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Debugging in AVR32 Studio

Debugging is a very powerful tool if you want to have a deeper look into your program. You can look
at both variables and register values and check they are correct. In AVR32 Studio this can be done in
this way.

Step 1

In AVR32 studio, click on Debug. The perspective is changed into Debug mode. You can also change
the perspective view between “Debug” and “AVR32 C/C++” up in the right upper corner of the
screen.
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Now we will change into the Debugging perspective. The program automatically stops at main. Now
you can add breakpoints in your code by simply clicking on the left side. Here is the Example ADC
used and a breakpoint has been set at “adc_value_pot”.
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Debug - Exempel ADC/src/main.c - AVR32 Studio
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= @8 avrazgdoserver debugger (2010-07-21 12,06) (Suspended)

T | %5 Debug | AVRIZ CICH+
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= 1 main{) C:\Documents and My D ADC)srelmain.c:61 00002008 = ';‘ z g gxm?a(nn
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(6] main.c £2 = B 5 outine | i) Disassemly 3 s
~ 0x800020be <main+l22>: ld.w r8,r7[-4] A
0x800020c2 <main+l126>: cp.v rg,999999
// the CPU cha 0x800020c6é <main+li0>: brle O0x800020b4 <main+llz>
// cf. the ADC on in the datasheet). print_dbg("\x1B[2J\x1B[H\r\nADC Exeample"
AVR3Z_ADC.mr |= Dxl << AVRIZ_ADC_MR_PRESCAL OFFSET: 0x80002Z0ca <main+134>: lddpc ril2,0xB000213c <main+2:
ade_configure (ade); 0x80002066 <main+136>: meall OxB0002140 <maint25z>
ade_starc (ade) :
adc_enable (adc,adc_channel _pot) ; 0x800020d0 <main+140>: ld.v riz,r7(-12]
0x800020d4 <main+144>: mecall OxB0002144 <main+256>
// do an infinite loop adc_value pot = adc_get_value[adc, &
while (true_var) // use a volatile true variable to svoid warning on unreachable #0%80002048 <main+148>: ld.uh £8,r7[-6]
{ 0x800020de <main+l52>: mov  rill,rs
/{ =low down operations 0x8000z0de <main+154>: ld.w riZ,r7(-12]
for ( 1=0 : i < 1000000 : i++): 0x800020e2 <main+158>: mecall OxB0002148 <main+2so>
0x800020e6 <wain+l6Z>: wov 8, ri2
// dizplay s header to user 0x800020e8 <main+l64>: st.h r7[-8],r8
print_dbg (" x1B[2J\x1B[H\r\nADC Exemple\r\n™); princ_cbg(“HEX Value for Channel pot
0x8000z0ec <main+168>: lddpc riZ,0x8000Z14c <main+l:
// lsunch conv on all enabled channels 0x800020ee <main+170>: meall OxS0002140 <main+25z>
ade_starc (ade) ; print_dbg_hex (adc_value_pot)
0x800020£2 <main+174>: ld.sh r8,r7[-8)
// get value for the potentioweter ade channel 080002016 <waintl76:: mov  E12,E8
¥ adc_value pot = adc_get value(adc, adc_channel pot): 0x8000Z0£8 <main+180>: moall 0xBO0021S0 <main+l 68>
/{ display value to user princ_dbg ("\rin")
print_dbg("HEX Value for Channel pot : Ox"): 0x800020fc <main+184>: lddpe riZ,0xB000Z154 <main#2’
princ_dbg_hex (adc_value_pot): 0x800020fe <main+l86>: mcall OxB0002140 <main+?52>
print_dbg("\rin"}; ade_disable (ade,ade _channel pot):
] 0x8000210a <main+198>: ld.uh r3,r7[-€]
0x8000210e <main+202>: mov rll,cd
ade_disable{adec,ade_channel pot): 0x80002110 <main+204>: ld.w riZ,r7[-12]
0x80002114 <main+208>: moall 0xB000215c <wain+280%
return 0; recurn 0;
) 0x80002118 <main+212>: mov 8,0
v ) v
s ¥ £ ¥
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Step 3

Now you can choose to resume your program or stepping through it. This can be done by clicking on
“Resume” or “Step Into” or “Step Over”. If you chose “Resume” the program will run and just halt at
your breakpoints. If you chose “Step Into” and “Step Over” you can follow and see how the whole
program is working.

Debug - Exempel ADC/src/main.c - AVR3Z Studio
Fie Edt Source Refactor Mavigate Search Project Run Framework Window Help

B H@ @D ieie-$-0-Q- OB i(Jid-F-0oEr B |3 oot |l B2 G+
45 Debug £ R R | B = 3% F € 7 = O 00 Veriables 52 % Breakpoints| & AVYR32 Regis | a Trace Deta | 557 AVR32 Disas | M Registers | B Moddes| = O
= ol Exempsl ADC [AVR3Z Application] \ Blel g x =

5 @2 awr32gdbserver debugger (2010-07-21 12.06) (Susglended) e

& o Thread [0] (Suspended: Breakpoirt hit.) B ® s OxfFFf3c00
= 1 main() C:\Documents and Iy D ADClsrcimain c:61 0xB00020d8 || -

