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Solution: Drawing the equivalent circuit,

Fig. P. 5.15 (a)

From the circuit, we have,

"Io = hfelb + hoch (')
V.=V, -y - L)R, =V, — (I, — 1) x 10%...(ii)
and, V, =+ LR ...(iii)

Substituting equations (ii) and (iii) in eq (i), we get
—I, =501, + 25 x 107 (0.5 x 10> x I, — 1031, + 10°1)
=49.751, + 0.151,
or, 1, =-4331, ..(iv)
Also, Vi= hily + bV + Iy — L) R, (V)
From eq. (ii)
Ve = LR, — (I — 1) x 10°
= - 433 x5x%x 10°], + 443 x 103,
then from eq. (v),
V,=1.1x 1031, + 2.5 x 10 (-26.1 x 10%1,) + 443 x 103 ],

= 453 x 1031,
or, R =2 —453x
1y
then, R = R | (01K =P3KXOIK _ ey

544K
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Problem 5.18:
(a) For the two-
transistor amplifier
circuit shown
(supply voltages
are not indicated)
calculate A4, 4,,

4y, and R;. The Fig. P. 5.18

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

Solution:
+ fo
+|ho Vi : ]
e o SR,
/ hy I2 l
Fig. P. 5.18 (a)
From the circuit,
Vi = hiell + hreVI (')
V, = hib12 + hrbVo ...(ii)
1
Vo = _IoRL = —hbeZRL ['.' h_ » RL] ...(lll)
0b
and, L = —hoV, = hgly (V)

Substituting equation (ii) and (iii) in eq. (iv), we have
I = —hely = hoe (hisly + hpVy)
I = —hgly — hoe (hiply — LRhy)
= =501 = hye [hishy = hpplaR hy)
Putting, A, = 24 x 1078 pA/V

hib = 21.6 Q
hjb = -0.98

By = 2.9 x 107
RL = 5K

S
=
|

= 11K
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a.nd, V| = hiell
o _h
or, Riz - I—l = e

and, voltage gain for stage II
A, xR _50x07

Ay, = ’ = — =319
g R, 11
hghy,
N ; = h, - ——
. ow, YO oe hice + Rs
then, R, = 1 ..
Yo

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

h, I,

M—— ¢

. f

A{1.1K)

v, 256 K

Fig. P. 5.21 (b)
Since  hocRy = hoe [Roll(Riz Il Re2) | Riz)

4—'0 x [6 K || 446 K || 1.1 K] = 0.02 < 0.1

278K
K

So, we can use appropriate analysis for this stage also.
Now drawing the equivalent circuit

(%8 3
RY1.1K) , . T
£ g
$ GAILA) 6KSh $(R,||Ra) v
+ < :. o <& =446
Ve 1
- !

Fig. P. 5.21 (d)
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Problem 5.24:

For the bootstrap circuit
shown, ‘calculate 4, =
I/I;, R; and A4,. The
transistor parameters are
h,, =2 K, hg =100, 1/h,,
=40 K, and A,, = 2.5 x
1074,

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

R =QK|4K|4K)=1K
Since,
N 4
Poe (R + Re) = 4_0 = 0.1
Hence, we can use the approximate analysis for the convenience
_ L
Thus, A = = = -h, = -100
Iy
Ro= % — b+ (bR
73 :

2K+ 101 x1=103 K
Now the voltage gain from base to emitter :

I

A4, = _he =I—-—z—=0.9806
R; 103
Now applying Miller’s theorem to 10 K
10
we find, R, = ——— =5I5K

1-0.9806





