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MICROCONTROLLERS
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m˙jr®;khg w∞< l%uf,aLkhm˙jr®;khg w∞< l%uf,aLkhm˙jr®;khg w∞< l%uf,aLkhm˙jr®;khg w∞< l%uf,aLkhm˙jr®;khg w∞< l%uf,aLkh

iy tys ls%hdld˙;ajhiy tys ls%hdld˙;ajhiy tys ls%hdld˙;ajhiy tys ls%hdld˙;ajhiy tys ls%hdld˙;ajh

PIC 16F877(A) uhsfl%dkafg%da,rfha A/D Converter fyj;a

m%;siu ixLHdxl ix« m˙jr®;l fldgi Ndú; lr ixLHdxl

WIaK;ajudkhla ksr®udKh ls¯ug w∞< m˙m: igyk miq.sh

,smsfhka b†˙m;a lr we;s w;r ta i|yd jk l%uf,aLkh yd tys

ls%hdld¯;ajh fuu ,smsfhka úia;r flfr®'

rEm igyk wxl 1 uÛska tu l%uf,aLkh olajd we;' tys

uq,ska u we;af;a Def ine registers kue;s ye¢kaùuhs' ta hgf;a

wmg b†˙fha ° Ndú; ls¯ug is≥ jk fr‚iagrj, msysgqï wxl

(Addresses) olajd we;' tys ≤lafjk ADRESL, ADRESH,
ADCON0 iy ADCON1 hkq m%;siu ixLHdxl ix«

m˙jr®;khg w∞< fr‚iagr jk w;r tajd ms<sn| úia;rhla 8'2

,smsfhka b†˙m;a lr we;' ;j o PORTA, PORTC, PORTD
hkq RA

0
-RA

5
, RC

0
-RC

7
, RD

0
-RD

7
 w.%hkag w∞< o;a;

fr‚iagr jk w;r TRISA, TRISC iy TRISD hkq tajdfha

†Yd m%∞k fyda m%;s∞k (Input/output) f,i ilia ls¯ug fhfok

fr‚iagr fõ' PC yd STATUS hk fr‚iagr fol iEu

l%uf,aLkhl ° u wksjdr®hfhka fh†h hq;= fr‚iagr folls' by;

i|yka l< fr‚iagr ms<sn|j ;j≥rg;a úia;r ≤k .ekSug

wjYH kï PIC 16F877(A) uhsfl%dfldkafg%da,rfha o;a; m;%sldj

m˙YS,kh lrk fuka wms Wola u b,a,d isáuq' Define
variables hgf;a b†˙fha ° wmg wjYHh jk úp,Hhka yd

tajdfha mssysgqï wxl y∫kajd ° we;'

B <Ûg we;af;a Initilization kue;s fldgihs' tuÛska

uhsfl%dfldkafg%da,rh ls%hd ls¯u mgka .;a ú.i u ilia úh hq;=

wdldrh olajd we;' tys ° RA0 fyj;a fojk w.%h m%∞khla

f,i;a PORTC yd PORTDys w.% m%;s∞k f,i;a ilia lr

we;' ADCON1 fr‚iagrfha 7 jk ìgqj ;dr®lsl 1 njg m;a

ls¯fuka A/D m˙jr®;kfha m%;sM, ,efnk wdldrh ilia lr

we;' tkï ADRESL fr‚iagrh uÛska uq,a ìgq 8 o"

ADRESH uÛska b;s˙ jQ ìgq fol o ≤laùug ilia ls¯uhs'

bkamiq ADON fyj;a ADCON0ys ìx≥j jeks ìgqj ;dr®lsl

1 njg m;a ls¯fuka A/D m˙jr®;kh ls%hd;aul ;;a;ajhg m;a

fldg we;' wdrïNfha ° oYuia:dkh tlia:dkh yd oiia:dkhg

w∞< wxl ìx≥j f,i ilia ls¯ug clrf Decimal, clrf Digit
yd clrf Digit 2 hk Wmfoia fhd∞f.k we;'

ó<Ûg Display the Decimal point kue;s fldgiska olajd

we;af;a o oYu ia:dkh ≤laùug w∞< ìgq ieleiau Lookup
table kue;s j.=fjka f.k PORTDys w.%j,g fhduq lrk

wdldrhhs' fuys ° Decimal kue;s úp,Hfhys w.h wkqj w∞<

b,lalu oYuia:dkh ≤laùug we;s ima; LKav m%or®Ylfha

(Seven Segment) m%or®Ykh lrkq ,efí' bkamiqj we;s Delay
1 uÛska hïlsis ld,hla tu oYu ia:dkh o,ajdf.k isà'

bkamiqj we;s Display the first didgit hk igykg wh;a

Wmfoia f.dkqj" Digit 1 úp,Hh uÛska fokq ,nk tl ia:dkfha

;sìh hq;= w.hg w∞< ìgq ieleiau my< we;s j.=fjka f.k

PORTDys w.% u;g fhduq lrhs' bkamiqj w;s Delay 2 uÛska

tu w.h Digit 1 fyj;a tlia:dkh ≤laùug w∞< ima; LKav

m%or®Ylh u; hïlsis ld,hla m%or®Ykh ùug i,iajhs' fï

wjia:dj jk úg l,ska o,ajd ;snQ oYuia:dkh olajk ima;