»il av3Rgdoproxy ¥ 00: adc_value_pot o

3 C:\Program F Tools|AvRI2 -gdb.exe (2010-07-21 12.05) ‘;: adc_channel_pot :

4 C:\Documents and 2Py Do ADCIDebug|ExempeliDC oF (2010-07-21 12,06 - S

o et il . . 21| & (@ aoc_spro e 020003000

Step 4

Now if we turn the potentiometer and after that presses “Resume”, we can see that the
“adc_value_pot” has change from 0 to 98. This is a very useful tool and a great help when you want
to find bugs in your program.
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[ main.c 32 _[g adec = 0|/ B outine | ) Dissssembly 22 S ]
// configure ADC -~ 0xB800020kbe <main+122>: ld.w r8,r7[=-4] e
// Lower the ADC clock to match the ADC characteristics (because we configured 0xB800020c2 <main+126>: cp.w rS,999899
// the CPU clock to 12MHz, and the ADC clock characteristics are usually lower: 0x800020cé <main+130>: brle O0x300020b4 <main+lli>
// ef. the ADC Characteriscic section in the dacasheet). print_dbg ("\x1B[20\x1E[M rAnADC Example’
AVR32_ADC.mr |= Ox1 << AVR32_ADC_MR_PRESCAL_OFFSET: 0x300020ca <main+134>: lddpe ri2,0x8000213c <main+d:
ade_configure (ade) ; 0x800020cc <main+136>: mcall 0x50002140 <wain+2SZ>
ade_start (adc);
ade_enable (ade,ade_channel pot) 0x800020d0 <main+140>: ld.wv r12,x7[-12)
0x800020d4 <main+l44>: moall 0x80002144 <main+2Sé>
// do an infinite loop adc_value_pot = adc_get_value(adc, ac
while (true_var) // use a volatile trus varisble to aveid warning on unreschable 220%800020d8 <main+148>: ld.uh r8,c7[-6]
t 0x800020dec <main+152>: mov ril, ré
/! slow down operations 0x800020de <main+154>: ld.w ril2,r7[-12)
for ( i=0 : i < 1000000 ; i+4); 0xB00020eZ <main+158>: moall 0x80002148 <main+260>
OxB800020e6 <main+l62>: mov r8,ril2
// display a header to user 0x800020e8 <main+164>: st.h r7[-8],r8
print_dbg ("\x1B[2J\x1B[H\r\nADC Example\rin®): print_dbg("HEX Value for Channel pot
0x800020ec <main+l68>: lddpe ri2,0xB000214c <main+2:
// launch conversion on all ensbled channels 0x800020e2e <main+l70>: mcall 0x30002140 <main+252>
ade_start (adc) ; print_dog hex({adc value pot):
0x800020£2 <main+174>: ld.sh r8,r7[-8]
// get value for the potentiometer adc channel Ox800020£6 <main+l7?8>: mov riz,rs
adc_value_pot = adc_get_value (adc, adc_channel pot): 0xB00020£8 <main+180>: weall 0x80002150 <main+26s>
// display value to user princ_dbg("\vr\n¥):
princ_dbg("HEX Value for Channel pot : Ox"): O0x800020fe <main+184>: lddpe r12,0x800021549 <main+2’
print_dbg hex{adc_walue pot]: Ox800020fe <main+186>: meall OxS80002140 <mwain+252>
print_dbg("\r\n"): ade_disable (ade, ade_channel _pot):
H 0xB000210a <main+198>: ld.uh r8,r7[-6]
0x8000210& <main+202>: mov  ril,r8
ade_disable{adc, ade_channel pot): 0xB0002110 <main+204>: ld.w ri12,r7[-12]
0x8000211% <main+208>: meall OxB000215¢ <main+280>
return 0: return 0;
) 0x80002118 <main+212>: mov  r8,0
> 3 v
< > < | >
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Tracing data

Sometimes it can be very useful to trace data in your program. Here we are showing one example
where USART data to the HyperTerminal are being traced. The tutorial is originally designed for the
AVR ONE! Debugger and the EVK1101 board, but most of the steps are the same in this case. Some
text will be marked with blue and if you click on it you will see the changes made. Some text will be
marked with red and that is text that has been deleted. The tutorial will start on the next page.
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Section 5

Create demo application

5.1 Start AVR32 Studio

Start AVR32 Studio. Start-up may take a while (because of all the Java libraries being loaded).

Figure 5-1.  AVR32 Studio splash screen

Loading Workbench

) AIMEL

Figure 5-2. AVR32 Studio workspace selection

% Workspace Launcher le

R- lect a workspace

AYR3Z Studio stores your projects in a folder called a workspace,
Choose a workspace folder o use For this session,

Workspace: | SHEN v|[ Browse, ..

[Juse this as the default and do not ask again

Ok ] [ Cancel

Select a suitable workspace folder for your project files. If you want to use the same folder for your work-
space every time you start AVR32 Studio, you should tick the box before clicking OK.
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Figure 5-3. AVR32 Studio Welcome view

Exit from the welcome screen to the workbench by clicking on the Close Page icon (Arrow).

# AVR32 CIC++ - AVR3Z Studio

Fle Edt Navigats Search Projsct Run Framswork Window Hslp

[ welcome £

AVR 3 2 AVR32 Studio
New and nokeworthy

Welcome to AYR32 Studio 2.5.00

This version supports development of standalone applications For the AT32AP7 and AT32UC3 devices, as well as Linux applications
for the AT32AP7 Family of devicss (on Linuz only).

New features:
® Excluded source files are annokated,

More information about new features can be found in the new and notewarthy document, Details about other changes such as bug
fixes and known issues is in the release notes

If you're new to AVR32 Studia, you can find out more by reading the Following pages. ¥ou may want to start reading the project
administr ation Introduction or simply creating an [41AVR32 Example Praject ta run on your development Kit.

Should you experience any problems when using AVR32 Studio, please |et us know by e-maiing us at avr3z@atmel.com. Please
attach the workspace log which can be obtained from the "Error Log” view. You may also want to read the "Traubleshooting” section
of the user guide.

Have fun!
The A¥R32Z Studio Team

e

Create demo application

User quide

Getting started
Release notes
Upgrading projects
Froduct information

AVR Studio 4
About
Product information

AVYR Dragon
User quide
Praduct infarmation

i AVR ONE!

\\’ » User quide
5‘_ Product information

> AYR32 Simulator
User quide
Tutarials

IJTAGICE mkII
User quide
Product information

NGW100
User guide
Product information

STK1000

Liser muirde:

5.2 Configure adapter and target

Before you can use the AVR-ONE} and the EMK1404, you have to tell AVR32 Studio what type of equip-
ment is connected to your PC.

“Target” refers to the MCU on the EMK3404; evaluation board, and “Adapter” refers to the tool connecting
the target to the PC (in this case, the AVR-ONE}).
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5.2.1

Figure 5-4.

