las- rblj O
(s dund> AVR  ji350T)

(Assembly 1)

= deh B 18.62.89 HE.May.2018
an

» Freq On Pinb.8 Tiny2313

es~tn2313def . inc"

;i Default 1.0
ldi »208,. ALABABAAA1
ut ddrh,. »28 ; PPRTB.B=0utput

; Main:

1di »21,. BLHEEBREEEGEA

porth. e
porth,. »2
rijmp Freq

oy 415l iy 55 Lo o o ilika (sl i (53103l ol 5 Loy Sea b it il 5] g

LI a5 sl edle b5 e 5,5 (ol oy sy (oo ool (ixy 5550 (5550 oy Gojsel 4 Cugl

ol b ala,blals b s Bascom aile abizes (glo LLalS (yiiei aub a5 (ol 4> 348 ol 3l gy )]

S5 5 05 4y e (5 V8 (5005 51 Geble 05 05 (oo Sl 5 1y (o (5 355 5 L
sl ool 5T eV 0 55 0] (ol Jolas a5 el 00

asm.
MOWV Bd, Rr

16-bit Opcode:
0010 11rd dddd rrrr
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ol b el e 0y o8 plon il ol (b oS (o0 9,5 |y (ool b )1 a0l 51 Ls

bl b5 @0 (gl ael p aST 8y 00 (0 colaiwl MOV i el sl ob 5l ) g ¢ (gl 4 a5 glis
(5o ool ool ol (S8 aolip 5l etle () 95 2 (505 Sl 03b90 Jood sl 090 (o0 ALy
soavrasm oKl Lawl ail o ATMEL LS Jsame AVR (gla J 12iSs Sie aSul & 4z g b .09

Under Win: Under "Win and DOS:

S wavFasT.ExE

ﬁ wavrasm for Windows Iﬁ AvFasme . exe
I:ISTH Atrnel Corporation
e BB Jols ol adgy SO o [LS 0 9 ) ColighS vo iz v 0 ez YU Ll 90 y2
w@lizee gla iou glp a5 acin e sl b INC ¢l» B oyl 8 AVR g ,Sn ‘BLQS Include
5 eslitl &y 53kl WS oo a5 S50 Sleel g Sl 4 ST Joe ey yauls Jio 9,8

5 oolitul sl 4 ATMEEA32 (55,5ue 15 o &y jpemme Sy cnl w50 g wil oo INC (slebils
a8,5 S Inc LBl s e b g oS eolaiwl OX18 o,leis a5 1 (5,138l coew w0l 5 PORTB ol

:dwles Paste oy Asm LB slol yo 4
.equ PORTB =0x18

olyod 45 oY Ll § oS o oolawl INC slabls 5l s ij9el 5l (5 cpl sl el plos yo Lo
‘-g..:‘ ools )‘)3 LS)l> aJlao 4\.;..:94 ‘) DOS v )L.,o....v\

el )15 a6 AVR Studio sgs o Sluiiy ATMEL Laugs a5 51, sl 580 o5 5 ,Ses S
Sgyee ) s asliyy gzl g by plad jls i b oljen Jlosl G Glaie 4y (050 &g 4 asliy
LLalS 5l GCC aies ) ail o0 o Lol wises 59, 5 WINAVR K31, JLLalS 45 Sso 1o
oS Sliwgs andl) anles ssliiul 55 C K, UL S olsie a4 o] 5l auls e 5 S oo onlinul
s WINAVR _pgas ;5 Las aisS o IS WINAVR 545 EdItor L Ysess oS oo cai |, WINAVR

1S g0 00lisl DOS o Lol 5l el 5o Lo (0,5 pules Cony ol Sl slasl 51y GCC
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tlow] dol gl iligd g uouwl (g 31050 ol y

