Getting Started

See: hitp://lwww.cs.ou.edu/~faga/classes/general/atmel/
Summary:
e (perhaps) Install AVRstudio

 Install WINAVR

* Plug the programmer into your computer
e Plug the programmer into the bion

e Plug the power into the bion

 Create a program




Downloads from Atmel HOWTO

 libou atmega8.a

e oulib.h

e oulib_serial buffered.h
 makefile (OSX and linux)



Compiling and Downloading
(the easy way)

e Obtain a copy of the “makefile”

— Modify the “TARGET” line for your program
e Type “make”

— You should see no errors
e Type “make program”

— This will download your code to the bion

— Again, you should see no errors



Getting Started

Welcome to AYR Studio 4
é Mew Project ‘ ‘

Recent projects tadified
"gE:‘-.pru:niec:ts‘s...*-.atmelhe:-:ampIeshled_flash"sfnnl:uar 10-Feb-2009 21:16:27
@E:'ﬂ.prniects"s..."-.atmelhe:-cample&“«te&t'ﬂ.fnn 14-Feb-2008 09:20: 20
"gE:Hprniects\...Hatmelhe:-tampleahtest\fimtpmiect 14-Feb-2008 00:10:49
"gE:*-.pru:uiectsh...‘-.atmelhe:-:ampleshled_flashhfnn? A-lan-2003 13:31:15
“gE:"-.pru:uiects"«..."-.atmelhexample&“«led_flash"»fnn H-Jan-2008 12:57:39

Ver 415623 ¥ Show dialog at startup

<& Hack |




Project Menu: New Project

¥Welcome to A¥R Studio 4

— Create new project
Froject type: Project narme:

Atmel &VH Azsembler Ifirstprniect 2
4 AR GCC

¥ Createinitial fle W Create folder

1 [nitial file:

Ifirstprniect

Location:

7 \projectsharchivesymbioticimicrocontrollersatmelhexamples

Ver 415,623

<< Back et == Finizh Cancel




Back to the OS...

Copy the following to your “firstproject”
folder:

e oulib.h
 llbou atmega8.a
o (useful later): oulib_serial buffered.h



Project Menu: Configuration Options

X

firstproject Project Options N

Bctive Configuration ||:Iefault j E dit Eunfiguratiunsl

[T Usze External Makefile I |

1. Target name must equal project name.
i 2. Cleandrebuild support requires 'clean” targat,
3. Makefile and target must exizt in the zame folder

Include
Directories Output File Mame:; Ifirstprniect.elf

E Output File Directony: IdEfault'ﬁ. |
Libraries Bisica: IatmegaE v* |2L| nzigned Chars [-funsigned-char)

Unzigned Bithelds [-funzsigned-bitheldz]
Frequency: l ' hz
;’ . I - J W Pack Stucture Members [fpack-struct]
: Optimizati Os i .
il W Shart Erums [-fshart-enums)

Mernory Setkings.

=
= v Create Hex File ¥ Generate Map File "2 Gienerate List File
Cuskom Options

Wt

Cancel | Help |

roller’ atmel examples' firstproject firstproject.c |




Project Menu: Configuration Options

§ Library Search Path: (4 K & &
=

"
2 (add a dot)

Include 1

X

Direckaries
Axailable Link Objects: Lirk with These Objects:
- / libc. 4 Add Library -
librn.a
libobjc. a ;
Libr aries libprintf k. a Ptz Dbjc 4
. libprinkt_min. a
libzzant fl.a
"’ libzcant_min.a Add Object

libou atmeqgabd4p.a
el W

B 3 M e Lp
=2

Wove dovr

Custom Options

Cancel

atmelexamples' firstproject’ firstproject.c




Project Menu: Configuration Options

firstproject Project Options I

(I — Custom Compilation O ptions
":1@ : [l files] Sadal
" firstproject.c -gdwarf-2
aeneral [Linker Options] -Sljtd=gnuE|E|
-O=
— -funzigned-char
an = -funzigned-hitfieldz
™ u| -tpack-stuct
i -tzhart-enums
nchude
Directories
Libraries E dit
[|-D F_CPU=16000000

il
' ' — External Tools

Memary Settings v Usze WindWF
avi-goe: {CWIndWR-20081 205\binhavr-goe. exe

KZ

1nake: C:wiinay B -20081 2058%utlzhbinmake. exe
Zustam Options =5




Project Menu: Configuration Options

firstproject Project Options i

:,I’,--\ : — Custorm Compilation Options
A A [l files] wal Remove |
i firstproject.c -gdwarf-2
izeneral [Linker Optionz] -Sljtl:l=gnuElEl
Oz
P -funzigned-char
fas -funzigned-bitfieldz
-fpack-ztrict
-fzhort-enumsz
Include DF_CPU=16000000
Directories
Libraties Edit
' -0 atmegal ! &dd
' ’ — External Tools 2 3
Memary Setkings v UszewintvR
avi-goo: |C:SWIRAYR-20087 2054\bin'avr-goc. exe

