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Subject:

BCD (Binary Coed Decimal)

ä‚g,a ;dCIKfha° úYd, fvisu,a w.hka nhsk˙ j,g fmr<Su;a" nhsk˙ w.hka fvisu,a j,g
fmr<Su;a is;kd ;rï myiq ldr®hhla fkdfõ' ksoiqkla f,i 248 fvisu,a w.h nhsk˙ j,g fmrÆ
úg ,efnk nhsk˙ w.h 11111000 fõ' fuys° tljru nhsk˙ w.h .ek n,d tys fvisu,a w.h
fldmuKlaoehs mejiSug fkdyels neúka th mejiSug myiq whqre nhsk˙ fldavâ fvisu,a w.h fhdod
.ekSfuka m%ldY ls¯u  Ndú;d fõ' BCD (Binary Coded Decimal) kñka th ye¢kafõ' fuys° flfrkqfha
fvisu,a w.h nhsk˙ w.hla f,i fjka fjkaj oelaùuhs' th 7 segment or®Yl ;=klska fmkaùuo
myiqfõ' ksoiqkla f,i 523 fvisu,a wxlh BCD f,i yrjk wdldrh;a th 7 segment or®Yl ;=klska
fmkaùu;a myiqfjka lr.; yels wdldrh fláfhka jgyd .ksuq'

523

5 2 3
0101     0010     0011

BCD (Binary Coded Decimal) l%uhg wxl Ndú;d ls˙fï myiqj

BCD l%uhg wxl Ndú;d ls¯fï myiqj
by; igyfkka wjfndaO lr.; yelsh' fuys°
523 hk fvisu,a wxlh 5"2'3 f,i wjia:d
;=klg fjka fjkaj f.k tajd kej; fjkafjkaj
nhsk˙ w.hg yrjd ;sfí' bkamiq igyk my;ska
olajd we;s whqre tu nhsk˙ w.hka fjka fjkaj
wjia:d ;=klska fijka fi.aukaÜ or®Yl f,i
oelaúh yelsh' fuf,i úYd, fvisu,a w.fhka
hq;a ixLdjl wxl fjka lr kej; tajd ìÜ
y;rlska hq;a nhsk˙ w.fhka m%ldY ls¯u
Binary Coded Decimal hkqfjka ye¢kafõ'

■ fofla mdofhka iy oyifha mdofhka .Kka ls¯u

ä‚g,a ;dCIKh wOHhkh wdldr lsysmhlg fn° hk w;r fuys° wmf.a wruqK ta w;=˙ka
ffufl%dfldkafg%da,r® ms,sn|j wOHhkhla ,nd .ekquhs' fuu ffufl%dfldkafg%da,r® wOHhkfha° fukau ta
i|yd l%u ms<sfj, (Programme) ,shk úg;a oyifha mdofhka b,lalï fh°u b;du;a myiqfõ' kuq;a
úúO ls%hdldrlï i|yd 10 mdofhka fukau 2 mdofhka w.hka fhdod .kakd wjia:do ke;af;a fkdfõ'
flfia kuq;a ffufl%dfldkafg%da,r® ;dCIKfha° jeä jYfhkau fhdod .kafka 16 mdoh neúka ta ms<sn|jo
fuys° uQ,sl oekqula ,nd .ksuq'

wms idudkH Ndú;fha† .Kka ls¯u i|yd fhdod .kafka 10 mdohhs' f,dj wd† jdiSka .Kka
ls˙u i|yd uq,skau wf;a weÛ,s 10 fhdod .ekqu ksid fuf,i 10 mdoh ìysj ;sfnhs' miqj ta wdldrhgu
fofla mdoh tkï nhsk˙ l%uh ìysjq w;r th u.ska .Kka lrk whqreo wms wOHhkh lr we;af;uq'
b,lalï folla iys; nhsk˙ l%uh u.ska lghq;= ls¯u myiq jqj;a th u.ska l=vd ixLHdjla oelaùug
jqjo úYd, ìÜ .Kkl ixLHd fhdod .ekqug is≥úu fuys we;s tla fodaIhla úh' my; ksoiqfkka th
jegfykq we;'
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fvisu,a nhsk˙

fvisu,a l%uhg ixLHd
;=klska olajk b,lalula nhsk˙
l%uhg oelaùfï° ixLHd tkï
ìÜ wgla wjYH jk whqre
fuys olajd ;sfnhs' fufia úug
fya;=j fidhd n,uq'
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Decimal
oyfha mdoh