4l g 00,5 UNZIP o,ls 5929 allis opl ,LS ,o a5 |, AVRE4.com-avr-assembler.zip aug

Swles o5 FealS € gulyo j0 s ysb 4 |, Appnotes aig gavrasm

pcal ) 5

File Edit Wiew Favaorites  Tools  Help

O Back - ir 7 Search Folders Elv
Address ,‘;,.,C:'nI

oeer @R EAE -2 - 1 Files ¥
Eas

@ II:-II'i:'jE.jthE conkents of avras exe Appnotes
iz drive

Enter 3 ot I, cd\ & Le ROOt a3, sl opmmis cpl U351 [0 093 5L XP 590y J51s jo oyl
Sl jekaie razgh) asles Enter o ol 1) € o jle wi0e C 5l 6 (6,50 gl 10 a5 S50 40 9 asS

el pl g Wl oo;&SQT Jolo ol s mei il Sl dls 9 el b oS ol (gaal )0 OL@.@C%‘)J

awles Enter g ol b3

AWINDOWS\system 32\cmd. exe

icrosoft Windows XP [Version 5.1.2688]
(C» Copyright 1985-2001 Microsoft Corp.

“JDocuments and Settings“Behnam EakizadehXcd“

Inavrasm

AUVRASM: AUR macro assembler 2.1.13 c¢huild 2688 Sep 11 28087 14:22:34>
opyright <G 1995-2887Y ATHMEL Corporation

1zage: avrasm [options] file.asm

ype 'avrasmZ —h’' for help.

-
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g auiS 5L C plo 4 e 0sS Minimize 1) o1 5 asls a5 0pen &jge a1y 4553 o,

Colys ;o s New a5 bl cpl o JB slas o SIS ceul)) .osles olw) Notepad JB LG S
S 51 as asl atsls axgs awes s progl.asm « |, wos L6 oL (Text file ag ;3 bl
New text file & g0 4y Lis Ll sl 5 595 oos ool Glis Cosl TXE &y 4y 45 L gy pb s
3 e Gl gl e uled 1) b Wgey oS S ol (g55b 1) 955 s (Sl 298 (o0 00l iled
View 5 ,,0 5l wugs Folder Options... w3 TOOIS (s9i0 0,15 C galy0 lea J3Is 51 XP 59004
B ol 50 ol o 05 OK 5 o ylo, 1, Hide extensions for known file types a5 s
OK 5 au ¥ cpl jons b ST adl .l o,0 New Text file.txt & )50 4 Notepad lawg oo obxl
I 4y 0)bgd Sloglas a5 0y S cdwlive ooty (pl 4y Suzme asxlio b g 0t gb LB Wgey oo 5L 0,5

3425 T00IS 550 ;o Folder Options 31 imas o) pieaw (09 (wypg 5 olid il atad ;b adsl

Folder Options ——————— ZX|

_General Yigw File Types | I:Ifflir_na Files_

& oo9ny 5l JSie oo 5Locl
b s s IS s sl )i

Se2lo> bl Wgwy w4 ;0B oo

Folder wiews
You can apply the view [zuch az Detailz or Tiles] that

you are uzing for thiz folder bo all folders. Jils9° » )5L4‘° Q?.‘ 6‘)9 g

=mp
-
= !

E.-'l'-.ppl_l,l to Al Folders i [ Beset All Folders

showhiddenexts.vbs

Advanced zettings: bl Wgs yiules
Dizplay file zize information in folder tipz ]
Dizplay zimple folder wiews in Explorer's Folders list ) |
[] Display the contents of system folders
Dizplay the full path in the address bar
[] Display the full path in t.he title bar 3 LQJ.,lg A gy QMLN pas
[] Do net cache thumbnails
|=5) Hidden files and folders &

(&) Do not show hidden files and folders b b gl ale aly 0 A
{3 Show hidden files and folders
[ 1 Hide extensions for known file types
Hide pratected operating spstem files (Recommended) 9l g9y 9 00,5 UNZip ailb o 95> g0
[] Launch folder windows in a separate process 1_V_'

showhiddenextsundo.vbs

AVR64.com-showhiddenexts.zip

5o oS Restart 1) s § apled SIS

[ Restare Defaults ] e ool Gl baigun  led Sygo opl

S (290 (59, 35 Sialed pas slp g g
(axwn Kelly I8 Ll p) oS

Ok ][ Cancel ]

Avr64.com
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les ol T J3lo 1) 55 ol g 00,8 SIS 1 (g9, Progl.asm LB ol jo caddge 5l

1 i‘lotepad++ - C\Progiasm

File Edit Search View Format Document Language Sektings  Run.. 2
3 “ ¢ QYL AABIHG B

