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vkWlhysVj

ifjHkk"kk (Definition)% ;g Mh-lh- ÅtkZ dks ,-lh- ÅtkZ esa cnyrk gS 
ftldh dqN fÝDosalh gksrh gS vkWlhysVj esa ikWftfVo QhM&cSd fl)kUr 
ykxw gksrk gSA fdlh Hkh vkWlhysVj ds eq[;r% fuEu rhu Hkkx gksrs gSA

1- 	 ,EiyhQk;j] lh-bZ- ;k lh-ch- dkWUQhxqjs'ku (CE or CB) dsoy

2- 	 fÝDosalh fMVjekbfuax ;wfuV

3- 	 ikWftfVo QhMcSd usVodZ

4- 	 Qst f'k¶V usVodZ

vkWlhysVj dk fl)kUr & fcuk buiqV fn;s vkmViqV nsus okyh bySDVªkWfud 
fMokbl] vkWlhysVj dgykrh gSA dk;Z fl)kUr uhps ,d CykWd Mk;xzke 
esa n'kkZ;k x;k gSA
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blesa ,d ,EiyhQk;j gS ftldk xsu A gS] bl ,EiyhQk;j ds vkmViqV 
dk Qst cnydj mldk dqN fgLlk buiqV esa QhM&cSd (Feed-back) 
djokrs gSa ftlls QhM&cSd rFkk ,EiyhQk;j ds vkmViqV dk vuqikr 
b gSA

vkWlhys'ku dh 'krsZ %&
pwafd 	 Vi = Vf = bV0 = bAV1

blfy, 	 Vi ( 1 - bA) = 0
blfy, 	 (1 - bA) = 0
;k 		 Vi = 0
ijUrq 	 Vi ≠ 0
blfy, 	 1- bA = 0
		  1 = Ab

	 ;fn fdlh vkWlhysVj ds diUu dk;e (Oscillations sustain) jgs 
mlds fy;s ;g vko';d gS fd mldk ywi xsu ¼ Ab½ dk eku 1 gksuk 
pkfg,A ;k nwljs 'kCnksa esa ,EiyhQk;j dk xsu rFkk QhMcSd usVodZ ds xsu 
dk xq.kuQy 1 gksuk pkfg, rFkk ywi dk Qst f'k¶V 'kwU; gksuk pkfg,A
	 'krZ 1 %& Ab > 1 bl fLFkfr esa vkÅViqV uhps fn, x, fp= ds 
vuqlkj gksxkA
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	 ;kfu ;fn Ab > 1] gksrk] gS rks vkmViqV dk ,EiyhVîqM (Amplitude) 
izR;sd lkbfdy (Cycle) esa c<+rk pyk tk;sxk rFkk var esa fMLVkZ'ku iSnk 
gks tk;sxhA
	 uksV %& ;gka ;g crk nsuk mfpr gksxk fd dEiUu 'kq: djus ds fy, 
'kq: esa Ab dk eku FkksM+k lk vf/kd gksuk pkfg, rFkk dEiUu 'kq: gksus 
ds ckn dEiUu dk;e j[kus ds fy, Ab = 1 gksuk pkfg,A
	 'krZ-II %& ;fn Ab < 1] rc dEiUu /khjs&/khjs [kRe gksrs pyk tk;sxkA

	 vr% bl ckr dks lqfuf'pr dj ysuk pkfg, fd Ab dHkh Hkh 1 ls de 
gks rks dEiUu (Oscillations) [kRe gks tk;saxsA

	 mPp ÝhDosUlh (High Frequency) ij dsoy L-C vkWlhysVj (L-C 
Oscillator) rFkk fØLVy vkWlhysVj (Crystal Oscillator) dk iz;ksx gksrk 
gSA gekjs VHF-UHF midj.kksa esa vf/kdrj fØLVy vkWlhysVj (Crystal 
Oscillator) dk gh iz;ksx gksrk gSA

	 ekLVj vkWlhysVj esa gkVZys vkWlhysVj dk Hkh iz;ksx gksrk gSA
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gkVZys vkWlhysVj dk lfdZV Mk;xzke %&

	 bl rjg ls vkWlhysVj esa dksbZ Hkh buiqV flxuy ugha nsrs gSa ijUrq 
FkeZy UokWbt tks fd ,d lkbfdy izfr lSdUM ls 100 c/s ds e/; gksrk 
gSa dk flxuy gh buiqV ds :i esa iz;ksx gksrk gSA ;g ,d lk/kkj.kr% 
LC diYM RF ,EiyhQk;j gSA L1 - L2 - C ,d iSjsyy V;wUM lfdZV gS 
ftlds }kjk 1800 Qst f'k¶V rFkk QhM cSd djokrs gSa rFkk V;wUM lfdZV 
dh jstksuSUl fÝDosalh gh vkWlhysVj ds vkmViqV dh fÝDosalh gksrh gSA

bl vkWlhysVj dh fÝDosalh fuEu QkeZwys ls izkIr dh tk ldrh gS%&

jstksuSUl fÝDosalh Fr = 1/2 p x √(L1+L2) C	 --------------¼1½

rFkk bl ,EiyhQk;j dk xsu Av = Zin ¼cQj½ @ r`e	 -----------¼2½

QhMcSd usVodZ dk xsu b = L2 / L1	 -------------¼3½

blesa b dk eku bl izdkj ls fuf'pr djrs gSa fd Av X b dk eku 1 ls 
5% vf/kd gksA

bl jstksusUV lfdZV dk DokWfyVh QSDVj (Q) cgqr vf/kd gksrk gS fdlh 
jstksusUV lfdZV dk Q = 1/R √L/C gksrk gSA fdlh V;wUM lfdZV dk  
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DokWfyVh QSDVj cgqr vf/kd gksus ij mldk jstksusUV fÝDosalh ij  
bEihMsUl cgqr vf/kd gksxk rFkk mlds vykok lHkh fÝDosalh ij cgqr 
deA

1 	 'kq: esa R1 rFkk R2 mRiUu FkeZy UokWbt ls izkIr flxuy dkWeu 
,ehVj (CE) ,EiyhQk;j }kjk ,EiyhQkbZ gksrk gS ysfdu dsoy fr 
ij gh vf/kdre xsu izkIr gksrk gS rFkk fr ij Ab = 1 dh 'krZ ,d 
ne lgh cSBrh gSA ijUrq nwljh fÝDosalht ij Ab dk eku 1 ls 
de jgrk gS vr% vkmViqV esa dsoy fr gh jgrh gS rFkk nwljh lHkh 
fÝDosalht MsEi gks tkrh gSA