Binary
fofla mdoh
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nhsk˙ l%ufha° l=vd ixLHdjla jqjo ,sùug ìÜ
úYd, .Kkla wjYH ùug fya;=j fuu j.=j u.ska
jgyd.; yelsh' tkï igyk whqre b,lalï tfla ixLHdfõ
tkï 1 isg b,lalï foll ixLHdj tkï 10 olajd meñ”ug
fvisu,a l%ufha° wjia:d 10 la miql, hq;= fjhs' tfy;a
nhsk˙ l%ufha° ta i|yd miql, hq;af;a wjia:d folla mu◊'
fuf,i 1 isg oyh olajd we;s wjia:d .Kk jeäjk ixLHd
,sùug wjYH ìÜ .Kk wvqjk nj ±ka jegyS hd hq;=h'

ffufl%dfldkafg%da,r® ;dCIKfha° fujeks úYd,
ixLHd ,sùug is≥jk w;r tys† nhsk˙ l%uh fhdod .ekqu
;=,ska uy;a wmyiq;djhla we;sfjhs' tkï l=vd fvisu,a
wxlhla jqjo ,súug ìÜ úYd, .Kkla wjYH ùuhs' fï
wkqj 1 isg 10 olajd we;s wjia:d .Kk jeä ls¯fuka wvq
ìÜ .Kklska ixLHdjla ,sùug yels jk nj jegys hd hq;=h'
nhsk˙ fofla mdoh fjkqjg 16 mdoh (Hex decimal) l%uh
ìysjQfha ta wdldrhgh' tys° 1 isg 10 olajd wjia:d 16 lg
ixLHd fnod ;sfnhs' tys° mek ke.=kq .egΩjla my;
oelafjhs'

10 mdofhka" 2 mdofhka iy 16 mdofhka .Kka lrk
wdldrh fuu igyfka ;ks j.=jlska olajd we;' fuys 16 mdofha
w.g h wl=r fhdod we;af;a th oyifha mdofha ixLHdjla nj
ixfla;j;a ls¯ug jk w;r th .Kka ls¯ug lsis f,ilska tl;=
fkdfõ' ta wkqj ne¨ ne,augu hï lsis ixLHdjla ±laùfï° nhsk˙
l%ufha° thg b,allaï jeä m%udKhlao" fvisu,a l%ufha° thg wvq
m%udKhlao fylaia fvisu,a l%ufha° thg;a jvd wvq b,lalï
.Kklao wjYHjk nj fmkS hhs' ksoiqkla f,i igyk my;u
fma<sh .;aúg fvisu,a 16 olajk nhsk˙ w.h 10000 fõ' tkï
thg ìÜ 5 la wjYH fõ' tfy;a th fylaia nhsk˙ l%uhg wkqj
10 fõ' (10h)  ä‚g,a ;dCIKfha° b,lalï ,sùu myiqlrùu
fuf,i 16 mdofha .Kka ls¯fï l%uh y∫kajd°ug uq,aj we;s nj
fuys° wmg fmkS hhs' ±ka fuu b,lalï l%uh ksr®udKh lr we;s
wdldrh fidhd n,uq'

fuys fvisu,a iy nhsk˙ l%uh muKla ikaikaokh
l,fyd;a tys fvisu,a l%ufha° 0 isg 9 olajd .e”fuka miq 10 tkï
b,lalï follg meñfKa' tfy;a nhsk˙ l%ufha° b,lalï follg
tkï 10 g meñ”ug .e◊h hq;af;a wjia:d folla mu◊' fuf,i
10 f;la .e”ug we;s wjia:d .Kk jeäjk úg ixLHdjla oelaùug
wjYH b,lalï .Kk wvqjk nj fmkS hhs' fuu wjia:d .Kk
;j ≥rg;a jeäl, fyd;a wmsg ixLHdjla olajk fuu b,llaï
.Kk ;j ≥rg;a wvqlr.; yels fõ' ta wkqj ;=kajk ;Srefõ tu
wjia:d .Kk 16 la olajd jeä lr ;sfí' th fvisu,a wdldrhgu
1" 2" 3 hkd† jYfhka olajd we;' tu .Kka l%uh Hex Binary
kñka olajd we;af;a tf,i wjia:d 16 la 1 isg 10 olajd we;s neúks'

10 mdoh  2 mdoh  16 mdoh
Decimal Binary

0  0000   0 h
 1  0001   1 h
 2  0010   2 h
 3  0011   3 h
 4  0100   4 h
 5  0101   5 h
 6  0110   6 h
 7  0111   7 h
 8  1000   8 h
 9  1001   9 h
 10 1010   A h
 11  1011 B h
 12  1100   C h
 13  1101   D h
 14  1110   E h
 15  1111   F h
16 10000 10 h

■ oyifha mdofhka (Hex Binary) .Kka ls¯u

fylaia nhsk˙ l%ufha° b,lalï foll w.h tkï 10 lshfjkafka wjia:d 16 lg miqj neúka
tys° 9 g miq we;s wjia:dj ,sùu .egΩjla we;sfõ' tkï 9 g miqj ,shfjkafka 10 kuq;a tf,i b,lalï
folla iys;  10 w.h  meñ◊h hq;af;a ;j;a wjia:d 6 lg miqj neúks' fï ksid fuys° lr we;af;a

10" 2 iy 16 mdofhka .Kka flfrk
whqre
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wm oeka Decimal, binary, Hex Binary
hk wdldr ;=k u.ska .◊k whqre;a" BCD
(Binary Coded Decimal) l%uh fhdod .kakd
whqre;a fyd¢ka wjfndaO lrf.k we;s ksid
tkafldavr® iy äfldavr® fla;lrKh iy úfla;
lrKh ms<sn|j wjfndaOhla ,nd.; yels
uÜgulg m;aj we;af;uq' tfy;a th jvd;a myiq
ùug kï ta i|yd fhdod .kakd IC jr®.
ms<sn|jo hï wjfndaOhla ,nd isàu myiq jk
ta ms<sn|j uQ,sl oekqula muKla ,nd .ksuq'

