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Kirish
Bu o’quv jarayoniga el ktr n qurilmalarni pr ss nal l yihal vchisining

PR US n mli avt matlashtirilgan ish o’rni tizimini kiritilganligi mun sabati
bilan ana shu tizim as sida talabalar zam naviy mikr ntr ll rlar va ularni
dasturlash v sitalari bilan tanishtirish imk niyatiga hamda l yihalash jarayonida

mpyut r va zam naviy rgt nika v sitalaridan f ydalanishning amaliy
ko’nikmalariga ega bo’ladilar.

ISIS dasturiy majmuasida turli mikr ntr ll rlar uchun “C/C++” tilida
tayyorlangan dasturni tarjima qilib b ruvchi translyat rlar mavjud. Ushbu
traslyat rlar yordamida dastlabki dastur faylidan mikr ntr ll r uchun ishchi
dasturni tayyorlab lamiz. Buning uchun ISIS ishchi ynasida Sourse m nyusi
tarkibidagi Add/Remove Sourse files m nyusi bilan l yihadagi mikr ntr ll rga
yuklanishi l zim bo’lgan dastur faylini va k rakli mikr ntr ll rni amda
translyat rni tanlash l zim. SHundan so’ng translyatsiya qilinsa va dasturda h ch
qanday at  bo’lmasa, translyatsiya natijasida h sil bo’lgan (*.hex) fayl

yihadagi yuklanadi. Agar l yiha dasturi S tilida tayyorlangan bo’lsa va bu
dastur S translyat ri bilan translyatsiya qilinsa va dasturda h ch qanday at
bo’lmasa, translyatsiya natijasida h sil bo’lgan (*.hex) fayl l yihadagi
mikr ntr ll rning dastur tirasiga al ida yuklanishi l zim.

Dastlabki dastur matnini tayyorlashda tanlangan Atmega8
mikr ntr ll rining k mandalar tizimidan hamda ushbu l yihada ishlatilgan
DS1307 mikr ntr ll ri k mandalaridan f ydalanamiz. Bu k mandalar haqidagi
ma’lum tlar m s ravishda [1],[2] hamda [3] da to’liq k ltirilgan.

AVR mikr ntr ll rlari Atmel k rp tsiyasining nisbatan k nja
mahsul tlaridan biridir. Ushbu tur mikr ntr ll rlar kundan kun riv jlanib

rm qda, yangidan yangi kristallar kashf qilinm qda, mavjud mikr ma
chiplarini qo’llab quvvatlaydigan dasturiy ta’min tlar tak millashtirilib

ngaym qda. Atmel firmasining AVR mikr ntr ll rlari rasmiy katal gi
nashri 1997 yil mayida birinchi marta e’l n qilingan edi. Ushbu katal gdan atiga
to’rtta dastlabki AVR "classic" ilasiga mansub AT90S mikr ntr ll rlari j y
lgan edi. Navbatdagi k ngaytirilgan ikkinchi katal gi nashri 1999 yil avgustda

chiqqan bo’lib, unda AVR mikr ntr ll rlarining uchta ilasi, ya’ni "tiny",
"classic" va "mega" ilalari j y lgan edi. Ana shundan b ri Atmel firmasi
mikr ntr ll rlarining yangi katal gi jurnal ko’rinishida nashr qilinmagan.
Amm , Atmel firmasi mikr ntr ll rlarning el ktr n ko’rinishdagi (Data Sheet)

nik ma’lum tlarini d im  int rn tdagi
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www.atmel.com/atmel/products/prod23.htm. inf rmatsi n saytida e’l n qilib
radi.

zirda barcha AVR mikr ntr ll rlari dastur yozishga mo’ljallangan
Flash- tirasiga ega. Ushbu tiraga ddiy pr grammat r qurilmasi yoki
mikr ntr ll r SPI-int rf ysi rqali to’g’ridan –to’g’ri mur jaat qilish mumkin.
Mikr ntr ll r Flash- tirasiga 1000 martagacha dasturlarni qayta yozish
mumkin. 2001-2002 yillarda ishlab chiqarilgan "AVR-mega" ilasi
mikr ntr ll rlari o’z-o’zini dasturlash hususiyatiga ega. Bu mikr ntr ll r
kristali mustaqil ravishda h ch qanday tashqi pr grammat r qurilmalarisiz Flash-

tirasida yozilgan dasturni o’zgartirish mumkinligini anglatadi. Ya’ni yangi
AVR mikr ntr ll rlari o’ziga yozilgan dastrurni va ishlash alg ritmlarini
o’zgartirishi hamda k yinchalik ushbu o’zgargan alg ritm yoki dastur bo’yicha
ishlashi mumkin. Masalan, bir qancha ishchi dasturlar yozish va saqlash hamda
zaruriyat yuzasidan almashtirish mumkin.

Shuningd k barcha AVR mikr ntr ll rlari en rgiyaga b g’liq bo’lmagan
EEPROM- tiraga ega. Ushbu tur tiraga mikr ntr ll r o’ziga yozilgan
dastur bajarilayotganda mur jaat qilishi mumkin. SHuningd k vaqtinchalik
saqlanuvchi ma’lum tlarni, turli il o’zgarmaslarni, qayta k dlash tizimi
jadvallarini, kalibr vkal vchi k effitsi ntlarni va shunga o’ shash ma’lum tlarni
saqlashga qulay. EEPROM- tira ham SPI int rf ysi yoki pr grammat r rqali
yuklanishi mumkin. Mikr ntr ll r EEPROM - tirasiga 1000 martagacha
ma’lum tlarni qayta yozish mumkin. Ikkita FLASH Lock Bits va EEPROM Lock
Bits k nfiguriyatsiya bitlari yordamida m s h lda FLASH- tiradagi dastur
hamda EEPROM – tiradagi ma’lum tlarni ruhsat b rilmagan o’qishdan him ya
qilish mumkin. Ichki rativ SRAM tira barcha AVR mikr ntr ll rlari
"classic" va "mega" ilasida mavjud. "tiny" ilasidan faqatgina ATtiny26/L
mikr ntr ll rida ichki rativ SRAM tira ko’zda tutilgan. Ba’zi
mikr ntr ll rlarga ma’lum tlarni yozish uchun 64 Kbaytgacha tashqi tira
ulanish imk niyati mavjud.



