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MICROCONTROLLERS
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.dñ” chisxy$flda,s; Or®um%sh

uhsfl%dfldkafg%da,r l%uf,aLkfha °uhsfl%dfldkafg%da,r l%uf,aLkfha °uhsfl%dfldkafg%da,r l%uf,aLkfha °uhsfl%dfldkafg%da,r l%uf,aLkfha °uhsfl%dfldkafg%da,r l%uf,aLkfha °

w;=re ì∫ïj, w;=re ì∫ïj, w;=re ì∫ïj, w;=re ì∫ïj, w;=re ì∫ïj, (Interrupts) Ndú;h Ndú;h Ndú;h Ndú;h Ndú;h

w;=re ì∫ï hk jpkh fndfyda fokl=g wÆ;a f,i yeÛS

hdug bv we;' ;dCI◊l jHjydrfha ° kï fndfyda úg w;=re

ì∫ï fjkqjg Interrupts hkak Ndú; fõ' m˙.Kl i|yd fyda

uhsfl%dkafg%da,r i|yd l%uf,aLk ieliSfï ° w;=re ì∫ï fyj;a

Interrupts ms<sn| ≤kqu w;sYhska jeo.;a fõ' b†˙hg m< ùug

we;s ishÆ u ksr®udKj, ° w;=re ì∫ï Ndú; lrk neúka ta

ms<sn|j uQ,sl wjfndaOhla ,nd °u fuu ,smsfha wruqKhs'

w;=re ì∫ï hk jpkfha ir, f;areu jkqfha" is≥ lrñka hk

ls%hdj,shla u|lg kj;ajd fjk;a ls%hdj,shlg fhduq ù th

iïmQr®K lr wdmiq uq,a ls%hdj,shg meñ”u h' b;d ir,

W∞yrKhla uÛska fuh wjfndaO lr .ekSug W;aidy lruq'

Tn ksjfia ° mqj;am;la lshjñka isákafka hehs is;kak' fï

w;r;=fr® ° ≥rl:kh kdo jqj fyd;a" lshùu u|lg kj;d

≥rl:k weu;=ug ms<s;=re °ug hd hq;= h' ≥rl:k ixjdoh

wjika ls¯fuka miq kej; mqj;am; lshùu wdrïN l< yels h'

fuys ° uQ,sl ls%hdj,sh jkqfha mqj;am; lshùuhs' ≥rl:k kdo

ùu thg ndOdjla fyj;a w;=re ì∫ula f,i ie,lsh yels h'

≥rl:k weu;=ug ms<s;=re °u fojeks ls%hdj,sh f,i .; yels h'

th wjika jQ miq kej; uq,a ls%hdj fyj;a mqj;am; lshùu

wdrïN l< yels h' uhsfl%dfldkafg%da,r yd m˙.Klj, ° o

w;=re ì∫ïj, Ndú;h óg wkqrEm fõ'

fuu W∞yrKh u mdol lr.ksñka w;=reì∫ïj,g wdfõ◊l

.;s ,CIK lsysmhla myiqfjka úia;r l< yels h'

w;=re ì∫ula ckkh jQ jyd u Bg w∞< ls%hdj,sh wdrïN

l< hq;= h' tfia fkdue;s j is≥ lrñka hk ls%hdj,sh wjika

lr Bg fhduq ùu m%dfhda.sl fkd fõ' by; W∞yrKhg wkqj

≥rl:k weu;=ug ms<s;=re °u th ,enqKq ú.i u l< hq;=

ldr®hhla jk w;r mqj;am; lshjd wjika lr Bg ms<s;=re °u

m%dfhda.sl fkd fõ'

iuyr w;=re ì∫ï fkdi,ld ye˙h yels h' tfia l< yelafla

tajdfha jeo.;alfï wvq jeä ùu wkqj h' iuyr ≥rl:k

weu;=ïj,g ms<s;=re fkd ° isàu óg wkqrEm W∞yrKhhs'

lsishï uhsfl%dfldkafg%da,rhlg w;=re ì∫ï ckkh ls¯fï

m%Nj tllg jvd jeä .Kkla ;sìh yels w;r bka iuyrla wvq

jeo.;alñka hq;= fkdi,ld ye˙h yels tajd úh yels w;r iuyr

tajd fkdje<elaúh yels w;sYhska jeo.;a tajd úh yels h'