■ IC (Intergated Circuit) ;dCIKh

bf,lafg%dksla m˙m: uQ,sl f,i ie,iqï jkafka g%dkaisiagr®"vfhdaâ" lemEisgr iy frisiagr fhdod
.ekqfuka jqj;a fïjd fjka fjkaj fhdod .ekqu ;=,ska ixlSr®K m˙m:hla ksr®udKh ls¯u i|yd w;s úYd,
bvla fukau ld,hla jehl, hq;=fõ' fuu g%dkaisiagrhla fyda vfhdavhla w;g yiqjk f,i úYd, f,i
ksr®udKh jqjo  we;a;jYfhkau th ;=, we;s ls%hdld¯ wr®O ikakdhl fldgi i|yd fjkaj we;af;a
w,afmfk;a;s ;=vlg;a jvd wvq bv m%udKhls' ta wkqj g%dkaisiagr iy vfhdaâ j, fldmqj bj;alr tajdfha
m˙m: fldgi muKla f.k m˙m:hla ksr®udKh l, yels kï ta i|yd jehjkafka b;du;a wvq bv
m%udKhls' tf,i ilialrk ,o m˙m: we;=,;a bf,lafg%dksl ixrpl y∫kajkq ,nkafka IC (Intergated
Circuits) hkqfjks'

 wo fuu ;dCIKh b;d †hqKqj we;s w;r tys° ksmojd we;s f,d‚la IC jr®. DTL, TTL,
ECL, CMOS, Schottky hkd† jYfhka fjkalr ;sfí' fï ms<sn|j miqj úia;r flfrk w;r ±kg
ta ms<sn|j flá wjfndaOhla muKla ,nd .ksuq'

DTL hkq Diode Transistor Logic hk IC jr®.h y∫kajk flá ku jk w;r th vfhdav
iy g%dkaisiagr muKla fhdod ksmojd ;sfnhs' TTL hkq Transistor Transistor Logic hk woyi jk
w;r th  vfhdaâ fjkqjg g%dkaisiagr fhdod ksmojd ;sfnhs' th f,d‚la m˙m:j, nyq,j fhdod .kakd
IC jr®.hla fõ' ECL hkq Emiter Coupled Logic hk woyi jk w;r th b;d fõ.j;a
ls%hdld˙;ajhlska hqla; jQjls' tneúka fldïmshqgr" ú≥,s ixfoaY iy ieg,hsÜ wd†fhys th nyq,j fhdod
.efkhs' CMOS hkq Comlementary Metal Oxide Semiconductor Logic hk wr®:h jk w;r

tu wjia:d yh ms<sfj,ska A.B.C.D.E.F hkqfjka ixfla;j;a ls¯uhs' tu wl=rej,g miqj h fhdod
we;af;a th oyifha mdofha ixLHdjla nj ixfla;j;a ls¯ug nj fmr i|yka úh' fuh fld;rï myiqo
hkak jgyd .ekqug ksoiqkla f.k n,uq'

F5 h

1111 0101

fuys olajd we;s  F5 h ixLdfõ h hkq th fylaia
nhsk˙ wxlhla nj olajk ixfla;h neúka th fkdi,ld yefr®'
ta wkqj fuya F j, nhsk˙ w.h 1111 nj fmr j.=fjka jqjo
n,d.; yelsh' tf,iu 5 nhsk˙ w.h 0101 fõ' ta wkqj F5
hkqfjka ìÜ folla fhdod .ksñka ,súh yels ixLHdj nhsk˙
l%uhg ,sùug .shfyd;a 11110101 f,i ìÜ wgla fhdod .;
hq;=fõ' oyifha mdofha ixLHd l%uh fhdod .ekqfuka ä‚g,a
;dCI◊l lghq;= fld;rï myiqù we;aoehs fuys° Tng
jegfykq we;' tfy;a fuu fylaia fvisu,a l%uh idudkH ä‚g,a
;dCIKfha° fkdfhfok w;r th fhdod .kq ,nkafka
uhsfl%dfldkafg%da,r® ;dCIKfha° neúka fuys ,nd.;a oekqu b†˙
mdvï i|yd fyd|gu m%udKj;a jkq we;'

➤ ➤

F5 h = 11110101

fylaia nhsk˙ l%uhg wkqj ixLHd

,sùu myiqjk whqre

Decimal
725
Binary
725=10 1101 0101
Hex Binary
727= 2D5
BCD
725 = 111 0010 0101
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■ nhsk˙ w.hka fla; lrkh iy úfla; lrKh
Encordimg & Decording Binary Numbers
nhsk˙ w.hka fla; lrKh iy úfla;lrKh ms<sn|j fuhg fmr ksnkaokfhka wm wOHhkh