Bajardi:           Ruzmetov .A.Y    Bet

Tekshirdi:              Setmetov N.U.
.

1) Atmel corporation firmasining AVR mirokontrollerlari asosida
qurilmalarni ishlab chiqish

Atmel k mpaniyasining AVR mikr ntr ll lari barcha ilg’ r
giyalarni mujassamlantirganligi, f ydalanuvchi t nidan el ktr usulida

pr grammalashtiriluvchi , minimal manba ist ’m li, yuq ri t zlikli,
riv jlangan RISC-ar it kturali, funktsi nal tugallanganligi va minimal razm rlari
bilan ajralib turadi.

Atmel Corporation k mpaniyasi naz rat va b shqarish tizimlari uchun
el ktr n k mp ntlar ishlab ishlab chiqarishga i tis slashgan bo’lib, h zirda
MCS-51, ARM, AVR, AVR32 mikr ntr ll rlarini ishlab chiqarish bo’yicha
takchilik qilib k lm qda. As siy ishlab chiqarilayotgan mahsul tlari as san

quyidagilardan tashkil t pgan:
8 – razryadli univ rsal mikr ntr ll rlar (MCS-51, ARM, AVR, AVR32);

tis slashtirilgan tira mikr malari;
ydalanishni ch kl vchi qurilmalar (KeyLock);
yihalashning t nik va dasturiy v sityalari (CodeVisionAVR, AVR

Studio, WinAVR, AVR ISP).
Bugunga kelib, AVR mikr ntr ll rlar standart ilasini uch guruhga

ajratish mumkin:
tinyAVR (ATtinyxxx):

Flash- tira - 16 Kbaytgacha; tashqi pr ativ tira SRAM  -
512 baytgacha; EEPROM – tira 512 baytgacha;

Kirish-chiqish liniyalar s ni 4-18 (mikr ma chiqimlarining
umumiy s ni 6-32);

rif riya qurilmalarining ch klangan nab ri.
megaAVR (ATmegaxxx):

Flash- tira - 256 Kbaytgacha; tashqi pr ativ tira SRAM  -
16 Kbaytgacha; EEPROM – tira 4 Kbaytgacha;

Kirish-chiqish liniyalar s ni 23-86 (mikr ma chiqimlarining
umumiy s ni 28-100);

Apparatli umn jit l;
ngaytirilgan p rif riya qurilmalari va k mandalar tizimi.

XMEGA AVR (ATxmegaxxx):
Flash- tira - 384 Kbaytgacha; tashqi pr ativ tira SRAM  -

32 Kbaytgacha; EEPROM – tira 4 Kbaytgacha;
To’rt kanalli DMA-k ntr ll ri;

disalarni qayta ishl vchi inn vatsi n tizim.
AVR mikr ntr ll larini ishlatilish s halari ko’p qirrali. “Tiny” ilasiga

mansub mikr ntr ll rlar avt billarlarda turli il int lluktual datchiklar
ko’rinishida, o’yinch qlar, k mpyut rning b sh platasida, m bil t nlarida
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rm qga ulanish k ntr ll rlari, zaryadlash qurilmalari, tutun va v d kt rlari,
maishiy t nikada, turli il infraqizil nurli mas faviy b shqaruv pultlari sifatida
ishlatlib k linm qda.

“Classic” ilasiga mansub mikr ntr ll rlar turli il m mlar,
zam naviy zaryadlash qurilmalari, Smart Cards sinfi mahsul tlari va ularni
o’qish qurilmalari, avt billarni turgan j yini aniqlash uchun navigatsiya
tizimlarida, murakkab maishiy t nikada, mas faviy b shqarish pultlarida,
tarm q kartalarida, k mpyut r b sh platalarida, yangi avl d m bil t nlarida
shuningd k turli il ishlab chiqarishdagi naz rat va b shqarish tizimlarida
islatilmoqda.

“Mega” ilasiga mansub mikr ntr ll rlar anal g (NMT, ETACS,
AMPS) va raqamli (GSM, CDMA) m bil t nlar, print rlar va k ntr ll r
kalitlar, faksimil al qa apparatlari k ntr ll rlarida va ks kslar, zam naviy
vinch st r disklar k ntr ll rlari, CD-ROM va b shqa qurilmalarda ishlatiladi.

zirda barcha AVR mikr ntr ll rlari dastur yozishga mo’ljallangan
Flash- tirasiga ega. Ushbu tiraga ddiy pr grammat r qurilmasi yoki
mikr ntr ll r SPI-int rf ysi rqali to’g’ridan –to’g’ri mur jaat qilish mumkin.
Mikr ntr ll r Flash- tirasiga 1000 martagacha dasturlarni qayta yozish
mumkin. 2001-2002 yillarda ishlab chiqarilgan “Mega” ilasi mikr ntr ll rlari
o’z-o’zini dasturlash hususiyatiga ega. Bu mikr ntr ll r kristali mustaqil
ravishda h ch qanday tashqi pr grammat r qurilmalarisiz Flash- tirasida
yozilgan dasturni o’zgartirish mumkinligini anglatadi. Ya’ni yangi AVR
mikr ntr ll rlari o’ziga yozilgan dastrurni va ishlash alg ritmlarini
o’zgartirishi hamda k yinchalik ushbu o’zgargan alg ritm yoki dastur bo’yicha
ishlashi mumkin. Masalan, bir qancha ishchi dasturlar yozish va saqlash hamda
zaruriyat yuzasidan almashtirish mumkin.