2 	 pwafd 'kq: esa Ab dk eku 1 ls vf/kd gksrk gSA vr% vkWlhysVj dk 
vkmViqV /khjs&/khjs c<+rk gS rFkk /khjs&/khjs bl fLFkfr ij igqaprk gS 
fd mlds Åij ,EiyhQk;j dk;Z gh ugha djrk gS vr% VO dk eku 
vkSj ugha c<+rk gS ;kfu Ab dk eku 1 ij gh fQDl gks tkrk gSA

vkWlhysVj ij yksM (RL) dk izHkko %&

;fn yksM dk eku c<+rk gS rks A dk eku Hkh c<+rk gS ¼D;ksafd Av=RLIIRC/
r'e½ gksrk gS ;kfu RL'/r'e gksrk gS rFkk fr ij Hkh RL c<+us ij AV c<+ tk;sxk 
ftlls Ab dk eku 1 ls vf/kd gks tkrk gS ;kfu fMLVk'kZu gks tkrk gSA
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	 ;fn RL dk eku de gks tk;sxk ;kfu Ab dk eku Hkh 1 ls de gks 
tk;sxk rks vkmViqV MsEi gks tk;sxkA vr% bu nksuksa fLFkfr;ksa dks ns[krs 
gq, RL ij vkWlhysVj dk vkmViqV dk izHkko [kRe djuk iM+sxkA blhfy, 
ge ,d cQj ,EiyhQk;j dk iz;ksx fuEu izdkj ls djrs gSaA

	 bl fLFkfr esa xsu AV = Zin (Buffer) / r`e gksxk tks fd cQj ,Eiyh-
Qk;j ds Zin ds fLFkj (Constant) gksus ds dkj.k xsu Hkh fLFkj (Con-
stant) gksxkA

Qst f'k¶V vkWlhysVj (Phase Shift Oscillator) %&

Qst f'k¶V vkWlhysVj dk lfdZV Mk;xzke uhps fn[kk;k x;k gSA

	 ;g vkWlhysVj vkj lh (R-C) vkWlhysVj dh Js.kh esa vkrk gSA vkj 
lh lfdZV ds }kjk vkmViqV flxuy dk Qst ifjorZu fd;k tkrk gSA 
izR;sd vkj lh usVodZ 600 dk Qst ifjorZu djrk gS] bl rjg rhu R-C  
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usVodZ yxkus ls dqy 1800 Qst ifjofrZr fd;k tk ldrk gSA bl 
vkWlhysVj dks vkWlhysVj ehVj esa mi;ksx djrs gSa fofHkUu eku ds vkj lh 
usVodZ dk mi;ksx djds fofHkUu jsat dh fÝDosalh izkIr dh tk ldrh gSA

vkWlhys'ku fÝDosalh f0 = 1/2 pRC√6

QhMcSd QSDVj b = 1/29

uksV %& lsYQ LVkfVZax vkWlhys'ku Ab > 1

fØLVy vkWlhysVj (Crystal Oscillator) :-

	 fØLVy (Crystal) ,d ,slk inkFkZ gS tks izÑfr esa ik;k tkrk gSA ;g 
DokVZt (Quartz) ;k Vksjysekbu ;k jkWdsy lkWYV dk cuk gksrk gSA buesa 
DokVZt lcls vf/kd dBksj gksrk gS] blhfy, ;g lcls vf/kd mi;ksx esa 
yk;k tkrk gSA
	 fØLVy ij ihtks bysfDVªd izHkko gksrk gSa blesa nks v{k gksrs gSa ,d 
v{k eSdsfudy v{k rFkk nwljk bysfDVªdy v{k dgykrk gSA eSdsfudy 
v{k ij eSdsfudy okbczs'ku nsus ij bysfDVªdy v{k ij bysfDVªdy 
oksYVst iSnk gksrh gSA rFkk bySfDVªdy v{k ij bySfDVªd oksYVst yxkus 
ij eSdsfudy v{k ij eSdsfudy okbcsz'ku gksrk gS fØLVy esa tks okbczs'ku 
gksrs gSa og lh/kh xfr'khyrk okys gksrs gSa bl dkj.k fØLVy dk lerqY; 
lfdZV vFkkZr~ dEiUuu ,d leku gksrk gSA

	 fØLVy ij ihtks bySfDVªd izHkko dks uhps fp= esa fn[kk;k x;k gSA 
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fØLVy dh Hkh ,d jstksusUV fÝDosalh gksrh gS rFkk ;g mlds dV rFkk 
lkbt ij fuHkZj djrk gSA

fØLVy ij ihtks bySfDVªd izHkko %&

fØLVy vkWlhysVj dk lfdZV Mk;xzke %&

tSlk fd DySi vkWlhysVj esa ÝhDosUlh L rFkk C3 ij fuHkZj djrh Fkh vr% 
;fn L rFkk C3 ds LFkku ij ge ,d fØLVy yxk nsa rks og vkWlhysVj 
Hkh C1 rFkk C2 ij fuHkZj u djds L rFkk C3 ;kfu fØLVy ij gh fuHkZj 
djsxk rFkk pwafd fØLVy ij rki dk izHkko cgqr vf/kd gksrk gS blhfy, 



ST-51 [9]

mls ,d fuf'pr rkiØe ij j[kus gsrq ges'kk ,d VsEijspj dUVªksYM vksou 
esa j[krs gSaA

vkWijs'kuy ,EiyhQk;j (OP - AMP)

ifjHkk"kk%& ,d ls vf/kd vkWijs'ku ijQkeZ djus okys ,EiyhQk;j dks 
vkWijs'kuy ,EiyhQk;j (OP-AMP) dgrs gSa tSls tksM+uk] ?kVkuk vkfnA

vkWijs'kuy ,EiyhQk;j dk CykWd Mk;xzke %&

1	 buiqV LVst %& ;g M;wy buiqV] cSysUlM vkmViqV fMQjsU'kh;y 
,EiyhQk;j gS ;g nks dk;Z djrh gSA

	 1- T;knk ls T;knk oksYVst xsu iznku djukA

	 2- ;g buiqV jftLVsUl cukrh gSA

2 	 bUVjehfM;sV LVst %& ;g M;wy buiqV] vucSysULM vkmViqV 
fMQjsU'kh;y ,EiyhQk;j gSA

3 	 ysoy VªkalysVj %& tks Mh lh vkmViqV gesa LVst 2 ls feysxh og 
xzkmUM iksVsU'kh;y ls cgqr Åij gksrh gS tks Mk;jsDV difyax ds 
dkj.k gksrh gS ftls iqu% xzkmUM iksVsU'kh;y ij ykus ds fy, ge 
ysoy VªkalysVj mi;ksx djrs gSaA

4 	 vkmViqV LVst %& blesa eq[;r% iq'k&iqy dkWEiyhesaVjh ,EiyhQk;j 
gksrk gSA tks fd vkmViqV oksYVst fLaox dks c<+krh gS vxj bls <ax 
ls fMtkbu fd;k tk;s rks bldh enn ls de vkmViqV jftLVsal 
iznku dj ldrs gSaA
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vkn'kZ vkWijs'kuy ,EiyhQk;j (OP-AMP) dh vfHky{k.k %&

1 	 vuar oksYVst xsu (Infinit Voltage Gain) 

2 	 vuar cSaM foM~Fk (Bandwidth)