l, w;r ta i|yd ksoiqkla f,i .kq ,enqfõ le,alshqf,agrhl wxl 5 iy 4 tlg tl;= lrk wdldrhhs'
tfy;a ta jkúg  Decimal, Binary, Hex Decimal hk wdldr ;=k u.ska .◊k whqre;a" BCD (Binary
Coded Decimal) l%uh fhdod.kakd whqre;a wOHhkh lr fkd;snQ ksid ta ms<sn|j lrk ,oafoa
y∫kajd°ula mu◊' tfy;a oekg fuu l%u muKla fkdj fï i|yd fhdod .kakd IC jr®. ms<n|jo
oekqj;aj we;s ksid thu uola .eUq˙ka wOHhkh lruq' ta wkqj uq,skau wm W.;a le,alshqf,agr ls%hdj,sho
ieflúka kej;;a isysm;a lr .ksuq'

le,alshqf,agrhl wxl 5" tys  7 is.aukaÜ äiamaf,atlg
.kakd whqre

fuys kej;;a olajd we;af;a le,alshqf,agrhl we;=,; ie,iquhs' fuh u.ska wxl 5 iy 4 tl;=
lrk whqre kej;;a wjfndaO lr .ksuq' ta i|yd uq,skau wms lS mEâ tflka wxl 5 tnQ úg oyfha mdofha
tkï fvisu,a wxlhla jQ tu wxl 5 fofla mdofha tkï nhsk˙ wxlhla f,i yrjd th CPU (Central
Processing unit) tlg oekqï †h hq;=fjhs' fuu fvisu,a wxl 5 tys nhsk˙ w.h jQ 0101 f,i yerùu
tkafldavrh (Encorder) u.ska is≥jk wdldrh;a th CPU tlg oekqï fok wdldrh;a igyfka jïmiska
meye†<sj olajd ;sfnhs'

by; wdldrhg h;=re mqjrefõ Tnk ,o wxl 5"  CPU tallhg ,nd°u;a iuÛu 7 is.aukaÜ
äiamaf,a ;Srfhao ±laúh hq;=fjhs' miq.sh l,dmfhka wOHhkh l, BCD(Binary Coded Decimal )
wdldrhg th or®Yk ;Srfha wxl lsysmhl ixLHdjla f,iska olajkq ,nhs' ta i|yd CPU tallh u.ska
wxl 5 olajk 0101 nhsk˙ w.h kej; fvisu,a w.hg yerúh hq;= w;r th is≥jkafka igyk ol=Kq
miska olajd we;s whqre Decorder fldgi u.sks' igyfka wm h;=re mqjrej u.ska ;ol, wxl 5 or®Yk
;Srfha oelafjk whqre fmkajd we;'

by; wdldrhg wxl 5 nhsk˙ w.hla f,i CPU tallhg fh≥ miq thg 4 tl;= ls¯u i|yd ó<Ûg
h;=re mqjrefõ + h;=r ;o l, hq;=fõ' th úOdkhla f,iska CPU tallhg ,efnkafka ó<Ûg olajk wxlh
uq,ska olajk ,o wxl 5 g tl;= l, hq;= f,igh' ó<Ûg by; wdldrhgu wxl 4o h;=re mqjrej yryd ,nd≥ka
miq = ,l=K we;=,a l, úg CPU tallh u.ska ms,s;=r tkï wxl 9 or®Yk ;Srfha olajkq ,nhs' (5+4=9)

fuys olajk ,oafoa wm 45 jk l,dmfhka wOHhkh l, fla; lrK iy úfla; lrK ls%hdj,shhs' fï
i|yd ksoiqkg.;a le,alshqf,agrh ;=, we;s tkafldavrh (Encorder) iy (Decorder) fldgia fol ls%hdlrk
wdldrh wjfndaO lr .ksuq'

DECIMAL  5

BINARY 0101 BINARY 0101

DECIMAL  5

ENCORDER DECODER

CENTRAL PROCESSING UNIT

1 2 3 4
5 6 7 8
9 0 = #

+

%

X

input/ keyboard output/ 7 segment Display







�

�

fuh wvq n, m˙fNdackfhka hq;a Wiia .=Kdx. j,ska hqla; jQjls' th 3V isg 18V jQ fjda,aàh;d mrdihl
ls%hdlrkq ,nhs' Schottky TTL hk fuu l%uh fmr i|yka TTL l%uhg iu jqjo fuys uQ,sl fjki
we;=,; msysá g%dkaisiagr fíia iy lf,lagr® ikaêhg fYdÜls jr®.fha vfhdaâ fhdod ;sîuhs' fuu.ska
tu w.% fol w;r fjda,aàh;djh l,ïm fldg ix;Dma; ùu j<ld,hs' ta w;ru b†˙ keUqrej i|yd
wjYH jkafka wvq fjda,aàh;djhls' fuys i|yka IC w;=˙ka wmg fla; lrKh iy úfla; lrKh i|yd
fhdod .; hq;= jkafka TTL,  IC jr®.h jk w;r ta weiq˙ka th bgq lr .ekSu ó<Ûg wjfndaO lr
.ksuq'



