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MICROCONTROLLERS
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.dñ” chisxy

flda,s; Or®um%sh

ir, Odrd fudagrhlir, Odrd fudagrhlir, Odrd fudagrhlir, Odrd fudagrhlir, Odrd fudagrhl

N%uK fõ.h iy †YdjN%uK fõ.h iy †YdjN%uK fõ.h iy †YdjN%uK fõ.h iy †YdjN%uK fõ.h iy †Ydj

md,kh ls̄ umd,kh ls̄ umd,kh ls̄ umd,kh ls̄ umd,kh ls̄ u

uhsfl%dfldkafg%da,r ms<sn|j Wkka≥jla olajk mdGlhska /il

f.a b,a,Su m˙† ir, Odrd fudagrhl N%uK fõ.h iy †Ydj

md,kh ls¯u i|yd md,l m˙m:hla ksr®udKh lr.kakd wdldrh

11 jk ,smshg l,ska wms úia;r ls¯ug n,dfmdfrd;a;= fjuq'

fujeks ksr®udKhla fndfyda wjia:dj, ° m%fhdackj;a fõ'

W∞yrKhla f,i l=vd fi,a,ï ldrhla i,luq' th b†˙hg fyda

miqmig fiñka fyda fõ.fhka Odjkh ls¯ug fujeks m˙m:hla

w;HjYH fõ' tjeks m˙m:hl uhsfl%dfldkafg%da,rhla ;sîu

w;HjYH u fkd fõ' tfy;a uhsfl%dfldkafg%da,rhla Ndú; fldg

by; i|yka md,l m˙m:h f.dvkeÛ=j fyd;a l%uf,aLfha hï hï

fjkialï is≥ fldg tl u m˙m:h úúO wjYH;d i|yd

kùlrKh lr.; yels h'

by; i|yka W∞yrKh u f.k fuu ldrKh ;j≥rg;a

meye†,s lr.ksuq' fi,a,ï ldrhl .uka †Ydj iy fõ.h md,kh

flfrkjdg wu;rj b†˙fhka hï ndOlhla wef;d;a th uÛyer

hdug o yels kï md,l m˙m:h hï ;dla ≥rlg nqoaêu;a njla

Wiq,hs' fuh is≥ lr .ekSu i|yd fi,a,ï ldrfha b†˙miska

ixfõol folla iïnkaO lr thska ,efnk ix«

uhsfl%dfldkafg%da,rhlg ,nd †h yels h' tfia ,efnk ix«j

wkqj b†˙fhka ndOlhla ;sfí o keoao hkak ;SrKh fldg

ndOlhla wef;d;a fjk;a †Ydjlg ye¯ .uka lrk f,ig;a

ndOhla ke;skï b†˙hg u .uka lrk f,ig;a

uhsfl%dfldkafg%da,rh l%uf,aLkh lr.; yels h'

by; i|yka l< wdldrhg uhsfl%dfldkafg%da,rhlska ir, Odrd

fudagrhla md,kh ls¯ug yels m˙m:hla wm i;= j wef;d;a th

;j;a fndfyda ksr®udK i|yd fhd∞.; yels h' ir, frdfnda

hka;%hla ksr®udKh lr .ekSug mjd th fhd∞ .ekSug mqΩjk'

fuu ,sms fm< ;=<ska tjeks ksr®udKhla b†˙fha ° Tn fj;g

f.k taug wms n,dfmdfrd;a;= fjuq'

wmf.a wjYH;dj wkqj fudagr®j, m%udKh" cj m˙fNdackh"

ls%hdld¯ fjda,aáh;dj wd†h fjkia úh yels kuq;a

uhsfl%dfldkafg%da,r ls%hd;aul jkafka 5V muK l=vd

fjda,aàh;djlska jk w;r tuÛska md,kh l< yels fyda ,nd †h

yels Odrdj o ñ,s weïmshr® lsysmhlg iSud fõ' ta fya;=fjka

uhsfl%dfldkafg%da,rhlg ;ks j fudagrhla md,kh ls¯u is≥ l<

fkdyels h' tajg is≥ l< yelafla ksje/† j w∞< md,l ix«j

,nd °u mu◊' tu ksid tu md,l ix«j,g wkqj fudagr®

ls%hd;aul lrùu i|yd ;j;a m˙m: fldgila wjYH fõ' fuu

fldgfia fjda,aàh;dj fudagrhg wjYH wdldrhg ilid .; yels

h' tfuka u fudagrhg wjYH lrk Odrdj ,nd °ug th iu;a

fõ' rEm igyk wxl 1ka ≤lafjk leá igyk wOHhkh ls¯fuka

fuu ldrKh ;j≥rg;a meye†,s lr.; yels h'