Create demo application

Add and configure the adapter (AVR-ONEL),

Scan Targets

A AVR3Z Targets £2 - — 0

Mame Adapter Board I

e

£ >
Right-click in the AVR32 Target-view and select Scan Targets.
Figure 5-5.  Available targets
A AYRE2 Targets 53 = — 0
Mame Adapter Board I

AVE OME!

[JTAGICE mk2 |

AVE OME!
AVR3Z Simulaktor  AWR3Z Simulaktor  AVR32 Simulakor

A

L Y

Select the-AVR-ONE},

Figure 5-6.

Selecting the properties view

[3_ Problems | = Properties 53 El console

&5 AVR ONE!
General Marne: AVR. ONE!
Details
~ Binaries
Daisy Chain X y .
AYR3Z Studio keeps track of the last file used to program a target, The name and date is show below,
Information
Binary path:
Binary date:

Thu Jan 01 01:00:00 CET 1970

Click on the Properties tab.

You are now looking at the Target properties. If you have several adapters connected at the same time,
this is the place where you can give them unique names. Just type the name you want to use in the

Name field.
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Create demo application

5.2.2 Configure target board and MCU

Figure 5-7.  Details configuration tab

B_\ Problems ) Properties &3 El console [} il |
&= AVR DNE!
= -

e Details —
Details Debugger fprogrammer; |AVR o M ‘ Device: ‘ UC3A0512 | Select.,
Bolsychaiy Clock source: |Internal R oscillabor v ‘ Board: [M v |
Information

 Connection

Serialnumber; | 000000D0D0S |

Connection: ‘USh A |

COM Part; [ |

w Clock @

............................................
=
174G Clock i
awire Clock . J = 256kHz

Apply | @ Walue is out of recommended range, plaase check data sheet!

Set Device to UC3B0256 or UC3B0256ES, depending on what MCU is installed on your EMK1404,

Figure 5-8. MCU Markings
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Ouneo
e
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To check which type of MCU is mounted on your EMK3404, evaluation board, you can read the part num-
ber printed on the MCU. The picture shows the part number printed on an -ES part (-UES suffix).

Set Board to EVK1101,

The target and adapter configuration process is now complete.

AIMEL
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5.2.3 Target MCU Chip erase

Create demo application

If the EMK1404, evaluation board is brand new, or if it still contains the original demo application (Control
Panel Demo), the FLASH lock-bits need to be cleared. Right-click on the AVR-ONE! In the AVR32 Tar-
getview and select Chip Erase.

WARNING! This process will erase the original demo application programmed at the factory. After this
operation the EMK1101, evaluation board will be completely empty. If you need to keep the original appli-
cation, you should not perform this operation.

If you would like to use your EMK1101, for this example, it is not difficult to restore the original “Control
Panel Demo application”. All you have to do is to build the “Control Panel Demo example” enclosed with

AVR32 Studio.

You should now perform the Chip Erase operation.

Figure 5-9.

Chip erase operation

v

Register

<

BYR32 T

Program Bootloader. ..
% Prograrm. ..
b Read...
| Verify..
.g." Erase...

_";1_' Chip Erase. ..

Read General Registers
Secure Flash

Halt

Reset

Resume

Resume From

Read Fuses...

Program Fuses,.,

Read MCU Info

Self Test
Upgrade Firmware

Set as Default
Remove Delete
Properties Enter

Right click on the target {AVR-ONEL, and select Chip Erase.
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Create demo application

5.3 Create a demonstration project

Figure 5-10. Create new project

& AVR3Z CIC++ - AVR32 Studio
Edit

Mavigate Search Project

Run Framework Window Help
e
Open File. .. Ta] AYRIZ C++ Project

& AYR3Z C Praject From Template

% Project...

&% Source Folder
O Folder

¢/ Source File

[}

oy "
| h] Header File

[ File
'ﬁ Fuse Setkings
Converk Line Delimiters To » f:‘ Other... Chel4M
blems | B2 Properties 532 E] console
Swiktch Workspace »
Restart YR ONE!

E2g Import. .. Details

ral

Create a new project by clicking File>New>AVR32 Example Project.

Figure 5-11. Select project example

F New Example |Z|[E|r$__<|

Select a wizard

Creates a Accelerometer example For the EVE1101, |

‘Wizards:

|type filker bext

EVK1100 - SERVICES - USE Mass Starage -~
EVK1100 - SERVICES - USE Mass Storage with FreeRtos example

(== UC3BES Software Framewark
EVK1101 - APPLICATIONS - Control Panel Demo example

EVK1101 - COMPOMENTS - Data Flash Memory exarf
E¥K1101 - COMPONENTS - SDfMMC Card example
EVK1101 - DRIVERS - Analog-to-Digital Converter (ADC) example

E¥K1101 - DRIVERS - CPU Cycle counter example

EVK1101 - DRIVERS - External Interrupt Controller (EIC) example 1

EVK1101 - DRIVERS - External Interrupt Controller (EIC) example 2

EVK1101 - DRIVERS - External Interrupt Controller (EIC) example 3

EVK1101 - DRIVERS - Flash controller (FLASHC) example

EVK1101 - DRIVERS - General Purpose I/O (GPIO) example v

(i3] < Bac

Cancel

Select EVK1101 — Components - Accelerometer-example, then click Next
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Figure 5-12. New project name

% \New Example Project

E¥K1101 - COMPONENTS - Accelerometer example

Creates a Accelerometer example For the V1101,

Project name: | UC3B_Example T

Use default location

@

Finish

] [ Cancel

Create demo application

Enter a name for the project, and click Finish.
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Create demo application

Figure 5-13. Build project

[ Project Explarer 53 =0
==

Open in Mew Window

|| Copy Chrl+C
¥ Delete Delete
Rename Fz
g Import...
£ Export...
Clean Project Eg
& | Refresh F5

Close Project

Build Configurations 4
Make targets L4
Indes L4
Convert To...
Run As L4
Debug As L4
Team L4
3

Compare With
Restore from Local History...

Properties Alt+Enter

Right-click on the project in Project Explorer-view and select Build Project (or press CTRL+B).