W∞yrKhlska mjif;d;a ≥rl:kh kdoùug wu;rj f∞rg ;Ügq

ls¯u" úYd, Yíohla weiSu" y†is .skakla we;s ùu wd†h Tfí

wjOdkh fhduq lr.kakd w;=re ì∫ï úh yels h' bka iuyrla

wjia:dj wkqj fkdi,ld ye˙h yels w;r .skakla jeks hula

lsisfia;a fkdi,ld ye˙h fkdyels h'

w;=re ì∫ï ms<sn| o< wjfndaOhla ,nd °ug by; W∞yrK

m%udKj;a fõ hehs wms is;uq' ≤ka uhsfl%dfldkafg%da,rj, ° w;=re

ì∫ï fhd∞ .efkkafka wehs ≤hs úuid n,uq'

iuyr fh°ïj, ° fjda,aàh;d iamkao (Pulses) uÛye¯ulska

f;dr j uhsfl%dfldkafg%da,rhg ,nd.; hq;= wjia:d W∞ fõ' tjka

úgl ° tu iamkaoh w;=re ì∫ula f,i uhsfl%dfldkafg%da,rhg

,nd ≥k fyd;a wksjdr®hfhka u th ,nd .kS'

wjYH ld, mrdi ,nd.ekSu i|yd uhsfl%dfldkafg%da,r ;=<

we;s ld, .Kl (Timers) Ndú; ls¯fï ° o w;=re ì∫ï

fndfyda úg fhfoa' W∞yrKhla f,i iEu ;;amr 1l ° u

uhsfl%dfldkafg%da,rfha w.%hl fjda,aàh;dj 0V fyda 5V f,i

udre ls¯ug wjYH kï ld, .Kkh ;;amr 1lg ilia lr bka

miq uhsfld%dfldkafg%da,rh fjk;a ldr®hhl fh†h yels h' fï

w;r ld, .Klfha ld,h flfuka f.ù f.dia ;;amr 1g meñ”

úg w;=re ì∫ula ckkh lrhs' túg lrñka ;sfnk ldr®hh

u|lg kj;d w;=re ì∫ug w∞< ldr®hh jk w.%hl fjda,aàh;dj

fjkia fldg kej; uq,a ldr®hhg meñ◊h yels h' Tn miq.sh ,sms

fyd¢ka wOHHkh lf<a kï ;;amr 1l mudjla ,nd.ekSu i|yd

Delay loops Ndú; l< nj u;l ;sìh yels h' tys ° tu

;;amrh f.fjk f;la uhsfl%dfldkafg%da,rhg fjk;a lsis u jevl

fh†h fkdyels h' tfy;a ta i|yd ld, .Kl (Timers) yd

iïnkaO w;=re ì∫ï Ndú; lf<a kï tu ld,h fjk;a

lghq;a;lg fhoúh yels h' b†˙fha ° m< jk iEu ksr®udKhl

° u ld, mrdi ,nd .ekSu i|yd Delay loops fjkqjg

ld,.Kl fyj;a Timers Ndú; flfr®'

uhsfl%dfldkafg%da,r Ndú; lr ksr®udKh lrk fndfyda m˙m:

úh<s fldaI fyda neg˙ uÛska n,h ,nd .kakd neúka tajdfha cj

m˙fNdackh b;d wju úh hq;= h' ta i|yd uhsfl%dfldkafg%da,rj,

Power saving modes fyda Sleep modes Ndú; fõ' fujeks

wjia:djl isg ls%hdld¯ wjia:djg (Active mode) wdmiq f.k

taug o w;=re ì∫ï fyj;a Interrupts Ndú; fõ'

fï wd° jYfhka fkdfhl=;a wjYH;d i|yd w;=re ì∫ï Ndú;

flfr®' b†˙ ,smsj, ° ta tla tla wjia:d W∞yrK iuÛ f.kyer

≤laùug wms woyia lruq'

PIC 16F84(A) uhsfl%dfldkafg%daa,rhg w;=re ì∫ï ,nd †h

yels wdldr lsysmhla fõ' tajd uQ,sl jYfhka fldgia follg

fn†h yels h'

1' wNHka;r w;=re ì∫ï (Interu nal Interrupts)
2' ndysr w;=re ì∫ï (Extr ernal Interrupts)
wNHka;r w;=re ì∫ï ckkh lrkq ,nkafka

uhsfl%dfldkafg%da,rfha wNHka;r tall uÛsks' W∞ (

* Timer module interrupts
* A/D converter interrupts
* Brown out interrupts
* PWN Interrupts
ndysr w;=re ì∫ï ckkh lrkq ,nkafka uhsfl%dfldkafg%da,rhg

m˙ndysr m˙m: fyda Wmdx. uÛsks' W∞yrKhla f,i PIC
16F84(A) uhsfl%dfldkafg%da,rfha RBO w.%fha fjda,aàh;dj 0V
isg 5V olajd fyda 5V isg 0V olajd fjkia ùul ° w;=re