;iake: C:5NwindR-20081 2085utils\binsmake. exe
_uskorm Options == 4

ok F Cancel |




Mware Workstation —0Xx

Fle Edit View VM Team Tabs Help

_|&] x|
Build Edit Miew Tools Debug  Window Help
N EHE U B TR AR
| [aDmaed 7] % %6 0 o T 0 e
Ei Z:\projects’archivesymbiot
= 'G Firstproject {default)® L, i
=424 Source Files ~
firstproject.c Name Malue ‘
23 Header Files
5 External Depen
23 Other Files
Name Addiess ‘Value | Bits
B 2:\projects’archive’\symbiotic, microcontroller, atmel’.examples’ firstproject’ firstproject.c * 4 b
Loaded plugin STKS00
Loaded plugin AYR GCC
Loaded partfile: C:\Program Files\AtmellAYR ToolsiPartDescriptionFiles
Etror Code: -2147467259:
4 | i
Eleuid | 0 Message %Find in Files |EBreakaints and Tracepaoints
. Ln 1, Call CAP MU CiR
wstartl 1= miller.09 | | proposals | 123 atmel | 1) slides | ? WinAYR User Manual - 2., | Microsoft PowerPoint - [c,.., ” 'b AYR Studio - Z:\proje... f @ | @ Z e 9mEzEm




Fle Edit View VM Team Tabs Help

AYR Studio - firstproject
¢ File Project Build Edt Mew Tools Debug  Window Help

NEHE U B O DG AEER

VMware Workstation

ih G S EE TN = A

i}

mopeer 1% LT GG e

Ei firstproject

: 44 firstoroject (defauly*
= 'G AR DIzl def oLl #include "oulib. h"

25 Source Files

int main{wvoid)

ODEE = 1:

25 External Dependencies 3
while(l
25 Other Files PéR%‘E{ -1

PORTB =

Loaded plugin STKS00

Loaded plugin AYR GCC

Loaded partfile: C:\Program Files\AtmellAYR ToolsiPartDescriptionFiles
Etror Code: -2147467259:

4

delay m=( 500 3
B 0:
delay m={500):

Code goes here

—0Xx

L EIET

Name

Eleuid | Message %Find in Files | @ Braakpaints and Tracepoints

wstartl 1= miller.09 | | proposals | 1= atmel

| ? WinAYR User Manual - 2., | Microsoft PowerPoink - [c... ” 'b AYR Studio - firstproj...

| 1) slides

Walue ‘
Name Addiess ‘ Walug | Bits
. Ln 14, Col 1 CAP MU CiR

f@|@ = e« gu3pM




Now for the code...

#i1nclude ""oulib.h"

int main(void)

{

DDRB = 1;

while(1l) {
PORTB = 1;
delay ms(500);
PORTB = O;
delay ms(500);

ks

}



: File

S Hd v

Project

E'@ firstproject {default)*
1423 Source Files
firstproject.c
423 Header Files

oulib.h
£5] External Dependencies
23] Other Files

Loaded plugin STES00

Loaded plugin AYR GCC
Loaded partfile: C:\Program Files\atmellavR Tools\PartDescriptionFiles!
Error Code: -2147467259:

4]

int mainiwvoid)
DDRE = 1:
while(l) {
PORTE = 1;

PORTE = 0;

delay_m=(500):
delay_n=( 500 I

VMware Workstation

M ame Walu

MName Address

Qfstart| miller.03

Eleuid | Message % Find in Files | faBreakpoints and Tracepoints

| | proposals | 1= atmel

| | slides

| g WinAYR User Manual - 2., | Microsoft PowerPaint - [c... | I 'b A¥R Studio - firstproj...




[ R PR TR e i me— == = .

NN —

'@F&'-.-‘R (el @ I Wiew i B Z:"projectsh archive' symbiotich microcontroller atmel examplesfirstproject’ firstproject' firstproject.c
Build
® avr-chicopy -j .eeprom --set-section-flagss=.eeprom="alloc,load”™ --change-section-lma .eeprom=0 -0 ihex firstproject.elf firstproject.e

AYE. Memory Usage

Device: atmegal

Program: 3226 bytes (39.4% Full)
[.text + .data + .bootloader)

Data: 16 bytes [l.6% Full)

You should get this
Build succeeded with 0 Warnings... 4—

%Build il Message | SghFind in Files @ Breakpoints and Tracepoints

'—' - -
+y Start 8§ class_introduction AVR Studio - [2:4proj... = ralks




Now We Are Ready...

