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Introduction

This tutorial will teach you how to write, compile, and trace a simple program in Atmel Studio.
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Downloading and Installing Atmel Studio
Download the newest version of Atmel Studio from the Atmel website:

http://www.atmel.com/tools/atmelstudio.aspx

/p’ Atmel Studio x\+ EIE

(- P @ www.atmel.com/tools/atn [@ + @ || Q4 Search ﬁ B 4 # e » =

Software  Deccription _
Atmel Studio 6.2 sp2 (build 1563) Installer

(560 MB, updated February 2015)

This installer contains Atmel Studio 6.2 service pack 2 with Atmel Software Framework 3.21 and

Atmel Toolchain, Install this if you hawe previously installed Atmel Studio or have access to D
internet when installing.

Atmel Studio 6.25p2 build 1562 resolves an installation issue that was present in build 1548,

MD5: 0210b42235f2545d4adbalc423c04abl
SHA: 67 22233a65af77 14369e3dc4fe7 7eb07 635351 fc

| o]

Run the downloaded program to install the Atmel Studio IDE.

Opening Atmel Studio
Go to the Start menu and open Atmel Studio.

@] Windows DVD Maker '
23l Windows Fax and Scan
€ Windows Media Center
@ Windows Media Player
Q Windows Update

<4 XPS Viewer

.. Accessories

Documents

Pictures

. Atmel Music
BE¥ Atmel Studio 6.2 Command Prompt

~ # Atmel Studic 6.2 7o
BE¥ Command Line

. Bluetooth Suite Computer

.. Games
1. Google Talk Control Panel

4 Back Help and Support
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http://www.atmel.com/tools/atmelstudio.aspx

Creating the first project
1.

Go to the File menu. Choose New and then Project.

=
M Start Page - AtmelStudio
File
New
Open
Close
Close Solution
Import

€ Selected Items

Save Selected Items As.,
@ SaveAl

Export Template..
l| Page Setup...
3 Prnt..

Recent Files

Exit

Recent Projects and Solutions

»

»

»
Ctrl+S
Ctrl+Shift+S
Ctri+P

»

@ OErrors | 1\ 0 Warnings | (i) 0 Messages

Description

N LLEEY B Output B3 Find Results1

Edit View VAssistX ASF Project Debug Tools Window Help

_ﬂ Project...

] File.. e

&) Example Project...

Ctrl+Shift+N
Ctri+N
Ctrl+Shift+E

Tools Help
Latest News

Get Started

&

VA View % VA Ou..

Column Project

In the opened dialog,

a. Choose Assembler.

b. Name the project as toggleProject.

c. Choose the path where you like to save the project by clicking on the Browse

button.
d. Press OK.

Hew Project

Installed Templates

CCer
Assembler
Atmael Studio Seluton

Neme: 1oggleP oy et
Lecation: EAAVRprepects
Salution mame toggleProject

N —

AVR Ascembles Progect

| e
—
=)

Assembler

=7 ﬁ

Type: Assermbier

Creates an AVR §-bit Assembler project

p

m

)
"me
¢ Create ditectory for selution
‘ .
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3. Inthe Device Selection dialog
a. Select megaAVR as the Device family.
b. Choose ATmega32 (or any other Chips you want to use)
c. Select OK.

Device Selection |5
Device Family:  [megaAVR, 8-bit - s .
All : :

Name A AVE ytes) Data Memory (bytes) EEPROM (b | Device Info:
ATmegal69PA  |tinyAVR 8-bit 1024 512 “| | Device Name: ATmega32
ATmegal6A AVR XMEGA, 8-bit 1024 512 Speed: 5
ATmegal6HVA |AVR UC3, 32-bit 512 256 Vs 27/55
ATmegal6Hve |SAMS3, 32-bit 1024 512 a0 i 'AVR
ATmegal6HVBrev gm“;féb:n 1024 512 vy mega

2 32~ ] Datasheets
ATmegalbM1 |cuy '35 o 1024 512 2] Datasheets
ATmegal6U2 SAM R 32-bit 512 512
ATmegal6U4 16 1280 512 = Supported Tools
ATmega2560 256 8192 4096 £| o AtmetICE E
ATmega2561 256 8192 4096 < AVR Dragon
ATmega2S64RFR2 256 32768 8192 > i
ATmega2S6RFR2 256 32768 8192 T AR
ATmega32 32 2 2048 1024 + AVR ONE!
ATmega324A 32 2048 1024 2. JTAGICE3
ATmega324P 32 2048 1024 . G ekl
ATmega324PA 32 2048 1024 w1 MR
ATmega325 32 2048 1024 & Simulator
ATmega3250 32 2048 1024 _| & stks00
4 - m —] = STKB00 -

The compiler automatically makes the toggleProject and adds an assembly file to it.

