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MICROCONTROLLERS
12 ,smsh -5 fldgi

fudrgqj úYajúoHd,hfha úoHq;a yd ú≥,s ixfoaY wxYfhafudrgqj úYajúoHd,hfha úoHq;a yd ú≥,s ixfoaY wxYfhafudrgqj úYajúoHd,hfha úoHq;a yd ú≥,s ixfoaY wxYfhafudrgqj úYajúoHd,hfha úoHq;a yd ú≥,s ixfoaY wxYfhafudrgqj úYajúoHd,hfha úoHq;a yd ú≥,s ixfoaY wxYfha

.dñ” chisxy

flda,s; Or®um%sh

≥ria: md,l ix«

y∫kd.ekSu

PIC 16F877(A) uhsfl%dfldakfg%da,rhlg wfOdarla; lsrK

ixfõolhla iy wdf,dal úfudapl vfhdavhla (LED) iú lr

.kakd wdldrh miq.sh ,smsfhka wms b†˙m;a lf<uq' tfuka u

ixfõolfhka ,efnk fjda,aàh;d iamkaoj, m<, uekSu i|yd

fhd∞.; yels Capture Compare/PWM tallfha Capu ture
fldgi ls%hd;aul jk wdldrh ≤lafjk leá igykla thg

we;=<;a úh'

tu tallh uÛska fjda,aàh;d iamkaoj, m<, uek ksis

m%udKhg ;sfí kï wdf,dal úfudapl †fhdavh (LED) ≤,aùug

w∞< l%uf,aLh fuu ,smsfhka b†˙m;a flfr®'

rEm igyk wxl 1 uÛska w∞< l%uf,aLh ≤lafõ' tys °

iqmqre≥ m˙† wjYH flfrk fr‚iagr uq,ska u y∫kajd ° we;'

bka miqj Port Settings igykg miqj clrf TRISA Wmfoia

uÛska TRISA fr‚iagrfha ishÆ u ìgq ;dr®lsl §0¶ njg m;a

fldg we;' tfia ls¯fuka A f;dgqmf<ys (PORTA) ishÆ u w.%

m%;s∞k njg m;a fõ' wmg wjYH jkafka PORTA ys §0¶ jk

w.%h RA0 muKla neúka" bcf TRISA, 0  Wmfoi o fï i|yd

.e,fma' túg RAO w.%h muKla m%;s∞k njg m;a fõ' ta wkqj

bcf TRISC, 2 Wmfoi uÛska RC2 fyj;a 17 jk w.%h

m%∞khla (Input) f,i ilia fldg we;' tfia ls¯ug wjYH

jkafka wfOdarla; lsrK ixfõolfhka ,efnk fjda,aàh;d iamkao

fuu w.%h ;=<ska uhsfl%dfldakfg%da,rh ;=<g .; hq;= neúks' bsf
STATUS, 5 iy bcf STATUS 5 Wmfoia fol fhd∞ f.k

we;af;a B ank 0 isg Bank 1g f.dia TRISA yd TRISC
fr‚iagrj,g w.hka ,shd kej; Bank 0 fj;g meñ”u i|yd

h' (Bank 0 yd Bank 1 yd TRIS fr‚iagr ms<sn|j

úia;rhla l,ska ,smshl i|yka úh& wdrïNfha ° u n,anh ksùu

i|yd clrf PORT A Wmfoi fhd∞f.k we;'

bkamiqj Main loop kue;s igykska wdrïN jk fldgi

kej; kej; Ndú; fõ' tys ° uq,ska u clrf CCPICON
Wmfoi uÛska Capture/Compare/PWM tallh wl%Sh