ZRAPRDBEY &N
™ F’rug'l‘.asm |

1 ; Flash 2 LED, simple asm Program by Behnam zakizadeh

2 ; www, avred.com @ Friday, 31.02.138% - 21.mMay.z2010

;. linclude NApRGEESNERI3HEEIIAC

4

5 -CSEG

& -0ORG Ox00

7 ; set stack pointer

8 Tdi r20, low(RAMEND)

9 out sPL, r2o0

10 ; S8t as output

11 =hi ddrb, 0

12 shi ddrb,1

13

14 flash:

AL shi porth, o

16 chi porth,1

17 rcall delay

18 chi porth, O

19 sbi porth,1

20 rcall delay

21 rimp flash

22

23 delay:

24 1di ris, 10

25 Toopl: 1di rl7, 255

26 Toop2: 1di ril8, 255

27 Toop3: dec ri18

28 brne Toop3

20 dec rl7?

30 brne Toop2

S, dec rla

32 brne Toopl

33 ret

34

35
1< 1l ] (=]

User Define File - asm |512bytes n:l Col:l Sel:0 Dos'l,W\ndows ANST INS

e B TP e poe Er—
4 start T Copy of AvRasml.. it untitled - Paint ocal Disk () ﬁu tepad++ - |

;6 Notepad++ L a5 asl o ATHINY13 J sy So b ool eV go (38t SO YU aaliy
By, solod 5 3,05 |, (K, &ygo 4 AVR Lol sloaS isles colls Notepad++ atdl .cul oas
yob 4 oy BBl S5l Ol ygiws 5590 50 05l 0l )ly ] 10 Stesd g 4 ASM Aigan g 00 0 u5d
FFS 55500 5955 )59y 0575 505 5 HEX Ll oloml § 10,5 Jrausl 0926 Mad Jg 0,5 pelss comy Jaio

Ol el higel |
aS |, ol @ bgs 0 DOS 6,25 € o1y (aiy,) ROOt J5Is ;0 Progl.asm Ll 6,53 5l s

sl Enter o ol 1) 5 ool o] jo 5 S 5L wag 05, Minimize el 4 L3

avrasm -fI Progl.asm

Avré4.com
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5 I o om Ole g0 o g aloll o —fI g @vrasm o a5 osl ails asg

ool Ssd ALBg w e Cuiy Oyge 4wl —fl Ole sy sy alull S 55 Progl.asm
odS 005 9 Vb Ojle b 5l e il e INtel Hex 5,5 bbb cwd s 4 Option
0> 5 9 Lo 9 05 605 L3 la eyol 9yge 4o Sledlbl 4 0gd o ools il Jgu> ENtEr
ok 1) (el s)EEPROM 35 5 (1lbs)SRAM 4 (a)Flash  abasls 5l sssladl g oo oslisul

g g0 00l lid azas Ll jo 1o b laie g lalas ogdle 4y 028 oo

e CAWINDOWS\system 32\cmd. exe

tsavrasm —fFi progl.asm
AUVURASHM: AUR macro assemhler 2.1.13 <(build 288 Sep 11 2087 14:-22:34>
opuright <C» 1925-2887 ATMEL Corporation

progl.asm{3>: Including file ‘Appnotes~tnlildef.inc’

ATtinyl3 memory use summary [hytes]:
Segment Begin

[.cseg] BxB00808 B:xB0082a
[.dseg] BxBABELE BxBABHGLA
[.eszeg] BxPDABEAE BxBEBBEE a

Aizzembly complete,. B errors. B wvarnings

TN

Ry 39 oo ol Asm J_,ls )L;S 4 Hex J.sls Al aslas S99 (S Error =2 aS e

el p,555 9,50 ;0 1) o euslys oo

¥,

File Edit ‘Wiew Favorites  Tools  Help

Q Back - ir / Search Folders mv
Address f';-.lC:".