ixfõol uÛska ,efnk ix« wkqj uhsfl%dfldkafg%da,rh md,l

ix« ksl=;a lrhs' tu ix« Odjl m˙m:hg ,enqKq úg fudagrh

ls%hd;aul flfr®' uhsfl%dfldkafg%da,rh ls%hd;aul ùu i|yd 5V
iemhqula ;sìh hq;= fõ' tfy;a Odjl fldgig imhk

fjda,aàh;djg (+Vs) fjkia w.hla ;sìh yels h' iuyr úg

th 12V, 24V fyda 36V úh yels h' tfuka u thg úúO

m%udKfha Odrdjka o yeisrùug mqΩjk' ta wkqj tl u

m˙m:hlska úúO jr®.fha fudagr® yeisrùfï yelshdj fï m˙m:hg

;sfí'

≤ka wms fï Odjl m˙m:h .ek ;j≥rg;a idlÉcd lruq'

ir, Odrd fudagrhl N%uK fõ.h yd †Ydj md,kh ls˙u i|yd

nyq, j fhd∞ .kakd m˙m: ieleiaula rEm igyk wxl 2ka

≤lafõ' tu ieleiau Full bridge f,i ye¢kafõ' iuyr

wjia:dj, ° th H Bridge f,i o ye¢kafõ'

5V +V
S

fudagrhfudagrhfudagrhfudagrhfudagrh

fudagrh i|ydfudagrh i|ydfudagrh i|ydfudagrh i|ydfudagrh i|yd

fjda,aàh;dfjda,aàh;dfjda,aàh;dfjda,aàh;dfjda,aàh;d

iemhquiemhquiemhquiemhquiemhqu

OdjlOdjlOdjlOdjlOdjl

m˙m:hm˙m:hm˙m:hm˙m:hm˙m:h

md,lmd,lmd,lmd,lmd,l

ix«ix«ix«ix«ix«
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ùug tfrys j ls%hd lrhs' tkï tys .nvd jQ Yla;sh úoHq;a.dul

n,hla njg m;a fldg tuÛska l,ska Odrdj .uka l< †Ydjg

Odrdjla .e,Sug i,iajhs' fuu úoHq;a .dul n,h Back Elec-
tromotive Force fyj;a m%;s úoHq;a .dul n,h f,i ye¢kafõ'

tfy;a fï jk úg Q
1'
 Q

2
, Q

3
,Q

4
 hk g%dkaisiagr 4 u wl%sh ù

we;s neúka tfia ckkh jQ Odrdj .,d hdfï udr®.hla fkdue;s

fõ' tfy;a D
3
 yd D

4
 vfhdav yryd tu Odrdjg .e,sh yels

neúka tu vfhdav fol yd fjda,aàh;d iemhqu iïnkaO m˙m:h

;+<ska tu Odrdj .,d f.dia pqïnl fCIa;%fha .nvd jQ Yla;sh

uq∞ yefr®' tfia fkd jQfha kï g%dkaisiagr yryd wêl

fjda,aàh;djla we;s ù tajd ≤ù hdug o mqΩjk'

ckkh jk m%;súoHq;a .dul n,fha m%udKh ;SrKh jkqfha

fudagrh yryd Odrdj keje;aùfï YS>%;dj u; h' tfuka u

m%;súoHq;a .dul n,h uÛska ckkh jk Odrdj b;d l=vd ld,hl

° W∞iSk l< hq;= h' tu ksid D
1
, D

2
, D

3
, D

4
 vfhdav Fast

Recovery Diodes fyj;a CI◊l ls%hdld˙;ajhla iys; vfhdav

úh hq;= h'

by; i|yka Odjl m˙m:h g%dkaisiagrh yd vfhdav fjk fjk

u f.k f.dvkxjd.; yels h' tfuka u tu g%dkaisiagr ieleiau

ix.Dys; m˙m: (IC) f,iska o ,nd.; yels h' L 298 hkq

tjeks ix.Dys; m˙m:hls' rEm igyk wxl 3 n,kak' tys H
Bridge 2la ;sfnk w;r fudagr 2la fjk fjk u Odjkh l<

yels h' ir, frdfnda hka;% ksr®udKfha ° fuh nyq, j Ndú;

fõ'