;;a;ajfha u ;sîug i,iajhs' idudkHfhka uhsfl%dfldkafg%da,rhla

ls%hdld˙;ajh wdrïN ls˙fï ° fuu tallh wl%Sh ù ;sfí' bka

miqj clrf TMR1L yd clrf TMR1H Wmfoia fol uÛska

TIMER 1 w.hka ≤lafjk fr‚iagr fol ìx≥fjka wdrïN

lrk f,ig ilihs' bkamiqj ;sfnk bsf CCPICON, 2 Wfmoi

uÛska falling edge fyj;a wfOdarla; lsrK ixfõolfhka ,efnk

ix«fõ 5V isg 0Vg ixl%uKh ùula y∫kd .ekSug yels jk

f,i CCP1 (Capture compare PWM unit 1) tallh

ilihs' tfia ilia fldg PIR1 fr‚iagrfha fojk ìgqj o

;dr®lsl§ 0¶ njg m;a lrhs' fuu ìgqj b;d jeo.;a ldr®hhla

bgq lrhs' tkï falling edge fyj;a 5V isg 0Vg my< hdula

is≥ jQ ú.i tu ìgqj ;dr®lsl §1¶ njg m;a fõ' tu ksid tjeks

ixl%uKhla is≥ ù o keoao hkak fuu ìgqj m¯CId ls¯fuka

≤k.; yels h' bsf T1COM, 0 Wmfoi uÛska TIMER 1
tallh ls%hd;aul lrhs' fu;eka mgka iEu uhsfl%d ;;amr 1lg u

jrla (1µs) TMR1H yd TMRIL fr‚iagr hq.,fhka ≤lafjk

w.h tllska jeä fõ' hïlsis fudfyd;l fjda,aáh;d ixl%uKhla

is≥ jqj fyd;a tu fr‚iagr fofla w.hka CCPR1H yd

CCPRIL fr‚iagrhg udre lr kej; ìx≥fõ isg jeä ùug

mgka .kS'

L oop - fall f,an,h hgf;a ;sfnk btfss PIR1, 2 Wmfoi

uÛska PIR fr‚iagrfha fojk ìgqj m¯CId lr n,hs' fjda,aàh;d

ixl%uKhla is≥ ù ke;akï tu ìgqj ;dr®lsl ìx≥fõ u mj;S'

túg B<Û Wmfoi uk goto LOOP fall uÛska tu ia:dkhg u

meñfKa' ta wkqj †.ska †.g u tu ìgqj m¯CId lrñka isà'

hïlsis fudfyd;l fjda,aàh;d ixl%uKhla is≥ jqj fyd;a tu

ìgqj ;dr®lsl §1¶ njg m;a jk ksid goto LOOP- fall Wmfoi

uÛyer B<Û Wmfoig .uka lrhs' fï fudfyd; jk úg falling
edge fyj;a 5V isg 0Vg ixl%uKhla is≥ ù we;s w;r B<Ûg

is≥ jk 0V isg 5Vg by< hdula fyj;a rising edge olajd

ld,h uek.; hq;= fõ' tu ld,h 900µs wjg ;sfí kï th

j,x.= ix«jla f,i .; yels h' tu ksid B<Ûg is≥ jk

rising edge fyj;a 0V isg 5V olajd ixl%uKh y∫kd .ekSug

CCP1 tall ilia l< hq;= fõ' ta i|yd bsf CCP1CON, 0
Wmfoi fhd∞f.k we;' ^jeä úia;r i|yd P IC 16F877A
uhsfl%dfldakfg%da,rfha o;a; m;%sldj n,kak&

kej;;a PIR1 fr‚iagrfha fojk ìgqj ;dr®lsl 0 njg m;a

fldg TIMER1 tallh wdrïN ls¯ug bcf PIR1, 2 yd bsf
T1CON, 0 Wmfoia fol fhd∞f.k we;' tfia is≥ l< úg

falling dege fyj;a 5V isg 0Vg ixl%uKh is≥ jk wjia:dfõ

mgka t<efUk iEu uhsfl%d ;;amrhl ° u TMR1H yd

TMR1L fr‚iagrh uÛska ≤lafjk w.h tllska jeä fõ' fufia

w.h jeä fjñka hoa° hïlsis fudfyd;l 0V isg 5V olajd hk

ixl%uKhla fyj;a rising edge we;s jQ ú.i PIR1 fr‚iagrfha

fojk ìgqj ;dr®lsl §1¶ njg m;a fldg TMR1H yd

TMR1Lys w.hka CCPR1H yd CCPRIL fr‚iagj,g udre

lrk w;r TMR1H yd TMR1Lys w.h ìx≥j njg m;a

lrhs'

l%uf,aLfha ≤lafjk Watt for a rising edge igykg miqj

;sfnk btfss PIR1, 2 yd goto LOOP - rise Wmfoia uÛska

fuu wjia:dj t<eU ;sfí ≤ hs ksrka;rfhka m¯CId lrhs' tfia

is≥ jQ úg CCPR1Hys w.h W fr‚iagrhg f.k th 768g

jeä ≤hs n,hs' ta i|yd 768ka Wys w.h wvq lrkq ,efí' th

is≥ ls¯u i|yd Swbwl B'00000011' Wmfoi fhd∞f.k we;'

fuys olajd we;af;a ìgq 16lska hq;a b,lalula 9 jeks ìgqfõ isg

16 jeks ìgqj olajd jQ fldgi mu◊' tys w.h 768 (29+28)
fõ' CCPR1Hys w.h 768g jvd jeä kï (CCPR1Lys ìgq