Figure 5-14. Project build progress

Build Project
i ) Building project...

( ]

[Run in Background] [ Cancel ] [ Details ==

Wait for the project build process to finish.

32104B-AVR ONE!-02/10

AVR ONE! Quick-start Guide




Create demo application

Figure 5-15. Console view

[£1 problems | 2l Properties | Bl Conscle 53 & Progress @& #AB-5-°=0
C-Build [UC3E_Example]
SEC oUF [IARE P HANKWUREY URIVERS PIN B, O SECT2UF [WARE F EANKWURE] URIVERSY IN LY INCE. O %

sroh SOFTUWARE FRAMEWOREY DRIVERSY INTC exception.o

sroh SOFTYWARE FRAMEWOREY DRIVERSYGPIO\gpio.o src\SOFTWARE FRAMEWOREY DRIVERSY ADChade.o
sroh SOFTYWARE FRAMEWOREY COMPONENTSY ACCELEROMETERY LIS3LOSALY 1is3106al.0

sroh SOFTYWARE FRAMEWOREY BOARDSVEVE1101Y led.o sroh SOFTWARE FRAMEWCRES ASMY trampoline.o
—1lm

Euild complete for project TCIE_Example

Tiwe consumed: 14421 ms.

The console shows output from the compiler. Make sure that this ends with a “Build complete ...” mes-
sage (Except for the “Time consumed” message). If something is not working, you will see error
messages in this view.

5.4 Configure AVR32 Studio for a debug session using trace

Figure 5-16. Open Debug Dialog

7 A [
Mew
Go Inko

Open in Mew Window

=| Copy Chrl+C
¥ Delete Delete
Rename. .. Fz2
e Import...
5 Export...
Build Project
Clean Project
& | Refresh FS

Close Project

Eiuild Configurations 3
Make Targets 4
Indesx 4

Shaw in Remote Systems view

Caonvert To...

Run As 4

Profile As ¥ [£] 2 Local CJC++ Application

Team 4

Compare With » Debug Configurations...

Restare from Local Hiskary. .. B console i1

Properties Alt-+Enter LYKLIUU =1../SLU7AUr [WAKE [ RANEWURR/ 31

-I../src/SOFTWARE_FRAMEWORE/DRIVERS/SPI -I../src/SOFTWAL
-I../src/SOFTWARE FRAMEWORE/DRIVERS/GPIO -I../src/SOFTWI

When the build process is finished, right-click on the project in the Project Explorer view and select
Debug As>Debug Configurations.
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5.4.1 Create a new debug launch configuration

Create demo application

In the Debug Configurations view, select AVR32 Application and right click and select New. A new
launch configuration will be created and default values will be filled into all applicable fields.

Select the Debugger tab and tick the Stop on startup at: main option.

Figure 5-17. Debugger tab

AVR ONE! Quick-start Guide

% Debug Configurations

CEX| B3

Create, manage, and run configurations

Mame: | Demo_l

[opefiterten |

Eu AWR3Z Application
Dema_1

[E] cjc++ application
[E] cic++ Attach ta Applicatic
[] Cjc++ Postmortem Debug
[E] cic++ Remate Application
[E] DB Hardware Debugging
> Launch Group

< | B
Filter makched & of & items

@

Main | Debugger . Trace | =1 Common

GDE Froxy:
Start GDE proxy

GDB proscy command: | aveazgdbproscy

GDB proscy hosk: [ localhost

GDB preocy port: | 4711

GDB proxy trace part: | 4712

[]5tap on startup at:} | main

[[]werbose mode

ATMEL
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5.4.2 Configure the target trace module for program trace

Figure 5-18. Debug configurations, Main tab

) Debug Configurations ]

In the Main tab, make sure that Target is set to AVR-ONE]

El

Create, manage, and run configurations

Create demo application

Mame: | UC38_Example

[pefborten |
=48 awR32 Application
A UC3E_Example
[E] cic++ application
[E] Cj++ Attach to Applicatic
[E] cic++ Postmartem Debug:
[E] Cjc++ Remate Application
[] GDE Hardware Debugging
B Launch Group

¢ @
Filter matched & of 9 items

@

Main . Debugger | Trace | = Common

Project: [ucas_Example | [Browse... ]
File: [ Debug/LUC3B_Excample. elf | [Browse... ]
Target: e OREL v
Launch provider; | AYR32 Program/GDE-Proxy v

Erass options Programming options

(O Mo erase [[]suppress programming

() Erase sactors []verify memary

(@ ITAG chip erase

Run aptions Fuse settings

[#1Run from reset vector | Biefore: | | [ T ]

| Reset MCU ] Start exscuti

ese art executing e | =

Secure code

Figure 5-19. Debug configurations, Debugger tab

® Debug Configurations

X =23~

Create, manage, and run configurations

Name: | UC3B_Example

[opefioree |
Eu AWR3Z Application
UC3B_Example
[] cjc++ application
[E] cic++ Attach b Applicatio
[E] Cjc++ Postmortem Debugy
[E] cic++ Remate Application
[E] DB Hardware Debugging
> Launch Group

< | =

Filter makched & of & items

@

Main |Debuggst . Trace | =] Common
GDB Provcy:
[#] start GDB proxy

GDE proxy command: | avr32gdbproxy

GDEB proxy host: | Iocalhost

GDB proxy port: [4711

GDE proxy trace port: | 4712

[#]stop on startup at: | main

[[]verbose made:

Select the Debugger tab and check the checkbox at the option Stop on startup at: main.

AVR ONE! Quick-start Guide

ATMEL

6-11

32104B-AVR ONE!-02/10


permac2
Cross-Out

permac2
Replacement Text
JTAGICE mk2


Figure 5-20. Enable Trace

) Debug Configurations

Create, manage, and run configurations

=
2l e

Create demo application

Name: | UC3E_Example

=48 awR32 Application
A UC3E_Example

[E] cic++ application
[E] Cjc++ Attach b Applicatio
[E] cic++ Postmortem Debuge
[E] Cjc++ Remate Application
[] GDE Hardware Debugging
B Launch Group

< | =
Filter matched & of &items

@

Main [Debugger Trace . [ Comman

General:
Enable trace [_]Enable ownership trace

Trace method: | NanaTrace v

Daka trace options:

| Datatrace range 1 | Data trace range 2

Memary access type: |access ~|

Lower boundary:
8

Upper boundary:

Rdress: va | [.]

