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kùk bf,lafg%dksl ;dlaIKfha § b;d ixlS¾K mßm: Ndú; fõ' WÞyrK f,i 
fjda,aàh;d hdul mßm:" j¾Ol mßm:" foda,l mßm:" iaúÖlrK mßm:" ;¾l 
mßm:" u;l mßm: wdÈh ie,lsh yels h' fï tla tla mßm: fjka fjka Wmdx. 
Ndú; lr tl,ia l< fyd;a úYd, bvla yd úYd, ld,hla jeh fõ' tneúka fuu 
mßm: fldgia jYfhka tla wiqrkhla ;=< l=vd m%udKhg ksmoúh yels h' b;d 
ÈhqKq ;dlaI‚l Wml%u fhdÞ tjeks mßm: ksmojk w;r tAjd ix.Dys; mßm: 
f,i ye¢kafõ'

ix.Dys; mßm:hla hkq g%dkaisiag¾" m%;sfrdaOl iy Èfhdav jeks Wmdx. .Kkdjla 
wkaùlaISh m%udKhlg l=vd lr tl,ia lr tla weiqreul nyd ilia lrk ,o 
mßm:hls'

ix.Dys; mßm: j¾.SlrKh

ix.Dys; mßm: j¾.SlrKh

f¾Åh
Linear ICS

CMOS

oajdr mßm:" fla;l" 
úfla;l" nqyqm;a  
lrk" m%;snqyqm;a 

lrk"ms<sfmd," .;sl" 
wkq,els" u;l mßm:

ixLHdxl
Digital ICS

ldrl
j¾Ol

TTL

ld,k 
mßm:

j¾Ol

02
ix.Dys; mßm: 
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2'1 rEmh    2'2 rEmh          2'3 rEmh

fuf,i úúO ld¾hhka i|yd fjk fjk u ix.Dys; mßm: ^Integrated circuits& 
j¾. ksmojhs' fhdÞ .kakd ld¾hh wkqj ix.Dys; mßm: j¾. folls' 

01' tla úfYAIs; ld¾hhla i|yd muKla ksmojk ix.Dys; mßm:' 
^WÞ (- ix.S; LKavhla ,nd.; yels mßm:" bf,lafg%dksl Trf,daiqj, fhdÞ we;s 
mßm:&
02' fjk;a Wmdx. iïnkaO lr úúO ld¾hhka i|yd l< yels mßm:' ^ixLHdxl 
ix.Dys; mßm:" ldrl j¾Ol'&

úúO mßm:j, § nyq,j Ndú; lrk f¾Çh ix.Dys; mßm:hla jk ldrl j¾Ol 
m<uqj i<ld n,uq' ^Operational ampli! ers& fïjd ldrl j¾Ol" ldrld;aul 
j¾Ol" l¾ul j¾Ol jeks kïj,ska o y÷kajkq ,efí'

ldrl j¾Ol (Operational ampli  ers)

úúO bf,lafg%dksl mßm: i|yd Ndú; lrk mßm: úfYAIhla f,i ldrl j¾Ol 
ye¢kaúh yels h' fïjdfha idudkH j¾Olhlg jvd Wiia .=K rdYshla we;' fuu 
j¾Ol mßm:h u.ska úúO .‚; l¾u bf,lafg%dksl f,i isÿ lr.kakd ksid 
ldrl j¾Ol hk ku fhdÞ we;' fuu ix.Dys; mßm:h wlS%h yd ilS%h  Wmdx. 
lsysmhla tl<ia lrf.k ksmojd we;' ix× j¾Okh" tl;= lsÍu" wvq lsÍu" ;rx. 
yev ckkh" fmryka" wjl,kh" wkql,kh jeks w;HjYH ls%hdjka i|yd fuu 
mßm:h fhdÞ .; yels h'

ldrl j¾Olhl m%Odk w.%

ldrl j¾Olhl wju jYfhka w.% myla ;sìh hq;= w;r iuyr ldrl j¾Olj, 
Bg jeä .Kkla ;sìh yels h'

ldrl j¾Olj,g m%;sfrdaOl lsysmhla iïnkaO lsÍfuka flá ld,hlska Wiia 
;;a;ajfha j¾Olhla tl,ia lr.; yels w;r ndysrj iïnkaO l< m%;sfrdaOl 
u.ska m%;sÞkh md,kh l< yels h'
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  (+ cj iemhqï w.%h )