104 Bar ":IL:I a Bl Y - - j |-;i|.E:S '
M O B (E

) Hide the contents of avrasm.exe  APRNOLES  Progl.asm  progt.hex
this drive

add rr rermmes

INTRE:
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950 (30,5 p S 9

Sl ol SIS @Y o) (oo (5,50 8 abiBl @y K 1 JUS) 5580 03,5 £S5 0 & Cug Seend (0l 5o
el 5o a8 LLLalS cpl Giolejl asens osbils (gl oS oo ool Bascom LLalS sges aseus 5l 5,500 50,5 £S5 9
&S Gyye 0 S axxle WWW.MCSEIEC.COM cule wuly oo muiS oo oolitwl T 10,59, (isw 3l Lid
Gob wlgi (oo 9 Cand a5l ooliiul 2gbils 4y (g5l wlly alils 9,50 9,5 0,590 sln oS )y el oS
250n % 3l Syge 0 anle sslitul 55w 4 eud ady HEX 1 JUsl (lp 093 5085, az s Slxoiy
aip |y FA a8 G 095 50 JB LB G b ass SIS File > New (g5, ws,5 5L 1, plsas JLLLIS Bascom
S o555 iy 3l Jlsi 50 Bl OP@N wigy IS5 (g9, i dmiio JS Billas 05 00l ialed STK 1055 Laoms
BB 500,50 60l Sl JLis 4 (28 e Djge 0y cnl Sl 4 Sl ogd sall S Ll Ol o B usS
b awles ol 1, Intel HEX a5 Files of type b censd 5l sl sas i olas |, HEX wigus U sla
Ol 3l ol JoJo o50i 0,595 5,500y 1, HEX L g5 jo plSs JLLals bawss (s (o0 5225 4 Gbgy ol 51 oslic
s LPT &0 olalis & 506 Voo a5 il .o WINAVR 515 10550 canlin 3 Shos poe s,

THRELOE. (A DBEE L 4. 05 %%l 08 SE_0 ? . S0
nonamel |&3
= PARSPSKpoganmer |

1 E . ¥ 2

2 = Buf 1 Chif

3

i SCH EE _To m u o

g

3 N =l Select binary file

7 Chip

. Lok in: | 23 BASCOM-AVR, ¥ @ e m-
FlaghROM

ﬂ L DB g

12 il { E} P0F

13 0000 |FF FF My Recert | (CIPinOUt

%é omo |FFFF Documents  |Z5)Plugins

16 0020 [FF FF = [CHSAMPLES

17 0030 |FF FF @ (use

%g 0040_|FF FF Desklop

20 0050_|FF FF

gé 0050 _|FF | FF

53 0070_|FF FF

24 0080 [FF FF | My Documents

= 0030 _|FF FF

27 0040 [FF FF

2 0080 _|FF FF g}!

ET 00CO |FF FF My Computer

31 o000 [FFFF

32 2050 | -
0EQ [FF FF

33 = File name: & v 0

34 00FD_|FF | FF ‘g e nans L < o L |

asly opl slo aeSo b o5 S5 Identify o, 5 ;L G Chip oo 5l il 350 L1 bl 5 g S

(9 oslo 7,8 plSucy Q‘L”J Yl jo Slopdais ogou (il cod b Conjond pudas 4y (o3l el ol j0) gl Jlad

A AVR ISP STK programmer
File  Buffer Nsi:

& 2 | B
tanufacto ? ‘Write buffer into chip h ROk
Chip B8 Read chipcade inta buffer =Te ¥

Avré4.com
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Hlowe s losl

o 6T ool 3L s o Sy 89y 2 ) Soileds b gillas (6,158 o 0igp o0l Cond (gl y
ol adl) 0g wwles Jlhs e 00 o iNeia wald cds O wdss Jlail § canlin (IS )0 00l )59

(3o, ppoles g0y (S g LCD S5l oly au oans] o g el TS IR GO KIURT I IR RS

v

[
g fj . Flash LED Schematic
g
wE 5 VT
m g PEROPCINTOAINOIOCOAMOS]
LED1 7 FPEUPCINT AN O COBANTOMIS O
wE —2 FPBRIPCINT 205 CRIADCTTO
—3 PERAPCINTICLENADCS
é & LEDZ —1 FPRAPCINTAADCZ
—4 FPBRSFPCINTSHRESE TIADC OO
GRD
TINv13-20P0 @ v 2164 com

