ECE 2C MidTerm Exam Spring 2007

Problem 5

(20 points)

In this common-emitter amplifier the BJT has =100,
[V,|=, C, =1pF, C,=0.1pF, and ¥,,=0.7V when
biased in the forward conduction region. Assume room
temperature such that k7 /g = 25mV .

a) Find the DC collector current 7, DC collector
voltage V_, and transconductance g,

1C=ZmA V=2

b) Using the Miller approximation, Via
the equivalent circuit for the high-
frequency response of this amplifier

can be reduced to the circuit shown at
right. Find the parameters below.

Mid-band gain 4, =~ %0
R, =1250 g R - 1K g
¢, = T.1 o ¢, =0

Con= Co (/«("Av\ Cor x C
S0 (55

¢) Find the dominant pole in the high-frequency response (express your answer in Hz or some
engineering multiple such as MHz, GHz, etc., not rad/s)
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Problem 3 [Total 40 pt.]
(3-a) [10 pt.] Find the dc emitter current and the NPN’s small-signal equivalent
circuit parameters: gm, re, and r, for #=100.
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(3-b) [1§ pt.] U§ing BJT.small signal model (neglect r), analyze the circuit to
determine the input resistance Ry, and the voltage gain vo/vsig.
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(3-c) [15 pt.] Repeat (3-b) for the case when capacitorCﬁ is open-circuited?

L=ro0k V J . Y
= 1re. J 12 B
\/s}a . : v
Re -
in Lib =

¥ Re) = jol X (90145 ) = 30544 ke

OAUIVWé{ , Rib :((Lﬂ)(fe,
Hore  Row = Rib /(10K *19K) = 8. 2] ke

Afso, V5 Ve Re Kin govo  182)

=0-641 ¥
vy Vi Ve Retre Rorki 2016x 252 S
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