^m%;sÞk w.%h&

^wmj¾;l fkdjk w.%h&

^wmj¾;l w.%h&

( - cj iemhqï w.%h)

Inverting

input

Non - Inverting

   input

2'4 rEmh

2'5 rEmh

cj iemhqï w.%

iEu ldrl j¾Olhlau ls%hd;aul ùug wjYH úÿ,s n,h iemhSug w.% folla we;' 
fuu w.%j,g iudk oaú;aj cj iemhqula ^+  iy - fjda,aàh;dj& ,nd Èh hq;= w;r 
iuyr ldrl j¾Ol fhÿïj, § ;ks cj iemhqula ,ndÈh hq;= h' 
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;ks cj iemhqu (Single power supply)

2'6 rEmh

oaú;aj cj iemhqu (Duel power supply)

2'7 rEmh

fuys § iDk iemhqula wjYH jkqfha m%;sÞkfhka iDk fjda,aàh;djla        
,nd.ekSug fyda iDk w¾Oh j¾Okh lsÍu i|yd h'

m%;sÞk w.%h

mßm:hg N+.; w.%hg idfmalaIj hï m%Þkhla ,ndÿka úg m%;sÞkh fuu w.%fhka 
,nd.; yels h' m%;sÞkh ,nd.; hq;af;a o N+.;hg idfmalaIj h'

+

_

+ V

Out put
input

input

+

_

+ V

Out put
input

input

- V
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wmj¾;l fkdjk w.%h

fuu w.%hg Ok fjda,aàh;djla ,ndÿka úg j¾Okh jQ Ok fjda,aàh;djla 
m%;sÞkfhka ,nd.; yels fõ' m%;Hdj¾: ix×jl Ok w¾O pl%h ,ndÿka úg 
j¾Okh jQ Ok w¾O jl%h m%;sÞkh fõ' 

wmj¾;l w.%h

fuu w.%hg Ok fjda,aàh;djla ,ndÿka úg j¾Okh jQ iDk fjda,aàh;djla ,nd.; 
yels h' m%;Hdj¾; ix×jl Ok w¾O jl%h ,ndÿka úg m%;sÞkh jkafka j¾Okh 
jQ iDk w¾O jl%hls'

ldrl j¾Olhl úfYAI ,laIK

 fkd,ild yeßh yels ;rï l=vd Odrdjla ,nd .kS'
 jeä Odrdjla m%;sÞkfhka ,nd.; yels h'
 ir, fyda m%;Hdj¾;l fjda,aàh;djla j¾Okh lr.; yels h'
 úYd, ixLHd; mrdihla j¾Okh lr.; yels h'
 fjda,aàh;d ixikaOkh lr.; yels h'

ldrl j¾Olhla wmj¾;l j¾Olhla f,i Ndú; lsÍu'

2'8 rEmh

wmj¾;l w.%hg m%Þkh l< ix×fõ ;rx.h 1800 l l,d fjkila  we;sj j¾Okh 
ù we;s wdldrh 2'8 rEmfhka ±lafõ' ir, Odrd iDk fjda,aàh;djla m%Þkh lf<a 
kï m%;sÞkh f,i j¾Okh jQ Ok fjda,aàh;djla ,efí'
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mßm:fha we;s m%;sfmdaIK m%;sfrdaOlh Rf iy m%Þk m%;sfrdaOh R
1 
kï" 

