Number 1 - Summer 2003

F=F  MEHFHAVRARIE | REXRAIR

HEM ET#AVR STUDIO 4

B, BRW , BINBAEHHN IR THAVRARZRAMEXNER,. THINBRIEHRMHEER , TEHHNE
BURTFREEGBRMARE,
TEATXHERAITTEN A ( 2C:\Temp )

AVR STUDIO 4 This file contains the AVR Studio 4 Program. This
(~15MB) . program is a complete development suite, and contains
'_3] an editor and a simulator that we will use to write our
code, and then see how it will run on an AVR device.
Assembly Sample Code This file contains the Assembly Sample code you will
(~1kB) o need to complete this guide.
‘ gi
AT90S8515 Datasheet This is the Datasheet for the AT90S8515 AVR
(~4MB) — Microcontroller. This is a convenient "Getting Started"
device. For now you don't have to worry about the
d different types of AVR micros. You'll see that they are

very much alike, and if you learn how to use one (eg.
8515), you will be able to use any other AVR without
any problems.

Instruction Set This is the Instruction Set Manual. This document is

Tt tp - R/ #iFBDTIC. com/Tech

= AVRSTUDIO4 : INMNXHR—IMTEBNFAXIE , BFERE. FEYDEE , MAXNIE | RIAUREIR
RE , AEAVRBH LZIT. XANXHEAB15MB,

= REBEH LE—/\m?,ﬁfT\mE{tTﬂ R#E1KB,

= ATO0S8515%#E F At : IXRATI0S85155 - R R, ATI0S8515 8 B—MIFER S LFMAVREH
o IﬂE%T\WH/uAVREﬁﬂ%E’Jan , AER&XTAVRRIIF=RAEFERWHELE  (RERT —REH
(Emiiss15) , ZFLEMBHFBIIEERS . XMNXHAB4IMB,

. SR MRREFMAN THESHIESHE , XMNXHEEETR. XA XHAB2MB,

ﬁu%L;u:E’gjutHfr\%BTﬁT , TENIERRLERLT.

LREAVR Studio 4

AVR StudioE B IR HARAI | R RE4FEZE S ERIRES,
£ FAWindows NT/2000/XPHI i X , REEAVR Studiofi#at , HFEREE R ( Administrator ) IXPRE R |, iX
ZWindowsRAREREEE A S IR ERHE 4.
ZRIE
1. XHAVRSTUDIO.EXEX#. XR—MNEMEXH , RESEREW I XHEEEBNERET , —R&ER
TRBEERGZRINGHBERT , INMNEBRERBEMNEZFN, ATREZHE, - BRAABENER, 00
C:\tempo
2. YUFIBXHBERTRUEG , T tempBF , MHSETUP.EXEXfF, 77T , FFHRRET , #HEERARIAN
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RERE , SR AFGAREBCHRRRE  BEREREET , BIEARINEER,
BT O FARIEREHT , BXLEE, AERAUTHEEERD , EAVRBEHLETT. I8, FEA®
BHNETUARESL , XEFHUGELERE,

AVRER 1Y £ A AR

AVRRIIF=RERAMBHEFNTSH , BARIBEERFNMALY  SHENEEERSERNER, #7
MIERMNFKIF 1B E BEAVREFHERMIAIE,
B, AVRRIIF=RA[BA D H3IRFNE

= tiny AVR ( EI{LARESE )

= AVR (ERATH)

* megaAVR (i58# )
XIARBHNXS RRAIHN , Bitiny S EEMAMNEE L EAER. BRIXBUHBRARBENEHNFHIEER
AR, WRSAEEMAR —ERHNERRE , §—PAVREABEEHEBM AR , XN MEERIEARS F T
FEENEF
BLEERTHERIBMHAVREEHTHHESRAM, EEPROM, #RSRAMEEMO, ADC, UARTEZE M,
EREENAVREH
MEBEWNBREIXAVREAREZSN , RMNATUMEAHWHELEXS - B8N
AVR , fE{LARAK——tiny AVR , fEF & 2 EH—FF#EAVR,