GMD

plos g oaits ogs Bl 0S s 45 ouiS e edalive ool lawgi oud adgs HEX 05 4y 215 L
LQ)T O Uas 9 ..\3)‘.) LS’YL’ 6‘?‘ C€ pw Ao t}“"’“‘" 6[.(& d.nl}).g G P 6)3T e L 0 5O d.nl.’).)
0578 Oyg0 0 SIS Cledbsl il a4 LS LCD L3 Il K ple glasl oy adl el oo

—_—
™ progl . hex |

$020000020000FC

100000004 FES4DEFEEOABDOACODAC] ORO4DOCOGEZE
$10001000C1 9401 DOFSCFOAEDLIFEF2ZFEF2ZASLGFLIFFZF
10AQ020001ADSDOFFOASSCIFFORG5GS

$00000001FF

[0 T N W A ]

Avr64.com
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;Luo.w L oo alligs dol p ol

g 0p5S ool 9SSy g 0gou b Loxl b el oy (rowl (b5 G2j9e] 4 Cug ST o8

9 ol by g 3550 50 Cand b 0 ot LT e 50 T 505 90 5 g 00,5 e
CPU aile ple (15 5l )55 S0 S il (oo 4 jpbailen oS (o o 5,00 S5 slo iy
(e Cdge g3l 0,53 Je) SRAM (HEX 5 b el g3le 0,53 Joe) Flash alsl-
aly (g, Son S 50 Jioes 4 Sbl Jowe dlojiie oils s5le opd =) EEPROM
Gloo b g5 bls )l ol b 8,k 5l sl sad LS5 g byl (INTEITUPES) o aily aseis
hid o A Gl aS o)l 099 B e 6 ks ATEINY 13 wiges (69,500 10 aitws b &g 7,15

&
&

CALIBRATED
WATCHDOG INTERNAL

oSCilion
WATCHDOG TMING AND
TIMER CONTROL

TMER/
TERD

AL
MCU CONTROL
REGISTER

MCU STATUS
REGISTER

]

INTERRUPT
UNIT

PROGRAMMING
LOGIC

CONTROL
LUNES

DATA
EEPROM

STATUS
REGISTER
}
! DATA REGISTER DATA DIR.
ANALOG COMPARATOR PORT B REG.PORT B
BIT sl
| PORT B DRIVERS
[~ 5 F ) RESET
_____________________________________ 0 I S S TR 7, IO WA
¥ ¥y A
PBO-PES

ol Jds g o)l o B
sl 4l Cosgue o2
5 e ,» (DIP8)
3 5en 1S (slo i
9 Jj)‘é ‘50L> w)»)T
< Sy o2
cwes DATABUS
4 lass IS o
aly cnl o Jle ok
S,90 B Oy add ool
9 O); &° )‘)5 oolazwl
50 Do ol sle o
SRAM las 5l asb
95w sl o ple g
Joe 4 (ol ool o

BUOnUC g R PY-T RPN e

Avré4.com
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Lo jo el oad a3 8 o e (DEIAY) 50 0l 5 b ails sbn! sl CPU ojshais asa slo
M\aﬁw)osouTgL&@&éssdlggxﬁ@&)ﬁglfw@)bLASGEWWI
&y Sl 00 £9,5 . INCIUAE L a5 ¥ o Loy bas aiis ooy Jgl b ¥ asliyy )0 i)l i

G oAb LoE) by, e L a4 b JuSy S INC LB S aeed

(Bascom ,s $regfile="ATtiny13.dat”

1 i Flash 2 LED, Simple asm Program by Behnam zakdizadeh
2 ;owww, avriad . com @ Friday, 31.02.138% - 21.mMay. 2010

3 include "Appnoteshtnl3def. inc”

4

Vool s 9o (3 alils 3 HEX slaaS 15 J18 Jore roatd @ bgiye g b3 g0

Aol (losaly gl 5 Wby yme saiilon Giey lalosal, b leogeia, 4 gl oo go 0 alali b oS S50
575 B L (ples) S ;3 s # L C o alaii b Lol 5 0aijlopy iy slaogein)) g, oo L5 &
3OS CieSw £9,8 oyl ol 5l am b g cosl Code Segment s .CSEG sgein, (2igs
alolidy LCSEG ;I sn aidean atdl (wl 00,5 Ol ¢+ uyol el jo Lo aiS o atie |y aslip
Joied haid o1 o gl 9,500 a8 alisl> ¢ o)led Al sline 4 a5 39d 0 axie LORG 0X00
a Uiy Shgiws ol 5l e 4ol 5 eals aie FMP mMain ¢ rcall main ¢ call main
L] it b iy 4 bgage slaas’ J31s )3 ualie ol b (gom Slad> ;0) 098 (0 0091 4adg sla o155,
aiby 15y wyol,0 Sg>ge las das (g, (gl addy ST eais Cole, 850 pl ez Aslp (pl 4o (Al aunlyS