V
out

v
in

j¾Ok ,dNh = =
- R

f

R
1

  m%ldYkfhka ,nd.; yels h'

fï wkqj m%;sfmdaIK m%;sfrdaOlfha w.h fyda m%Þk m%;sfrdaOlfha w.h fjkia 
lsÍfuka j¾Ok ,dNh fjkia lr.; yels h'

ldrl j¾Olhla wmj¾;l fkdjk j¾Olhla f,i Ndú; lsÍu'

Output

Input

+ V

R
1

+

-

-V

R
f

vin

vout

2'9 rEmh

2'9 rEmfha ±lafjk mßm:hg m%;Hdj¾; fjda,aàh;d ;rx.hla wmj¾;l fkdjk 
m%Þkhg iemhQ úg l,d fjkilska f;dr j¾Okh jQ m%;Hdj¾; ;rx.hla m%;sÞkfhka 
,nd.; yels h' m%;sfmdaIK m%;sfrdaOlh jk R

f 
 fyda m%Þk m%;sfrdaOh jk R

1 
 ys 

w.h fjkia lsÍfuka m%;sÞkfha fjda,aàh;dj fjkia lr.; yels h'

wmj¾;l fkdjk j¾Olfhys fjda,aàh;d ,dNh

 
   = 

R
f+

V
out

V
in

R
1

1

m%ldYfhka ,nd.; yels h'  

 Rf
  R

1

Vo =  - x V
in
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fjda,aàh;d iei£ula f,i Ndú; lsÍu

ldrl j¾Olhla fjda,aàh;djka folla iei£u i|yd Ndú; l< yels w;r 
fuu mßm:j, m%;sfmdaIK m%;sfrdaOlhla Ndú; fkdlrhs' fuys § iei¢h hq;= 
fjda,aàh;dj fjk fjk u wmj¾;l iy wmj¾;l fkdjk m%Þkhka fj; ,nd 
fohs' Ok m%Þkh fj; ,ndfOk fjda,aàh;dj V

1
 o iDk m%Þkh fj; ,ndfOk 

fjda,aàh;dj V
2  
o kï V

1
 >V

2 
jk úg m%;sÞkh + iemhqu olajd o V

2
 >V

1  
jk úg 

m%;sÞkh - iemhqu olajd o .uka lrhs' ;ks iemhqula Ndú; lrkafka kï V
1
 >V

2  

jk úg m%;sÞkh + iemhqu olajd jeä jk w;r V
2
 > V

1 
jk úg m%;sÞk o v fõ'  

2'10 rEmfhka ixikaol mßm:hla ±lafõ' 

2'10 rEmh

m%dfhda.sl Ndú;fha § iei¢h hq;= fjda,aàh;djka fjk fjk u Ok yd iDk 
m%odkhka fj; ,nd fok w;r Ok m%odkh fj; ,ndfok fjda,aàh;dj V

1
 o iDk 

m%odkh fj; ,ndfok fjda,aàh;dj V
2  
o fõ'

hï fjda,aàh;d uÜgula iei£ug wjYHkï tla m%Þkhlg wYS%h fjda,aàh;djla 
^Referance voltage& ,nd § Bg idfmalaIj wÞ< fjda,aàh;d uÜgu wks;a w.%hg 
fhduq lrkq ,efí' fufia Ndú; lrk mßm: lsysmhla my; ±lafõ'

 WIAK;aj ixfõol mßm:hla

2'11 rEmh
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by; mßm:fha wdYs%h fjda,aàh;dj R
1
 R