http://www.BDTIC.com/Tech

Fria= I 4R EAVRIHS

FIFWAMAREEREZIN , SR, LARES - &M HMA. N TEIAVRER , — N ATHMERRTE
MV EE  BERXANGEENEMNSFNER ETRESIHIRE, £X2  RINBYL—MEENEE , 84
= R-EEEEH. JUIAENNRE
»  EHEXERBINMIEN
» REREHCHTEBURB
EXRFEIHR , RIIRAATI0S85158 5 , MEF BT AREESHWRBABE—T,

mega

FELBAVRES R

BEAVRIBSHZARAER—HEERHNEBRE , BERAVRITHiRBBERNKIAIS0M . FXHMIFEABMNLER
BREFARZTRETIRABEN. UEFRTIFEZHMY , SHRABFALRRTEANERER , fARERER
THRENFHNHRT ZEBHEXHRNE,
FIFAVRE AP |, IR RIEBAH KRG LSBT LD

= B-THRXRRBESMIIE

= BN ETRERY

= ABRENA

= FESRmRE

= DAMERE
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- FESHNA

» BREE

= HEER
XEHESIEEEARNER , HIRABEMAATI0S8515CHEARUE , BEEMAVR=RNEARELEGBEER
Ho. EXREBENEIZSRY , REESBEATIOSSS15 S BEFMHEXREHNBRINANE (EHAPHTE )
, XBNBTETHEREENER , BFEAVRE W FM#EE. thut AR HMES.
SA-NEREENHIRGTELE, NRREECHREAVRABHIE  XBINNBEXEE. NRHREBRAT
BaTHiE  BRSESHEEFRIENRE.

Y : MAAVR STUDIO 4 #1TF KR

BT, OEREKXKRETHEARNG , tAETAVRNERAR | BB TELEEEFM , TE , RINBFHFITAV
RGBT &,

AVR Studio 4Ky 5 H
B | MRAEREREAVR Studio 4TF KM | (RANSENEHET RRERH.

flE— N HWINE
B3IAVR Studio 4 AR : | FFik-) BF-

ke -2~ =BET 1€ com/Tech

Fiecent projects

Welcome to A¥YR Studio 4

i
=

) @
N

EEWB S

BEANSROFERBRINEQRMTAXRBENIE |, EEBHRARTFEHRNER,

NS REBEENDR
(1) EXEELL LD Assembly program , REAREGIE - H,
(2) WMATBNEN,. HENEHITUEEEN , B FHPEIA T Leds”s
(3) BIFEZEAVR StudioBZI=4E —ANCHwXH , TEHIFH , HAIA T Leds”s
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Welcome to AVR Studio 4 N

|Leds
" P"CredaiiialFle IV Create Folder
G ) e
=
Help I << B Newt>> | BFinish Danoel]
N
(4) ERREFRIEEE
(5) WIAFTBEMED , BINZ/E , & ‘Next"#& 4,
EERRE A
AVR Studio 4B AT EFER SR X BRI E,
Welcome to AVR Studio 4
~Select debug platform and devi
]

‘?:BD]IC.Com/TeCh

3.
Help | <cBack| [tz | Frish || Cancel

(1) AVR Studio 4 AF AT IEE ST L BAXTE , AXERIMEAFTHHEIEEMNAVR Simulator,
(2) BHAEAITERAATI0S8515,
MEMRNE TR

£33 FENESER , AVR StudiofTFF 7 — N X4 |, XHHEFRLeds.asmo. AIREMRIEZE FlLeds.asmiX N & FE
HREEDIWEEDR , IREAXNMNXGEEERES. MEEXHFRA ¢ ; My Very First AVR
Project” , “ ; "WEARER , ERIFN , 2 5 UEHNRNEH 2B,
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AVRStudio - C‘."-.,tc'_-mp"-._l.r:ds"-._LEd&asm
{ Ele Project Edt Yiew Jools Debug Window Help
DAY {2RS o ORET HiM 4% AREFAE
iFEEE Eslmasm ]ﬁ&c-fl__lrge« o e e

1
Workspace E( \temp'Leds\Leds.asm
-8 Leds -
{3 Assembler

|
—_— 4

EFI|G¥$¢ET88VGEE K1¢7{9§Zﬁ'<ﬁo HH'J‘ x#mmm&&m#a o
7, ERNBAVR Studio AIBATET , FELEERNIERIRIEAVR Studio 4895 H

