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_11-3 ) . 1
;:nva‘e”t sircuit of Fig.1 1.2
from ihe circuit Vi = Iy X1y
e current source g vV in
sarallel with resistance R can be
1-;:placed with a voltage source
s VR, in series with R using

onm

Theéex%in‘s theorem. The resistors
g and r, can be combined to form
. single resistance R=R+r1,). The
inal equivalent circuit is shown in
Fig.11.4. Writing loop equations
for the three loops,

Tl

R

thfnR:)

| g Jpumm—

—
3 PDIF\‘)“J‘
I

FIG.11.4

iua

The final equivalent circuit

1
gmrﬂIsRL +IR, + 3?1)‘_6 +(, - LR = 0

1 _
ﬁz—ll)R'FIgX—j—(;)—é'i‘(Ig_lg)R"O

But  g.5, =P

(11.3)

(11.4)

(11.5)

The Egs. (11.3), (11.4) and (11.5) can be written in matrix form as

1 ~-R
R+ R+ jnC
2R + it
- R JwC
0 -R

[’3RL |
Il
~R L,
A "
oR 41 |b?
ij*

=0 (11.6)

Scanned with CamScanner



296 US(’JILLATORF
ents and I, cannol become zer

-~ a - ~1 {‘!]t-‘”‘ l . l;_y K« b | » /,(Jl(' \ X

Since the loop cul ! » We I‘ilv(:

| ] )
!R +R 4 —— R “Rx,
i _|m(,, ]
5 R+ —— U =0
- R ' e
A 1 7
0 -R 2R + —— ! '
joC

Solving the determinant,

2
1 1 2 1 1
L H2R+——| -R* [+R|-R 2R + +BR R|-n

joC

5R 6R* 1 4RR
r RE+3R’R, ——=5 — +BR’R, + - + L =0 (118
© L w2C? w’C? PRR, joC  jo’C’®  juC o

when the imaginary part of Eq.(11 .8) becomes zero, there remain on
the real part at that frequency. 1.e. the phase shift around the lco
becomes zero. This frequency corresponds to the frequency at which
the oscillator oscillates. Equating imaginary parts of Eq.(11.8) onbett

sides,
2
6R® 1 _4RR, _,
oC o*C? wC
or.  fCto_ ! (119
6R* + 4RR,
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1.7 ' .
ien-bridge oscillator (a) Using BJT (b) Using FET

ySis o
e 360° phase shift required for the oscillator is pdr%vxiggsr:g; ,Zg
: émpliﬁer circuits. Hence only RC networks should D€ € re

g b consides
nalvsis. The feedback network is shown in Fig. 11 .8. First consi

series and parallel RC networks. From the circuit,

Vs
Rx1/joC | %R
° R +1/joC %R;
Ve = R x1/joC L.
R+1/joC + m — .
_—-—.-.-!_-P
R %m AT
Voxm

FiG.11.8
Feedback network
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Q&CILLATORS

302
v xJoRC g Ye®RC
Vi = {7 R0 + JoRC T 0’R*C? + 3joRC
Vo o 1';.‘fﬁljzcg + 3
or, v, joRC

H

Equating the imaginary p

1-©’R*C*
ORC

i.e. ©°R*C* =

or, frequency of oscillation

1
2nRC

art of Eq.(11.25) on both sides,
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FiGg.11.9 .
2) Using BJT (b) Using FET

lariiev oscilla {a)

B e f*’f‘v ¥ ‘Q
ATIAL SIS

Replacing the BJT Dby its small
1 model, the circuit of

signa
Fig.11. 9(a) reduces as shown in
Fig.11.10. FET oscillator circuit

also reduces as in Fig.11.10 except
hab in place of r, it is an open
circuit. In the ClI‘CLllt R include
transistor output resistance r, and
load resistance of the osc1llator
circuit.

Writing mode equations

7 L & 4

P
"

Ly

3

. -
—

FIG.11.10
Equivalent circuit of Fig.11.9(a)
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v adD
Yo S (V- V,)sC =0
gn\vn R SL?

(11.31)

548, 11.30 and 11.31 can be written in matrix form ag
¢

(1, ~+sC ~sC

\Y
gm —sC —li 4 SL +sC L ¢ (1 132]

2

since node voltages V_and V,, cannot be zero,

_1_.+—L+SC ~-sC
i Sk 11 =0 ok
gm -sC —ﬁ =t +sC “1031

sL.,

Solving the determinant,

.(»C+.03C+ 1 N 1 +'ng+1— 1
TR T ILR T er, T TR T L,

n

C
+—+
L

Se

(11.34)
Equating the real parts of Eq. 11.34 on both sides, we get
1 c Cc 1

—_—t

Rr, L, L, o°LL,

Ry Is negligible.

S e,

L,L,(L,C + L,C)

or 0 = Wl 4 g0
LC+L,C

Or, 1

(11.36)
g L
"®Quency of oscillation f=7— (L, +L,)C
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