8;a we;=Ω ìgq 16ys w.h& wvq ls˙fï Wmfoi ls%hd;aul jq miq

SITTUS fr‚iagrfha ìx≥j jeks ìgqj ;dr®lsl 1 njg m;a fõ'

tfia fkdue;s úg tkï w.h 768g jvd wvq jQ úg th j,x.=

ix«jla fkd jk ksid kej;;a uq,a ia:dkhg .uka lrùu i|yd

goto LOOP Wmfoi fhd∞ we;'

tfia fkdue;s j w.h 768g jeä kï kej;;a th 1792g

jvd wvq ≤hs ne,Su i|yd movlw b'0000011' yd subwf
CCPR1H Wmfoia fol fhd∞f.k we;' fuys ° o l,ska i|yka

l< m˙† STATUS fr‚iagrfha ìx≥j jeks ìgqj m¯CId lr

n,d ;dr®lsl 1 fõ kï w.h 1792 jvd wvq nj ;yjqre lr.;

yels h' fuf,i 768 yd 1792 w;r w.hka ,eî we;akï n,anh

≤,aùu i|yd bsf PORTA, 0 Wmfoi fhd∞f.k we;' bka miqj

;;amrhl muK ld, mudjla ,nd .ekSu i|yd Delay keue;s

Wmfoia f.dkqj Ndú; fldg we;' wjidkfha ° n,anh

;;amrhlg muK ksjd oud kej; wdrïNl ia:dkhg .uka lr

wfOdarla; lsrK iamkao ,efí ≤ hs m¯CId lrhs' fuf,i j,x.=

ix« ,efnk iEu úgl u n,anh ;;amrhla ≤,aù ;sfí' ≥ria:

md,lfha ´kE u fnd;a;ula tnQ úg fuh is≥ fõ' lsishï

úfYaIs; fnd;a;ula muKla ls%hd;aul jk ksr®udKhla ó<Û

,smsfhka n,dfmdfrd;a;= jkak'

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

STATUS equ 03h

PORTA equ 05h

TRISA equ 85h

PORTC equ 07h

TRISC equ 87h

CCP1CON equ 17h

TMR1L equ 0Eh

TMR1H equ 0Fh

T1CON equ 10h

PIR1 equ 0Ch

CCPR1L equ 15h

CCPR1H equ 16h

Count1 equ 21h

Count2 equ 22h

;*****Port Settings*****

main bsf STATUS,5 ;Switch to Bank 1

clrf TRISA ;PORT A output

bsf TRISC,2 ;RC2 input

bcf STATUS,5 ;Switch to Bank 0

clrf PORTA ;LED OFF

;*****Main loop*****

Loop clrf CCP1CON ;CCP Module is off

clrf TMR1L ;Clear TMR1L

clrf TMR1H ;Clear TMR1H

bsf CCP1CON,2 ;Capture falling edge

bcf PIR1,2 ;Clear capture flag

bsf T1CON,0 ;Start Timer 1

;*****Wait for a falling edge*****

Loop_fall

btfss PIR1,2 ;Is Capture occurred?

goto Loop_fall ;if No wait

bsf CCP1CON,0 ;Capture rising edge

bcf PIR1,2 ;Clear capture flag

bsf T1CON,0 ;Start Timer 1

;*****Wait for a rising edge*****

Loop_rise

btfss PIR1,2 ;Is Capture occurred?

goto Loop_rise ;if No wait

;*****Check for 900uS*****

movf CCPR1H,0 ;Move high byte to W

sublw b’00000011' ;check for 900uS

btfsc STATUS,0 ;If less than 768uS

goto Loop ;back to main loop

movlw b’00000111' ;load 1792 to W

subwf CCPR1H,0 ;check for 900uS

btfsc STATUS,0 ;If greater than 1792uS

goto Loop ;back to main loop

bsf PORTA,0 ;else LED ON

Delaydecfsz Count1,1 ;Small delay

goto Delay

decfsz Count2,1

goto Delay

bcf PORTA,0 ;LED OFF

goto Loop ;back to main loop

end