Buffer Full actions:

() Disable trace, continue running () Break, read out and halt

() Break, read out and continue () Wrap buffer

AL trace options:

ManoTracs options:
[[JEreak on application buffer access
() Use NANOTRACE variable

() specify size and location

Buffer skart

Size: 32 | bykes

Select the Trace tab and check Enable Trace.

Figure 5-21.

Preferred Trace method

® Debug Co

%
B3

Create, manage, and run configurations

Name: | UC36_Example

[opefioree |
Eu AWR3Z Application
UC3B_Example
[] cjc++ application
[E] cic++ Attach b Applicatio
[E] Cjc++ Postmortem Debugy
[E] cic++ Remate Application
[E] DB Hardware Debugging
> Launch Group

< | =

Filter makched & of & items

@

Main [Debuggsr (Trace ] Common

General:
Enable trace [ ] Enable ownership trace
[
1

Trace methad:

Daka trace options:

| Datatrace range 1 | Data trace range 2

Menmory access type: |access ~|

Lower boundary:
)

Upper boundary:

address: oa | (]

Buffer full actions:

AL bracs options:

ManoTrace options:
[[]Break on application buffer access
(O Use NANOTRACE variable

(%) Specify size and lacation

Buffer start:

Size: 32 | bytes

(%) Disable trace, continue running () Braak, read out and halk

(O Break, read out and continue () Wirap buffer

Select the preferred trace method. In this case we want Nano Trace.

Deselect Break on application buffer access.

AVR ONE! Quick-start Guide
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Figure 5-22. Trace buffer size

Create demo application

) Debug Configurations

oo

X B3

Create, manage, and run configurations

g

Name: | UC3E_Example

[opefiertee |

=48 awR32 Application
A UC3E_Example

[E] cic++ application
[E] Cjc++ Attach b Applicatio
[E] cic++ Postmortem Debuge
[E] Cjc++ Remate Application
[] GDE Hardware Debugging
B Launch Group

< | =
Filter matched & of &items

@

Main [Debugger Trace . [ Comman

General:
[“]Enable trace [ ]Enable ownership trace
Trace method: | NanaTrace v
Daka trace options:

| Datatrace range 1 | Data trace range 2

Memary access type: |access ~|

Lower boundary:
8

Upper boundary:

Rdress: va | [.]

BuFfer Full actions:
() Disable trace, continue running () Break, read out and halt

() Break, read out and continue () Wrap buffer

AL trace options:

ManoTracs options:
[[JEreak on application buffer access
() Use NANOTRACE variable

(®) specify size and location

Buffer skark:

1024 | bytes

Size:

Select Specify size and location option. Then click Detect to configure trace buffer size and location.

Figure 5-23. Buffer full action

® Debug Configurations X

- .
2

El

Create, manage, and run configurations

Name: | UC36_Example

[opefioree |
Eu AWR3Z Application
UC3B_Example
[] cjc++ application
[E] cic++ Attach b Applicatio
[E] Cjc++ Postmortem Debugy
[E] cic++ Remate Application
[E] DB Hardware Debugging
> Launch Group

< | =
Filter matched & of & items

@

Main [Debuggsr (Trace ] Common

General;

Enable trace [ ] Enable ownership trace

Trace method: | NanoTrace v

Daka trace options:

| Datatrace range 1 | Data trace range 2

Menmory access type: |access ~|

Lower boundary:
)

Upper boundary:

address: oa | (]

Buffer Full actions:
() Disable trace, continue running () Braak, read out and hal

(O Break, read out and continue () Wirap buffer

AL bracs options:

ManoTrace options:
[[]Break on application buffer access
(O Use NANOTRACE variable

(%) Specify size and lacation

Buffer start:

1024

Size: bytes

ik

Selected the preferred action when buffer is full. In this case we choose Break, read out and halt.

AVR ONE! Quick-start Guide
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Create demo application

5.4.3 Configure the target trace module for data trace

We would like to trace all data written to the debug UART. We do a quick lookup in the datasheet and
find that the UART registers are located between 0xffff1400 and 0xffff1d00,Although we only use one
UART in this application, we configure the data trace range to cover all UARTSs.

Figure 5-24. Memory access type

[rata brace options:

Datatrace range 1 | Data trace range 2

Memory access bype: | access w

Lower boundary: — [3CCESS
read
Address:

Upper boundary:

Address: 0:x0 E]

Set Memory access type to write.

Figure 5-25. Data trace lower boundary

[rata brace options:
Datatrace range 1 | Data trace range 2

Memory access bype: | access w

Lower boundary:
Address: 0xFFFF1400] E]

Upper boundary:

Address: 0:x0 E]

Set lower boundary to 0xffff1400.

Figure 5-26. Data trace upper boundary

[rata brace options:
Datatrace range 1 | Data trace range 2

Memory access bype: | access w

Lower boundary:
Address: 0:FFFF1400 E]

Upper boundary:
Address: oxfidon | [...]

Set upper boundary to 0xffff1d00.

ATMEL
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Figure 5-27. Configured trace

) Debug Configurat

=
2l e

Create, manage, and run configurations

Create demo application

Name: | UC36_Example

=48 awR32 Application
A UC3E_Example

[E] cic++ application
[E] Cjc++ Attach b Applicatio
[E] cic++ Postmortem Debuge
[E] Cjc++ Remate Application
[] GDE Hardware Debugging
B Launch Group

< | =
Filter matched & of & items

@

Main [Debugger Trace . [ Comman

AL trace options:
General:

nable trace [_]Enable ownership trace

Trace method: ManaoTrace -

Daka trace options:

ManoTracs options:
[[JEreak on application buffer access

() Use NANOTRACE variable

| Data trace range 1 | Data trace range 2

Memory access type: |access v

Lower boundary:
Rdress: oxfLan | [...]