LKav m%or®Ylh ksù we;s w;r ±,afjkqfha Digit 1g w∞<

m%or®Ylh mu◊' Bg miqj we;s Display the second Digit hk

Wmfoia f.dkqj uÛska fmr f,i u Digit 2 úp,Hh uÛska fokq

,nk oiia:dkfha ≤laúh hq;= w.hg wkqrEm ìgq ieleiau

PORTDys w.% u;g fhduq lrhs' bkamiqj Delay 3 uÛska fmr

f,i u hïlsis ld, mudjla ,nd.kS' túg ≤,afjkqfha oi

ia:dkh ≤laùug w∞< m%or®Ylh mu◊'

fï wdldrhg jrlg ≤,afjkqfha tla m%or®Ylhla mu◊' tfy;a

ish,a, ≤,aù we;s wdldrhka fmkaùug kï by; i|yka l<

ls%hdj,sh †.ska †.g u fkdlvjd lrf.k hd hq;= h' tu ksid

Digit 2 ≤,ajQ miq kej;;a oYuia:dkhg w∞< m%or®Ylh ≤,aùu

wdrïN l< hq;= h' fuu jl%h 255 jdrhla ls¯ug .; jk

ld,h wdikak jYfhka ;;amr 1la muK fõ'

fï jk úg RA0 w.%h u; we;s m%;siu ix«j ixLHdxl

njg m˙jr®;kh ls¯ug iq≥iq wjia:dj t<eö we;' ta wkqj

Start A/D Convertion & update digits hk igykg miqj

we;s Wmfoia ls%hd;aul ls¯ug mgka .kS' tys ° uq,ska u we;s

bsf ADCON0, 2 Wmfoig wkqj ADCON0 fr‚iagrfha 2
jeks ìgqj ;dr®lsl 1 njg m;a l< ú.i u A/D m˙jr®;kh

mgkaf.k th wjika jQ jydu tu ìgqj iajhxl%Shju ;dr®lsl

ìx≥j njg m;a fõ' ta wkqj btfc sc ADCON0, 2 iy goto
ADloop Wmfoia fol uÛska tu ìgqj ;dr®lsl ìx≥j jk f;la

n,d isà' tu ìgqj ìx≥j jQ jyd u thska bj;a ù AD

m˙jr®;kfhka ,enqKq m%;sM,hg

wkqj oYuia:dkh" tlia:dkh yd

oiia:dkfha ≤laúh hq;= w.hka

hdj;ald,Sk (update) ls¯u

wdrïN lrhs'