» toggleProject - AtmelStudio EI@

File Edit View WAssist{ ASF Project Build Debug Tools Window Help
;'@J'Lﬁi‘a|*—'\éﬁﬂ’l|4'”';ﬁ'—_$|lﬂ"-§|D NJ|Debug '||@| -||Q‘3ﬁ:
IPERWE WO gedciMa|o u b [=5E(E%3 T |Ha [~ ol H 5 B

toggleProject.asm <
&
(@l Solution 'toggleProject’ (1 project)

4 toggleProject
> [=d Dependencies

* toggleProject.asm

Created: 4/3/2015 1:36:83 AM
*  Author: Naimi

m

*/ » = Labels
> [=d Output Files
a_] toggleProject.asm
Properties
W0% ~ ¢ v "
Find Results 1 v X
D@ x| 8

B Erorlist B Output % Find Results 1
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Writing the first Assembly program
Type the following program.

.INCLUDE "M32DEF.INC"
LDI R16,0xFF
OUT DDRA,R16

L1: OUT PORTA,R16
LDI R20,0
OUT PORTA,R20
RIMP L1

Building
Press F7 to assemble, or choose Build Solution from the Build menu. The results of assembling the
program are shown in the Output window.

» toggleProject - AtmelStudio EI@
File Edit View WAssistX ASF Project Build Debug Tools Window Help
AR Sl % B9 - -S| P [pebug -| [ AR

I RmY Y g aciM a2 n b|eaSEE2Es T Hx |- dE Ey

toggleProjectasm X Solution Explorer
*  Author: Naimi
! _@l Solution 'toggleProject’ (1 projec «
.INCLUDE "M32DEF.INC" “ toggleProject
LDI R16,@xFF »  [=d Dependencies
OUT DDRA,R1E > [=d Labels
S
L1: OUT PORTA,R16 B AS.. @V,
LDI R2@,@
OUT PORTA,R2@ Properties
RIMP L1
100% = + b -
Qutput > 0 x
Show cutput from: | Build v|| .ij | ,;a'ﬂ _:'.?,')| =% | =
Done building target "Build" in project “"toggleProject.asmproj™. s

Dore building project "toggleProject.asmproj”.

Build succeeded.
========== Build: 1 succeeded or up-to-date, @ failed, @ skipped ==========

‘ m 3

R Error List JERIENE B Find Results 1

Build succeeded Coll
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Debugging
1. To start debugging, press Alt+F5 or choose Start Debugging from the Debug menu.
2. The following Dialog appears and asks you to select the debugging tool. Press Continue.

Atmel Studio ==

-

Please select a connected tool and interface and try again.

3. Inthe following window, choose Simulator as the debugger and then close it by pressing the
X next to the toggleProject.

r4.’togglerjed-Atmelth:ﬁo =N ECE ==
File Edit View VAssistX ASF Project Build Debug Tools Window Help
e g R ne ™ - HIF S =N R < A= 2 | P Pl |Debug :"‘d, |remainedTimeVal el
o L R IEN I i R e A

ICLTIEIGT S toggleProject.c ~ Solution Explorer

i |

Build ‘@l Solution 'toggleProject’ (1 project)
N/A 4 toggleProject
Build Events i =d| Dependencies
Toolchai @ =4 Output Files
cocRs «di Libraries

Device Selected debugger/programmer . i3 toggleProject.c
Tool

S AS.. & VA. SEVA.
Advanced

Properties

AVRISP mkiI N
000200005943 1
3

Show output from: | Build I EEIE
Uone building project “toggleProject.cproj”. 7

Build succeeded.
========== Build: 1 succeeded or up-to-date, @ failed, @ skipped ==========

B Error List JERINY & Find Results 1

Note: Simulator vs. debugger
Using the simulator you can execute the instructions, and watch the registers and variables.
If you have a debugger, e.g. AVRISP mkll or Atmel-ICE, you can connect a trainer board to your
computer. In the case, the microcontroller of the board executes the same instructions, when you
trace the program. This facilitates you to check the hardware while monitoring the variables in the
IDE.
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4. Press Alt+F5 again. A Memory Watch windows appears which shows the contents of the
Flash memory. Close the window.