Shuningd k barcha AVR mikr ntr ll rlari en rgiyaga b g’liq bo’lmagan
EEPROM- tiraga ega. Ushbu tur tiraga mikr ntr ll r o’ziga yozilgan
dastur bajarilayotganda mur jaat qilishi mumkin. SHuningd k vaqtinchalik
saqlanuvchi ma’lum tlarni, turli il o’zgarmaslarni, qayta k dlash tizimi
jadvallarini, kalibr vkal vchi k effitsi ntlarni va shunga o’ shash ma’lum tlarni
saqlashga qulay. EEPROM- tira ham SPI int rf ysi yoki pr grammat r rqali
yuklanishi mumkin. Mikr ntr ll r EEPROM - tirasiga 1000 martagacha
ma’lum tlarni qayta yozish mumkin. Ikkita FLASH Lock Bits va EEPROM Lock
Bits k nfiguriyatsiya bitlari yordamida m s h lda FLASH- tiradagi dastur
hamda EEPROM – tiradagi ma’lum tlarni ruhsat b rilmagan o’qishdan him ya
qilish mumkin. Ichki rativ SRAM tira barcha AVR mikr ntr ll rlari
“classic” va “mega” ilasida mavjud. “tiny” ilasidan faqatgina ATtiny26/L
mikr ntr ll rida ichki rativ SRAM tira ko’zda tutilgan. Ba’zi
mikr ntr ll rlarga ma’lum tlarni yozish uchun 64 Kbaytgacha tashqi tira
ulanish imk niyati mavjud.
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Garvard ar it kturali mikr ntr ll rlarda k manda bitta tsiklda o’qiladi
(hamma k mandalar uzunligi bir hil – 16 razryadli). Bu vaqtda a t

tirasidan o’qish yoki yozish mumkin, chunki bu shina al hida.
Standart ilalar as sida aniq bir masalaga m slashtirilgan

mikr ntr ll rlar ishlab chiqariladi:
USB, CAN LCD int rf yslar o’rnatilgan mikr ntr ll r;
radi qabull vchi va radi uzatuvchi qurilmalar o’rnatilgan

mikr ntr ll rlar —ATA xxx, ATAMxxx s riyali;
dvigat llarni b shqarish uchun — AT90PWMxxxx s riyali;
avt billar el ktr n s malari uchun;
yoritish t nika uchun.

AVR mikr ntr ll rlari strukturasi. Mikr ntr ll rning har bir qismi
quyidagi uch guruhga t gishli bo’lishi mumkin:

1. Mikr ntr ll r yadr si;
2. rif riya m duli;
3. Mikr ntr ll rning ma sus qismi.
Mikr ntr ll r yadr si. Yadr  as siy qism bo’lib, u mikr ntr ll rni

ishlashga majbur qiladi. Bu guruh tarkibiga quyidagilar kiradi (1.14.-rasm):
1. Takt g rat ri
2. Dastlabki h latga qaytish s masi ( )
3. Markaziy pr ts ss r (CPU)
4. Arifm tik-l gik qurilma (ALU)
5. mandalar tira qurilmasi
6. t tira qurilmasi
7. Uzilishlar tizimi ( )
8. mandalar tizimi.
AVR pr ts ss rlari r gistrli faylga birlashtirilgan 8-bitli 32 ta r gistrdan

ib rat. Id al RISC yadr si ar it kturasidan farqli o’lar q ushbu r gistrlar mutlaq
rt nal emas:

Ba’zi k mandalar faqat r16…r31 r gistrlarida ishlaydi. ANDI/CBR,
ORI/SBR, CPI, LDI, LDS(16-bit), STS(16-bit), SUBI, SBCI, shunikd k SER va
MULS randlari bilan b sita ishlaydigan k mandalar shular jumlasidandir;

16-bit qiymatli shiruvchi va kamayuvchi k mandalar (ADIW, SBIW)
randlari b sita faqat quyidagi r25:r24, r27:r26 (X), r29:r28 (Y), yoki

r31:r30 (Z) r gistrlari juftlaridan birida ishlashga mo’ljallangan;
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1.2-rasm AVR mikr ntr ll rlarining umumiy struktura s masi

gistrlar juftini nus alash k mandalari faqat t q s ndagi (r1:r0, r3:r2,
…, r31:r30) qo’shni r gistr juftlarida ishlaydi;

Ko’paytirish natijasi (ko’paytirish m duli mavjud m llarda) d im
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r1:r0 r gistrlar juftligida j ylashadi. SHuningd k, faqat ushbu juftliklar o’z-o’zini
dasturlash k mandalari uchun randlari sifatida ishlatiladi;

Ko’paytirish k mandalarining ba’zi variantlari faqat r16…r23 (FMUL,
FMULS, FMULSU, MULSU) diapaz nidagi r gistrlarni argum nt sifatida qabul
qiladi.

mandalar tizimi. AVR mikr ntr ll rlari k mandalar tizimi
instruktsiyalari yuksak riv jlangan va turli il m llarda turlicha bo’lib, 90 dan
133 tagacha tadi.

Ko’pchilik k mandalar bitta tira yach ykasini (16 bit) egallaydi.
Ko’pchilik k mandalar bitta takt m baynida bajariladi.

AVR mikr ntr ll rlari k mandalar to’plamini bir n chta guruhlarga
ajratish mumkin:

mantiqiy amal bajaruvchi k mandalari;
arifm tik amal bajaruvchi va siljitish k mandalari;
bitlar ustida amal bajaruvchi k mandalari;
ma’lum tlarni jo’natish k mandalari;
uzatishlarni b shqarish k mandalari;
tizimni b shqarish k mandalari.

rif riya m dullari. P rif riya m dullari tashqi s malar bilan al qa
int rf ysini tashkil qilish imk nini b radi. Masalan, kiritish – chiqarish univ rsal

rtlari, suyuq kristalli indikat rlar ( ) drayv rlari, ARO’ kirishlari, 
chiqishlari va vaqt int rvallarini his blash qurilmalari (taym rlar). P rif riya
qurilmalarini b shqarish adr slangan ma’lum tlar mak ni rqali amalga

shiriladi. Qulaylik uchun qisqartirilgan k mandalar ishlatiladi (IN/OUT).
Mikr ntr ll rlarning ma sus qurilmalari:
1. nfiguratsiya bitlari
2. Manba ulanganda ishl vchi int grallangan “ ” s masi (POR)
3. Manba kuchlanishi pasayishidan ishl vchi “ ” s masi (BOR)
4. St y taym r
5. En rgiya t jamk r r jimi (SLEEP)
6. Int grallangan (ichki) RC takt g rat ri
7. O’z – o’zini (ichki s mali) ( ) pr grammalashtirish.
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2) AVR Atmel Studio 7.0 dasturida Atmega8 mikrokontrolleriga
dastur kodini yozish.

Atmel Studio dasturi Atmel firmasining maxsuloti bo’lib, bu dastur Atmel
firmasi chiqaradigan mikrokontrollerlariga kod yozish imkoniyatlari mavjud.