Dy o e d alp el cud 5 g 0sh o 1))

5 SRAM s L Lo alisl> sl .DSEG la ol 4 5 K8 sg0im, 30 JCSEG 51 ¢ o

39 5 355 o £9,5 OX60 5 Ysere .DSEG u)57 .55 39>5 EEPROM abisl> l,, .ESEG

o g 35y (o )5 4 5,5 (B Ul ol 5 g psy do SFR 2o oyl (sl ol cnl VL ol

5 ESEG el o500 A3 o 5w plo g0y slp S e wb 5l ooliiul la ol cpl Sligeen

OSas 3 )lge ol plat il cesle (i b 51T b g oz eaims (LS cnl 5 095 (o0 £, ¢ 0]
ol 0 0051 Ha3 0550 (59,80 S Lo 50 5 il Diglite Calises slag s (sl o

5l bshas gl opiiig 4 cugs CSEG 4 bgiye ORG I

] -C5EG
G - ORG x00 )‘ S 9#&@ g_i; )d 6}5 sz‘ Ya.o..x.n .M) < ‘)3 Q.SJ"‘M‘ LSLQAS

Avr64.com
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() (L3 lud> )0 aSy ghailen .ol STACK  los b aiy w0l s 958 o0 plwl Startup
PC &)l> opol 0,5 o @yge b reall Call joiws baS aslip ;0 Slgz,8 b og oas S8 55
iy 5l 50 oyl (aiBy b gl 4 bgse slo 4y 5 ,0) THH L Tet @ ars, & sl 2
PC+1 cluslxe) Dgd g0 485 L Call 3w jews S PC+1 5l ael aelsl 5 0g Sls=5k
ot s (3l el g ol Sl slam b g 0,050 &g atiy 0 wyol KL 5l LS cl (S
Al sl Sletlye 5l SO e o pudass pas Dygo 40 g o4l ol s Coeal aiy ple el Lo

L&y o aS S50yl 9,500 p, slad I cuw o ol axgi LB 4SS ieen 0 S winlesd

i 5 &ly 6o, ¢ sla Sleld s 4 s g 098 eoliiul BT oy b SRAM alasl>
Stack sl a4 Sie xS ady YU Cas a5 (S o5lal 4 Lo iy glad b asliy )

SR.AM -
Sliges L Overlap |, o1 oly oo AVR wis )3 a5 590 oo sl OVerflow
T XS] o o, b atis wledlbl (Jg 0,105 099 aitiy 63, o6 4 gz o5 |z sl

LSSt ol 45w Kia b, Freeze clls a4 a5 6 5gmls ale aalip JS g 058 sgamsl sla
i |y o] Jlaie Laid g 098 oo 0,5 Ol el hid a5 Syee 0 Jy el J> L8 Watch dog
A o hale Oledbl Jg oS o )15 Sy 4 9,500 el (o aS 1> 0g dales 5 gus [Siie aao
§ 0 sl Sld sl oY slad Slas reesd g ) (Lad 5l eS solitul o) (n e o e