AY¥RStudio - Leds.asm
: Ele Project Edt View Tools Debug Window Help
DR ' 2ES oo OE BiM 6% % %E
I PEDEE i[eeabed R %of ZELvVIiME

‘Workspace

- I‘_Edk : My Very First AVR Project
(= {3 Assembler
] Leds.asm

B T L i S N e S \.—J-.,_‘H-.J'\._.:-.._,H-.J‘J

AVRStuduopE'gm!E/MVW BDT I C Com/TeCh

EEIKESHWE—TAVR Studiod WAFBFERE (GUI) .
Lalmixi

|t fws DR e Dk (shg Eede b P
IDFEOS ‘Led oo ClEY %I A 4AAAEEA IS = FEmeo 2
IBRE s BPFED R AN Teamme ds 2B/ ImEYy

2 3
L L I
L T = P ey :
i vn
i ] e | g e S e e ity e A R 1] @
|;|;|\1_=}-—-\-1='- X5 "/f o, A
éﬂ__ h B tagcall CuM

BINERFEFREX D KT 61582, EAVR Studio 4% 58 2 TAVR
StudioVFBI X # , HEIXE , HANEENBAVR Studio 4 ERN - LEEZEBNEI,
(1) B—TREEE. XSHENWIndowsBF =% , T H/REXH. BW/ES  XMEEES

7 Studiofy —LE4FBRINEE , MFEZ,
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(2) BoTRRESNE  X-EF#T - LEADT , BRRFITXHY  REMRES,
(3)F=HAHNITHEED , EXEERHE XM, IORSURIBEAAVREBHNER

(4) FORBBEN. EXEAURERNERT. X TAZHAFS , EXE A LEACKE
(5)FRRAHEND , REFREXEETR

(

6 ) BARRSERAEFR. XEERAVR Studiof#F TEMER , HINEA1%ER TAT0S8515: 5 HEFEE
XTI, ZEEERSEREREEZPETR,

AFEESAEREREE
AVR StudiofV I FREREFENIEERT , ARFTEEAZSHWARRALUER, B2 , RNEVAFERSE—
TAVR Studio B # HIHTMLES BI 324, A P ATLLMAVR Studio# 4 #9help->AVR Studio User Guide$T JF &8 B 3T 44,

WEMRNE—NBIAVREF

TH, RINEEZTHBRITNE—NMAVREF, BEGHL , BINLZETHEEHE , 218 T Leds’ME , THE , i1
FHRHmEAVRRB T,
£AVR StudiofV4RBE O , #ETHRAE , EERMNPARBUNT (TRAZHEF/KMEAXNFRBEFHFHEED )

http: //www.BDTIC.com/Tech

My Very First AVR Project

.include "8515def.inc" ;I ncludes the 8515 definitions file
.def Tenmp = R16 ; G ves "Defines" RegisterRl6 the nane Tenp
.org 0x0000 ; Places the follow ng code from address 0x0000
rjinp RESET ; Take a Relative Junp to the RESET Label
RESET: ; Reset Label
I di Tenp, OxFF ; Store 255 in R16 (Since we have defined RL6 = Tenp)
out DDRB, Tenp ;Store this value in The PORTB Data direction
Regi st er
Loop: ; Loop Label
out PORTB, Tenp ;Wite all highs (255 decinal) to PORTB
dec Tenp ; Decrement R16 (Tenp)
rjnp Loop ; Take a relative junp to the Loop | abel

EIAERBED , RBNHEeRETEN, IRFEBEONELSRINE , XM DEEFEEERN T HBRABNTIERME
o ﬁﬁgiﬁi)\m—ﬁﬁ , CTRL+F72,#& 2Project¥&#-) Build and Run,
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AVRStudio - [C:\temp' Leds\Leds.asm]