2
 úNj fnÿu u.ska ,nd § we;'

 wdf,dal ixfõol mßm:h

2'12 rEmh

 iam¾Y ixfõol mßm:h

2'13 rEmh

n, j¾Ol f,i ldrl j¾Ol Ndú; lsÍu

ldrl j¾Ol ixikaol f,i Ndú; lsÍu yereKq úg jeäfhka u Ndú; lrkafka 
j¾Ol f,i h' j¾Olj,ska wmj¾;l j¾Ol f,i jeä jYfhka Ndú; fõ' j¾Ol 
m%;s,dNh b;d myiqfjka fjkia l< yelsùu;a" j¾Ol" ydhl fyda wmj¾;l f,i 
Ndú; lsÍug yelsùu;a" tfia u m%;Hdj¾; ix× fuka u" ir, Odrdj o j¾Okh 
l< yels ùu;a ksid wmj¾;l j¾Ol f,i ldrl j¾Ol Ndú; lsÍu jeä jYfhka 
isÿ flfrhs'
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2'14 rEmh

2'14 rEmfha ±lafjkafka ldrl j¾Olhla n, j¾Olhla f,i Ndú; lrk mßm: 
igykls'

ldrl j¾Olhl mßmQ¾K ,dlaI‚l

ldrl j¾Olj, Ndú;h jeä jk úg úúO j¾.j, ldrl j¾Ol ksmojk ,È' 
túg tAjdfha ;;a;ajh uekSug iy jvd ld¾hlaIuj ldrl j¾Ol fidhd .ekSu 
i|yd tAjd u ;sìh hq;= mßmQ¾K ,dlaI‚l iïu; lrf.k we;' tAjd lsysmhla 
my; ±lafõ'

01' m%Þk iïndOkh - wkka; fõ'
02' m%;sÞk iïndOkh - Y+kh fõ'
03' újD; mq~q ,dNh - wkka;h
04' l,dm m<, - wkka; fõ' 

m%Odk iïndOkh

ldrl j¾Olhl m%odkhg ix×jla ,nd§fï § tu ix×jg m%odkfhka we;s jk 
ndOdj m%odk iïndOkh f,i ye¢kafõ' iïndOkh" m%;sfrdaOl;dj yd m%;sndOkj, 
ffo.sl tl;=j fõ' mßmQ¾K ldrl j¾Olhl m%Þkfha iïndOkh wkka; fõ' 
m%fhda.sl ldrl j¾Olh m%Þk iïndOlhd ´ï 106 isg 1012 olajd muK fõ' by< 
m%Þk iïndOkhla we;s ksid ´kEu m%Njhlg únrla fkdfõ' 

m%;sÞk iïndOkh

ldrl j¾Olfhka j¾Okh jQ ix×jla m%;sÞkh lsÍfï § ndysßka iïnkaO l< hq;= 
Wmdx.fha iïndOkh wvq jqj o tu.ska ix×jg n,mEula isÿ fkdfõ' tkï m%;sÞk 
iïndOkh b;d wvq ksid m%;sÞkfhka jeä Odrdjla ,nd .ekSfï § fjda,aàh;d 
neiaula we;s fkdfõ' mßmQ¾K ldrl j¾Olhl m%;sÞkfha iïndOkh Y+kH fõ' 
m%dfhda.sl ldrl j¾Olh m%;sÞk iïndOkh 1000 lg jvd wvq fõ' 
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újD; mq~q ,dNh

ldrl j¾Ol mßm:hla iïnkaO lsÍfï § m%;sfmdaIK m%;sfrdaOlhla nyq,j fhdÞ 
.kS' fuu m%;sfrdaOlh fkdue;s jqjfyd;a tu mßm:hg újD; mq~q wdldrfha 
mßm:hla hehs lshkq ,nk w;r tu mßm:fha j¾Ok ,dNh o b;d úYd, fõ' 
mßmQrl ldrl j¾Olhl újD; mq~qq ,dNh wkka; fõ' m%dfhda.sl ldrl j¾Olhl 
újD; mq~q m%;s,dNh 104 - 1010 olajd muK fõ' 

l,dm m<,

ldrl j¾Olhlg m%odkh lrk ;rx.fha ixLHd;h wjufha isg Wmßu w.hla 
olajd f.k hdfï § tys m%Þkh fjkiaùu i<ld n,kq ,efí' ixLHd;h wvq w.hl 
isg jeä lrf.k hk úg m%;sÞk ;rx.fha úia:drh ksYaÑ; j¾Okhla iys;j 
Ndú; l< yels uÜgfï mj;sk ixLHd; fol w;r mr;rh l<dm m<, f,i 
ye¢kafõ' mßmQ¾K ldrl j¾Olhl l,dm m<, wkka; fõ'