ì∫ula ckkh jk f,i ilia lr.; yels h' idudkHfhka

uhsfl%dfldkafg%da,rhl fujeks w;=re ì∫ï ,nd †h yels w.% tlla

fyda lsysmhla ;sìh yels h' fuys ° úfYaIfhka i|yka l< hq;=

jkafka wmg wjYH w;=re ì∫ï muKla ls%hdld¯ ;;a;ajhg m;a

lr wfklajd wls%h ls¯fï yelshdj l%uf,aLkh f.dvk.kakdg

we;s njhs'

wNHka;r fyda ndysr w;=re ì∫ula ,enqKq miq

uhsfl%dfldkafg%da,rh flfia ls%hd lrhs o hkak ó<Ûg i,ld

ne,sh hq;= ldrKh fõ'

rEm igyk wxl 1ka ≤lafjkqfha uhsfl%dfldkafg%da,rh ;=<

l%uf,aLkhla .nvd ù we;s wdldrhhs' uhsfl%dfldkafg%da,rhg

ú≥,sh iemhQ ú.i u 0000h kue;s msysgqfï we;s Wmfoia ls%hdjg

kxjhs' fndfyda úg fuys we;af;a goto main hk Wmfoihs' ta

wkqj m%Odk l%uf,aLkh fj; meñK tys we;s Wmfoia tlska tl

ls%hd;aul ls¯u wdrïN lrhs' fï wdldrhg m%Odk ls%hdj,shg

wh;a Wmfoia ls%hd;aul lrf.k hdfï ° hïlsis fudfyd;l

w;=re ì∫ula ckkh jqj fyd;a ta fudfydf;a ls%hd;aul lrñka

;snQ Wmfoig w∞< ldr®hh wjika lr 0004h msysgqu fj;

meñfKa' ´kE u w;=re ì∫ul ° meñfKkafka fuu msysgqug neúka

ckkh ù we;af;a l=uk wdldrfha w;=re ì∫ula ≤hs fidhd ne,Su

ó<Ûg is≥ l< hq;= ldr®hhhs' 0004h iy bkamiq we;s msysgqï

lsysmfha we;af;a Bg w∞< Wmfoia fõ'

bkamiqj we;s ISR1, ISR2, ISR3 hk Wmfoia f.dkqj,

we;af;a ta ta w;=re ì∫ug w∞<j l< hq;= ldr®hhka i|yd jQ

Wmfoia fõ' fuys ISR hkq Interrupts Service Routine fyj;a

w;=re ì∫ïj, ° ls%hd;aul l< hq;= Wmfoia f.dkq fõ'

W∞yrKhla f,i ckkh jQ w;=re ì∫ug w∞< Wmfoia f.dkqj

ISR1 kï tys we;s Wmfoia tlska tl ls%hd;aul lr wka;sug

we;s retie fy;a return from interrupts hk Wmfoig meñfKa'

tuÛska lshfjkqfha w;=re ì∫ug w∞< ls%hdj,sh fj; wdmiq hk

f,ihs' fuu Wmfoia ls%hd;aul ls¯fuka miq kej; meñfKkafka

w;=re ì∫u ckkh jk wjia:dfõ ° ls%hd;aul lrñka isá

ú≥,sh iemhQ ú.i fuu

ia:dkfha we;s Wmfoi

ls%hd;aul lrhs' fndfyda

úg goto main Wmfoia

fuu ia:dkhg fhdohs'

Main
fyj;a

m%Odk

ls%hdj,shg

w∞<

Wmfoia

fuu

fldgfia

we;'

w;=re

ì∫ug w∞<

ls%hdj,sh

is≥ l< miq

fuu

Wmfoig

meñK uQ,sl

ls%hdj,sh

kej; mgka

.kS'

wxl 1 w;=re ì∫u i|yd

jk Wmfoia f.dkqj

w;=re

ì∫ula

,efnk úg

l%shd;aul

lrñka ;snQ

Wmfoi

Reset000h

Address
Program memory

}

Interrupt

ISR 1

retie

ISR 2

retie

ISR 3

retie

wxl 2 w;=re ì∫u i|yd

jk Wmfoia f.dkqj

wxl 3 w;=re ì∫u i|yd

jk Wmfoia f.dkqj

0004h

main

Wmfoig miqj we;s Wmfoighs' bkamiqj m%Odk ls%hdj,sh kej;

idudkH wdldrhg is≥ lrf.k hhs' kej;;a w;=re ì∫ula ckkh

jqj fyd;a by; lS wdldrhg u Bg m%;spdr olajhs'

w;=re ì∫ï ms<sn| j o; hq;= uQ,sl lreKq fndfyduhla fï

jk úg úia;r fl¯ we;' ;j≥rg;a lreKq b†˙m;a ls¯ug

m%dfhda.sl ksoiqkla fhd∞ .ekSu fhda.H jk neúka ó<Û ,smsfhka

w;=re ì∫ï iys; ksr®udKhla n,dfmdfrd;a;= jkak'