Quyidagi mikrokontrollerlariga dastur kodini yozish mumkin :

Atmel Studio dasturida ATmega8 mikrokontroller bazasida 8x48 matritsali
yuguruvchi satr loyihasini uchun dastur kodini yozamiz. Buning uchun biz avvalo
Atmel Studio 7.0 dasturini o’rnatamiz.

Dasturni o’rnatib bo’lganimizdan keyin uni ishga tushiramiz. Ishga
tushirilga dastur (2.1-rasm)da ko’rsatilgan.
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2.1-rasm. Atmel Studioning umumiy ko’rinishi.
Dasturda ATmega8 mikrokontroller bazasida 8x48 matritsali yuguruvchi

satr loyihasini uchun dastur kodini yozish uchun quyidagi ketma-ketlikni bajarish
kerak. “File - >New - > Project...” shu tarzda amallarni bajarish (2.2-rasm)da
ko’rsatilgan.

2.2-rasm.
Atmel Studio dasturida mikrokontrollerlarga  C/C++ va  Assembler

tillarida dasturiy kodlar yozish mumkin.
New Project dastur oynasidan “C/C++” tilini tanlab undan GCC  C

Executable Project ni tanlab Name joyiga project nomini kiritamiz va “OK”
tugmasini bosamiz ya’ni bu jarayon 2.3-rasmda ko’rsatilgan.
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2.3-rasm
OK tugmasini bosganimizdan keyin dastur kodini yozish uchun bizga

kerak bo’ladigan mikrokontrollerni turini tanlab olamiz. Bu jarayon 2.4-rasmda
ko’rsatilgan.

2.4-rasm
Dastur muhiti ichiga loyiha kodi kiritilishi 2.5-ramda ko’rsatilgan.
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2.5-rasm
Dastur kodini kiritib so’ngra .HEX kodini olamiz va .hex kodini

olib loyihani ishga tushirish uchun mikrokontrollerga hex kodini
yozamiz va loyihamiz ishga tushadi.

3) ISIS Proteus vertual dasturida 8x48 matritsali yuguruvchi satr
loyihasini ishlab chiqish.

ISIS Proteus dasturiy k mpl ksi el ktr n qurilmalar ishini o’rganishda
amaliy animatsi n va simulyatsi n t giyadan mustaqil f ydalanish imk nini

radi. Bu dasturiy k mpl ks ISIS va ARES dasturlarini hamda ko’plab
zam naviy mikr ntr ll rlarning simulyatsi n m llari va ularni dasturlash

sitalarini o’z ichiga ladi. ISIS dasturi yordamida int raktiv r jimda har qanday
murakkablikdagi anal g yoki raqamli el ktr n qurilmani uning printsipial

masi as sida tadqiq etish, s maga k rakli o’zgartirishlar kiritish, yoki
mikr ntr ll rli qurilmalarning dasturini t kshirish, k rkli o’zgartirishlarni
kiritish mumkin.

ISIS Proteus dasturiy pak tiga  Proteus  7
Professional tizim m nyusi rqali mur jaat qilish mumkin.

ISIS Proteus dasturi ishga tushirilgach, quyidagi yna h sil bo’ladi (3.1-
rasm):
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3.1-rasm. ISIS Proteus dasturi ishchi muhiti.
Agarda ushbu dasturda yangi l yiha yig’ish k rak bo’lsa, tanlangan

yihadagi qurilmani ishlashi, printsipial s masi va s mada k ltirilgan iz hlar
as sida qurilma haqida quyidagi ma’lum tn ma tayyorlanadi.

o qurilmaning vazifasi;
o qurilmada ishlatilgan el ntlar va ularning vazifalari;
o mikr ntr ll r dasturi va bu dastur tayyorlangan muhit;
o qurilma ishini naz rat qilish uchun ishlatilishi mumkin bo’lgan o’lch v

asb blari;
o qurilma ishini naz rat qilish r jimlari va b shqa ma’lum tlarni o’z

ichiga lishi k rak.
Yangi l yihadagi s ma el ntlarini bibli kadan lingan

mp ntlardan f ydalanib tahrirlash darchasiga birlashtirish va j ylashtirishga
uchun tashlanadi. Buning uchun “Bibli ka m nyusidan

..P” mandasi yoki P klavishasini tanlanadi (3.2-rasm).
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3.2-rasm.
Ushbu darcha rqali l yiha k mp ntlari barchasi tanlab linadi (3.3-rasm).

3.3-rasm. L yiha k mp ntlarini Proteus dasturi bibli kasidan tanlash
darchasi

AVR mikr ntr ll rlarini dasturlash uchun ularning k mandalar tizimini,
ass mbl r tilini yoki C tilini hamda dasturlash v sitalari yordamida
mikr ntr ll r tirasiga kiritilishi l zim bo’lgan dastur k dini tayyorlashni
o’rganish talab etiladi.

Proteus dasturida ass mbl r tilida yozilgan dasturni H  faylga
aylantiruvchi translyat rlar mavjud. Translyat r ishi natijasida h sil bo’lgan
faylni mikr ntr ll rning tirasiga b sita yuklash va ishga tushirish
mumkin.
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Dastur tayyorlash jarayonida har bir mikr ntr ll r uchun mo’ljallangan
al hida translyat r tanlanib, aktivlashtiriladi.

Tanlangan mikr ntr ll r uchun dastur yozish ISIS Proteus dasturida
yiha tuzishdan b shlangani maqbul. Bu l yiha h ch bo’lmasa tanlangan

mikr ntr ll rning simulyatsi n m lidan ib rat bo’lishi l zim.
So’ngra shu mikr ntr ll r uchun yoziladigan dasturning dastlabki matni

”  “ ” m nyusi bilan
yiha tarkibiga kiritiladi (3.4-rasm):

3.4-rasm. Mikr ntr ll rga yoziladgan dastur k dini qo’shish.
Unga k rakli o’zgartirishlar kiritib, uni qayta translyatsiya qilish va

to’plash quyidagi m nyu rqali bajariladi (3.5-rasm):

3.5-rasm.
undan so’ng tayyor bo’lgan dasturni mikr ntr ll r tirasiga yuklash

uchun Ctrl+E klavishalar juftligi yoki “ ” m nyusi rqali
quyidagi “ ” ynasi chiladi(3.6-rasm):
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3.6-rasm. “ ” ynasi.