Damuthu Technical publications/ Fax. 2835030 /  E.mail rotaryauto7@gmail.com

������

■  tkafldavr® (Encorder) ls%hdld˙;ajh
le,alshqf,agrfha h;=re mqjrefõ h;=re ;o ls¯fï° tajdg wod, fvisu,a tkï oyfha mdo wxl

nhsk˙ wxl njg yrjk fldgi tkafldavrh jk w;r th ;ks IC tllska bgqlr.; yels fiajdjls'
fuu ls%hdj,sh wOHhkh i|yd le,alshqf,agrh ;=, ls%hd lrk fuu iïmQr®K m˙m:hu ksoiqkg .;
fyd;a fuu tkafldavr ls%hdj,sh wjfndaO lr .ekqu b;d wmyiq fjhs' ukao th b;d ksj/†j ls%hdlrùug
w;sfr®l m˙m:o thg tlajk neúks' ksoiqkla  le,alshqf,agrfha h;=rla ;o l, miq th ksoyia l,;a
bka lshjqkq wxlh or®Yk ;Srfha †.gu †iaúh hq;=fjhs' ta i|ydo w;sfr®l fr‚iagr® m˙m: fh†h
hq;=fjhs' fï wdldrhg fuu m˙m:h wx. iïmQr®K f,iu wOHhkhg .;aúg th wmyiqjk ksid fï
i|yd fhdod .kakd IC tl muKla fhdod fuu tkafldavr ls%hdld˙;ajh y∫kd .ksuq'

fuys olajd we;af;a le,alshqf,agr
tkafldavrfha ls%hdld˙;ajh wjfndaO lr°ug ieliQ
wdor®Y m˙m:hls' fuys tkafldavrhla f,i
ls%hdlrkafka 74147 wxlh iys; IC tlhs' fuu
igyk  u.ska fvisu,a wxl nhsk˙ wxl njg
yerùu tkï tkafldar®â ls¯u jgyd°u uQ,sl woyi
neúka thg myiqjk whqre b;d ir, whq˙ka
wdor®Y igyk ilia lr we;' fuys jï miska bkamqÜ
f,i w.% 9la olajd we;s w;r tajdg iïnkaO iaúÉ
;o lr tu w.% wr®;a ls¯fuka ol=Kq miska olajd
we;s A,B,C,D hk w.% y;r u.ska ìÜ y;rlska
hq;=j wod, nhsk˙ wxlh ksl=;a flfr®' tu wjqÜ
mqÜ w.%j,g iïnkaO l=vd ú≥,s nqnq,la oe,afjk
wjia:dj f,d‚la 1 f,io ksù we;s wjia:dj f,d‚la
0 f,io .;fyd;a my; i|yka whqre  fuys
ls%hdld˙;ajh ;r®l igykla u.ska oelaúh yelsh'

tkafldavr ls%hdld˙;ajh is≥jk whqre
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DECIMAL
VALUE A B C D

- 0 0 0 0
1 0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0
9 1 0 0 1

23 22 21 20

tkafldavr IC tl u.ska fvisu,a wxl nhsk˙
wxl njg yrjk whqre








































fvisu,a wxl 5 iaúph iïnkaO l, úg th
0101 nhsk˙ w.h f,iska msgfjk whqre

1

2

3

4

5

6

7

8

9

+5V

+

A

B

C

D

-7
4
1
4
7 0

1

1

0

�











fmr igyfka lS mEâ tl u.ska äfldavr® IC tlg  in puts f,i we;=,a lrk wxl by; jï
igyfka jï miska olajd we;' tys ol=Kq mi ABCDhk w.% ;=,ska nhsk˙ wxl f,iska msgfjhs' ksoiqkla
f,i ol=Kqq mi j.=fjkaa oelajkafka tkafldavrh u.ska h;=re mqjrefõ we;s iaúÉ u.ska imhk fvisu,a
wxl 5  tyss wjqÜ mqÜ w.% u.ska nhsk˙ wdldrhg msgfjk whqrehs' ksoiqkla f,i h;=re mqjrefõ wxl
3 iaúÉ fnd;a;u tnQ úg wdor®Y igyfka A iy B ú≥,s nqnqΩ fol ksù mj;sk w;r C iy D ú≥,s
nqnqΩ fol oe,afjhs' tkï tu.ska 0011 hk nhsk˙ wxlh ixfla;j;a flfr®' ol=Kqqmi j.=j  whqre
th wxl 3 olajk nhsk˙ w.h nj jegfykq we;' le,alshqf,agrhl kï fuu nhsk˙ wxl tys CPU
tlg imhk w;ru  fijka is.aukaÜ äiamaf,a tlgo imhd  tu wxlh äiamaf,a lrkq ,nhs' ta i|yd
äfldavr m˙m:hla fhdod .; hq;= w;r ta flfiaoehs ó<Ûg fidhd n,uq'
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b

a

g
c

fuys kej;;a olajd we;af;a wm W.;a fijka is.aukaÜ ä‚g,a
wCIrhla jk w;r tys a,b,c,d, hkd† jYfhka we;=,;alr we;s LED
wjYH whqre ±,aùfuka fvisu,a wxl  äiamaf,a ùu is≥fõ' fuh BCD
l%uhg myiqfjka ls%hd;aul l, yels whqreo miq.sh l,dmfhka úia;r
úh' äfldavr m˙m:hla fhdod .ksñka tkafldavrfhka fhduqjk nhsk˙
wxl fuys 7 is.aukaÜ fvisu,a wxl f,i olajk whqre my; igyfkka
olajd ;sfí'