13 eie [ Broject]
| D & | Buid F7 e

ofect | Edit View Tools Debug Window Help

BuldandRun  Ctr+F7 |

(@ |
Workspace
B8 Le

B

New Project
Open Project
Save Project
Close Project

Recent Projects
Create new File
Add existing File
AVR Assembler Setup

o OET A 6B AREEA |
® & & | [Trace disabled % % of[i 2] B

include "8515def . inc"
def Temp = R16

org 0x0000
rinp RESET

RESET :
ldi Temp, 0=xFF
out DDRE. Temp

Loop:
out PORTE, Temp

dec Temp
rinp Loop

My Very First AVR Froject

:Take an Relative Junp

:Reset Lable
:Store 255 in R16 (Sin

Includes the B515 def
:Gives "Defines" Regi

FPlaces the following

Store this value in Tj

Loop Lable

Write all highs (255
Decrement R16 (Temp)
Take a relative jump

Number 1 - Summer 2003

ERHEOD (ERFNETA )  RELXFITERTF , BRBREXERIAHER B, RNEBEIRINNEF R
FREABEFE6NF (121Byte ) -

RE  NERELEETE-MAVRERFT , TERINEERARXEAB,

AR MRMRORBTEEREFE , BRECERX M. 153 RIRTEER S| AXH48515def.inc’ ME T BINE X , BEXH
N AR | W“include “c:\complete path\8515def.inc” 7,

BRRRAE

TR L /00 BT LCosk

HARBMT :

My Very First AVR Project

.include "8515def.inc"

.def Tenp = R16
.org 0x0000
rjinp RESET

RESET:
I

di Tenp, OxFF

: G ves "Defines"

;I ncludes the 8515 definitions file
Regi sterR16 the nane Tenp

; Places the follow ng code from address 0x0000
; Take a Relative Junp to the RESET Label
; Reset Label

; Store 255 in R16 (Since we have defined R16 = Tenp)

out DDRB, Tenp ;Store this value in The PORTB Data direction
Regi ster
Loop: ; Loop Label
out PORTB, Tenp ;Wite all highs (255 decinal) to PORTB
dec Tenp ; Decrement R16 (Tenp)
rjnp Loop ; Take a relative junp to the Loop | abel
www.atmel.com page 7/11
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WE , LBEN-T-TREXRRD

; My Very First AVR Project
25 () FRBTRABRER. IRALUNEERATHNEE , IREIRELT —17 , 8 1TIRFEUS ST

.include "8515def.inc"
TRMWAVREBHERE —LXFIR , LLNEPORTBHX MEFRMFM b , incXHFREXTES , ENATX
NXHEE , BRI LAEPORTBAR & F B4R H 17 th ik AE 3T B ( FEAT90S8515 8 4 7 , IR RZO0X18 ) »

.def Temp=R16
defie B AILGIEZ—NEBIZZNES (WTemp ) REFHFREH (WR16) . EHEPEAREBATFRON
&, M mREEER. (ECHBBEFMHIEERSTFERNNA)

.org 0x0000

XA TR RN TRIES EMEFlashi7i# 25 1k 51 0x0000/ £ 7T , LEMEXANMIFH , TRIESRIMPES
BEMEOX0000t 11k ( FEFlashIFF 4 ) « XHEMBREET CH LEEMN, ENESHERERRENREREUE ,
B MOX0000FF s ITIE T . HA | XEHMAUFRPIBkZRIES. BXMIFH , RIDKEFATY , FIARE
BT RIMPES,

Rjmp RESET
BIERMNNES T IESEMIEOK0000 , HXIBEHEIES ( RIMP ) i8S RMERIEOX0000£ TH | XRIETH E LR

i 0 4 00 /%WW”%D’T FCCot7Tect

RIMPEE® , 2RINIMPIES XHEBBRHFNITRE . RBEKX |, MARIMP A LA A BIFF & K Flashfz
e , HEik /D\H';FB'ZEJMP BT

RESET :

BAMRIRS, (RULBHRSRERBHEART. RENERETRIBREETHTRADI X, REEARLERSGE
B, ERIFNEHR | fmiFEREEERSH ERhL,

Ldi Temp,0xFF

X2 —/MIENEE ( Load Immediate ) % , XN —NIEH  BAEENSTFSRE, £LH , BRIIEX
TTempER16 , FTLAUX &IE T B2 3 BIEROX I A BT 77838R 16,

Out DDRB,Temp
N AR B Ldi
DDRB,Temp” ? X2MNFREIZR , MERLULBINSEGTFM. KRIELDIFOUTES , AFLXIILDIWIEER : “LDI
Rd, K", BB KRBXNM S REEABERAFTFRNRI6EIRI1. ZHEOUTHTMIEE | “OUTA,
, MFRBAX NS A AEHAROEIR3,
%ﬁw? X&IER LS , DDRBEFEEES. DDRBEFERMER , &RIFPORTBE M4 E SR i ik,
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Loop :
BER—MRS

out PORTB , Temp

PAERNTIBOXFFEAPORTB , MRMEENEXMERM4HIE , RINENEEHWPORTB , 2XIEM A5V, EE
EENRIXIONMOEMREHLEERAN , IAELEESHRARPSEXD, EMNER. NEHEBARHEK
AL EEIPORTBEE31 1285 : PORTB. PINBFIDDRB., PORTBHEAZE 178 , PINBR & AZE1FE5 , DDRB
B EtEHRAAE—RA .