ta i|yd uq,ska u ADRESL
fr‚iagrh uÛska ,efnk uq,a

ìgq wg temp kue;s úp,Hhg

fldms lr we;' fuys °

ADRESH fr‚iagrfha we;s

b;s˙ ìgq fol fkdi,ld yer

we;' wm uekSug hkafka 00C
isg 99.50C olajd muKla

neúka tu mrdifha ° w∞< ìgq

;*****Define Registers*****

PC equ 02h

STATUS equ 03h

PORTA equ 05h

PORTC equ 07h

PORTD equ 08h

ADRESH equ 1Eh

ADCON0 equ 1Fh

TRISA equ 85h

TRISC equ 87h

TRISD equ 88h

ADRESL equ 9Eh

ADCON1 equ 9Fh

;*****Define Variables*****

CounterL equ 20h ;Loop counher Low

CounterH equ 21h ;Loop counher High

Decimal equ 22h ;Decimal point

Digit1 equ 23h ;One’s

Digit2 equ 24h ;Ten’s

temp equ 25h ;Temporary variables

t1 equ 26h ;for get tens and

w1 equ 27h ;get ones loops

;*****initialization*****

bsf STATUS,5 ;Switch to Bank 1

bsf TRISA,0 ;RA0 input

clrf TRISC ;PORT C output

clrf TRISD ;PORT D output

bsf ADCON1,7 ;Set Result Format

bcf STATUS,5 ;Switch to Bank 0

bsf ADCON0,0 ;ADON=1

clrf PORTC ;Disable all digits

clrf Decimal ;initilize to zero

clrf Digit1 ;initilize to zero

clrf Digit2 ;initilize to zero

;**Display the Decimal point**

Loop movf Decimal,0 ;get Decimal to W

call Table ;Call Look Up Table

movwf PORTD ;Writ number to PORTD

bsf PORTC,0 ;Display Decimal point

;**Small delay to display decimal point**

Delay1decfsz CounterL,1

goto Delay1

;**Display the first digit**

bcf PORTC,0 ;disable Decimal point

movf Digit1,0 ;get Digit1 value

call Table ;Call Look Up Table

movwf PORTD ;Writ number to PORTD

bsf PORTC,1 ;enable Digit1

;**Small delay to display first digit**

Delay2decfsz CounterL,1

goto Delay2

;**Display the second digit**

bcf PORTC,1 ;disable Digit1

movf Digit2,0 ;get Digit2 value

call Table ;Call Look Up Table

movwf PORTD ;Writ number to PORTD

bsf PORTC,2 ;enable digit2

;**small delay to display second digit**

Delay3decfsz CounterL,1

goto Delay3

bcf PORTC,1 ;disable Digit2

decfsz CounterH,1 ;Repeat digit sweep

goto Loop ;255 times (1 second)

;**Start A/D convertion & update digits**

bsf ADCON0,2 ;Start A/D convertion

ADloop btfsc ADCON0,2 ;If finished skip

goto ADloop ;next else wait

bsf STATUS,5 ;Switch to Bank 1

movf ADRESL,0 ;Move the A/D result

bcf STATUS,5 ;Switch to Bank 0

movwf temp ;low byte to temp

;***Get the decimal point****

movlw D’5' ;Move 5 to W

clrf Decimal ;Clear decimal point

btfsc temp,0 ;if the 0th bit =1

movwf Decimal ;move 5 to decimal

bcf STATUS,0 ;Clear carry flag

rrf temp,1 ;Remove the 0th bit

movf temp,0 ;Move result to W

;***Get tens out from 8 bit number****

movwf t1 ;Move W to t1

clrf w1 ;Clear w1

gettens_loop

movlw D’10' ;Move 10 to W

incf w1,f ;Increase w1

subwf t1,f ;t1 = t1 - 10

btfsc STATUS,0 ;Check carry flag

goto gettens_loop;If set back to loop

decf w1,w ;Else decrease W

movwf Digit2 ;Update Digit2

;***Get ones out from 8 bit number****

movf temp,0 ;Move temp to W

movwf w1 ;Move it to w1

movlw D’10' ;Move 10 to W

deltens_loop

subwf w1,f ;w1 = w1 - 10

btfsc STATUS,0 ;Check carry flag

goto deltens_loop ;If set back to loop

addwf w1,w ;Else w1 = w1 + W

movwf Digit1 ;Update Digit1

goto Loop ;Back to main Loop

;****Look Up Table for bit patterns****

Table addwf PC,1

retlw b’00111111' ;Number 0

retlw b’00000110' ;Number 1

retlw b’01011011' ;Number 2

retlw b’01001111' ;Number 3

retlw b’01100110' ;Number 4

retlw b’01101101' ;Number 5

retlw b’01111101' ;Number 6

retlw b’00000111' ;Number 7

retlw b’01111111' ;Number 8

retlw b’01100111' ;Number 9

retlw b’00111111' ;Number 0

retlw b’00000110' ;Number 1

retlw b’01011011' ;Number 2

end
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.dñ” chisxy

flda,s; Or®um%sh

25 jeks msgqjg25 jeks msgqjg25 jeks msgqjg25 jeks msgqjg25 jeks msgqjg

foflys w.hka 0 f,i ,efí' tu ksid tu ìgq fol fkdi,ld

ye¯fuka lsis≥ ydkshla is≥ fkd fõ'

oYuia:dkh i|yd wmg fh†h yelafla 0 fyda 5 mu◊' tfia

jkafka wm f.a WIaK;ajh ixfõolh ,nd fok ixfõ°;dj 0.50C
neúks'

ta wkqj A/D m˙jr®;kfhka ,enqKq m%;sM,fha ^fï jk úg

temp úp,Hhg fldms lr we;s& ìx≥j jeks ìgqj 1 kï

oYuia:dkfha 5 o ìx≥j kï 0 o m%or®Ykh l< hq;= h' Get
the decimal point hk igykg miqj we;s Wmfoia lsysmh

uÛska tu ldr®hh bgq lrkq ,nhs' bkamiq temp úp,Hfha we;s

ìgq wfgka ìx≥j jeks ìgqj bj;a lr b;s˙ fldgig wkqj tl

ia:dkhg yd oiia:dkhg w∞< w.hka ,nd.; hq;= ksid rrf
temp 1 uÛska tempys ìx≥j jeks ìgqj bj;a lr we;'

rEm igyk wxl 1rEm igyk wxl 1rEm igyk wxl 1rEm igyk wxl 1rEm igyk wxl 1