IRV PN

ol % 18 SPH § SPL e s ;0 SRAM lossl ool sl aiy plo o (sl

S gy oo 5w ai £9,0 S et sl aiil o STACK PoiNter ciasw o5 oo A w50
Py sbad 5l oolitul Slas (gl i €98 (lp e (n e WS (o0 Ay osSae Djg0 4 iy Sl 4
L oply o Jlade a5 ol ooy iy 25 RAMEND ob @ (6 pusite 9,500 INC L6 1o o .l () (slesil
b 90 it Sl YOF I VL o) abidls b (slag So ;0 aSl 4y 4z gi b ol 9,8 ) )LL)
Jgiwd Lawgi g 00,5 lax 1, T 5 35, o5 e cen L LSB jlaie LOW() [giws 5l ooliul b ol oo
S 3ge y5b 9,50 R20 > o 1) o] Jaie wib o Load Immediate slas 4 45 LDI
I Vsone a5 0,0 ¥V b+ slo o)lad b oslae e yans, TY e AVR a5 0 il ails 4> g5 oS oo
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#adl Wl e A bz, ol plad g 99 o oolitul ogas Cylas gly Vb 4 VF gld i,
Dgh oo Cou 093 slr S a0 25 Y g X 0V Gl e, LS g 4 98 BT e,
315 sla SFR 1 S L &y e ol ool Sy ¢ ae o) (sl 45 OUL 5 b sy a3 0
o5 a5l 4 485 oS o (oS SPL sz 0 1, R20 sz 51 jlaie w05 oo ooliil 5,500
b ol oo Sygo ol e 0 Jy mols SPH i) L )5 o,ls SRAM o 64 Laas Tiny13

w285 oo oS SPH i) 0 551, ) bl (myol oYL Jlais HIgh(RAMEND) g0

7 i zet stack pointer
3 Tdi r20, Tow(RAMEMD)
=] out sPL, rZo

s g [OW Jole Dytel jgins) oS Joe wisful sl ATmMega32 oS o
(el high Jsles byte2

.include “Appnotes\m32def.inc”
1di r20, bytel (RAMEND)

out SPL, r20

1di r20, byte2 (RAMEND)

out SPH, r20

5 ol i <ol YOF 5l SRAM (las 0o S sasliv 45 50 10 9,500 Cods ud 4 anxl e b
sz ) ooliiul Lo amles oo jlade |, SPL i Laid &0 cnl jué o 0 soliiul pgs oo,

(S5m0 93l55 (0 RIL L R1O (glojiw 5l plaS jo 5l 5 ces (5,21 R20

« Data Direction Register ciix. a5 DDR s 20 Jais LAY g V) bglas o

O 5o e (o0 e 1) B 0590 Dg 0992 (255 b (69)5 el 00ls Lz s ez, Sl
3 bl &g S Al 4 s el 89290 DDRB s g aiale B o)g G s Lo 69,500 059
EURRCE Y RGN I X oyl LB DDRB,0 Sygo Y Ul s DDR oy abb o0 L A Sl
Sygo 55 3590 Al pnd Glp 08 (20 eyl (A sae UL, DDRB g o 5 S5 b
oled (o2 e+ b (639)9 Dyg0 4 waail 1y g 03,5 (om0 Jlaie ) L) abgye DDR (il (295
O35 So b pylas 93 8055 (oo S @ T (508 S, 612 DI 5 oy S 35 2w 61 SDI g
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10 ;o oset aé output
11 shi ddrh,
12 shi ddrhb, same: ddrb,1 = 1 (but ‘=" not allowed in asm!)

3o ahts g0 Codle b Jod G5l ael ol ol oV g0 3tz anli ol day gum Cond

aiile sgamels adl> S LSS oad ol jgrwd 90 adly ,0 b oo 4l FIMP L g oo g9,8 ]
5 Shi @lygws b ail> opl S5l jo vaims o 1, C oLy While(1){}; L <. Do:Loop
sl 3l oS deIAY asliy i Sled)d b e ol 03,5 Ligels (pig, |, POrtD s > CDI

| 00gad Jhgels g pdigy uSe Dygo 4 |, LED .l a%aTamsoa;

14 flazh:

15 sbi1 porth,
15 chi porth,
17 rcall delay
18 chi porth,
19 sbi porth,
20 rcall delay

21 rimp Flash

@ 5ol 5 Wyl 04>y )...stp 3 call S lsliw] & g0 4 rimp 3 rcall Sl ygiws a5 ail alls a> g

Sy S ;0 Cowl i BT (o0 9,50 5l o3 alable Sl o 4 (g wiil oo 65 p90 LB 4 Ay
Al oais (1 S8 slag S jo o lasbinl &l jgiws 51 S Lo DS oolawl sl Jolao 5l adadl> oS