* Plug the programmer into the bion (If it Is
not already)

 Power up the bion

e And download the program...
— Tools Menu: AVR: Connect



+
1) int mainivoid)
i
b DDRE = 7:
while{1) {
FORTE = 1;
delay_m=(500);

:ndencies FORTE = 0:
delay_m=i{500);

Select AYR Programmer FZ|

Cancel

Platform: Part;

STESOD ar AYRISP

JTAGICE

JTAGICE mkll

AR Dragon 1 2

Tip: To auto-connect to the programmer used lazt time, press the 'Programmer’
buttan on the toolbar.

Mote that the JTAGICE cannot be uzed for programming az long az it iz
connected in a debugging zession. [nthat cage, zelect 'Stop Debugging’ first,

| P | Dizconnected Maode. .

L ﬂInFD Z:\ projects archive .5y mbIoLic sIniCrocontroller Latmel,examples Lirstproject Jirstproject yrirskproject.c

.Beprom --set-section-flags=.eeprom="alloc,load” --chahge-section-lma .eeprom=0 -0 ihex firstproject.elf firstproject.eep

6 bytes [(39.4% Full)
+ .hootloader)

6 bytes (l.6% Full)
- Wnoinit)



A A SASGIEEE M B AE g a e ELEE e 0 s g e E =
o e e e B X i

B 2:\projects’ archive’\symbiotic\microcontroller’ ] hmples'firstproject’firstproject.c _| [

#include "oulib k"

int main(woid)

LDRE = 1;
while(l) {

PORTE = 1:

ggll?%g—‘zsg 500): Av. SP mkII in ISP mode with ATmegas - ERES
T dielay a=t 300 Main | Prngraml Fuses I Li:lc:kB'itSI Advahc_:gdl Hwd S_Btkings_l H' Info | At I

 Device and Signature Bytes

CETE— ) oo |
ISigha'tu:e ot read Fead Signature |

i~ Programming Mode and Target Settings

ISP mods j Settings.. '

ISP Frequency:  2.000 MHz

l E] £ projectsh archive’, symbiotic,microcontroller’,

D oo e +Fie 0o 2, GOE 03,07 0 =
- |Leaving programming mode.. OK! '
Getting isp parameter.. 50=0x02 .. OK
Getting izp parameter.. SD=0x02 . OK
Getting isp parameter.. 50=0:02 .. OK >




(should only need to do this once)

=]

nt main(void)
DDEE = 1; 1
while(l}) {
PORTE = 1.
ggﬁg—‘lﬁé s00): AYRISP mkII in ISP 1. iode with ATmega8 B [m] 53
1 delay_ns(500): I ain I Program Fuszes I LockBits I Advanced I Hw' Settings I Hd [nfio I At I
Fuze | Walue |
RSTDISBL |:|
WTDOM
SPIEM E
EESANWE |:|
BOOTSZ B oot Flazh zsize=1024 wordz Boot address=$0C00 -
BOOTRST |:|
CrOPT |:|
BODLEVEL Brown-out detection at WCC=2.7 4 -
BODEM |:|
SUT_CKESEL |E:-:t. Cipstal/Resonator High Freq.; Start-up time: 16K CK + B4 ms

HIGH 0x33
L0 0xFF
V¥ duta read

¥ Smart warnings

Iv “erify after programming Frogram erify | Read I

projects’ archive', symbiotic,microcontroller’,

Setting mode and device parameters.. OF!
Entering programming mode.. OF!
Reading fuzes addresz Oto 1.. OxFF, 0x93 .. OKI

Leaving programming mode.. OF] 3




int main(wvoid)

LDEE = 1:

while(l) {
FPORTE = 1;
delay m=(5007;
FORETE = 0;

delay_m=(5007;

Z:projectsh archive' symbiotic’, microcontroller’,

AYRISP mk. mn ISP mode with ATmegab44P 101 x|

i

Main  Program | Fuzes I Lu:u:kBitsI Advanced | Hw Settingsl Hia Infu:ul Auto I
— Device

Eraze Device |

¥ Erase device before flash programming v “erify device after programming

— Flazh
) |Uze Eurent Simulator/Emulatar FLASH b eman

" |nput HEX File Intru:uller"-.atmel'xexamples'\firstpruiect'ﬁdefault'xfirstpru:uieu:t.he:-: r

b SimulatarEmulator EEFB DR Memary

& Input HEX Wik ojectzharchivetsymbiatichmicrocontrallerexps\bion' S p eC I fy
Proararm 3

W erify Fear

— ELF Froduction File Format y O u r

Input ELF File | h f . |
Fuzes and lock eX I e
Er e Save muzt be specifica coree
| e | —

Proararm | W erify Fear

Erasing device.. OK! ;I !

Programming FLASH .. Okl
Reading FLASH .. OKI

FLASH contents iz equal ta file.. OK —
Leaving programming mode.. OF] hl




Flashing?

Your program will start executing as soon as
the download is complete ...

Your green Light Emitting Diode should be
blinking at 1 Hertz (once per second)