f

e
d

BCD to 7 segment
Decorder driver

tkafldavr IC tl u.ska fvisu,a wxl nhsk˙ wxl
njg yrjk whqre

b

a
f

g
c

e

d

tkafldavrfhka ,efnk nhsk˙ wxl fijka fi.aukaÜ or®Ylfha oelaùu i|yd äfldavrhla f,i
oelaùug TTL jr®.hg wh;a 7448 hk IC tl fhdod .efka' by; igyfka olajd we;af;a tu äfldavr®
v%hsjr® m˙m:hhs' fmr igyfka olajk ,o tkafldavrfha ABCD hk wjqÜmqÜ w.% by; igyk whqre
fuu äfldavr IC tfla bkamqÜ f,iska we;s ABCD w.%j,g iïnkaO úh hq;=h' fuu IC tfla a isg g
olajd we;s w.% 8 igyk ol=Kq miska olajd we;s whqre fijka is.aukaÜ äiamaf,a tlg iïnkaO l,
hq;=h' túg h;=re mqjrefõ i|yka lrk fvisu,a wxlh fuu äiamaf,a tfla ta whq˙kau olajkq ,efí'
fuys BCD IN i|yd fh†h hq;= BCD w.h;a ta iuÛu oe,afjk fijka is.aukaÜ wxlh;a ol=Kq mi
j.=fjka oelafõ'

g
f
e
d
c
b
a

D
C
B
A

IC
- 

74
48

test
RBI 5V

+V

RBO

5V+
A B C D 7 SEGMENT
0 0 0 0 0
0 0 0 1 1
0 0 1 0 2
0 0 1 1 3
0 1 0 0 4
0 1 0 1 5
0 1 1 0 6
0 1 1 1 7
1 0 0 0 8
1 0 0 1 9

bkamqÜ nhsk˙ wxl fjkqfjka oe,afjk fijka
is.aukaÜ fvisu,a wxl

1

5

4

3

2

10

6

7

8

9

Decimal point (DP)

10 9 8 7 6

1 2 3 4 5

➚ ➚ ➚ ➚ ➚ ➚ ➚

+

a b c d e f g

5V
➚

a b c d e f g

➚ ➚ ➚ ➚ ➚ ➚

+5V





 
 
 
 
 




 
 
 
 
 


fijka is.aukaÜ äiamaf,a hqksÜ fuu A igyk whqre wdldr follg ksmojd ;sfnhs' fuys tla
jr®.hl gr®ñk,a fomiska iúj we;s w;r wfkla l%ufha° byM<ska iy my<ska iúj ;sfnhs' fuys
wCIrfha LED 7 g wu;rj oYu ;s; i|ydo LED tlla fhdod ;sfnhs' (Decimal Point)

fijka fi.aukaÜ LED i|yd fjda,aÜ 5 l fjda,aáh;djhla msg;ska iemhsh hq;= w;r thg ́ ïia
220 l muK m%;sfrdaOlhla we;=,;ska iúlr ;sfnhs' by; B igyk whqre fuys° ishΩu LED i|yd
;ks m%;sfrdaOlhla fmr fhdod .ekqk;a miqj ta i|yd B igyk whqre fjka fjkaj m%;sfrdaOl fhdod
.ekquo is≥fjhs' fuhgfya;=j A igyk whqre ;ks m%;sfrdaOlhla fhdod .;a úg LED jeä.Kkla
oe,afjk wjia:dj, ta yryd .,dhk Odrdj wvqù LEDwdf,dalfha iqΩ wvqùula we;sùuhs' Cigyk whqre
fjka fjkaj m%;sfrdaOl fh¥ úg tjekakla is≥ fkdfõ'

fijka fi.aukaÜ äiamaf,a tll we;=,; m%;sfrdaOl iújk wdldr
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f,d‚la f.aÜ /Logic Gates
 ä‚g,a fCIa;%h iïmQr®Kfhkau f,d‚la f.aÜ ls%hdld˙;ajh u; f.dv ke.S ;sfnhs' ta wkqj ä‚g,a

;dCIKh yeoE¯ug m<uqj l, hq;af;a fuu f,d‚la f.aÜ jr®. iy tajd ls%hdlrk wdldrh b;d fyd¢ka wjfndaO
lr .ekquhs' ;jo idudkH ú≥,s m˙m: ksr®udKfha° jqjo .egΩ iy.; ;eka b;d myiqfjka ksrdlrKh lr
.ekqug f,d‚la f.aÜ fhdod .; yelsfjhs' fudagr® r: ú≥,s m˙m:j, tjka wjia:d /ila oel.; yelsfõ' my;
±lafjkafka ä‚g,a ;dCIKfha° fhdod .kakd f.aÜ jr®. lsysmhls'