Dec Temp

DECARERET , EIMETRBNRICHFERB —&HE , EIXMET , TempFHiFas ( LB RER165 1735 ) EEM
MNAHNOXFE, DECR—RERET , A\RSAXEI ZNEREST, TENESIIRESECHRABHNIESS
&Ko

Rjmp Loop

BRXFES , BINEFBES|Looptiisil , B8 —RERT , BLTempWHERELPORTB,

BFEEAL , BRERRELHEXREFAENIIRET | BRIAMMT — MRS , XMTHEM255E /M EI0, FBAFI0
BEREBEAREE?

HIRAH

ol;mxztp //www.BDTIC.com/Tech

AVR Studio 4TTAEZFAX T I , RIFRERBHNER , RNRERBEERX , AERIMHEABRER, £iLRAN
BEE-THH4RE

(1) FEEE-NECHETILIERRLMPES, XSk ERREREISHERITHIES.
(2)XBIIHEABEONSRMBIOER, IOEERMEBAFRATRALEFANELS , ETERIFEANNE

(3) ERIBRASEE RYFIRS. EARME PER : AT90S8515 simulator , Auto , Stopped, XEH—NEEBHWE
Fro BUE , REFRE-TEREER , LHINEHANSBHFNHBHELIER,

RITIOER

BMNRENTE TERXNPORTBEMERRE , FTURITFEIOERRETT , LURIONIFHMESR. BIFIOEEHN , &
BRMEREER.
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D)t ot CR ew Dok Oetg Wrdw b

IDEE0C (Rhed oo [EY RN 43ARTEA 8o REOLQ

Bt chPFVE Sk r"ﬁ:_j

. xu‘r":l“'s

v Inl1—".—-‘

[Vm [ B [ actwas

include “#51%def inc®

deot Tes e
org GudDOD
(D1
1V Tesp, OuFF

| Dicumussiunam|

| mﬂm!hwn

mu-.uanu.-.u“ cortepang wndsts
A% Seadatice ATHSISES Carfigured o
dadnd sl L gl e oy

i
|

OUp o —Fr—on v ]

| Value | Bits

1fO AT9058515
# 1 ANALOG_COMPARATOR
=0 cru
B EEPROM
-C3 EXTERNAL_INTERRUPT
#-Z2 PORTA
-2 PORTB

22 PORTB
P OORB

0x00 OODDO0O0OO

0x00 00000000
hzé pmo WD
q:l
# ) TIMER_COUNTER O

{3 TIMER_COUNTER _1
[ 39 UART
# ¢ WATCHDOG

18 (38)
17 (37)
16 (36)

o AR
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AVR Studioff R R X F 2 BB IRAB. REZFETINS , RERASFEHRES , AEREST  XFEIE

#L H‘EF1 THATRDIERIT,

@0 cu

3] EEPROM

3} EXTERNAL_INTERRUPT

52 PORTA

=22 PORTE
-£2 PORTB 0:00 00000000 18(38)
“$ DoRB 0:00 00000000 17(37)

| = g 000 00000000 16(36)

@ 52 PORTC

MAEBNR

I MINHLUR_LUIFHREM DU

®0 cru

2} EEPROM

-8 EXTERNAL _INTERRUPT

& 52 PORTA

=52 PORTB
22 PORTB 00 00000000 18(38)
¢ ooRB 000 00000000 17(37)
=2 PiNg =00 OO000000 16(38)

& 52 PORTC

BiR—IXF11

RESET :

l:{)l ldi Temp. O0xFF
out DDRB., Temp
j=H
out PORTB, Temp
dec Temp
rimnp Loop

—RF11 |, FEFHE BN LIEGQLDI Temp, OxFFiX

RESET:
1di Temp. OxFF
l={>l out DDRB, Temp

Loop:
out FORTE. Temp
dec Temp
rinp Loop

FET , RURXKETEFENT

, LDHETIITRE , HBFIXIEEOUTIES. TempHFERNNBBIRENOXFF ( MRARMERI16E

78 RERIR16FEFRNABTHEER TOXFF , BABITETempBRFFKR167T ) o

www.atmel.com
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LI AR T

3!

