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(1) (20%) For the circuit shown in Fig. 1, please derive an expression for:
transfer function V,/V,. Find expressions for the magnitude and phase of the

response
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Fig. 1
(2) (10%) Assuming the diode to be ideal, describe the transfer characteristic of
gthe circuit shown in Fig. 2.

........................................................................................................................



2972

........................................................................................................................

10 k)

O
Z,I T R 1,()
B 10 k0 % % 10 k)
o- o + —0

Fig. 2

5(3) (20%) The equivalent circuit, as shown in Fig. 3, is the high- frequency:
fhybnd-n model of a bipolar transistor. Please derive the unity-gain frequency of
current gain hg(s)=1/15.
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;(4). (20%) The NMOS transistors in circuit of Fig. 4 have threshold voltagei
V=2V, 14,Co=20uA/V?, 2=0, and channel length L,=L,=L;=104m. Find the;
grequired values of gate width for each of Q;, Q,, and Qs to obtain the voltagei
and current values indicated. ’
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(5) (20%) The equivalent circuit of Colpitts oscillator is shown in Fig. 5, please |
.ﬁnd the frequency of oscillation. _ :
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Fig. 5

(6) (10%) Given inputs A, B, C, and D, please design a CMOS logic circuit to

glmplement the logic function Y=A+B(C+D) with minimum number of
‘transistors.
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