Bu ynadagi  b lgi bilan chiladigan quyidagi dial g ynasidan
tanlangan fayl mikr ntr ll r tirasiga yuklanadi (3.7-rasm).

3.7-rasm.

Mikr ntr ll rga dastur (Hex-fayl) qo’shish uchun, sichq ncha o’ng
tugmachasini mikr ntr ll r ustida b sib, k nt kst m nyudan Edit
Properties  Program File k mandasi tanlanadi va bizni qiziqtirgan *.hex faylga
bo’lgan yo’l qo’rsatiladi. Ushbu darchadan mikr ntr ll rning ishchi
chast tasini b rish mumkin.

Proteus dasturida yig’ilgan mikr ntr ll rlarning kiritish chiqarish
rtlarini tadqiq qilish qurilmasi l yihasi 3.8-rasmda k ltirilgan.
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3
.8-rasm.
Shundan so’ng, shag kn pkasini b sib:

Tanlangan vaqt ralig’iga muv fiqlashtirish uchun imitatsiya r jimi
nyusidan System  Set Animation Options k mandasi bajariladi va Single

step time param tri b riladi. SHundan k yin imitatsiya qadami ko’rsatilgan vaqt
ralig’ida ishlaydi.

Mikr ntr ll r uchun tayyorlangan dasturingizni qadam – baqadam
jimida ishga tushiringiz mumkin.

Bu ynada dastlabki matn, r gistrlar hamda vaqtinchalik qiymatlar
ynachalari ko’rinib turibdi, agar ular chilmagan bo’lsa “ ” m nyusidan
rakli ynalarni chish mumkin.

Bu ynalardagi a tlar as sida mikr ntr ll r bajarayotgan
mandalar natijalarini kuzatib b rish mumkin va bu a t as sida dasturni

to’g’ri yoki n to’g’ri ishlayotganini bilish mumkin.
Ma’lumki, mikr ntr ll rli el ktr n qurilmalar ishini raqamli

analizat rsiz tadqiq etish ancha mushkul. Shning uchun barcha simulyatsi n va
emulyatsi n t giyalarni o’z ichiga lgan dasturlash va l yihalash v sitalari
tarkibida turli virtual o’lch v qurilmalari, jumladan raqamli analizat rlar ko’zda
tutilgan.



Bajardi:           Ruzmetov .A.Y    Bet

Tekshirdi:              Setmetov N.U.
.

Proteus dasturiy majmuasida quyidagi virtual qurilmalar yordamida turli
murakkablikdagi qurilma va mikr pr ts ss r tizimlarini tadqiq etish
mumkin:Virtual Oscilloscope Model, Virtual Logic Analyser Model, Virtual
Signal Generator Model, Virtual Pattern Generator Model, Virtual Counter Timer
Model, Virtual Terminal Model, SPI Debugger, I2C Debugger, V ltm tr va
amp rm tr.

Proteus – virtual m llash tizimida mikr ntr ll rli qurilmalarning
el ktr zanjirlari, s matik chimlari va dasturiy v sitalari to’liq t kshirilib, s zlab
bo’lingach, tladka qilingan dastur faylini mikr ntr ll r tirasiga d imiy
saqlab, ishlatish uchun kiritib qo’yish k rak bo’ladi. Buning uchun
mikr ntr ll r ishlab chiqaruvchilar va b shqalar t nidan turli t nik va
dasturiy v sitalar yaratilgan. Bularga Bascom-avr, CodeVisionAVR, PonyProg,
Avrdude, Avr Studio 4 kabi pr gramma – t nik v sitalarni ko’rsatish mumkin.

4) Dastur kodi.
Main.c

#include "LedBoard_8x48_define.h"
#include "LedBoard_8x48_subroutines.h"
#include "LedBoard_8x48_interrupt.h"

//#############################################################################
const char TxtTitle [] PROGMEM = "TATU Urganch Filiali ";
const char TxtTitle1 [] PROGMEM = "931-13 ";
const char TxtTitle2 [] PROGMEM = "Ruzmetov Anvar *  *  *";
//#############################################################################

//ASOSIY FUNKSIYA
int main (void)
{

MainInit ();
//*************************

LedBoardHorScrollSpeed = 30;
//*************************

LedBoardClockScrollLeft ();
Delay (1);
LedBoardClearScrollDown ();

LedBoardMessageScrollLeft (TxtTitle);
//LedBoardTermoScrollLeft (0);
Delay (0);
//LedBoardClearScrollDown ();
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LedBoardMessageScrollLeft (TxtTitle1);
//LedBoardTermoScrollLeft (1);
Delay (0.8);
LedBoardClearScrollDown ();

LedBoardMessageScrollLeft (TxtTitle2);
LedBoardClearScrollLeft ();
LedBoardClockScrollLeft ();
}

LedBoard_8x48_interrupt.h
ISR (TIMER2_COMP_vect)
{

static char LedBoardXCoun = 0;
LedBoardOut (LedBoardXCoun);
if (LedBoardXCoun == 1)

if (Flags1 & b1ClockReadEnable)
IICClockReadData ();

if ((LedBoardXCoun >= 2) && (LedBoardXCoun <= 5))
if (Flags1 & b1OneWireGet)

OneWireIntTermoGet ();
if (LedBoardXCoun == 6){

BtnGet ();
VarProcessing ();
}
if (++LedBoardXCoun == 8){

LedBoardXCoun = 0;
Flags1 |= b1LedBoardPageCompleted;

ClockBufferProcess ();}}
char* pClockBuf;
void ClockBufferProcess (void)
{

static char ShiftDelay;
static char ShiftMask;
pClockBuf = ClockGraphBuf;
char Flags = ClockChangeMask;
if (! ShiftMask)

if (Flags){
ShiftMask = 1;
ShiftDelay = 0;

