Specifications: An sudio amplificr is to deliver an sverage power of 0.0 Wioan 8 2
speaker from a microphone that produces a 10 mY peak sinusoidal signal and has o
source resistance of 10kE2,

Design Appreach: A dircet, perhaps brute foree, approach will be taken in this
design. The generalized multistage smplifier configuration that will be designed is
shown n Figure 6.76. An input buffer stage. which will be an emitter-follower
circait, 15 o be isad o edice the loading effect of the 10KE source reststance. The
output stuge will also be an emitter-follower circuit to provide the necessary out-
P curreni sl QI signal POET The omn stame will setmally be |:1'_'|:|'|'|.|'||‘1~.|-r:| of
2-stnge common-emitter amplificr that will provide the necessary voltage gain. We
will assume that the entire amplifier system is biased with a 12 volt power supply.

Solution (Input Buffer Stage): The input buffer stage, an emitter-followear
amplifizr, i% shown in Figive 6.77. We will assume that the transistor has a current
gain of f; = 100, We will design the circuit so thar the guiescent collector curment
15 g — 1 mAs the quicscent collector-emitter voltage s Veppr — 6 V., and

Ry Rs = 100 k2.
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Figure 6.76 Generalized multistage amplifier for design application
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Figure 6.77 Input signal source and input buffer stage (cmitter-follower) for design
application
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We obtain
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We also have, neglecting the loading effect of the next stage,
Riy = Ryl Rzlllrmi + (1 4 B3R g ]
= [00]|[2.6 + (101)(6)] = B39 kS

The small-signal voltage gain, from Equation (6.68) and assumng that r, = o, is
{again neglecting the loading effect from the next stage)

A, = vyp {1+ Bi)Rgy ( Ky )
T rm U+ PRe \Rh + Rs
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A, = 0.892

For a 10 mV peak input signal voltage, the peak voltage at the output of the bufter
stage s now 1) = 8.92 mV.
We find the bias resistors to be By = 135k and K> = 282 kE2,

Salution [Output Stage): The outpur stage, another emitier-follower amplifier cir-
cull, is showiin Figure 678, The 8 £ speuker is capecitively coupled w the output of tie
armplilier, The coupling capachior ensures thal no de cument Bows tiouglh the speaker.

For an average power of 0.1 W o be delivered 1o e load, the mus vilue of the
load curremt is found from Pr = :';u'ln*i:l Rp or 0. = fifrlll‘i:l « B which vields
fpirms) =0.112 A, For a sinusoidal signal, the peak output curremt is then

ip{peak) = D158 A
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and the ].'H."."ﬂ.]{ QuLpur Vollape 15
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We will assuwme that the outpal power ransisior has a curient gan of Sy = 30,
Wa will st the quiescent transistor parameters at

frps =03 A anml Veppa=60Y¥

Then
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The small-signal veltage gain of the cutpul stag is
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which is vory closs (o unity, as we would cxpoct, For o required peak output wolinge
of ty = 1.16 WV, we then need o penk voltage at the output of the goin stage 1o be
iy =128V



