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Solution: Drawing th~ equivalent circuit,

+

:R;
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R111~

R;

Fig. P. 5.15 (a)

r

... (iv)

... (v)

From the circuit, we have,

- 10 = hfeIb + hoeVc (i)

Vc = Vo - (Ib - 10 ) Re = Vo - (lb - 10 ) x 103 (ii)

and, Vo = + laRL (iii)

Substituting equations (ii) and (iii) in eq (i), we get

-10 = 50lb + 25 X 10-6 (0.5 X 103 x 10 - 1031b + 103 10 )

= 49'.75lb + 0.1510

or, 10 = - 43.3 lb

Also, Vi = hielb + hreVc + (lb - 10 ) Re
From eq. (ii)

Vc = loRL - (lb - 10 ) X 103

= - 43.3 x 5 x 103lb + 44.3 X 103lb
then from eq. (v),

Vi = 1.1 X 103 lb + 2.5 X 10-4 (-26.1 X 104 lb) + 44.3 x 103 lb
= 45.3 X 103 l b

Or,

then,

R,' = V; = 45.3 K
/ lh

R - R," II (9.1 K) = 45.3 K x 9.1 K = 7.58 K
; - 54.4 K
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Problem 5.18:
(a) For the two­
transistor amp1.ifier
circuit shown ~ RL

(supply v~ltages V~ =5 K

are not indicated)
calculate A[, Av,

A~f' and Rj• The Fig. P. 5.18

transistors are identical, and their parameters are given in Table 5.1.

Solution:

Fig. P. 5.18 (8)

From the circuit,

V; = hieI} + hreV) ...(i)

VI hibI2 + hrb Vo ..•(ii)

Vo = - IoRL = - hfb I2RL [.: h » RLl ...(iii)
oh

and, 12 = - hoeV. - hfeI. . .. (iv)

Substituting equation (ii) and (iii) in eq. (iv), we have

12 - hfeIl - hoe (hi/J2 + hrbVo)

12 = - hfJI - hoe (hi/)2 - loRLhrb)

= - 50 II - hoe [hi~2 - hf"I2RLhrbl
Putting, hoe = 24 x 10-6 flA/V

h;b = 21.6 n
hfb = -n.98
hrb = 2.9 X 10-4

RL 5K
hie = 1.1 K
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and,

or, Vi =' h."
/1 Ie

and, voltage gain. for stage II

A/2 x RL

R·
'2

-50 x 0.7 = -31.9
1.1

. Now, Yo

= 00then, R
02

=
Yo

Stage I: In this stage, circuit drawn is shown below.

I,

256K

Fig. P. 5.21 (b)

Since hocflL hoe [Rei II (R12 II R22 ) II R12 ]

_I x [6 K II 4.46 K II 1.I K] = 0.02 ~ 0.1
40

So, we can use appropriate analysis for this stage also.

Now drawing the equivalent circuit

1
6K

(RI II RJ v,
R~ a 4.46

J

Fig. P. 5.21 (d)
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Problem 5.24:
For the bootstrap circuit
shown, 'calculate AI ==
loll;, R; and A!v.-The
transistor parameters are
hie = 2 K, hfe = 100, l/hoe
= 40 K, and hre = 2.5 X

10-4. +00--.......--4---+-1

Fig. P.5.24

Solution: The Ckt. is viewed from emitter side, and the effective
emitter resistance is,

R; = (2 K II 4 K II 4 K) = 1 K
Since,

A , ­
I -

4
hoe (Rc + R;,) = 40 = 0.1

Hence, we can use the approximate analysis for the convenience

10 = -hje = -100
I h

Thus,

2 K + 101 x 1 = 103 K
Now the voltage gain from base to emitter :

A' == (I_hie) == 1- 2- ;:::0.9806
v ~ 103

Now applying Miller's theorem to 10 K

fi d R == 10 515 K
we In, 1 1-0.9806 ==