01. wekaâ (AND) f.aÜ

02. ´r® (OR) f.aÜ

03. fkdÜ (NOT) f.aÜ

04. kekaâ (NAND) f.aÜ

05. fkdar® (NOR) f.aÜ

06. XOR= Exclusive -OR
07. XNOR = Exclusive - NOR

fuys olajd we;s f.aÜ jr®. w;=˙ka wekaâ" ́ r®" iy fkdÜ
hk f.aÜ jr®. ;=k ä‚g,a ;dCIKfha m%Odk;u  f.aÜ jr®. f,i
ie,fla' fuu uq,sl f.aÜ jr®. úúO wdldrfhka tl,ia lr b;s˙
f.aÜ ilid ;sfí' fïjd vfhdaâ" g%dkaisiagr iy frisiagr weiq˙ka
l=vdjg ksr®udKh lr IC ;=, ;ekam;alr ;sfí' ksoiqkla f,i
wxl  SN 7408 orK IC tl ;=, kekaâ f.aÜ 4 la ;ekam;alr
;sfí' ldr®ñl wmg jgyd.; yels m˙† wekaâ" ́ r® iy fkdÜ hk
m%Odk f.aÜ jr®. ;=k b;d ir, whq˙ka uq,skaujgyd .ksuq'

■ AND f.aÜ ksr®udKh iy ls%hdld˙;ajh

(A) (B) (C)

by; olajd we;af;a wekaâ f.aÜ tll ls%hdld˙;ajhhs' fuh ä‚g,a ;r®l oajdr ke;akï f,d‚la
f.aÜ j, we;s uq,au oajdrh f,i ye¢kaúh yelsh' by; A igyfkka fuu  f.aÜ tl y∫kajk ixfla;h
olajd we;s w;r B igyfkka tys we;=,; ls%hdld˙;ajh y∫kajk wdor®Y m˙m:hla olajd ;sfnhs' ta
wkqj fuys n,anh ±,afjkafka iaúÉ folu iïnkaO jqjfyd;a mu◊' fuys°  iaúÉ j, on iy off wjia:d
fol f.k fuys ls%hdld¯ j.=j  C igyfkka  olajd we;s w;r thu f,d‚la 0 iy f,d‚la 1 f,i f.k
D igyfkka olajd we;'  A  igyfkka olajd we;s f.aÜ tl ;=, we;af;ao iaúÉ g%dkaisiagr fhdod ilia
l, fujka bf,lafg%dksla m˙m:hls' tys° A iy B w.% folgu m%odkh ,enqkq úg muKla Y w.%fhka
m%;sodkh msg flfrhs'

by; olajk ,o AND ;r®l m˙m:fhka m%;sodkh msgùug
A iy B (A and  B) m%odkhka iïmQr®K úh hq;=h' fuf,i  A, AND,
B iïmQr®K úh hq;= ksid fuh AND f.aÜ  f,i ye¢kafjhs' f,d‚la
f.aÜ tll we;s fujeks ls%hdld˙;ajhka wmg jeo.;a jkafka
flfia±hs fuys† Tng isf;kq we;' fuys we;s jdish m˙m: ie,iqu
myiqùu nj fuhg fmr i|yka úh' ksoiqkla u.ska th jgyd
.ekSug W;aidy .ksuq'

wekaâ f.aÜ tll ksr®udKh jgyd .ekqug fmr  igyfka
.kq ,enqfõ iaúÉ folla jqjo fuu f.aÜ tl i|yd iaúÉ jeä .Kkla
jqjo we;=,;a úh yel' thg ksoiqkla f,i fuu ol=Kq mi igyfka
m%odk ;=kla iys; wekaâ f.aÜ tlla fmkajd we;' ä‚g,a m˙m: j,°
fuh fhdod .kakd wdldrh i|yd bf,lafg%dksla ä‚g,a m˙m:hla
ksoiqkg .ekSu wmyiq jkafka th uola ixlSr®K jk neúks' fï ksid
th myiqfjka jgyd .ekqug   wms idudkH ú≥,s m˙m:hlg fuh
Wmld˙ lr .; yels whqre fidhd n,uq'

wekaâ f.aghl  ksr®udKh iy tys ls%hdld˙;ajh

m%odk .Kk  jeäl,
 wekaâ f.aÜ tlla

(D)

AND

A

B
Y

A B

Y+

-

(input) (Output)

A B Y

off

on

off

offoff

off off

off

on

on

on

on

(input) (Output)

A B X

0

1

0

00

0 0

0

1

1

1

1

+

A

B

Y

(E)

Y
A
B

C
AND

Y

A B

+ -

C
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fuu jïmi igyfkka olajd we;af;a hka;%hla ls%hdlrjk
;S% fmaia fudagrhla jk w;r th S1 iaúph iïnkaO l< úg
ls%hd;aul jk S2 f;ux ˙f,a tallh yryd ls%hd;aul fõ' fuu
ie,iqu wkqj T fmaia w.%h úikaê jqjfyd;a ˙f,a tallh úikaê
ùfuka fudagrh úikaê jk kuq;a T fmaia w.%h yer R fyda S fmaia
w.%hla úikaê jqjfyd;a tla fmaia w.%hla fkd,en hdfuka fudagrh
±ù hhs' *shQihla ±ù hdfuka fyda ú≥,s iemhqfï we;sfjk fodaI
u.ska fujka wjia:d tug we;s úh yel'  fuhg my; i|yka whqre
AND f.aÜ ie,iqu u.ska idr®:l ms<shula fh†h yel' wekaâ f.aÜ l%shdld˙;ajh fh†h