3 	 vuar buiqV bEihMsal

4 	 'kwU; vkmViqV bEihMsal

5 	 iw.kZr;k larqfyr

6 	 iw.kZr;k LFkk;h

7 	 vuar dkWeu eksM fjtsD'ku vuqikr (CMMR)

vkWijs'kuy ,EiyhQk;j (OP-AMP) dk ladsr %&

uksV %& blesa fiu 1 ,oa 8 dk mi;ksx ugha gksrk gS 
		  fiu 2 dks buofVZax buiqV VfeZuy



ST-51 [11]

rFkk fiu 3 dks ukWu buofVZax buiqV VfeZuy dgrs gSaA

V1,V2 = buiqV

V0 = vkmViqV

V0 = A(V1-V2)

ftlesa A vkWijs'kuy ,EiyhQk;j (OP-AMP) dk oksYVst xsu gSA

;kstd (ADDER) %& vkWijs'kuy ,EiyhQk;j (OP-AMP) dk ;kstu ds 
:i esa uhps fn, x, fp= esa n'kkZ;k x;k gSA

fofHkUu oksYVrkvksa VA,VB,---VN dks izfrjks/k RA,RB,---RN ds }kjk ,EiyhQk;j 
ds ,d buiqV VfeZuy ¼fp= esa _.kkRed VfeZuy½ ij vkjksfir fd;k 
tkrk gSA vkWijs'kuy ,EiyhQk;j dk buiqV izfrjks/k vR;f/kd gksus ds 
dkj.k G ij oksYVst dk eku V1 = 0 vFkkZr~ yxHkx 'kwU; gksrk gSA

blfy, 	 IA + IB + ---- + IN = I1 = l2

ijUrq 	 lA = VA / RA, lB = VB/RB ---- lN = VN/RN rFkk  l2 = -VO/Rf

blfy, 	 VA/RA + VB/RB + ---- + VN/RN = -V0/Rf

	 V0 = -Rf [VA/RA + VB/RB + ---- + VN/RN]

	 = - [Rf . VA/RA+Rf.VB/RB+ ---- + Rf.VN/RN]
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bl izdkj 	Rf/RA,Rf/RB,----bR;kfn

;fn 	 RA=RB=RC=-----RN=Rf rks

	 V0 = - [VA+VB+ ---- + VN]

vkWijs'kuy ,EiyhQk;j (OP-AMP) O;odfy=k (Subtractor) ds :i 
esa %& O;odfy= dk lfdZV Mk;xzke uhps n'kkZ;k x;k gSA bl ifjiFk esa 
fdUgh nks oksYVrkvksa dks buiqV esa nsus ij vkmViqV VfeZuy ij oksYVrk 
muds vUrj ds vuqØekuqikrh (Proportional) gksrh gSA

ifj.kkeh vkmViqV oksYVrk V0 = Rf X (V2-V1) / R1

vkWijs'kuy ,EiyhQk;j (OP-AMP) baVhxzsVj (Integrator) ds  :i esa %&

baVhxzsVj ds :i esa vkWijs'kuy ,EiyhQk;j (OP-AMP) dk lfdZV  
Mk;xzke uhps fn[kk;k x;k gSA

;fn buofVZax ,EiyhQk;j ds ifjiFk fp= uhps fn[kk;s x;s esa QhM cSd 
bEihMsl ds fy, dsislhVsUl dk ,d dUMsUlj lek;ksftr dj ns rks 
vkmViqV oksYVrk VO buiqV oksYVrk Vi ds le; ds lkis{k lekdyu ds 
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vuqØekuqikrh gksrk gSA blfy;s bl ifjiFk dks baVhxzsVj dgrs gSaA

VO(t) = – ∫ d Vi(t)/dT

vkWijs'kuy ,EiyhQk;j (OP-AMP) vodyd ¼fMÝSuf'k;sVj½ (Differ-
entiator) ds :i esa lfdZV Mk;xzke uhps fn[kk;k x;k gSA

bl ifjiFk ls vkmViqV oksYVrk buiqV oksYVrk ds le; ds lkis{k 
vodyu ds cjkcj gksrh gSA bl dkj.k ls ;g ifjiFk ¼fMÝSuf'k;sVj½ 
(Differentiator) dgykrk gSA

VO(t) = – d Vi(t)/dT
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,EiyhQk;j (Amplifier)

,EiyhQk;j %&  ,EiyhQk;j ,d bySDVªkWfud ;qfDr gS ftlds }kjk ,d 
detksj (Weak) ,-lh- flxuy dh oksYVst ;k ikWoj c<+kbZ tkrh gS bl 
rjg ;g oksYVst ,EiyhQk;j ;k ikoj ,EiyhQk;j Hkh dgs tkrs gSaA
,EiyhQk;j esa usxsfVo QhM&cSd mi;ksx djrs gSaA

Dykl ds vk/kkj ij ,EiyhQk;j dk oxhZdj.k %&

1- Dykl A ,EiyhQk;j 
2- Dykl B ,EiyhQk;j 
3- Dykl C ,EiyhQk;j

Dykl A ,EiyhQk;j %& ,sls ,EiyhQk;j ftlesa buiqV flxuy dh 
iw.kZ  lkbfdy dh vof/k esa VªkaftLVj ls djUV cgrh gS vkSj iw.kZ flxuy 
,EiyhQkbZ gksrk gSA

mi;skx %& , ,Q (AF) rFkk vkj ,Q (RF) oksYVst ,EiyhQk;j ds :i 
esa fd;k tkrk gSA

n{krk (Efficiency) η =  50% rd gksrh gSA

,EiyhQk;j
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Dykl B ,EiyhQk;j %& ,sls ,EiyhQk;j ftlesa buiqV flxuy dh  
vk/kh lkbfdy dh vof/k esa VªkaftLVj ls djUV cgrh gS vkSj dsoy  
vk/kh lkbfdy gh ,EiyhQkbZ gksrh gSA

bl rjg Dykl B ,EiyhQk;j dk vkmViqV flxuy iw.kZ ugha gS ftlls 
fMLVk'kZu feyrk gSA bls lekIr djus ds fy, %&

	 1- Dykl B iq'k&iqy ,EiyhQk;j

	 2- dEiyhesaVjh flesVªh ,EiyhQk;j dk mi;ksx djrs gSaA

	 n{krk (Efficiency) η = 78.5% rd gksrh gSA

Dykl C ,EiyhQk;j%& Dykl C ,EiyhQk;j esa buiqV flxuy dh 
vk/kh lkbfdy ls Hkh de vof/k esa VªkaftLVj ls djUV cgrh gSA

mi;ksx %& bl ,EiyhQk;j dk mi;ksx vkj ,Q (RF) V;wUM lfdZV esa 
djrs gSaA

n{krk (Efficiency) η %& bldh n{krk 85% rd gksrh gSA

,EiyhQk;j
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Dykl B iq'k&iqy ,EiyhQk;j (Class B Push-Pull Amplifier) %&

lfdZV Mk;xzke %& uhps fn[kk;k x;k gSA

dk;Ziz.kkyh %& R1 rFkk Mk;ksM D] VªkaftLVj Tx1 rFkk Tx2 dh QkjoMZ 
ck;flax ¼0-7V½ ds fy;s iz;ksx fd;s x;s gSa ftlls ØkWl vksoj fMLVk'kZu 
u iSnk gks lds I T1 rFkk T2 buiqV o vkmViqV VªkalQkeZj gSA

	 buiqV flxuy dh vk/kh lkbfdy dh vof/k esa Tx1 rFkk nwljh vk/kh  
lkbfdy esa Tx2 dk;Z djrs gSa bl izdkj iw.kZ lkbfdy dk flxuy 
vkmViqV esa izkIr gksrk gSA