5. Now ayellow cursor is on the first line of the main program and the IDE is ready to debug
the program.

@

.togg!cproject (Debugging) - AtmelStudio | =
File Edit View VAssistX ASF Project Build Debug Tools Window Help

PR S e %A - ST R PP Debug | 2% - Bl

i O FRE D Ot S E ] U b [|LEEI T He [ DD s s i

Disassembly

toggleProject.; Processor >3 X

Step into

(F11) + Name Value
Created: 4/3/2e1 « ) Program Counter  0x00000000
Author: Naimi Stack Pointer 0x0000
W X Register 0x0000 =
Y Register 00000
.INCLUDE “"M32DEF.INC" =Wl ZRegister 0x0000
LDI R16,@xFF StatusRegister [DODEAVURDO
OUHIEIONA, 116 Cycle Counter 0
Frequency 1.000 MHz
L1: OUT PORTA,R16 Stop Watch 0.00 s
LDI R20,0 Processor
OUT PORTA,R28 = Registers
RIMP L1 ROO 000
RO1I s
" Soluti... B Prope...
Watch1 ~ I X Breakpoints > 3 Xx

New~ | X | 2935 | &' | «1 %] | Columns~ |

Na}rwe Labels Condition Hit Count

B3 Autos B Locals FARIERGEY B Watch 2 i N:ISVOL] M Call Stack M Command... 4 Immediate.. | Output

Stopped

6. To execute the instructions line by line press F10 or click on the Step over icon.

Step Into vs. Step Over
Both F10 (Step over) and F11 (Step into) execute one instruction and go to the next instruction. But
they work differently when the cursor is on a function call. If the cursor is on the function call, Step
into goes into the first instruction of the function, but Step Over executes the whole function and
goes to the next instruction.

If the execution is in a function, you can execute the function to the end by pressing the Step Out.

You can put the cursor on an instruction and then press the Run to Cursor button. In the case, the
program runs until it reaches the instruction which the cursor is on it.

Processor Tab

The Processor tab shows the current values of the CPU registers including R0O-R31, SP (Stack Pointer)
and PC (Program Counter). You can also change the values of registers by double clicking on their
values and typing a new value.
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7. To monitor the peripherals, including the 1/0 ports, click on the Debug menu, choose
Windows and then I/O view.

@ toogeProject Debugging] - AtmelStudic o e
fie [t View VhAsstX ASF Prmject Buld Debuy | Tools Wiodow Hep
|3 o) i3 P a2 489 -1 Windows o * |3 Breskpoints An-Fy
R e A R e 1 Debuggng ; @ Dets Breskpoirn:
4 Sop Debugging Cirke St F5 @ Procencr Vew
toggleProject.e X u
- - 1 Wit : t B VO View
3 manwhile = ] wl,  Lve Watch
»  Continue 3 3 Ouput
winclede <avr/io.n -
wdefloe I MU SO0000OL “n  Eoscute Smulifite w  Paliel Tesks CheleShitha 0, K £
winclede “util/delay . n* = Set Sumulitile wad  Panlle Stacks CuleShih»D. S
it malntvsis J  Aestat Watch L4
{ - o 2
DOMA = Q3FF| [Jmake port 4 As output o : y = Autor M ANY.A
& QuickWatch it O Lo Alred
wiled =
“1 Seplnte m 1 Immediate Ctels ARte]
PURTA o @FF; aere all plse I
delay n\ruw'; it | ,,) <3 Sep Over 20 vl Cali Stack Ake?
FORTA = vde; S rmake all pies oy 3 StepOue Shift+Fil A Thresde Crle AleH
Delay_ws{1088); ait i se I J -
| I Modules Cirle AU |
B% o T Mewet Shite s 3 Proceszes Ctrlo Shift» A2+ P
[ = [ :
Name Vakse FPS SR pw ’ ] Crassmmbly Alted "
Howw Broakpoen (B | Hegaters AneS
oe 42 1
M Dt
: t DataToy
Impont DataTips .. | immedate B Ouput

8. The I/0 view tab appears on the right hand side which shows the peripherals of the
microcontroller, including the 1/O ports. Select PORTA. The values of the related registers
(PINA, DDRA, and PORTA) will be shown below.