}
if (! ShiftDelay--){

ShiftDelay = 6;
char ShiftTemp;
if (Flags & 0x20) ShiftTemp = ShiftMask;

else ShiftTemp = 0;
ClockSimbToBuf ((ClockData[2]>>4)+0x30, ShiftTemp);
if (Flags & 0x10) ShiftTemp = ShiftMask;

else ShiftTemp = 0;
ClockSimbToBuf ((ClockData[2] & 0x0f)+0x30,ShiftTemp);
ClockSimbToBuf (':', 0);
if (Flags & 0x08) ShiftTemp = ShiftMask;
else ShiftTemp = 0;
ClockSimbToBuf ((ClockData[1]>>4)+0x30, ShiftTemp);
if (Flags & 0x04) ShiftTemp = ShiftMask;
else ShiftTemp = 0;
ClockSimbToBuf ((ClockData[1] & 0x0f)+0x30, ShiftTemp);
ClockSimbToBuf (':', 0);
if (Flags & 0x02) ShiftTemp = ShiftMask;
else ShiftTemp = 0;
ClockSimbToBuf ((ClockData[0]>>4)+0x30, ShiftTemp);
if (Flags & 0x01) ShiftTemp = ShiftMask;

else ShiftTemp = 0;
ClockSimbToBuf ((ClockData[0] & 0x0f)+0x30, ShiftTemp);
ShiftMask <<= 1;
if (! ShiftMask)
ClockChangeMask = 0; }

if (ClockPosition){
char* pLedBoardBuffer = LedBoardBuffer + ClockPosition + LedBoardSimbWidth - 1;
char* pClockGraphBuf = ClockGraphBuf + sizeof ClockGraphBuf -1;
for (uint8_t i =sizeof ClockGraphBuf; i; i--){
if ((pLedBoardBuffer < LedBoardBuffer + ((LedBoardSize + 1) * LedBoardSimbWidth)) &&
(pLedBoardBuffer >= LedBoardBuffer + LedBoardSimbWidth))

*pLedBoardBuffer = *pClockGraphBuf;
pLedBoardBuffer--;
pClockGraphBuf--;}}}

void ClockSimbToBuf (char byte, char shift){
char* pSimbMass = SimbMass + ((byte-0x20) * FontSimbWidth);
for (char i=0; i<FontSimbWidth; i++){

char temp = pgm_read_byte (pSimbMass++);
if (shift){
*pClockBuf >>= 1;
if (temp & shift)
*pClockBuf |= 0x80;}
else
*pClockBuf = temp;
pClockBuf++; }

for (char i=0; i<(LedBoardSimbWidth-FontSimbWidth); i++)
*pClockBuf++ = 0;}

void LedBoardOut (char NumLine) {
char MaskXRow = (1<<(NumLine));
char* pLedBoardBuffer = LedBoardBuffer + LedBoardSimbWidth;
for (char i=0; i<(LedBoardSize * LedBoardSimbWidth); i++){
char temp = *pLedBoardBuffer++;



Bajardi:           Ruzmetov .A.Y    Bet

Tekshirdi:              Setmetov N.U.
.

//###########################
temp >>= 1;

//###########################
if (temp & MaskXRow)

LedBoardDataPORT |= LedBoardData;
else

LedBoardDataPORT &= ~LedBoardData;
_delay_us (1);
LedBoardDataPORT |= LedBoardClc;
_delay_us (1);
LedBoardDataPORT &= ~LedBoardClc;}
LedBoardRowPORT = 0xFF-LedBoardRowInvert;
LedBoardDataPORT |= LedBoardStrobe;
_delay_us (1);
LedBoardDataPORT &= ~LedBoardStrobe;
_delay_us (1);
LedBoardRowPORT = (~LedBoardRowInvert)^MaskXRow;

void BtnGet (void){
#define BtnLockTime 30
#define BtnLongPressTime 2000
static unsigned char BtnLockBit;
static unsigned char BtnLockCoun;
static unsigned char BtnLongCoun;
static unsigned char BtnTemp;
static unsigned char BtnLongSpeedTmp;
static unsigned char BtnLongTimer;
char BtnStack = 0;
char temp = ~BtnPIN;
if (temp & Button1) BtnStack = 0x01;
if (temp & Button2) BtnStack = 0x02;
if (temp & Button3) BtnStack = 0x04;
if (temp & Button4) BtnStack = 0x08;
if (BtnStack){

BtnTemp = BtnStack;
BtnStack = 0;
if (BtnLockCoun < (BtnLockTime/10)){

BtnLockCoun++;
return; }

BtnLockBit=1;
if (BtnLongCoun >= (BtnLongPressTime/10)){
LedBoardFlashCoun = 0;
BtnLongTimer ++;
if (! (BtnLongTimer & 0b00001111))

BtnLongSpeed = BtnLongSpeedTmp;
if (BtnLongTimer == 128){

BtnLongTimer = 0;
if (BtnLongSpeedTmp < 64)

BtnLongSpeedTmp <<= 1;}
return;}

BtnLongCoun ++;
if (BtnLongCoun >= (BtnLongPressTime/10)){

BtnFlags |= (BtnTemp << 4);
BtnLongSpeed = 1;
BtnLongSpeedTmp = 1;
BtnLongTimer = 0;}}

else{ if (BtnLockCoun != 0){
BtnLockCoun --;return;}

if (! (BtnLockBit))
return;

BtnLockBit =0;
if (BtnLongCoun < (BtnLongPressTime/10)){

BtnFlags |= (BtnTemp);
LedBoardFlashCoun = 0;}

BtnLongCoun = 0;
BtnLongSpeed = 0;}}

void VarProcessing (void){
if (++ LedBoardFlashCoun == 100)

LedBoardFlashCoun = 0;
if (++ ClockMiliSecond == 120)

ClockMiliSecond = 0;
static char OneWireCicle = 0;
if (++ OneWireCicle == 100){

OneWireCicle = 0;
Flags1 |= b1OneWireGet;
if (BtnTimeOutCoun)

BtnTimeOutCoun--;}}
void OneWireIntTermoGet (void){

static unsigned char step = 0;
char mask;
if (step < 16)
mask = OneWireLine1;
else{

if (step < 32)
mask = OneWireLine2;

else
mask = OneWireLine1 | OneWireLine2;}

unsigned char byte;
byte = pgm_read_byte (&DSReadingMap [step++]);

if (byte < 8)
OneWireReadBuf [byte] = OneWireData(0xff, mask);
if (byte == 0x0b)

OneWireReadBuf [8] = OneWireCheckSumm;
if (byte == 0x0c)