	 ;fn VªkaftLVj dh QkjoMZ ck;flax u dh tk;s rks buiqV flxuy 
ds izR;sd vk/kh lkbfdy ls 0-7V VªkaftLVj dh ck;flax esa O;FkZ tk;sxh 
bl rjg vkmViqV esa fMLVksjfVM flxuy feyrk gSA ftls ØkWl vksoj 
fMLVk'kZu dgrs gSaA

n{krk %& Dykl B ,EiyhQk;j dh n{krk 78-5% gksrh gSA

mi;ksx %& , ,Q (AF) ikWoj ,EiyhQk;j ds :i esa iz;ksx djrs gSaA
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dEiyhesaVªh flesVªh ,EiyhQk;j (Complementary Symmetry  
Amplifier) %&

	 ;g laHko gS fd ge ,d iq'k&iqy ,EiyhQk;j esa buiqV vkSj vkmViqV 
VªkalQkeZj iwjh rjg ls gVk ldrs gSaA blesa nks VªkaftLVj gksrs gSa tks ,d 
nwljs ds dEiyhesaVªh (Complementary) gksrs gSa tSls ,d PNP gS rks nwljk 
NPN gSA
	 blesa ge nks ikWoj lIykbZ bLrseky djrs gSa D;ksafd gj VªkaftLVj 
dks lgh rjhds ls ckW;l (Bias) djuk t:jh gSA jftLVj R1 vkSj R2] 
VCC1 ds ,ØkWl (Across) oksYVst fMokbZMj dh rjg dk;Z djrs gSa rkfd  
VªkaftLVj (T1) ds ,ehVj&csl (E-B) Hkkx dks QkWjoMZ ckW;l (Bias) 
dj ldsa vkSj mlh rjhds ls VªkaftLVj T2 ds ,ØkWl (Across) R3 vkSj 
R4, VCC2 ds ,ØkWl oksYVst fMokbZMj dh rjg dk;Z djrs gSa rkfd ge 
VªkaftLVj T2 dks QkWjoMZ ckW;l dj ldsA
	 VªkaftLVj dks Dykl B (Class - B) esa vkWijsV djrs gSa ckW;flax dks 
bl izdkj ,MtLV djrs gSa fd dksbZ buiqV ugha gksxh rks VªkaftLVj dk;Z 
ugha djsaxs vkSj dySDVj djaV ugha gksxkA
	 tc buiqV flxuy nksuksa VªkaftLVj ds csl ij igq¡psxk vkSj pwfd nksuksa 
VªkaftLVj ,d nwljs ds foijhr gSa] blfy, nksuksa foijhr gkWQ lkbfdy esa 
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dk;Z djsaxsA ikWftfVo (Positive) gkWQ lkbZdy esa T2 dk;Z djsxk vkSj T1 
dk;Z ugha djsxk] ftldh otg ls gkWQ lkbZdy vkmViqV oksYVst izkIr 
gksxh] yksM jftLVj ds }kjk blh dkj.k blesa lsUVj Vsi VªkalQkeZj dh 
vko';drk ugha gksxhA

QhMcSd (Feedback)%&

QhMcSd ,d ,slh izfØ;k gS ftlesa vkmViqV flxuy dk dqN Hkkx ysdj 
okil buiqV lfdZV esa fn;k tkrk gSA

	 mijksDr fp= esa VO ¼vkmViqV flxuy½ dk b Hkkx Vf ds :i esa Vin 
esa QhMcSd fd;k x;k gSA
	 vksiu ywi ;k ukWu QhMcSd flLVe %& blesa ;fn fdlh dkj.k ls 
vkmViqV ifjofrZr gksrk gS rks buiqV ij bldk dksbZ izHkko ugha iM+rk gS 
vFkkZr~ ifjofrZr ugha gksrk gSA bls ge vksiu ywi QhMcSd flLVe dgrs 
gSaA
	 DyksTM ywi QhMcSd flLVe %& blesa fdlh ,EiyhQk;j ds vkmViqV 
dks buiqV esa ,d usVodZ ds Fkzks QhMcSd fd;k tkrk gSA usVodZ dks b 
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usVodZ ;k QhMcSd usVodZ dgrs gSaA ftlds dkj.k buiqV esa Hkh ifjorZu 
vk tkrk gSA bls ge DyksTM ywi flLVe dgrs gSaA

QhMcSd nks izdkj dh gksrh gS%&
1- 	 ikWftfVo QhM cSd (Positive Feed back) ;k jhtujsfVo QhMcSd%& 

;fn buiqV oksYVst Vin gS vkSj QhMcSd oksYVst Vf dk Qst leku gS 
rks mls ge ikWftfVo QhMcSd dgrs gSaA ;g ,EiyhQk;j ds xsu dks 
c<+krk gSA

	 mi;ksx %& bldk mi;ksx ,EiyhQk;j ls vkWlhysVj cukus esa fd;k 
tkrk gSA

2- 	 usxsfVo QhMcSd (Negative Feed back) ;k MhtujsfVo QhMcSd 
(Degenerative) %& ;fn buiqV oksYVst Vin rFkk QhMcSd oksYVst 
Vf dk Qst vleku ¼1800 varj½ gks rks bls =.kkRed ;k usxsfVo 
QhMcSd dgrs gSaA

	 bl QhMcSd dk mi;ksx ,EiyhQk;j esa fd;k tkrk gSA

	 QhMcSd dks oksYVst vkSj djaV QhMcSd ds :i esa Hkh oxhZdj.k fd;k 
tk ldrk gSA

1 	 lhjht&oksYVst QhMcSd	 (Series-voltage feedback)

2 	 lhjht&djaV QhMcSd	 (Series-current feedback)

3 	 'kUV&oksYVst QhMcSd	 (Shunt-voltage feedback)

4 	 'kUV&djaV QhMcSd	 (Shunt-current feedback)

lhjht&oksYVst QhMcSd%&
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;g QhMcSd %
1- buiqV bEihMsal dks c<+krk gSA
2- vkmViqV bEihMsal dks ?kVkrk gSA

lhjht&djaV QhMcSd%

;g QhMcSd
1 buiqV bEihMsal dks c<+krk gSA
2 vkmViqV bEihMsal dks c<+krk gSA

'kUV oksYVst QhMcSd %&

;g QhMcSd %
1 buiqV bEihMsal dks ?kVkrk gSA
2 vkmViqV bEihMsal dks ?kVkrk gSA
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'kUV djaV QhMcSd %&