| ® teggieProject Debugging - Atmetstudio [EERECR ==
File Edit View VAwstX A Project Build Debug Tosh  Window Help
Pl Uy Sid @l Do JIL IR X # Wi, B remanedTeneVal - -Qjﬂg v

IMS IR B O G302 AN T Ha G5 | T2 DF W, | 58] % 5| aVemgal oF

togghePraject.c X * 3 X
¥ mam.while x -
Name Value
) # W) AD_CONVERTER

wincluge «pvr/io.me o

sdefine §_CMU SOs0eeOUL # M ANALDG_COMPARATOR '

oinciuse “til/delny . n" & BOOT_LOAD

- T

int sain{vola)
(

DORA « SxFF; //mate port A 3 output port

B EEPROM
& L AEXTERNAL INTERRUPT

wiilefl) Address Value Bas

' PORTA » Q1Y) makx all plog w20 o PPNA 039 a0 O0D0O0o0C -
delay_ms(1000)| //wvalit 1 sec ooRA o34 o0 ODO0OC
PORTA o e nikx all ple Ol

_delay_ma(1809);

Waich] Breskpointy

New= | X 00 |49 <% Colamns»

Name Labels Condton  Hit Count

22 Wareh 1 I R B Output

3 Breakpomty

MW mmedite

9. Press F10 (Step Over) a few times and see the PORTA register changes in the I/0 View.
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Using Breakpoints

If you want to debug a portion of a program, add a breakpoint to the beginning of this part of the
code and press the run button. The IDE runs the program and when it reaches the breakpoint, it
stops running and the yellow cursor is shown on the breakpoint line. Below, you see the steps in
detail.

1. Rightclick on the "oUT PORTA,R20" instruction. A pop-up menu appears. Choose Breakpoint
and then Insert Breakpoint. A red bullet appears on the hand side of the "ouT PORTA,R20"

instruction.
1 ] =
."“"'*' Refactor (YA) ’ ' l'_:_l_‘f_{..ﬁ
Re &t Y Breskpowt ‘ ’ A4 Datstsuakpeant Coste Shitts R l
Eoleii] e AddWatch D It Sraskpeint o o et )
iP =S & Quekivmc, Chift- O Bt Tiacapeint . ]
m Pin Yo Soutce
. ¢ Show Nest S2etement Alt«Num * +
* “%  Run To Cursee Civls F10 . Program Counter  0x00000000
A ® St Net Satement Cisle Sht=F10 Stack Pownter 00000
& - X Register 0000 e
2 G0 To Disessermdly Y Regiter (0000
S Cirle i £} ZRagiw 00020
L0 20 [ Copy PR StusRegiste DNEDDODD
é Cycle Counter 0
el 3 Pute Cobe v Frequency 1.000 Moz
e3> .J, Owtfiming » Step Watch 0.00
LD -
ouT FORTA, RAE " < Regaters
R L) o ol
N 00

00 % B ASF

= ¥ %X Binakpomis e ) X
Nawe | 7| 25 B9
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PATOURE B Weech?

2. Press F5 or the Run button. The IDE runs program until it reaches the Breakpoint. Now, you
can continue debugging from the breakpoint using the Step into and Step over buttons.

-
® 10ggieProject [Debugging] - Atmelibusic =
Fie Ede View VAWl ASF Prgject Buld Debug Took Window Help
' b0 8 R0

] 1t ws - a
3 T He a’:lﬂjjaﬂ:-;‘_‘:ﬁ":é:)
MM + Name Ve
« | Pregram Courter 0400000000
Sack Powter 0000
X Registes 000 B
¥ Register 00000
INCLUDE “M320€F.INC* e 2oegan 20000
LDI R1E,8aFF Status Regst DEDEend
< retws Regster (DNHODDEX0
o T CydeCounter 0
Fe "
LL: OUT POATA,RLS ! “‘“:"‘-_‘ 1,000 Mk
LOI A28, 0 LA A, Stop Watch 000 g
o T - Aot | = Peguten
A% L1 e L) i)
ROL 0 -

Breskpoets
News X D85 Q9 <1< Coumme

Name Labels  Condition Hit Cod

Value

. . _ ) e «
. " '

9 Mreskpores

N vecht EEEEE

3. Using the Stop Debugging icon you can stop debugging whenever you want.
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