CHAPTER 7 PROBLEMS

488 Chapter7 Transistor Amplifiers

model of Fig. 7.26(b). Show that

Yy
Rin = T ) (ﬂ+ 1)(re+Re)
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vﬂ N RE
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7.53 For the circuit shown in Fig. P7.53, draw a complete
small-signal equivalent circuit utilizing an appropriate T
model for the BIT (use o =0.99). Your circuit should show
the values of all components, including the model parameters.
What is the input resistance R;,? Calculate the overall voltage

gain (vO/ vsig).
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7.54 In the circuit shown in Fig. P7.54, the transistor has a 8
of 200. What is the dc voltage at the collector? Replacing the
BIT with one of the hybrid-7 models (neglecting r,), draw the
equivalent circuit of the amplifier. Find the input resistances
R, and R, and the overall voltage gain (v,/v, ). For an output
signal of 0.4 V, what values of v, and v, are required?

+5V

7.55 Consider the augmented hybrid-m model shown in
Fig. 7.25(a). Disregarding how biasing is to be done, what is
the largest possible voltage gain available for a signal source
connected directly to the base and a very-high-resistance
load? Calculate the value of the maximum possible gain for
V,=25Vand V, =125 V.

D 7.56 Redesign the circuit of Fig. 7.30(a) by raising the
resistor values by a factor n to increase the resistance seen
by the input v, to 75 Q. What value of voltage gain results?
Grounded-base circuits of this kind are used in systems such
as cable TV, in which, for highest-quality signaling, load
resistances need to be “matched” to the equivalent resistances
of the interconnecting cables.

D *7.57 Design an amplifier using the configuration of
Fig. 7.30(a). The power supplies available are £5V. The
input signal source has a resistance of 50 £2, and it is required
that the amplifier input resistance match this value. (Note
that R,, = r, || R; = r,.) The amplifier is to have the greatest
possible voltage gain and the largest possible output signal but
retain small-signal linear operation (i.e., the signal component
across the base—emitter junction should be limited to no more

K8 = Multisim/PSpice; * = difficult problem; ** = more difficult; *** = very challenging; D = design problem
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