;g QhMcSd %

1 buiqV bEihMsal dks ?kVkrk gSA

2 vkmViqV bEihMsal dks c<+krk gSA

usxsfVo QhMcSd ds Qk;ns %& usxsfVo QhMcSd ds fuEufyf[kr ykHk gSaA

1- ;g ,EiyhQk;j xsu dh LVsfcYVh (stability) dks lq/kkjrk gSA

2- ;g fMLVk'kZu o ukWbt dks de djrk gSA

3- buiqV bEihMsal dks c<+krk gSA

4- vkmViqV bEihMsal dks ?kVkrk gSA

5- cSaMfoM~Fk dks c<+krk gSA

usxsfVo QhMcSd ds uqdlku %&

xsu esa deh djrk gSA

,ukykWx eksMwys'ku (Modulation)

eksMwys'ku %& eksMwys'ku ,d ,slh izfØ;k gS ftlds }kjk lkbukslksbfMy  
flxuy dk ,EiyhV;wM] fÝDosalh ;k Qst nwljs flxuy ftls ge 
eksMwysfVax flxuy dgrs gSa ds oksYVst ds {kf.kd eku (Instantaneous 
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value) ds vuqlkj ifjofrZr gksrk gS ;k yks fÝDosalh ds eksMwysfVax 
flxuy dks gkbZ fÝDosalh ds dSfj;j flxuy ij lqijbEikst djuk  
eksMwys'ku dgykrk gSA

eksMwys'ku dh vko';drk %&

yks fÝDosalh ds flxuy dks vf/kd nwjh rd VªkalfeV ugha fd;k tk ldrk 
gS vr% bls ,d gkbZ fÝDosalh ds dSfj;j flxuy ij lqijbEikst fd;k 
tkrk gS] ftlls mfpr eki dk ,afVuk cuk;k tk ldrk gS vU;Fkk ,afVuk 
dh yackbZ fdyksehVj esa vkrh gSA

eksMwys'ku ds izdkj %& eksMwys'ku rhu izdkj ds gksrs gSa 

1- ,EiyhV;wM eksMwys'ku (Amplitude Modulation)

2- fÝDosalh eksMwys'ku (Frequency Modulation)

3- Qst eksMwys'ku (Phase Modulation)

,EiyhV;wM eksMwys'ku %& bl izdkj ds eksMwys'ku esa dSfj;j oksYVst dk 
,EiyhV;wM] eksMwysfVax oksYVst ds {kf.kd eku (Instantaneous value) ds 
vuqlkj ifjofrZr gksrk gS tcfd fÝDosalh rFkk Qst fLFkj jgrs gSaA

eksMwys'ku bUMsDl %&

	 Ma = Vm/Vc

		  tgk¡ Vm = eksMwysfVax oksYVst

		          Vc = dSfj;j oksYVst

vr% eksMwysfVax oksYVst vkSj dSfj;j oksYVst ds vuqikr dks eksMwysfVax 
bUMsDl dgrs gSaA

mi;ksx %& bl eksMwys'ku dk mi;ksx eYVhIysfDlax rFkk ,p ,Q (HF) 
VªkalehVj esa fd;k tkrk gSA
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,EiyhV;wM eksMwys'ku esa mRiUu lkbM cSaM %&

bl izdkj ,EiyhV;wM eksMwys'ku esa nks lkbM cSaM (Side Band) gksrs gSaA

1- vij lkbM cSaM (fC+fM)     2- yksvj lkbM cSaM (fC-fM)

uksV % ;fn nksuksa lkbMcSaM (DSB) VªkalfeV fd;s tk;sa rks cSMfoMFk 
,EiyhV;wM eksMwys'ku esa cSMfoMFk] eksMwysfVax flxuy fÝDosalh (fM) dh 
nqxuh gksrh gSA vxj flaxy lkbM cSaM (SSB) VªkalfeV fd;s tk;sa rks 
cSMfoMFk (fM) ds cjkcj gksrh gSA

vxj flaxy lkbM cSaM (SSB) dk mi;ksx djrs gSa rks ikWoj lsfoax 83-34 
% gksrh gSA ,d lkbM cSaM ds fy;s = 1@6

dqy ikoj (Pt) = PC (1 + ma
2/2) 

tgka 	 PC = vueksMwysVsM dSfj;j ikWoj

		  ma = eksMwys'ku bUMsDl gSA

	 dqy djUV (lt) = IC √(1+ma)/2

	 IC = vueksMwysfVM djaV (Unmodulated Current)



ST-51 [24]

osoQkeZ vkWQ ,EiyhV;wM eksMwysfVax oksYVst %&
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fÝDosalh eksMwys'ku %&

	 fÝDoaslh eksMwys'ku esa dSfj;j oksYVst dh fÝDosalh eksMwysfVax oksYVst 
ds {kf.kd eku (Instantaneous value) ds vuqlkj ifjofrZr gksrh gS 
tcfd ,EiyhV;wM rFkk Qst fLFkj jgrs gSaA

	 fÝDosalh eksMwys'ku dh eksMwys'ku bUMsDl %& fÝDosalh Msoh;s'ku vkSj 
eksMwysfVax fÝDoaslh ds vuqikr dks eksMwys'ku bUMsDl dgrs gSaA

Mf = fd/fM
,EiyhV;wM eksMwys'ku (AM) rFkk fÝDosalh eksMwys'ku (FM) esa vUrj %&

1-	  fÝDosalh eksMwys'ku oso dk ,EiyhV;wM] eksMwys'ku dh MsIFk ij fuHkZj 
ugha djrk gS tcfd ,EiyhV;wM eksMwys'ku esa eksMwys'ku baMsDl ij 
fuHkZj djrk gSA

2-	  fÝDosalh eksMwys'ku esa Msoh;s'ku c<+k dj ukWbt dks de dj ldrs 
gSa tcfd ,EiyhV;wM eksMwys'ku esa ughaA

3- 	 ,EiyhV;wM eksMwys'ku esa dsoy dSfj;j vkSj nks lkbM cSUM lfEefyr 
gksrs tcfd fÝDosalh eksMwys'u esa dSfj;j vksj vuar lkbM cSaM 
lfEefyr gksrs gSaA

4- 	 ,EiyhV;wM eksMwys'ku ds vUnj eksMwys'ku dh MsIFk c<+krs gSa rks 
lkbM cSaM ikWoj ;k dqy ikWoj c<+ tkrh gS tcfd fÝDosalh eksMwys'ku 
esa dqy VªkalfeV ikWoj fLFkj jgrh gSA

5- 	 fÝDosalh eksMwys'ku czkWMdkLV oh-,p-,Q- vkSj ;w-,p-,Q- jsUt ds 
vUnj gksrh gSA Lisl oso izksisxs'ku mi;ksx fd;k tkrk gS tcfd 
,EiyhV;wM eksMwys'ku esa ;g laHko ugha gSA