RS B g bady pcnl sl 3 L delay abpp; 4 by asliy 31 cwnd

3 0gd e obul b LED foiSain o 53U Suil g 0gs o 48,5 CPU cég VA L VS slo s
Joie 5145 (1S o o) DTN j51md b5 055 (o0 05 fmr; 5l a2ly o AEC 500 b sy o]
PS5 Ghp DTN gyl j5iws 4 0 00ti 0 285 &j50 Slilee o (5, (LB S 50 45 (5 s
4 Loop3 I3l dil> aaby opl o (IF (bpd 5w a4 ad 6h>) Ogp dm b 4 Oyeo opl
kol dil> g )L 255%255 slaxs 4 LOOP2 dil> 5 was oo oo |, CPU ¢y piile JSw 255 olas
2 Yol ol s 1) 36 ol oley olg oo Vo dae oo L L 10x255%255 5. 4 Loopl
o oolatul wait_ms(x) L Waitms X ob & b ;I WINAVR L 5508 plSas asile ola LLalS
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2 ox3 16 i) Jols Sluslra b (5355 e ke 5 ol ahgd 08 iz o (1300 ) 45 05
2l oopol el ar o, b 9,500 5 ol (oo <S5l (sline @ ji Fet jgiws (sl (ol ;0 r16) 0o

Qe o g PC o g wilgs o 18 Stack 5l og 00,8 oy bl 5l as

23 delay:

24 Tdi rila,

25 Toopl: 1di rl7,
26 Toop2: 1di rl8,
27 loop3: dec rl8
28 brrne Toop3
25 dec rl7v

30 brne ToopZ
31 dec rla

52 brne Toopl
33 ret

oo 5l g i ooliiul 9,5 HEX i ola! b o psd glp haid coaluw oS 5l aslip opl o

lo culi b g Los Joao ciu,mi sl olg oo cieF 053] 0wl Joe 0 (sl oolial 35 ESEG 4 ek
seewd b ally o a5 ole ke 05 oo oolainl by pstie (a5 gl ju CoeSw Loo g 0,5 eolan]
i b S e 8 eRs Lo lad o wisd (oo iy INT X (6900 J3lu L C s DIM
andl ol Gy |y el g 0,5 (oS Ll U3 40 sgamme slo >, sl 4 1) Slodbl g o o prite
FB b S e ok & 4Gl g Vb (pw s Se e S35 Wl 1) 353 08 b s
oo S o3l Lo i 0,053 5l 5 plim! (6l LBl sws g, 5L L dnglie LB aites ow s
g el B 5l 9,5 J3Is sl ise ple g3lail ofy ol il ool T LIS ol jo a5 o,
DDR ol iz, 20 jlaie s zlost oslazwl 51 L3 a5 o &9 aiiled 9 0,10 3929 (cols &l jgiws
3,90 Ly 9 Ngdh (G 0,8 395 Slandati yius ) lawgd colaiul 5l L8 siol 58 508 Slgol wadjle
& S s LCD il oly sl Megal6/32 5,5 9,5 5l gom a0 2,5 15 colasl
bl (ol Gt o2 (o T3 1y ol b o5 b iie iy pa gy b (STl e 5 2 S (0 0

5 30,5 Sl o iR auseid o Oy iy yai 0 S ks a5 g0 10 g el alagd ald> pl o
5 ooite SW g 5 ool Colhe a lad gl o Slads adllas oS oy aud> ol asbp ol JS!

5 el ands wim b1, Megal6/32 oo 5e 5oy S LCD oS an ands j Lo 09y walgs

Sl 9 (Ll sla e ple boojlasbis] sl (25 g (89959 ol daws il Uoeale (oo
ol dan b g,Sn plas sl 55 (bls 0S5 bl o g Jlazes & Solbl Joue da aidy o el
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bis a5 |y glo Soly olys oo (C g Sy (5 ) (ol (5 b s 5,06 095 310 5 1, 05250 (slo
TCP/IP L LLs ) MMC L LLs |« b L3 assle (ST sls Soby a) wyls 5 g ol Y g+ L
06X S g odiw ,d SMT160 .DS1820 Jod 5l g gloil b bLs I das cox 4 5La
Pl slo LID 5 € (sla 6 jam oniigs sl (ool 51058 03by (6513380 5 D90 1 1 g 50,3 (yg0Le

S g alie sl LLalS sl (55l g (pazd sl AlliS g sy wuilgs (oo (mgle

Js and> oLk
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