies AG 2016. All rights reserved.
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5C

USIC
VADC
CMPCU
CcCcu
POSIF
BCCU
GRIO
DBG
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Glossary abbreviations

» DAVE™ Free development IDE for XMC™
» JTAG Joint Test Action Group
» SWD Serial Wire Debug

Copyright © Infineon Technologies AG 2016. All rights reserved.



Support material

Collaterals and
Brochures

Document

Contact Support
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Disclaimer

The information given in this training materials is given as a hint for
the implementation of the Infineon Technologies component only and
shall not be regarded as any description or warranty of a certain

functionality, condition or quality of the Infineon Technologies
component.

Infineon Technologies hereby disclaims any and all warranties and
liabilities of any kind (including without limitation warranties of non-
infringement of intellectual property rights of any third party) with
respect to any and all information given in this training material.
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