6- 	 fÝDosalh eksMwys'ku czkWMdkLV VªkalehVj oh ,p ,Q vkSj ;w ,p ,Q 
jsUt ds vUnj vkWijsV gksrs gSaA bu gkbZ fÝDosalh ij cgqr de ukWbt 
gksrh gSA ,EiyhV;wM eksMwys'ku czkWMdkLV dh vis{kk ftlesa ,e-,Q- 
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vkSj ,p-,Q- jsUt mi;ksx dh tkrh gSA

fMftVy eksMwys'ku rduhd

fMftVy lapkj izfØ;k dk ifjp;%

fMftVy lapkj flLVeksa esa vis{kkÑr T;knk ÝhDosalh okys ,ukykWx dSfj;j 
dks de ÝhDosalh okys fMftVy buQkWesZ’ku flxuyksa ls eksM;wysV fd;k 
tkrk gS ,oa ,sls flLVeksa esa tgk¡ fMftVy iYl dk Vªkalfe’ku fd;k 
tkrk gSA

fMftVy eksMwys'ku ds izdkj %&

1- ,EIyhV~;wM f’k¶V dhbax (ASK)

2- ÝhDosalh f’k¶V dhbax (FSK)

3- Qst+ f’k¶V dhbax (PSK)

fMftVy ,EIyhV~;wM eksMwys'ku rduhd ;k ,EIyhV~;wM f’k¶V dhbax

,EIyhV~;wM f’k¶V dhbax esa dSfj;j dks vkWu ;k vkWQ (ON or OFF) djus 
dh izfØ;k ’kkfey gS tks fd fMftVy iYl ds ,d Øe] tksfd buQkWesZ’ku 
flxuy cukrh gks] ds vuq:i gksrk gS dSfj;j dh ÝhDosalh fuf’pr jgrh 
gSA

fp= % ,EIyhV~;wM f’k¶V dhbZax ¼,-,l-ds-½ oso&QkeZ
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ASK esa dSfj;j ;k rks vkWu gksrk gS ;k vkWQ vkSj ml dkj.k ls ,EiyhV~;wM 
f’k¶V dhbax ¼,-,l-ds½ dks lkekU;r;k vkWu&vkWQ dhbax dgk tkrk gSA

,EIyhV~;wM f’k¶V dhbax dks dHkh&dHkh fujarj rjax (Continuous Wave) 
dgk tkrk gS] D;ksafd tc dSfj;j dk lapkj gksrk gS ¼;kfu vkWu½ bldh 
,EIyhV~;wM ÝhDosalh ,oa Qst+ fuf’pr jgrk gSA

,EIyhV~;wM f’k¶V dhbax de xq.koÙkk okys fMftVy buQkWesZ’ku ds lapkj 
esa mi;ksx fd;k tkrk gSA blfy, bls T;knk xq.koÙkk okys] T;knk 
ijQkesZUl (Performance) okys lapkj izfØ;kvksa esa cgqr de mi;ksx 
fd;k tkrk gSA

ASK dk mi;ksx

•	 bls eYVh pSuy VsyhxzkQ izfØ;k esa mi;ksx fd;k tkrk gSA

•	 Lkk/kkj.k ASK dk mi;ksx ukWbt ds dkj.k vU; fMftVy lapkj 
izfØ;kvksa esa ugha fd;k tkrk gSA

ÝhDosalh f’k¶V dhbax (FSK)

ÝhDosalh f’k¶V dhbax vuqlkj esa dSfj;j rjaxksa dh ÝhDosalh] buQkWesZ’ku 
flxuy dh fMftVy iYlksa ds avuqlkj cnyrh jgrh gSA nks ckbZujh vadksa 
dks dSfj;j ÝhDosalh ds vkl&ikl dh nks ÝhDosafl;ksa ls lwfpr fd;k 
tkrk gSA ,EIyhV~;wM fuf’pr jgrk gSA ;g lk/kkj.k ÝhDoaslh eksMwys'ku 
tSlk gh gS ijarq ;gk¡ eksM~;wysfVax flxuy ,d ckbujh flxuy gS tks nks 
fufnZ"V oksYVst ds chp esa cnyrh jgrh gS] uk fd fujarj cnyrh ,ukykWx 
oso&QkeZ esaA
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fp= % ÝhDosalh f’k¶V dhbZax oso&QkeZ tujs’ku

FSK ds mi;ksx

,Q-,l-ds- flxuyksa dh izfØ;kvksa dks de j¶rkj okyh fMftVy buQkWesZ’ku 
lapkj esa mi;ksx fd;k tkrk gSA

ASK dh vis{kk ls FSK ykHk

• 	 QsfMax ds izHkko dk lkeuk djus ds fy, ,Q-,l-ds- dks vkWVkseSfVd 
xsu daVªksy (AGC) dh vko’;drk gSA

• 	 FSK dks cukuk vis{kkÑr vklku gSA

• 	 dSfj;j ÝhDosalh ds fuf’pr ,EiyhV~;wM ds dkj.k T;knk ÅtkZ O;FkZ 
ugha gksrh vkSj ^ukWbZt* ds izfr fujks/kd ’kfDr mRiUu djrk gSA

Qst+ f’k¶V dhbax

Qst+ dhbax (PSK) ,d rjg dh dks.k eksM~;wysVsM fuf’pr ,EiyhV~;wM 
fMftVy eksM;qys’ku rduhd gSA ;g lk/kkj.k Qst+ eksM~;wys’ku tSlk gh 
gS ij (PSK) esa buiqV flxuy ,d ckbujh fMftVy flxuy gS vkSj 
fu;fer :i ls vkmViqV Qst laHko gSA
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ckbZujh Qst+ f’k¶V dhbax ¼ch-ih-,l-ds-½

ch-ih-,l-ds- ckbujh Qst+ f’k¶V dhbax esa eksMwys'ku flxuyksa dh ykWftd 
fLFkfr ds vk/kkj ij ckbujh eksMwysfVax flxuy] dSfj;j flxuy dh Qst 
cnyrh gSA

eksMwysVsM dSfj;j flxuy dk vkÅViqV ;k rks bu&Qst+ ¼Qst+ 00½ ;k 
rks vkÅV&vkWQ&Qst ¼1800 Qst+½ gksrk gS] tc eksMwysfVax flxuy  
$1V oksYV ij gksrk gS tks fd ykWftd 1 dks lwfpr djrk gS] eksMwysVsM 
dSfj;j dk Qst 00 gksrk gSA tc eksMwysfVax flxuy &1V  ij gksrk gS( 
tksfd ykWftd 0 dks lwfpr djrk gS] eksMwysVsM dSfj;j dk Qst 1800 gksrk 
gSA tSlkfd fp= esa fn[kk;k x;k gSA

fp= % ch-ih-,l-ds- dk oso&QkeZ

DokWMjspj Qsl f'k¶V dhbax (QPSK):

bl rjg ds eksM;qys'ku esa dSfj;j dk Qst pkj vyx&vyx Qst 
450]1350] 2250 rFkk 3150 esa cnyrk gSA blesa nks csysUlM eksM;qysVj 
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lekukUrj esa yxs jgrs gSaA bu nksuksa ds fy, dsoy ,d gh dSfj;j tujsV 
dh tkrh gSA ekM;qysVj ua- ,d dks dSfj;j oSlk dk oSlk gh fn;k tkrk 
gSA ijUrq eksM;qysVj ua- nks dks dSfj;j dks 900 ij f'k¶V djds fn;k tkrk 
gSA vkus okys eksM;qysfVax fMftVy flxuy dks nks LVªhe esa vyx&vyx 
fd;k tkrk gSA ,d lhfj;y Vw iSjsyy dUoVZj ds }kjk vkus okyh lhfj;y 
LVªhe dks nks isjsyy LVªhe esa cnyk tkrk gSA

