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Scanned with CamScanner 

In Fig. 11.3-l(a) the basic amplifier is a voltage amplifier. Here the output voltage 
vo is sampled by connecting the feedback network in parallel with the load. This makes 
feedback signal proportional to the output voltage. The feedback voltage "! is added 
in series with an input voltage source. Thus it is an example of voltage-series feedback. 
Here the feedback network forms a series circuit with the input and n. parallel circuit 
with the output. For this the arrangement is also caped series-shunt feedback. 

In Fig. 11.3-l(b} the basic amplifier is a current amplifier. Herc the feedback current 
i1 is proportional to the output voltage and this feedback current is fed in parallel with 
the input current source. Thus it represents a voltage-shunt feedback. Here feedback 
network is in parallel to both input and output ports, so it is n s/1 unt-,,lwnt fccdb<1ck. 

In Fig. 11.3-I{c) the feedback network is connected in series with t hv load and it 
produces a feedback signal proportional to the output current 1ll· So it 'is 1\ current 
feedback. Since the feedback voltage is applied in series with an input. volt ago source 

·>:-it is a current-series feedback. The arrangement. is also called series-series feedback. 
·~· . 

. . : .~ ~un.Prln.£lec.. 21] 
\. ,·p 
t~~l" ,~ . ~.. • • '"' . ... . •• "!_t f • •• 

(d) 

Ag. 11.3-1: Feedback amplifier types (a) voltage-series feedback (b) voltage-shunt feedback 
(c) current-series feedback (d) current-shunt feedback 
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A= V<> ,, 
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(a} 

Feecbao­ 
ne:..,ork 

V,= ~ Vo ...___P _ _, 

5.lsic 
am;:-:.lier 
A: V,, 

\', v, 

._Chap: __ '_~_1_1_• __ Fc_ed __ ba_ck __ A_,_n~pl_m_,c_~_a_n~d~O~s=c=ill=a:to:~:_ ~3~8:3 ~ 
e Thus W(' have t he four b - . r ll k • . .:- ,, asrc 1Pt.'< )ac. · nrrangemcut s : 

1) \ oltngt'-~Pncs f\'.'\~lb:\c-k [Fig. 11.3-l (n)) 

(~) Volt age-shunr feedback (Fig. 11.~3-l(b)) 

(:l) Currcnt-scns-, Ieedbnck [Fig. ll.3-l((')} 

(-t) Currout-shujj] f<'<.'dback [Fig. ll.:3-l(d)J 
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AH1mi111Jw 111J1H~fll'O vnl11c11111' h niul I llll 1 1 .. 1. ,:- (l l.l0-1l· 
• u < t IVH Ill~ Eq. ( U .10-2) by L-<l· 

(11. ll).!' 

h. lu; + (J~ + h1,:h - lu)Z1 == O 

or, h[h11: + (] + /11,.)li):::: J0• z1 

Z 13 
3 - 

Flg.11.10-2: Simplified II-parameter ~quira!~:l 
circuit of I lurtley oscillator 

1-----~- 

lb 

h;o 
/3 - A 

z, lb+ hrelb- lo 
... • e 
I 

To analyse the performance of the cir­ 
cuit we consider, for simplicity, the ap­ 
proximate h-paramct~!r equivalent circuit of 
Fig. 11.10-2 where we have represented the 
inductive and capacitive rcactancos by Z1, 

Z2 and Za. Let Z1 = jX1, Z2 = jX2 and 
Z:s = jX:s where X1 = wL1, X2 = wL2 and 
Xa = -dv, w bci11g the angular frequency 
of oscillation. 

Applyiui{ Kirchhoff''s voltage law to the 
input and cmtput circuits we get 

Flg.11.10-1: A IlJT Harley Oscillator 
c 

.I 

+Vee 

'102 

$ Oj~ ~ Hartley Oscillator . .: . . , 
• • 11 a 1,rans1!-ltor and f,C r1<•t .,.. k oscillator ui,;111,:, I . , . . . "JI. !, 

Th« rircuit di11)'rat11 of 1.l Ilartl(!y · JJ, Ur - CJ:; torn >llld.tiou ,tr1<1 <:<)II,,,. · ' . tors H1, i.2, , ki / 1· ... ,,. 
~1io,"11 i11 Fiv 11 10- I The nisi!i · · · 1 c act as hl()c m~ c<Jup 11w 1·,q>·1, it · . . ,. . . . . If I ··L<i Ci an< ./{) i.: '> . , • <ir1 
H11pply V, t. prov id<! stnlJ1li1.ed Ht! - JI, · J>F curreut from r<:ac11mg t hr'. <:tJIJ,. 