OneWireData(0xff, mask);
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if (byte == 0x0d)
OneWireReset (mask);

if (byte == 0x0e){
char OneWireCRC = OneWireReadBuf[8];
char* pBufData = OneWireReadBuf;
for (unsigned char i=0; i<2; i++){

char DevType = *pBufData++;
int termo = 0;
termo = *pBufData++;
termo |= (*pBufData++) << 8;

char Config = *pBufData++;
if (OneWireCRC ||

!((DevType == 0x28)|| (DevType == 0x10))) OneWireErr
|= (1<<i);
else{

OneWireErr &= ~(1<<i);
if (DevType == 0x10)
Config = 0;
Config >>= 5;

Config ^= 0xff;
Config &= 0x03;
while (Config--)

termo <<= 1;
termo *= 10;

termo /= 16;
OneWireTermoData [i] = termo;}

OneWireCRC = OneWireCheckSumm;}}
if (byte == 0x0f){

Flags1 &= ~b1OneWireGet; step =0; }
if (byte >= 0x10){

OneWireData (byte, mask);
if (byte == 0xBE)

OneWireCheckSumm = 0;}}

LedBoard_8x48_subroutines.h
void LedBoardSimbPrint (unsigned char simbol, unsigned char position){

if (position > (LedBoardSize+1))
return;
char* pPosition = position * LedBoardSimbWidth + LedBoardBuffer;
if (simbol < 0x20)
simbol = 0x20;
if (simbol >= 0xc0)
simbol -= 0x40;
char *pSimbol = (simbol - 0x20) * FontSimbWidth + SimbMass;
for (char i=0; i<FontSimbWidth; i++)
*pPosition++ = pgm_read_byte (pSimbol++);
for (char i=0; i<(LedBoardSimbWidth-FontSimbWidth); i++)
*pPosition++ = 0;}

void LedBoardMessageShow (char *pAdrTxt){
unsigned char position = 1;
while (1){

if (position > LedBoardSize)
return;
char byte = pgm_read_byte (pAdrTxt++);
if (! byte) return;
LedBoardSimbPrint (byte, position++);}}

void LedBoardMessageScrollLeft (char *pAdrTxt){
while (1){

char byte = pgm_read_byte (pAdrTxt++);
if (! byte) return;

LedBoardSimbPrint (byte, LedBoardSize+1);
for (char i=0; i<LedBoardSimbWidth; i++)
LedBoard1PixScrollLeft ();}}

void LedBoardClearScrollLeft (void){
LedBoardSimbPrint (' ', LedBoardSize+1);
unsigned char Length = LedBoardSize * LedBoardSimbWidth;
for (char i=0; i<Length; i++)
LedBoard1PixScrollLeft ();}

void LedBoard1PixScrollLeft (void){
unsigned char speed = 100/LedBoardHorScrollSpeed;
for (char z=0; z<speed; z++){

while (! (Flags1 & b1LedBoardPageCompleted)){}
Flags1 &= ~b1LedBoardPageCompleted;}

char* pLineBuf1 = LedBoardBuffer+LedBoardSimbWidth;
char* pLineBuf2 = LedBoardBuffer+LedBoardSimbWidth+1;
unsigned char Length = (LedBoardSize+1)*LedBoardSimbWidth-1;
for (char z=0; z<Length; z++)
*pLineBuf1++ = *pLineBuf2++;
*pLineBuf1 = 0;
if (ClockPosition)
ClockPosition--;}

void LedBoardClearScrollDown (void){
ClockPosition = 0;
unsigned char speed = 100/LedBoardVertScrollSpeed;
for (char i=0; i<8; i++){
for (char z=0; z<speed; z++){

while (! (Flags1 & b1LedBoardPageCompleted)){}
Flags1 &= ~b1LedBoardPageCompleted;}

char* pBufPtr = LedBoardBuffer+LedBoardSimbWidth;
unsigned char Length = LedBoardSize*LedBoardSimbWidth;
for (char z=0; z<Length; z++){

char temp = *pBufPtr;
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temp >>= 1;
*pBufPtr++ = temp;}}}

const char TxtError [] PROGMEM = "   ERROR";
void LedBoardTermoShow (char Position, uint8_t DevNum){

if (OneWireErr & (1<<DevNum))
LedBoardMessageShow (TxtError);

else{
LedBoardSimbPrint (' ', Position);
LedBoardIntPrint(OneWireTermoData[DevNum],Position+1, 5, 1);
if ((Position+6) <= (LedBoardSize+1))
LedBoardSimbPrint ('`', Position+6);
if ((Position+7) <= (LedBoardSize+1))
LedBoardSimbPrint ('C', Position+7);}}

void LedBoardTermoScrollLeft (uint8_t DevNum){
if (OneWireErr & (1<<DevNum))
LedBoardMessageScrollLeft (TxtError);
else{for (char i=9; i>1; i--){
LedBoardTermoShow (i, DevNum);
for (char x=0; x<LedBoardSimbWidth; x++)
LedBoard1PixScrollLeft ();} }}

void LedBoardClockShow (uint8_t Position){
if ((Position > 0) && (Position <= LedBoardSize+1))
ClockPosition = (Position +7) * LedBoardSimbWidth;}

void LedBoardClockScrollLeft (void){
LedBoardClockShow (9);
LedBoardClearScrollLeft ();}

NOINLINE void Delay (unsigned char second){
for (unsigned char i=0; i<second; i++)
_delay_ms (1000);}

void LedBoardIntPrint (signed int integer, uint8_t IntPos, uint8_t IntLength, uint8_t DotPosition){
char IntBuf [IntLength];
char* pIntBuf = IntBuf+IntLength-1;
uint8_t DigitCoun = 0;
uint8_t negative = 0;
if (integer < 0){

integer ^= 0xffff;
integer++;
negative = 1;}

for (uint8_t i=0; i<IntLength; i++){
*pIntBuf-- = integer %10+0x30;

integer /= 10;
DigitCoun ++;

if (! integer)
break;}

if (DotPosition){
while (DotPosition > DigitCoun){

*pIntBuf-- = 0x30;
DigitCoun++;}

if (DotPosition == DigitCoun){
*pIntBuf-- = '.';