vxj vkus okyh lhfj;y LVªhe 11 01 11 00 10 10 gS rc nks iSjsyy 
LVªhe gksxh &

LVªhe 1 & 1 0 1 0 1 1

LVªhe 2 & 1 1 1 0 0 0

LVªhe 1 dh fcVl dks bu Qst dSfj;j ds lkFk eksM;wysV fd;k tkrk 
gSA LVªhe 2 dh fcVl dks DokMjspj 900 dSfj;j ds lkFk mlh le; ij 
eksM;wysV fd;k tkrk gSA bu Qst eksMwys'ku ikFk dks I-ikFk rFkk 900 ds 
Qst varj okys ikFk dks Q&ikFk dgrs gSaA
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iYl dksM eksMwys'u (PCM - Pulse Code Modulation)

	 bldk iz;ksx ,ukykWx flxuy dks fMftVy ,oa fMftVy flxuy dks 
,ukykWx flxuy esa cnyus ds fy;s fd;k tkrk gSA ;g izR;sd pSuy ds 
fy, vyx&vyx iz;ksx gksrk gSA
PCM dk dk;Z fuEu pj.kksa esa iwjk gksrk gSA
1- 	fQYVfjax (Filtering)
2- 	lSEifyax (Sampling)
3- 	DokWuVkbftax (Quantising)
4- 	,udksfMax (Encoding)
5- 	ykbu dksfMax (Line coding)

1-	 fQYVfjax (Filtering) % vkus okys okW;l (Voice) flxuy dh 
fÝDosUlh dks 300 Hz ls 3400 Hz rd lhfer djus ds fy, 
fQYVfjax dh tkrh gSA

2- 	 lSEifyax (Sampling) % fQYVj dh vkmV iqV Lihp flxuy 0&4 
KHz dks VqdM+ksa esa (sample) ,d fu;fer le; ds vUrjjky ls ys 
fy;k tkrk gSA tSlk dh uhps fp= esa fn[kk;k x;k gSA
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lSEifyax jsV ukbDosLV F;ksje ds }kjk fuf'pr fd;k tkrk gSA blds 
vuqlkj lSEifyax ÝhDosUlh] Lihp flxuy dh vf/kdre ÝhDosUlh ls nks 
xquh ;k mlls vf/kd gksuh pkfg,A

fS ≥ 2 x fH
fH Lihp flxuy dh vf/kdre fÝDosUlh

fZ lSEifyax fÝDosUlh

ekuk fd V.F. cS.M = 0 ls 4000 c/s

rc fH = 4000 c/s

ukbDosLV F;ksje ds vuqlkj fS = 2 X 4000 = 8000 lSEiYl@lSd.M

	 Lihp flxuy 300&3400 Hz (0-4 KHz) ds fy;s ,d lSdUM esa 8000 
lSEiy fy, tkrs gSaA vFkkZr~ lSEifyax 8000 lSEiy izfr lSdUM ds jsV ls 
djrs gSaA

	 ekuk fd VªkalehV djus ds fy, ,d gh pSuy gS rc izR;sd 125ms 
¼ekbØks lSd.M½ ds i'pkr lSEiy fy;s tkrs jgsaxsA ysfdu pSuyksa dh 
la[;k c<+ tkus ij izR;sd pSuy ds ,d ds ckn ,d lSEiy blh 125ms 
esa ysuk gksxk blfy,

1 pSuy dk lSEiy dk le; = 125 ms @ pSuyks dh la[;k

32 pSuy ds PCM esa 1 lSEiy dk le; = 125 @ 32 = 3-9 ms

24 pSuy ds PCM esa 1 lSEiy dk le; = 125 @ 24 = 5-2 ms 

¼3½ 	DokWuVkbts'ku (Quantization)% lSEiyj dh vkÅViqV esa ,ukykWx  
flxuy VqdM+ksa (Discrete) ds :i esa izkIr gksrh gS ftls iYl 
,EiyhM;wM eksMwysfVM (PAM) flxuy dgk tkrk gSA blh PAM 
flxuy dks PCM esa cnyus ds fy, bl pj.k dk iz;ksx fd;k tkrk 
gSA blesa izR;sd VqdM+s (Discrete) dk eku ukik tkrk gSA blds 
fy;s nks fof/k;ka gSaA
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A) 	 fyfu;j DokWuVkbts'ku (Linear Quantization)% blesa lSEiy ds 
,EiyhM;wM ds eku dks cjkcj Hkkxksa esa foHkDr fd;k tkrk gS ftl 
dkj.k tks flxuy detksj gS mldk S/N dk eku 'kfDr'kkyh 
flxuy dh vis{kk cgqr de gks tkrk gS ftl dkj.k detksj 
flxuy esa T;knk UOkkWbt (Error) gks tkrh gSA

B) 	 ukWu fyfu;j DokWuVkbts'ku (Non Linear Quantization)% fyfu;j 
DokWuVkbts'ku esa gksus okys nks"k dks de djus ds fy;s bldk iz;ksx 
fd;k tkrk gSA blesa detksj flxuy rFkk 'kfDr'kkyh flxuy ds 
eqrkfcd gh LVsi lkbt gksrs gSaA detksj flxuy ds fy, de rFkk 
'kfDr'kkyh flxuy ds fy, LVsi lkbt cM+k j[krs gSaA

(4) 	 ,udksfMax (Encoding) % blesa izR;sd lSEiy ds ,EiyhM;wM ds eku 
dks 8 fcV ckbujh 'kCn esa cnyk tkrk gS ftldks fuEu izdkj ls 
le>k tk ldrk gSA
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P		  ABC	 WXYZ
iksyjfV fcV	 lSXesUV dksM	 lSXesUV esa LVsi ua-
¼$½ iksyjfV ds fy;s P=1 	 000 ls 111	 0000 ls 1111
¼&½ iksyjfV ds fy;s P=0

fcV jsV%

izR;sd lSEiy dks 8 fcV esa ifjofrZr fd;k tkrk gSA
lSEifyax jsV = 8000 lSEiYl @ lSd.M
fcV jsV izfr pSuy = 8000 X 8 = 64000 fcV izfr lSd.M
32 pSuy ds fy, fcV jsV 64000 X 32 = 2-048 eSxk fcV izfr lSd.M