NE555 ix.Dys; mßm:

555 ix.Dys; mßm:h T¾f,daiq iaMkaOk ksmojd .ekSu i|yd nyq,j fhdÞ .kS' 
fuu ix.Dys; mßm:hg ndysßka R- C ld, mßm:hla fh§fuka úúO ld¾hhka 
i|yd ilid .; yels h' 

2'15 rEmh

01' N+.; w.%h
02' mQrK ix× m%Þkh
03' m%;sÞkh
04' kej; h:d ;;a;ajhg m;a lsÍu
05' md,k fjda,aàh;dj
06' foay,s fjd,aàh;dj
07' Odß;%lfhys wdfrdamK
    úi¾ckh lrk w.%h

08' Ok úNj iemhqu 
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wia:dhS nyq lïml

 
2'16 rEmh

01' R - C ld, mßm:h
02' m%;sÞkh

C
1
 kï Odß;%lh wdfrdamKh ùfï § V

cc
 cj iemhqfï isg R

1
 yd R

2
 ;=<ska Odrdj 

.,d ths' Odß;%lh V
cc

 cj iemhqfuka 2$3lg wdfrdamKh jQ úg Odß;%lh úi¾ckh 
ùu i|yd ix.Dys; mßm:fha 7 jk w.%h ilS%h fõ' túg C

1
 Odß;%lh R

2
 yryd 

úi¾ckh fõ' 

fuu úi¾ckh ùu iemhqï fjda,aàh;d 1$3 olajd wvq jQ úg úi¾ck ùu kj;sk 
w;r wdfrdamKh ùu wdrïN fõ' Bg wkqrEmj y;/ia ;rx.hla ix.Dys; mßm:fha 
;=kajk w.%fhka m%;sÞkh fõ'

by; olajd we;s m%ia:drfha Odß;%lh wdfrdamKh ùu yd úi¾ckh ùu lsh;a ±;s 
iajrEmhla .kakd w;r Bg wkqrEmj m%;sÞk y;/ia ;rx.hla .kS' tkï Odß;%lh 
wdfrdamKh jk úg m%;sÞkfha fjda,aàh;dj jeä jk w;r Odß;%lh úi¾ckh jk 
úg m%;sÞkfha fjda,aàh;dj wvq fõ' fï wkqj m%;sÞkhg LED iïnkaO lr wLKav 
foda,khla isÿ jk wdldrh ksÍlaIKh l< yels fõ'

fï wkqj wia:dhs nyq lïml mßm:hla u.ska wLKavj y;/ia ;rx. ,nd .; yels 
h'
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tAlia:dhs nyq lïml (Monstable multivibrator)

2'17 rEmh

2'17 rEmfha olajd we;s wdldrhg ix.Dys; mßm:fha fojk w.%hg mQrK ;rx.
hla ^Trigger pulse& ,ndÿka úg m%;sfrdaOlh ;=<ska C

1
 Odß;%lh wdfrdamKh fõ' 

túg m%;sÞk w.%hjk 3 jk w.%fha fjda,aàh;dj jeä fõ' Odß;%lfha fjda,aàh;dj 
iemhqï fjda,aàh;dfjka 2$3 lg <Õd jQ úg laI‚lj Odß;%lh úi¾ckh jk 
w;r m%;sÞk fjda,aàh;dj Y+kH fõ' kej; mq¾K ;rx.h ,enqK úg Odß;%lh 
wdfrdamKh fõ'     

tlia:dhs nyqlïmlhla m%dfhda.slj Ndú; lsÍu my; rEmfhka ±lafõ'

2'18 rEmh