uhsfl%dfldkafg%da,rhlg iú lrk wdldrh ,nk i;sfha

n,dfmdfrd;a;= jkak'
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fuys ° +Vs hkq fudagrhg n,h ,nd fok fjda,aàh;d

iemhquhs' fudagrh ol=Kqg lrleùug wjYH jQ úg Q
1
 yd Q

2
g%dkaisiagr ls%hd;aul lr Q

3
 yd Q

4
 g%dkaisiagr wl%sh l< hq;=

fõ' túg +Vs iemhqfï isg Q
1
 g%dkaisiagrh yryd R ,CIHhg;a

t;eka isg fudagrh yryd S fj;g;a bkamiqj Q
2
 g%dkaisiagrh

yryd (-) w.%hg;a Odrdj .uka lrhs' tf,i u fudagrh jug

lerleùug wjYH jQ úg Q
3
 yd Q

4
 g%dkaisiagr ls%hd;aul fldg

Q
1
 yd Q

2
 g%dkaisiagr wl%sh ;=< hq;= fõ' túg +Vs isg Q

3
yryd Sg;a bkamiqj fudagrh yryd Rg;a Odrdj .,k w;r bka

miqj Q
4
 yryd n, iemhqfï (-) w.%hg iïnkaO fõ' ls%hd;aul ù

;sfnk g%dkaisiagr fol wkqj fudagrh yryd R isg S isg fyda S
isg R Odrdj .,hs' Odrdj .,k †Ydj wkqj fudagrh jug fyda

ol=Kg lrlefõ'

g%dkaisiagr ls%hd;aul lrùu i|yd tajdfha mdoug w∞< md,l

ix« ,nd †h hq;= fõ' W∞yrKhla f,i Q
1
 yd Q

2
 g%dkaisiagr

ls%hd;aul lrùu i|yd tajdfha mdou w.% A yd Bg

fjda,aàh;djka ,nd †h hq;= fõ' tu fjda,aáh;djka

uhsfl%dfldkafg%da,rhla uÛska ,nd †h yels h' fuys ° wjOdrKh

l< hq;= úfYaI lreKla jkafka tl fl<ska my<g ;sfnk

g%dkaisiagr folla lsis úfgl;a tl jr ls%hd;aul fkdúh hq;= h

hkakhs' tkï Q
1
 yd Q4 g%dkaisiagr hq.,h fyda Q

2
 yd Q

3
g%dkaisiagr hq.,h o tljr ls%hd;aul fkdúh hq;= h' tfia jqj

fyd;a n, iemhqfï + w.%fha isg meñfKk Odrdj fudagrh yryd

fkd f.dia tu my<ska we;s g%dkaisiagrh yryd (-) w.%hg hefõ'

fï udr®.fha m%;sfrdaOh b;d wvq neúka n, iemhqï Æyqj;a jQ

;;a;ajhka we;s ù wêl Odrdjla .e,Sug mgka .kS' fï ;;a;ajh

n, iemhqug fuka u g%dkaisiagrj,g o b;d u ydks∞hl fõ' tu

ksid fujeks Odjl m˙m: ilid we;af;a lsis úgl;a tl u

;Srefõ g%dkaisiagr folla l%shd;aul fkd jk f,i h'

by; i|yka Odjl m˙m:fha iEu g%dkaisiagrhl u ix.%dylh

yd úfudaplh w;rg vfhdavhla fhd∞ we;' tajd Free willing
diodes f,i ye¢kafõ' tu vfhdavj,ska jeo.;a ldr®hhla bgq

flfr®' th meye†,s lr .ekSu i|yd ol=Kg lerflñka ;snQ

fudagrhlg Odrdj iemhSu kej;+ wjia:djla i,luq' tkï Q
1
 yd

Q
2
 g%dkaisiagrhg ;=<ska R

2
 †Ydjg .,ñka ;snQ Odrdj tu

g%dkaisiagr wl%sh fldg kj;d ≤uQ wjia:djls'

fudagrh ;=< ;sfnk lïì oÛrh yryd Odrdj .,k úg ta

wjg pqïnl fCI;%hla yg.kS' ;j;a wdldrhlska lshf;d;a hïlsis

Yla;s m%udKhla pqïnl fCI;%hla wdldrfhka lïì oÛrh ;=<

.nvd ù ;sfí' fudagrh ;=<ska .,k Odrdj CI◊l j keje;ajqj

fyd;a lïì oÛrh wjg we;s jQ pqïnl fCIa;%h uÛska Odrdj wvq
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