30 pSuy PCM dk Ýse LVªDpj % ,d Ýse 125 ms  dk gksrk gSA blesa 
dqy 32 Vkbe LykWV gksrs gSa ftuds u- TS0 ls TS31 rd gksrs gSaA TS0 
esa le la[;k okys Ýse ¼0] 2] 4] ----] 14½ esa flaØksukbts'ku flxuy tkrk 
gS ftls Ýse ,ykbuesUV oMZ (FAW) dgrs gSa rFkk fo"ke la[;k okys Ýse 
¼1] 2] 3] ------] 15½ esa vykeZ flxuy tkrk gSA TS1 ls TS15 rFkk TS17 
ls TS31 esa 30 pSuy gksrs gSA TS16 esa flxufyax tkrh gSA flxufyax 
oMZ 4 fcV dh gksrh gSA vr% ,d Vkbe LykWV esa nks pSuy dh flxufyax 
tkrh gSA bl rjg 30 pSuy dh flxufyax Hkstus ds fy;s 15 Ýse dh 
vko';drk gksrh gSA 16 Ýse ds lsV dks eYVh Ýse dgrs gSaA

¼5½ 	ykbu dksfMax % ,udksMj ls izkIr ckbujh flxuy lh/kk fdlh Hkh 
Vªkaleh'ku ehfM;k ij VªkalfeV ugha fd;k tk ldrk gSA Vªkaleh'ku 
ykbu dh dSjDVjfLVd ls eSp djus ds okLrs ykbu dksfMax dh 
tkrh gSA ;g nks izdkj dh gksrh gSA

1- 	 vYVjusV ekdZ bUotZu (AMI) ykbu dksfMax % loZizFke blh 
dk gh iz;ksx fd;k tkrk gS blesa izR;sd nwljs ekdZ dh iksyjfV 
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cnyrh gS ftl dkj.k ;wfu iksyj ckbujh flxuy ckbZ iksyj 
ckbujh AMI flxuy esa cny tkrk gSA tSlk fd fp= esa 
fn[kk;k x;k gSA

2½ 	 gkbZ MSuflVh ckbZ iksyj&3 (HDB-3): AMI ykbu dksfMax esa ;fn 
yxkrkj T;knk thjks gks rc flxuhfQdsV ¼i;kZIr½ Vkbfeax buQkesZ'ku 
ugha fey ikrh gSA bl deh dks nwj djus ds fy, HDB-3 ykbu 
dksfMax dk iz;ksx djrs gSaA

(A) 	 blesa vkus okys flxuy ds yxkrkj pkSFks thjks dks 1 ¼ekdZ½ esa  
ifjofrZr dj igys ekdZ flxuy tSlh iksyfjVh esa j[kk tkrk gSA 
bl dks V fcV ;k okW;ys'ku fcV Hkh dgrs gSaA ;fn nks V fcV ds 
chp esa 1's fcVks dh la[;k le gS rks yxkrkj vk jgh 4 thjks esa 
ls igyh thjks dks Hkh 1 dj nsrs gSa ftls B (Bipolar) Bit dgrs gSa 
vFkkZr~ 0000 dks

	 i) B00V ;fn nks V fcV ds chp 1's dh la[;k le gks

	 ii) 000V ;fn nks V fcV ds chp 1's dh la[;k fo"ke gks

3) 	 MkVk fcV rFkk B fcV ,d ckbiksyj fu;e dks ekurh gS rFkk V fcV 
vyx ckbiksyj fu;e dks ekurh gSA
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bl (HDB-3) dks fp=kuqlkj le>k tk ldrk gSA

Vªad uSVodZ esa T;knk dsfiflVh ds P.C.M. fuEu fp= vuqlkj fMtkbu gSA
Order Mux	 pSuy dSfiflVh	 fcV jsV
1st order MUX ------	 30 CH -------	 2.048 Mbps
2nd order MUX ------	 120 CH -------	 8.448 Mbps
3rd order MUX -------	 480 CH -------	 34.368 Mbps
4th order MUX -------	 1920 CH ------	139.268 Mbps
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oLrqfu"B

d-	fuEu dk iwjk uke fy[ks
1. 	 PCM	 ______________________
2. 	 PAM	 ______________________
3. 	 AMI	 ______________________
4. 	 HDB-3	 ______________________
5. 	 TDM	 ______________________
6. 	 AM	 ______________________
7. 	 FM	 ______________________
8. 	 LSB	 ______________________
9. 	 BIT	 ______________________
10- OP-AMP	 ______________________
[k- fjDr LFkkuksa dh iwfrZ djsaA
1- 	 PCM dk iz;ksx _____________________________ esa rFkk 

______________________ flxuy esa cnyus ds fy, djrs gSaA
2- 	 PCM esa ,udksfMax ds fy, ______________________ fcV dk 

iz;ksx djrs gSaA
3- 	 30 pSuy PCM flLVe esa Vkbe LykWV 16 dk iz;ksx ____________ 

ds fy, djrs gSaA
4- 	 30 pSuy PCM flLVe esa Vkbe LykWV 0 dk iz;ksx ____________ 

ds fy, djrs gSaA
5- 	 30 pSuy PCM flLVe esa dqy ______________________ Vkbe 

LykWV gksrs gSaA
6- 	 30 pSuy PCM flLVe esa ,d Ýse dk le; _______________ 

ms gksrk gSA
7- 30 pSuy PCM flLVe esa ,d Vkbe LykWV dk le; 

______________________ gksrk gSA
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8- 	 E1 dk fcV jsV ______________________ gksrk gSA
9-	 vkWlhys'ku 'kq: djus ds fy, vkWlhysVj 'kq: esa ywi xsu A dk eku 

,d ls ______________________ gksuk pkfg,A
10- 	AM esa dSfj;j flxuy dk ,Eiyh;wM] eksMwysfVax flxuy ds 

________________ ,Eiyh;wM ds eku ds vuqlkj cnyrk gSA
11- 	,Eiyh;wM eksMwys'ku esa ______________________ lkbM cS.M 

gksrs gSaA
12- 	30 pSuy PCM flLVe esa dqy ______________________ pSuy 

gksrs gSaA
x- fuEu esa ls lgh dFku ij ¼3½ rFkk xyr dFku ij ¼X½ dk fu'kku 
yxk;saA
1- 	izkbejh eDl dk fcV jsV 8-448 Mbps gksrk gSA 	 (   )
2- 	oh- ,Q- pSuy dk lSEifyax jsV 8000 lSEiYl@lS- gksrk gSA	 (   )
3- 	fMftVy dE;wfuds’ku esa UokWbt dh leL;k dh otg ls  
	 ,-,l-ds- dk vc mi;ksx ugha fd;k tk jgk gSA	 (   )
4- 	34 Mbps esa 480 pSuy gksrs gSaA	 (   )
5- 	,d Ýse esa izR;sd pSuy dk ,d lSEiy gksrk gSA	 (   )
6- 	eksMwys'ku ds iz;ksx ls ge lwpuk dks T;knk nwjh rd 
	 Hkst ldrs gSaA	 (   )
7- 	AM dh vis{kk FM esa 'kksj T;knk gksrk gSA	 (   )
8- 	FM esa AM dh vis{kk de cS.MfoM~Fk dh t:jr gksrh gSA	 (   )
9- 	vkWlhysVj esa ikWftfVo fQMcSd dk iz;ksx djrs gSaA	 (   )
10- fØLVy vkWlhysVj dks cgqr de D.C. lIykbZ dh vko';drk 
	 gksrh gSA	 (   )



 
 