yels wjia:djla
fuu igyfka fmaia w.% ;=k u.ska fjka

fjkaj ls%hdlrk ABC˙f,a tall ;=fka lkagElaÜ
yryd S2 ̇ f,a tallhg fmaia w.%h imhd we;s
w;r S1 iaúph u.ska fmr f,iu kshqg%,a w.%h
ì| fudagrh úikaê ls¯ug i<id we;' fuu
ie,iqu hgf;a hï fmaia w.%hla úikaê
jqjfyd;a ta iu.u S2 ˙f,a tallho úikaêj
fudagrhg we;s ú≥,s iemhqu k;r fjhs'  fuys
ABC hkq wekaâ f.aÜ tl ;=, we;s iaúÉ ;=k
f,i ie,lsh yel'  ukao tys° S2 ̇ f,a tallh

ls%hd;aul ùug RST hk ;S% fmaia m%odk ;=ku iïmQr®K ù ABC hk iaúÉ ;=ku iïnkaO úh hq;= neúks'
ta wkqj tla fmaia w.%hla fyda úikaê jqjfyd;a ta iu.u S2 ˙f,a tallh yryd fudagrh jyd úikaê
fjhs'  ä‚g,a m˙m: ie,iqï j,°o mek k.sk fujeks .egΩ i|yd  iaúÉ g%dkaisiagr u.ska ls%hd;aul
jkAND f.aÜ m˙m: u.ska úi∫ï ,nd °u is≥fjhs' fï wekaâ f.aÜ ls%hdld˙;ajhu idudkH ú≥,s m˙m:hl
fhfok wdldrhhs' ó<Zg wms fujka ls%hdld˙;ajhla iDcqju wekaâ f.aÜ tllska ,nd.; yels fudagr®
r: ú≥,s m˙m:hlao wOHhkh lruq'

 wekaâ f.aÜ l%shdld˙;ajh i|yd ksoiqkla

M

S
R

T

N
S1

S2

S2

A B M

N

S
R

T

S1

C

fudagr® r: jdhqiólrK moaO;sj, fldïm%ir®
la,ph ls%hdlrùfï° tys ú≥,s m˙m:h wdrCIs;
m˙m: /ila iuÛ fhdod .; hq;=fõ' tkï th
jdhqiólrK iaúph (AC,  ON/Off)  iïnkaO l,
úg ls%hd;aul úh hq;=h' bkamiq jdhqiólrKh
ls%hd ls¯fï° bjmfr®gr WIaK;ajh  fi' 00 g jvd
my< nisk úg fldïm%irh k;r úh hq;=h' tfia
fkdjqkfyd;a tys bjmfr®grh u; whsia ne£u
is≥fõ' ;r®uiageÜ iaúph yryd th is≥fõ' tka‚u
´jr® ySÜ jqjfyd;a tys°o fldïm%irh wlS%h úh
hq;=h'  fï w;r hï fyhlska moaO;sfha *s%fhdka
.Eia mSvkh by< .shfyd;a wdrCIdj m;d tys°o
fldïm%ih k;r úh hq;=h' fuf,i .Eia mSvkh
by< hdu y∫kd .ekqug .Eia moaO;shg High
pressure iaúph iúlr ;sfí'   tfukau .Eia ,SlajdhqiólrK fldïm%Ir® la,ph ls%hdlrùug

wekaâ f.aÜ tlla fhdod we;s whqre

tlla we;sj .Eia uÜgu wvq jqj fyd;a tys°o fldïm%irh k;r úh hq;=h' ukao fldïm%irhg iafkaykh
,efnkafka fuu .Eia yd ñY% jqkq iafkayk f;,a u.ska neúks' ta i|yd .Eia moaO;shg Low pressure
iaúph iïnkaO lr ;sfí'  fuu ishΩ wjYh;d iys;j jdhqiólrK ú≥,s m˙m:h ksr®udKh ls¯u
fld;rï wmyiqoehs Tng is;d.; yel'  tfy;a by; igyk whqre wekaâ f.aÜ tlla fhdod .ekqfuka
th fld;rï myiqfjka ksr®udKh l, yels oehs Tng is;d .; yelsh' fuys olajd we;s ˙f,a tallh
iïnkaO ls¯fuka fldïm%irh ls%hd;aul jk w;r ˙f,a tallh ls%hdlrjk g%dkaisiagrhg wjYH fíia
Odrdj wekaâ f.aÜ tflka ,nd° ;sfnhs' tys bkamqÜ w.%hg iïnkaO tl iaúphla fyda wlS%h ùfuka
g%dkaisiagrho wlS%h jk neúka m˙m:fhka bgqúh hq;= ishΩ wjYH;d fuys° iïmQr®Kj ;sfí' ä‚g,a
m˙m: j, fhfok b;s˙ f.aÜ jr®. ms<sn|j ó<Û ksnkaOkfhka úia;r flfrkq we;'

■ fudagr® r: jdhqiñlrK m˙m:hla i|yd wekaâ f.aÜ fhdod .ekqu

Y

ACC +

AC . On /Off

Thermostat

Eng. Over heat

High pressure

Low pressure

AC . Clutch

1
2
3
4
5

AND

✺✺✺✺