I I . . 1m·vc11lH t , • G' I ,ct,.; 
U1,.· tl1t uulio Jr,:,111<'1t<:lJ cnouc, ' ll .tr r 'rlw ca.pac1tor anr t.lir: irid1u1 . 

I I t tho co cc ' . · ·'•· • ~upply; it nbo provirlrs d.c. oa< 0 ' Li 
I 

L2 form the frequency det,:rrnirnr,; 
tuuk circuit. As fi~>or1 hs tlu: :,llfiJily i'. 
switched on a. transient flows in tlir; tr1nk 
circuit. Voltage acro~s L2 is th,; <>utvi~ 
and that across £1 is fod Lar:k tr> ti., 
input of the CE amplifier. Since: th,! Viir., 
O is grounded the points A and B c.r,. 
180° out of phase. The CE &I!lplifi,;r pr,,. 
vides additional phase shift of 180-::. Th•:: 
the Barkhausen phase shift requirem1:r.: 

A~--.Jnnll'--~--"lflmi.__--;8 of 360° around the loop for oscillation~ 
~ fulfilled. Now if the amplifier provid!:;: 

sufficient gain the condition of unity k,09 
gain i.e., IA.Bl = 1 may be satisfied ~::r. 
sustained oscillation will be obtained. --- 
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( 11.10-7) 1 != . 
~rr Jc[L 1 + J.,~ J 

~ 

( 11.10-6) 

1 
wL1 + wL-, - - = 0 

w wC 

'l 1 or w = ---- 
C( Li + L2) 

Therefore, the fr~qucncy of oscillntiou is 

From Eq. (11.10-G), 

where l:1 is the current through Z:1. 
Therefore Icedback ratio r; = Z~ . I , ,... z L Z' 

<I-, l 
Now A{3 = 1 requires that. 

hfc Z2(Za + ZD Z~ = 1 
~ hie . Z~ + Z2 + Z3 x Z3 + Z1 

which, on simplification, gives Eq. (ll.10-3) 
Now putting Z1 = jX1, Z2 = jX2 and Z3 = jX3 in Eq, (11.10-3) and equating 

real and imaginary parts separately to zero we get 
(1 + h1c)X2 + X3 = 0 (11.10-·l) 

and X1 + X2 + X3 = 0 (11.10-5) 

A = _ l,,JcZr. 
hit' 

where Z1, = .%'2ll(Z:1 + ZD, is zt = Z1 llhi,·· 
Now Iccdback voltage between the points A and O is 

\11 = voltage across .%' L = IaZ:~ and the output voltage between the points B and O is 

Vil = voltage across Z2 = voltage across (Z:1 + ZD 
= h(Z:1 + ZD 

Au nltcruut.ivo «lm·ivntim, of Bq. (11.10-:l) 
Equ1ttfon ( l l. lO-;\) en.11 n lso ln! esl.n hlished hy considering t. he Bark hn uscn rri tcrion 

for ostillat.ion i.e., A{1 = 1. Tho voltag« p;nin ol the ruuplilicr i11 tho absr-ncc nf feedback 
is given by 

(11.1 ().'.~) 

~1~ Yt·.!_:I: .1J:1 ·-(I+ h1,.)/J1 -I li1,.Z:1 
Y, I ( I + " f I' ) /J I + I, fr 
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Colpitts Oscillator 11.11 

c 
Fig. 11.10-3: ,\ fl~T lfartley O~ill.ttur 

Hartley oscillators are primarily used for the generation of RF oscillation-. for':%:~:;.• 
in transistorized radios and other entertainment rer..:eivc_p;<The Irequ-n.:v ,,f v«. .. r.' .. 

is changed conveniently by varying the capacitor C ~ 
T Hartley Oscillator 

artley oscillator may also be designed by using a FET. Fig. l 1.1 o.;j 5r.<-: ·~· 
circuit f a FET Hartley oscillator. The frequency of oscillation is 
Eq. (11.1 9). 

and 

( J l . , .. 1': 

'J'I I t.. . I . f't1·cJJl Ior ntJntain,:d <Jh';Watir)IJ. If VI': ior:lud,: tli, r· 
l\1!1 'J,· / ~ I~ l I(! cml' I ' f' . · - 1•1 · • 1 , j I. then t}w r(:<J 11,:n<:y <)! 1,~1·rJJ·i1 iurl II Ct ivo <·ffoct ( 1',I J between tlw (,;()Jh; ..11 ,UH ;2 ' . ' '. '• .:·.: ~. 

ti J •. f . . J'lfJ r:r,·cJ1'fi<·dasfoJ1o'llb: · ir cone 1t 1011 o oscillation are n 1g,t. Y 1 J " 

l 

( J J I .. 
f;J 

hf,·;::.; -I J2 
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