Upper boundary:

Address: oxeLdad] | [... |

() specify size and location

Buffer skark:

Size:

1024 | bytes

BUFfer Full actions:
(O Disable trace, continue running () Break, read out and halt

() Break, read out and continue () Wrap buffer

AVR ONE! Quick-start Guide

ATMEL

6-15

32104B-AVR ONE!-02/10



Create demo application

5.5 Start a debug session and configure the debugger for trace

Click the Debug button in the Debug Confugurations view. Now the program will be loaded into the
target, and run until main ().

Figure 5-28. Switching perspective

| Confirm Perspective Switch g|

This kind of launch is configured to open the Debug perspective when it

9
\_“4/ suspends,

This Debug perspective is designed to support application debugging. It
incorporates views for displaying the debug stack, wariables and breakpoint
managernent.

Do you want to open this perspective now?

I%Remember my decision

When the debug session starts, AVR32 Studio 2.5 will change to the Debug perspective (desktop layout
designed for use during debug sessions). You should click Yes. To avoid being asked every time you
start a debug session, you should also click the Remember my decision box before answering Yes.

Wait until the target has stopped at the first instruction in the main () routine.

Figure 5-29. Program halted at main ()

® Debug - UC3B_Example/fsrefate_pxample.c - AVR32 Studin I

Fle Edt Sowrce Refactor Mavigate Search Project Run Framework Window Help
BB @ wim %0 Q- i@ 44§ B % vetug B
:ﬁ?Dehug pxd i3 N = @? f%r‘ ¥ 2 O W= variables 2\ % Breakpoints I avr32 Reqisters | 4k Trace Data | #16) Registers | B, Modules
".-'5@UCSB_Examp\e[AVRSZApplicatiUﬂ] # B ('_%; fﬂ‘
2 avrazndbserver debugger (01,0310 22,26) (Suspended) e e
@ Thread [0] (Suspended) -
= 1 main{) C:\AWR32_Demo|UC3E_Fxamplelsrelace_example.c:273 180002410 Ll u
) avrazgdbproxy
s CiAProgram FilestAtmel\ YR, ToolslAVR:32 Toolchainibint avr2-adb.exe (01,0310 22,26)
3 CAVRIZ_DemolJC38_ExampleiDebugiU38_Example.eff (01,0310 22,26)
[ acc_example.c £2 = (a EE Outing | 25 AVR32 Disassembly &%
#} | | awr32gdbserver debugger (01.03.10 22.26)
nt main(void) » B0002410: mov ri0,3
G000Z412: mov rll, 6312
volatile unsigned long i; Go000zZ416; orh ril,0xk7?
g000241a: mov rll,-62464
/f switch to oseillator O GO00Z41e: meall DxBO00247c <maintl16:
pw_switch to_pscO(&AVR3Z PN, FOSCO, OSCD_STARTUP);' 275 acc_initi):
GO000Z422: meall 0xG0002460 <wain+liox
ace_init{); 261 for { i=0 ; i < 50000 ; i++);
0002426 mov rE,0
/f do a loop 80002428: st.w r7[-4],r8
for i::) go00z4zc: rimp 0x8000Z435 <waintds:
{ B000Z42e:  1d.w r8,r7[-4]
/¢ slow down operations ¥ Goo02432:  sub r6,-1
EJ Console 1 | Tasks | 21 Prablems (3 Executables| [ Memory w bl | & B 1Ei@i B
1UC3B_Example [AYR32 Application] C:\Program Files\Atmel\AVR Tools\AYR32 Toolchainibin|avr32-gdb.exe (01.03.10 22.26)
.gdbinit: No such file or directory.
Current language: &ULo; CUXFEntly asm
Current language: &auto; currently
Mo symbol "down" in current context,

AIMEL
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Create demo application

5.6 Add start and stop trace-points

Figure 5-30. Source code editor

\.c| acc_example.c &3 = O || 5= outline | 25% AvR32 Disass
static xvz t angle ; ~ avr3zgdbserver debugger (01,
% 50002410: MoV E
A4 if () dis_ace_slow() ) { return } SO00241Z: mov r
So00z2416: orh ¢
if | O!=({res=is acc_abs angle x(60)) | angle.x = 60; S000241a: mov
else if( O0!=(res=is acc_abs angle x(30)) | angle.x = 30; S000241e: meall
else angle.x = 0 ; 275 acc i
SO00Z42%2: mweall
if | angle.x > 0O ) 281 for
{ S000zZ426: mov
if | I res>0 ) print dbg("LEFT ") : SO002425: st.w
else if( res<0 | print_dbg("RIGHT ") : SO00242c: rimp
S00024zZe: 1d.w
print_dbg ulongiangle.x) ; b SO00024352 : sub
£ >
&l cansale 52 | Tasks | [21( Problems @Executables D IMemory
UC3E_Example [AYR32 Application] C:\Program FilesiAtmellAYR Tools\AYR32 Toolchainibintavr3z-gdb.exe (01.03,10 22.26)
Current language: a&auto; currently o
No symbol "down™ in current context.
Tm srmdam ]l Momedia 1l G masseos R e e

Scroll up to line 45§, in the file ace—example-g and right-click at the left edge of the editor. Select Add
Tracepoint... from the pop-up menu.

AIMEL
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Create demo application

Figure 5-31. Tracepoint (Start)

® Properties for,

Tracepaint Line Tracepoint Properties -
Tracepoint is enabled
Trigger event: Trigger location:
@ Program counker @ Location
(O Data read
O Drata write
Trigger value compare:
O Data access e i
Tracepoink bype: Trace operation:
Prograrm ktrace O Emit trace message
Drata brace @ Start trace
Trigger start location:
File location: | CHAYR3Z_Demo\UC3E_Examplelsrclacc_example.c, 156 | E]
Trigger end location:
[Restore DeFauIts] [ Apply ]
.
@) [ Ok ] [ Cancel ]

Set Tracepoint Configuration values:

Set Trigger Eventto Program Counter

Set Trace Operation to Start Trace

Set Tracepoint type to both Program trace and Data trace
Click OK

This will create a tracepoint that starts both program and data trace when the program counter hits this
code line.