50 o e T 0xFF
1 enp ., K.
) %EEPW out DDR; Tenp
4 3y EXTERNAL_INTERRUPT
|52 PORTA Loop:
= 2 PORTE l%l out PORTB. Temp
22 PoRTE 60 0OO00000 18(38) dec Tew
@ DORE OxFF EEEEEEEE 17(37) e P
= PINB 000 ODDO00O0O0 16(36)
+- 22 PORTC

Bi#Z—XF11 , MEFR , DDRBHFEZSRNABTHWBENOXFF, EEH , —MNAMNFRERO , BHAREKR1, DD
RB#HIREX S HEFRRFTENPORTBIZE N,

P FINFLS TP U
®=-0 cPu RESET:

Ly ldi Temp. OxFF
& %EEPROM out DDRB, Temp
[#1-%% EXTERNAL_INTERRUPT
52 PORTA Loop:
= E PORTE out PORTB, Temp
=2 PORTB orf mummmmmm 509 ||| 3';‘;;2&
@ DORB 0FF EEEEEEEE 17(37) 2
== PINE 000 00000000 16(38)
-2 PORTC

Bi#%—IXF11 , OXFFEAPORTBEZ8: , 28k EMDECHE T, TEFIPORTBHFEZENAR0xXFF , {E2PINBE

o =]
FERAAMARRE0x00,

CEoLF ML P T

0 cru RESET:
EEPROM 1di Temp. OxFF

out DDRB. Temp

EXTERNAL_INTERRUPT

#-52 PORTA Loop:

=52 PORTB out PORTB., Temp
=2 PORTB OFF EENEEEEE 505 ||/ gigp'ff;gp
® DORE OxFF EEEEEEEE 17(37) :
22 Ping OFF EEEEEEEE 15(35)

358 PORTC

Temp — , T RKOXFE, & AN BT TOXFF, A 2 B IEE 5K
b3 LS B e GO Sh

ﬁ&ﬁ’ﬂiﬁ IPINE 88+, E !ZM’RFEE BT, #%?W)‘:‘E&D*E’J&HRTE*%%#E’JIVEEB%O
P FINELLS LTI HRH UK, RESET:
®m-0 cru :
1di Temp. O0xFF

ok doly out DDRE, Tenp
-y EXTERNAL_INTERRUPT
#-52 PORTA Loop:
=52 PORTB =»|  cut PORTE, Temp

2 PORTE 0FF EEEEEEEE 15(38) f}';g;igg

¢ DORB off EEEEEEEE 17(37) : 2

= P 0FF EEEEEEEE 16(35)
#-52 PORTC

T—RETREEES , B—IXF11 , RIMPESHEINT , AEFLEHREZFIOUT PORTB ,TempiE<T.

TS MM AR
=0 cPu RESET:
= 1di Temp. 0xFF

+= 3 eeprOM put DDRB. Temp

w0 C EXTERNAL _INTERRUPT

= 52 PORTA Loop

=22 PORTE out _EORTB, Temp
=2 PORTB ot mmmmmmmO e | |[P 0 dec Texp
< DDRE FF EEEEEEEE 17(37) TIAR LoAP
=2 PINg 0xFF HEEEEEEE 16(3%)

=522 PORTC

BR—IXF11 , W TempEERE FPORTBEH 787, —EIZF11 , {fRERIPORTBFH Fa7 1 E Al LA —Ei% F £I0x00
 MRBRERZITEF , 2BEFAERE?

N

S ENER  AFEENERE. BTAVREFE TSN, MERINLERIIEE K KEFNEIHFERF
?ﬂzEILXIE.%IﬂEE’MtﬁEH—WJ ERXERBRNMITIEN, EXEHE—IMIE . www.AVRfreaks.net , FIXEAB KX
EREFHNNAF T , BBREET,
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