*pIntBuf-- = 0x30;
DigitCoun += 2;
goto m1;}

char *pMoveCntr = pIntBuf--;
char MoveVal = DigitCoun-DotPosition;
for (char i=0; i<MoveVal; i++){

char temp = *(pMoveCntr+1);
*pMoveCntr++ = temp; }

*pMoveCntr = '.';
DigitCoun++;}

m1: if (negative){
*pIntBuf-- = '-';
DigitCoun++;}

while (DigitCoun++ < IntLength)
*pIntBuf-- = 0x20;
for (uint8_t i=0; i<IntLength; i++){

if ((IntPos+i) <= (LedBoardSize+1))
LedBoardSimbPrint (IntBuf [i], IntPos+i);}}

void OneWireReset (char mask){
OneWireDDR |= (mask); _delay_us (480);
OneWireDDR &= ~(mask);_delay_us (480);}

unsigned char OneWireData (unsigned char OutByte, char mask){
char InByte =0;
for (unsigned char i = 0; i<8; i++){

InByte >>= 1;
cli ();
OneWireDDR |= mask;

if (OutByte & 0x01){
_delay_us (5);
OneWireDDR &= ~mask;
_delay_us (5);
if (OneWirePIN & mask)
InByte |= 0x80;

sei (); _delay_us (70);}
else{ _delay_us (75);

OneWireDDR &= ~mask; sei ();
_delay_us (5);}

OutByte >>= 1;}
CheckSumm (InByte);

return InByte;}
void CheckSumm(char data){

for (char i=0; i<8; i++){
char temp = data;
temp ^= OneWireCheckSumm;
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if (temp & 0x01){
OneWireCheckSumm ^= 0x18;
temp = 0x80;}

else temp = 0;
OneWireCheckSumm >>= 1;
OneWireCheckSumm |= temp;
data >>= 1;}}

void IICClockReadData (void){
IICStart();
IICByteWrite (0xD0);
IICByteWrite (0x00);
IICStart();
IICByteWrite (0xD1);
char temp;
char Accumulate = 0;
char NumBit = (1<<0);

char* pClockData = ClockData;
for (char i = 0; i<6; i++){
temp = IICByteRead (0);

if (i == 0){
if (temp != *pClockData){

Flags1 |= b1ClockChange;
ClockMiliSecond = 0; }}

if (i < 3){
if ((temp & 0x0F) != (*pClockData & 0x0F))

Accumulate |= NumBit;
NumBit <<= 1;
if ((temp & 0xF0) != (*pClockData & 0xF0))

Accumulate |= NumBit;
NumBit <<= 1;}

*pClockData++ = temp;}
*pClockData = IICByteRead (1);
IICStop();
ClockChangeMask |= Accumulate;}

void IICClockWriteData (void){
IICStart();
IICByteWrite (0xD0);
IICByteWrite (0x00);
for (unsigned char i = 0; i<7; i++)
IICByteWrite (ClockData [i]);
IICStop();}

char ConvBinDecToHex (char byte){
char result = 10 * (byte >> 4);
result += (byte & 0x0f);
return result;}

char ConvHexToBinDec (char byte){
char result = byte %10;
result |= ((byte/10) << 4);
return result;}

NOINLINE void Delay2Mks (void){
_delay_us (2);}

void IICStart (void){
IICDDR &= ~(IICData | IICClc);
Delay2Mks();
IICDDR |= IICData; Delay2Mks();
IICDDR |= IICClc; Delay2Mks();}

void IICStop (void){
IICDDR |= (IICData | IICClc);
Delay2Mks();
IICDDR &= ~IICClc; Delay2Mks();
IICDDR &= ~IICData; Delay2Mks();}

char IICByteWrite (char byte){
for (char i = 0; i<8; i++)
byte = IICBit (byte);
byte = 0x80;
return IICBit (byte);}

char IICByteRead (char bit){
char byte = 0xFF;
for (char i = 0; i<8; i++)
byte = IICBit (byte);
bit <<= 7;
IICBit (bit);

return byte;}
char IICBit (char byte){

if (byte & 0x80)
IICDDR &= ~IICData;
else
IICDDR |= IICData;
Delay2Mks();
IICDDR &= ~IICClc;
while (! (IICPIN & IICClc)){}
Delay2Mks();
char temp;
if (IICPIN & IICData)
temp = 1;
else
temp = 0;
IICDDR |= IICClc;
byte <<= 1;
byte |= temp;
return byte;}
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Xulosa
Ushbu kurs ishidan maqsad “Mikr pr ss r” fanidan mavjud o’quv

dasturiga kiritilgan yangiliklarni, zam naviy raq batbard sh t nika va
giyalarni talabalar t nidan mukammal o’zlashtirilishini ta’minlash,

zam naviy raq batbard sh el ktr n qurilmalar yaratish t giyalarini
mukammal bilishdir.

AVR mikr ntr ll rlarini tadqiq qilishda Chip Blaster AVR
programmatoridan foydalangan holda, eng ko’p tarqalgan AT90S2313,
AT90S8515 va ATmega(32-16-8) mikr ntr ll rlari - CodeVisionAVR
pak tidan f ydalangan h lda C tilida dasturlanildi.

Mikr ntr ll rlarini tadqiq qilishda mpyut rga Atmel Studio 7.0
build 730 int grallashgan dasturlash muhiti, ISIS Proteus 7.64 imitat r dasturiy
pak ti, CodeVision AVR 2.05.0. dasturlash muhiti, WinAVR dasturi, Chip
Blaster AVR programmatori o’rnatilgan va s zlangan bo’lishi l zim.

Shuningd k, kurs  ishni ishlash davomida quyidagi ishlar amalga oshirildi:
Atmel AVR mikr ntr ll rlari strukturasi va as siy qurilmalari ishlash

printsipi o’rganildi;
ISIS Proteus dasturida AVR mikr ntr ll rlarining simulyatsi n
lini tuzish alg ritmi ishlab chiqildi;
CodeVisionAVR pak tida AVR mikr ntr ll rlarini dasturlash va

kshirish amalga shirildi.
Respublikamizda yangi qurilayotgan bino inshoatlarni

avt matlashtirilgan v ntiyatsiya tizimini loyihalashda mikr pr ts ss r
nikasini qo’llash h zirgi kunning d lzarb masalalaridan biridir. Bugungi

kunga k lib mamlakatimizda ushbu masalalar yuzasidan bir qancha ishlar
amalaga shirilm qda.
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