[Don't add any stop trace point for now |

AIMEL
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Create demo application

Figure 5-32. Tracepoint (Stop)

® Properties for,

Tracepaint Line Tracepoint Properties -

Tracepoint is enabled

Trigger event: Trigger location:
@ Program counker @ Location

(O Data read

O Drata write

Trigger walue compare:
O Data access

L 1

Tracepoink bype: Trace operation:
Program krace () Emit trace message
Drata brace O Start trace

Trigger start location:

File location: | CHAYRIZ_Demo\UC3E_Examplelsrclacc_example.c, 160 | E]

Trigger end location:

[ Restore Defaulks ] [ Apply ]

@j [ K H Cancel ]

AIMEL
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Create demo application

5.7 Start the trace debug session

Figure 5-33. Resume debug session

35 Debug 52 % -«§" [ 3=

=] @ UC3B_Example [AYR3Z Application]
= @ avr3zgdbserver debugger {01.03,10 22,26 (Suspended)
o Thread [0] {Suspended)
= 1 main() C:\AVR32_DemolUC3E_Examplelsrciacc_sxample,.c:273 0x80002410
B avr3zgdbprosy
B Ci\Program Files\atmellavR ToolsiAYR32 Toolchainibinavr32-gdb.exe (01.03,10 22,26)
B CHAVR3Z_DemolUC3E_Example\DebugiUC3E_Example.eff (01.03.10 22.26)

Make sure that the main () process is still selected in the Debug view before pressing the Resume
button.

Start a serial port terminal to view the output from the debug UART. To make it simple, we just start
Hyperterminal. Click on Start>All Programs>Accessories>Communications>Hyperterminal.

Figure 5-34. New Hyperterminal

Connection Description

: Mew Connection

Enter a name and choose an icon for the connection:

Marme:
EVK1101_Dema_1 |

leon:

Disconnected Auto detect | Auto detect CARS UM

Enter a name for the session and click OK.

&El@ 6-20
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Figure 5-35. Hyperterminal port selection

Connect To

EVK1101_Demo_1

Enter details for the phone number that you want to dial:

Country/region:

Area code: l:l

Phone numnber: | |

Connect using: | XTI
[ (0]8 %[ Cancel ]

Create demo application

Seletc the com-port that you connected the EMK1104, to (in-this-case-we-use-Com1).

Figure 5-36. Hyperterminal port configuration

Set port parameters:
— Bits per second: 57600
— Data bits: 8
— Parity: None
— Stop bits: 1
— Flow control: None

Click OK.

AVR ONE! Quick-start Guide

COM1 Properties

Port Settings |
Bitz per second: | 57600 w
Flows contral: | (G0 v
Restore Defaults
QK ’q [ Cancel ] [ Apply ]
La

ATMEL

6-21

32104B-AVR ONE!-02/10


permac2
Cross-Out

permac2
Replacement Text
EVK1100

permac2
Cross-Out


Embedded Systems for Mechatronics 1, MF2042
Tutorial — Debugging in AVR32 Studio
version 2011-10-04

In AVR32 studio we can now press resume and look in the Trace Data tab up to the right.

Example USAI

Debug

Fis Edt Source Refsctor Navigate Search Project Run Framework Window Help

35 oebug 13 :

i e 0-QriIdD P
M W

= @ Example USART [AVR3Z Appication] | Example USART
&2 avrazgdbserver debugger (2010-07-23 10.38) (Susy ) s

= o Thread [0] (Suspended: Signal 'SIGTRAP received. DesMription: Tracefbreakpoint trap.)

= 4 usart_vrite_char() C/\Documents and Settingsipermac2iMy DocumentsiAVR3Z|Example USARTisrc|SOFTWS. 0x00000000
= 3usart_putchar() C:\Documents and Setti <2\My Do USARTySrc\SOFTWARE 0x00000001
2 usart_wwite_ne() C:\Documents and 2\My O UsARTIsrciSOFTwAl & 0x00000002
y Documents|AVR ample USARTsrciusart_example.c 1 oxoooo0003
1 oxooooooo4
s CiiProgram Files|Atmel|AVR Tools\AVR 32 Tookhainibiniavr32-gdb. exe (2010-07-23 10.38) & oxooooooos
o CHiDocuments snd 21y DocumentsiA USART\DebuglExampleUSART.ef (2010-07-23 10 T 0x00000006
1 oxooooooo?
& oxooooooos
<
| 351 trace frames

(€] usart_sxample.c 2

B conscle 52
Example USART [AVR32 Apphcation] Ci|Documents and

<

(5] usart.c
gpio_enable module (USART_GPIO_MAP,
sizeof (USART GPIO_MAP) / sizeef (USART GPIO MAP[0]}}:

// Inieialize USART in RS
USAFE_init_rs232 (EXAMPLE_USART, SUSART_OPTIONS, EXAMPLE_TARGET PBACLK_FREQ_HZ):

32 mode.

// Helle world!

usart_write line (EXAMPLE_USART, "Hello, this is AT32UC3 saying hello! (press enter)in”):
Pr

enter to continue.
while

(usart_get_echo_line (EXAMPLE_USART)

= Get and echo characte

USART_FARILURE): //

usart_write line (EXAMPLE USART, "Goodbye.)n"

Sleep mode
#f This program won't be doing anything else from now on, 50 it night as well
f/ sleep.
// Modules communicating with external circuits uld normally be disabled

£
// Make sure the USART dunmps the last message completely before turning it off.
while (lusart_tx_empty{EXANPLE_USART) ) :

pcl_disable module (EXANPLE_USART_CLOCK_MASK) :

before entering & sleep mode that will stop the module operation.

a slee; deeper than IDLE, all HSB masters must
topped before entering t ep mode.

pcl_disable_module (EXAMPLE_PDCA_CLOCK_HSB)
pcl_disable_module (EZANPLE_PDCA_CLOCK_PB) :

we're going into

& Tasks | [21 Problems | ) Executables [ Memory |

\My Documents)/ USARTIL ISART. #ff (2010-07-23 10.

