Mikrokontrollerlarga dastur yozish

Hozirgi davrda elektronika o’z o’rnini mikroelektronikaga bo’shatib bermoqda.
Mikrokontroller va mikroprosessor qurilmalari ushbu yo’nalishni rivojlanishioga olib kelmogda.
Ushbu ikki tushunchani ko’pchilik bir xil narsa deb tushinadi, ammo u bir biridan farqg giluvchi
tushinchalardir. Ular bir-biridan turli yo’nalishlar bo’yicha farglanadi. Eng muhimi va asosiy farqi
mikrokontroller boshgaruvchilik xususiyatiga ega ekalligidir.

Mikrokontroller - Zamonaviy elektron qurilma bo’lib, u mikrosxemalarni bog’lash uchun
xizmat giladi. Ushbu rasmda mikrokontroller va mikroprosessorning fargli ko’rinishi aks ettirilgan.
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Markaziy prosessor qurilmasi (LleHTpanbHoe npoueccopHoe ycTporcteo (CPU)) — Ushbu
gurilma xotiradan kerakli buyrugni gabul gilib bajaradi. MPQ 0’z ichiga registr, arifmetik-mantigiy
qurilma va boshqarish zanjirini oladi.

Dastur xotirasi (MamAaTb nporpamm — Program memory) — Ushbu gismda dasturning kod
yani buyruglar to’plami saglanadi.

Tezkor xotira qurilmasi (OnepaTuBHaa namATb AaHHbIX - RAM) —Dastur kodidagi
o’zgaruvchilar saglanadi va stek tizimi shu gismda tagsimlanadi.

TakToBbIM reHepatop - Ossilator — ushbu qurilma mikrokontrollerni ishlash tezligini
aniglaydi.

Zanjir (Llenb cbpoca) — Ushbu qurilma mikrokontrollerni to’g’ri ishga tushi uchun xizmat
giladi.

So’'ngi port (MocnepmoBatensvHbii nopT) — Ushbu port turli aktivlashtirishlardagi
ma’lumotlarga xizmat ko’rsatadi.

Kirish/chigish ragamli liniyasi (LUudposble nnHum sBoga/sbisoga — A/D Conventer) —
So’ngi portgabir vagatda bir necha liniyalarga xizmat ko’rsatishga yordam beradi.

Taymer (Taimep) — vaqt intervali bo’yicha xisobot uchun xizmat qgiladi.

Qo’riglovchi taymer (CtoposkeBoit Taimep) — Mavsus taymer bo’lib, mikrokontrollerni
ishga tushirish yoki gayta ishga uchun xizmat giladi.

Mikrokontroller bu mikrokompyuterning yangi avlodi bo’lib, u kompyuter bajargan
barcha amallarni bajara oladi, ammo xajm jihatidan ancha kichik va ihchamdir.

Mikrokontroler umumiy tarzda boshgarishning markaziy qurilmasidir. Mikrokontroller
inson tomonidan oldindan berilgan buyruglar asosida faoliyat yurituvchi moslamadir.



Sandvich ishitish qurilmasini yasash
muammosi qo’yildi.

Ushbu muammo bilan alogador fanlar
bo’yicha bilim olinadi. Masalan: elektronika,
informatika va mexanika.

Yaratilayotgan qurilmaga kerakli
parametrli vositalar tanlanadi. Bularning
asosiy vositasi mikrokontrollerdir.

Yaratilayotgan qurilmaning sxematik
ko’rinishi yaratiladi va periferik qurilmalar
bog’lanishi tekshiriladi.

Yaratilgan sxema asosida
mikrokontrollerga dastur yoziladi va
tekshiriladi.
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Hosil gilingan dasturni kerakli
qurilmalar asosida mikrokontroller xotirasiga
joylashtiriladi.
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Mikrokontroller sxemaga
joylashtiriladi va sandvich tayyor.
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Mexnatingizdan rohatlaning!!!

Har ganday muhandis-texnolog yuqgoridagi bosgichlar asosida natijaga erishadi.
Mikrokontrollerlarga dastur yozish bu boshqga tashgi qurilmalarni boshgarish imkoniyatini

beradi. Bu ish oson emas, lekin bajarsa bo’ladi.

Har ganday mikrokontroller bajariluvchi dasturni o’zining Flash xotira (Flash Memory)
sidan oladi. Ushbu dastur buyruglari esa, O va 1 kombinasiyasi asosida 12, 14 va 16 kenglikdagi
shaklida bo’ladi, bu mikrokontroller turi va arxitekturasiga bog’lig.
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---------------- 0011001101010
1011401010100
S
— |
Ll L4 } 1&1@1(\"\«“ Hex.
1000101101011 101100010
1100010001000 ¢ 10010 27C23AA7
| #lia000101001010 S
11001000 1010001 |
| 0001011100100 1 L
3110190 1/01}0 1161011 9 Executive code in binary
0,10,1,0/0,1110,0,1,0/1 0 and hexadecimal format
11010101010010
11000110101010
Program execution [

Mikrokontrollerlarda dasturlash tillarining eng afzali assembler tili bo’lib, boshga har
ganday yuqori darajali dasturlash tili assembler orgali komplyasiya qilinadi.

