5.8 HIGH FREQUENCY 1 MODEL FOR ATRANSISTOR

At high frequencies, the capacitive effects of the transistor junctiong and
the delay in response of the transistor caused by the process of diffusion of
carriers should be taken into account in determining the high freque

necy mOdel
of a transistor.
A hybrid n (Pie) or Giacoletto model for a transistor is shown in Fig. 591
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It may also be noted that if the collector to emitter voltage (Vep) is equal ¢,
zero, then there is no current through resistance r,,. In this case the whole
current will pass through the controlled current generator. The value of collect,,

current,
i( B gm ) Vb'r- “'(54)
Substituting the value of V,,(=i,.r,)in the above equation, the collectoy
current
ic =gm : ib : rb'(’
iC
E =8m The "'(5:))
Thisis called small signal short circuit current gain, (= h/e). Thus ac current
gain
iC
h/e % ib =‘gm ) rb’e
Hence, Input resistance
h
g, ==t .(56)
Em
and Input conductance
1 . Ba
g, =—=" (37
b'e rb’e hfe

(c) Base-spreading Resistance (r,,-) : We know that A_ is the input
‘resistance when the output terminals i.e. collector and emitter are shorted.
Urder this condition r,,_ comes in parallel with Ty Butasr, >>r, .

.

— Tye l Tye = T4, .
7_ The value of base spreading resistance may be obtained by using the

P = hl.e Ty ...(58)

sonductance (8.) and output resistance (r,) : The value
 may be obtained by the relation,

hy —(1+h) g, ..(59)
ance with input as short-circuited

erse voltage gain and is usually specified by

h,>>1.In m&am@ut conductance
...(60)
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5.16/CASCODE AMPLIFIER

For high frequency applications, CB configuration has the most desirable
characteristics. However, it suffers from low input impedance (Z; = h,). The
cascode configuration is designed to have the input impedance essentlany that
of CE amplifier, the current gain that of CE amplifier, the voltage gain that of
CB ampllﬁer am.good isolation between the input and output. Fig. 5.29 shows a

fier is used for RF applications and as a video amplifier.
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