@ 7 = O [19= variables | % Breakpoints 58 AVR32 Regis | 4 Trace Data

£ | 3 Debug |y ARIZ CICH
AVR3Z Disas. eofsters- = Moddles| — O
e LB E

Address Frame ¢ &
Trace
0x8000207a Trace
0x8000207a main(
0x800025£0 wusart
Ox8000261e usart
OxB000Z602 usart
0xB0002498 usart
0x800024£2 usart
0x80002514 usart™
¥
= 01| (5 outine | iy Disassamby 53 T
Aml oy ~
0x80002048 <main>: pushm 7, lr
0x8000204c <main+d>: mov £7,sp
0x8000204e <main+6>: =ub sp, 8
pel_switch_to_osc(PCL_0SCO, FOSCO, OSCO_STARTUP):
0xB80002050 <main+8>: mov rlo,3
0xB0002052 <main+l0>: mov rll, 6912
0OxB0002056 <main+l4>: orh rll,0xb7?
0x8000205a <main+18>: mov ri2,0
0x8000205c <main+20>: mcall 0x800020e0 <main+lS2>
unt gpio_enable module (USART GPIO MAP,
0x80002060 <main+24>: mov rii,z
0x80002062 <main+26>: lddpc ril2,0x800020e24 <main+i!
0x80002064 <main+28>: meall 0xS00020e8 <main+lél>
usart_init_rs232 (EXAMPLE_USART, sUSART OPTIONS, E:
0x80002068 <maint+32>: mov ri1o, 6912
0x8000206c <main+3é>: orh rid, Oxb?
0x80002070 <main+d0>: lddpe rill,0x800020ec <maint+ii
0x80002072 <main+i2>: mov r12,-59392
0x80002076 <main+i6>: meall 0x800020f0 <main+l68>
usart_write line (EXAMPLE_USART, "Hello, this is A’
Ox8000207a <main+50>: lddpe r11,0x800020f4 <main+l’
0xB000207¢ <main+52>: mov  ri2,-59392
0xB0002080 <main+56>: meall OxBO0020£8 <main+l76>
while (usart_get scho_line (EXAMPLE_USART) == USAR
~» 0xB0002084 <main+60>: mov  rl2,-59392
0x80002088 <main+64>: meall OxB00020fc <main+l180>
~ 0x8000208c <main+68>: mov r8,riz -
Lo g
B KR
.38)

If we scroll to a bit we will see that 0x48 has been send to the HyperTerminal. If we look in the ASCII
table we will see that this corresponds to the character “H” which is the first character in “Hello, this
is AT32UC3 saying hello! (press enter)”. In the HyperTerminal we can also see the characters printed.

Fie Edt Source Refactor Mavigate Search Project Run Framework Window Help

2 lwin Wi e B0 Q B L= 179 | 5 Debug |Fm AVRIZ CIC+H+
35 Debug 2 RSP N = = i 3 €9 T T O [0de variables | ®o Breakponts | 4 AVR32 Regi | o TraceData £ 2 AVR32 Disas | i Registers| B Modues| = O
= o Example USART [AVRI2 Appication] BN | LB E-
= @ avrazgdoserver debugger (2010-07-23 10.36) (Susperded) | z
= 4@ Thread [0] (Suspended: Signal 'SIGTRAF received. Description: Trace/breakpoint trap.) fraed pXEs E cosaela)
=4 write,char() C:\Documents and \My Doo e USARTigrcisoFTw | T 0%00000006 0x80002498 usart_putchar ()
= 3mn:muh;uc:‘mmdm APy Do USARTisrclSOFTWARE. | | 1 oxooooooo? 0x800024£2 usart_pucchar ()
= 2 usart_vwke_ine() C:\Documents and \ My Do USART\aC\SOﬂwAFE & o0xpoooooos 0x80002514 usart_putchar ()
= 1 main{) C:\Documents and Settings\permac2|My Documents)AVR32\Example LISART{srclusart_example.c:258 0x00000008 0x80002448 usart_write_char ()
o avrazodbproxy 0x0000000a Oxf£ff13lc st.w 0x00000048
C:\Program Flles\Atmel|AYR Tools\AVR 32 Toolchainibin\avr32-gdb. exe (2010-07-23 10.38) 4l oxooooooos 0x8000248¢c usart_write_char
wd CADocuments and Sett WMy Dacumer LISART\Det JSART.elf (2010-07-23 10/ | &1 OxDODOODOC 0x80002520 usart_putchar ()
{ oxoooooood 0x8000261e usart_write_line()
| & 0x0000000e 0x80002602 usart _write_line() »
Ik >
< | [351 brace frames — — |
[& usart_example.c 52 . [g usart.c = 0 || B outine | it} Disassembly 22 S ]
gpioc_enable module (USART GPIO_MAP, Aml S

sizeof (USART GPIO NAP) / sizeof (USART_GPIO HAP[O])):

Inicialize USART in RS rade .
usart_init_rs232 (EXAMPLE_USART, SUSART OPTIONS, EXAMPLE TARGET PBACLK_FREQ HZ):

// Helle worla!

usart_write line (EXAMPLE_USART, "Hello, this is AT32UC3 saying helle! (press enter)\n");
24
while

Press enter to continue.

(usart_get_echo_line (EXAMPLE_USART) == USART FAILURE}: // Get and echo char

cters unt

Ox80002048 <main>:

pushm 7, lr

0xB000204c <main+d>: mov r7,sp

OxB000204e <main+6>: sub =p, 8
pecl_switch_to_osc(PCL_0SCO, FOSCO, OSCO_STARTUP) :

0xE0002050 <main+d>: wov  rilD,3

0xE0002052 <main+10>: mov rll,6912

0xB0002056 <main+l4>: orh rll,0xb7

0x8000205a <main+18>: mov ri2,0

0x8000205c <main+20>:

mcall 0x800020e0 <main+lSi>

gpio_enable module (USART_GPIO MAF,
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