Programming [
microcontroller Program
Eae=1]-§ :
LA «.l
‘“,1" Bin.
ik Program 101300110114 Assembly language
memory 10010211109 :
— Ll 110011010101
1011110101010 Increment
1010011010103 nct  ontf
CPU 1100010110101 . :';:%“?&1“8:‘ i
| 10110001 movwfPORTB
1100010001000 1 TK0NEC 2FCMT goto Loop
11000010 1001010 —
11001000 1010001 | Decrement
T 0001011100100 % docf ont, f
* 1400010101001 0 Executive code in binary movf ont.w
01010011001010 PORT
and hexadecimal format movw’ B
11010101010010 goto  Loop
|'ﬂ°°"°|°|°|0_

Proagram execution

Dasturlash tili inson fikrining kompyuter tushinadigan shaklga keltirishdir. Hozirda bunday
tillar ikkiga bo’linadi; yugori va quyi darajadagi dasturlash tillaridir.
Mikrokontrollerlarda dastur yozishda yuqori darajali dasturlash tillari samaralidir. Quyi

darajali dasturlash tillarida dasturlash esa ancha vaqt oladi va murakkabdir, ammo ishlash tezligi
yuqori.
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Quyida C dasturlash tilida yozilgan dasturning komplyasi ko’rsatilgan:
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void main() {

TRISB = 0; // All port B pins are configured as
// outputs
PORTB = 0b01010101; // Logic state on port B pins

}

Program written in C

; ADDRESS OPCODE ASM

$0000 $2804 GOTO _main

$0004 $ _main:

sTest.c,1 :: void main() {

;Test.c,3 :: TRISB = 0; // All port B pins
$0004 $1303 BCF STATUS, RP1
$0005 $1683 BSF STATUS, RPO
$0006 $0186 CLRF TRISB, 1
;Test.c,4 :: PORTB = (0b01010101; // Logic state
$0007 $3055 MOVLW B85

$0008 $1283 BCF STATUS, RPO
$0009 $0086 MOVWF PORTB
sTest.c,5 :: }

$000A $280A GoTO $

Compiled Program

:100000000428FF3FFF3FFF3F03138316860155304F
:10001000831286000A28FF3FFF3FFF3FFF3FFF3F5D
:04400EQ00F22FFFFF8F

:00000001FF
Executable Code of the program (HEX code) |

Quyida C va assembler dasturlarining qiyosiy ko’rinishi keltirilgan:

Program Written in C language

int num_a = 34; i ADDRESS k
int num b = 14;
int result; $0000 MOVLW 128
GOTO _m $000A snnwa .
void main() ( $005D ¥Z SO01E $1C03
result = num a * num b; $005D $0008 BTESS WP e
] MOVLW cl $001F $0033 socrs
S00SE $000C GOTO $+11 RRF STACK 9, F
BCF ST BI $0020 $0034 sSocrs
$005F $000D MOVF STAT) RRF STACK 8, F
BCF ST GZ $0021 $0035 $1C03
$0060 SO00E ADDWF BTFSS STATUS, C
MOVWF c< $0022 50036 $281c
$0061 SO0OF MOVF STAC) GOTO $=26
MOVLW € $0023 $0037 $1C70
$0062 $0010 BTFSC BTFSS STACK 13, 0
MOVWF I8 $0024 $0038 $2844
$0063 $0011 INCFSZ GOTO $+12
MOVLW Bl $0025 50039 30978
$0064 $0012 ADDWF COMF STACK_11, F
MOVHE IN $0026 $003A SO9FA
$0065 $0013 BTFSC COMF STACK 10, F
MOVLW 1N $0027 $003B $09F9
$0066 $0014 INCF STAC) COMF STACK 9, F
MOVWF B1 $0028 $003c $09F8
$0067 $0015 BCF STATI COMF STACK 8, F
RETURN GC $0029 $003D SOAFS
$0004 $0016 BTFSS INCF STACK 8, F
$0004 CZ $002A $003E $1903
BCF ST $0017 GOTO $+7 BTFSC STATUS, 2
$0005 C: 50028 soo3r $S0A®9
BCF ST $0018 MOVF STACI INCF STACK 9, F
$0006 IN so002C $0040 $1903
$0019 ADDWF BTFSC STATUS, 2
BI $002D 0041 SOAFA
BTESC INCF STACK_10, F
T s002e $0042 $1903
BTFSC STATUS, Z
T 50043 SOAFB

Same program compiled into assembly code

C dasturlash tilining asosiy xususiyati katta xajmli muammoni kichik gism dasturlar bilan
yechishdir. Quyida xavo xaroratining akslantirish jarayonining bajarilish bosgichi ko’rsatilgan.
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Bunda termometrdan datchik anologli xarorat giymatini oladi va mikrokontrollerga
yuboradi. Olingan signalni o’zgartirgich orgali anologdan ragamli signalga o’zgartiriladi. Ragamli
signal 2 lik sanoq sistemasida shakllanib, uni 10 lik ko’rinishiga keltiriladi va LCD manitorga signal

sigatida yuboriladi. Ushbu holatda C dasturlash tili katta xajmli ishni kichik buyruglar bilan
bajarmoqda.



