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1, {15%) For the circuit shown in Fig. I, assume A # 0, Vp is DC bias
veltage and transconductances of transistors M; and M; are g, and

Z.m, tespeciively, Please derive (a) input impsdance (8945, () cuiput
impedance {5%), and {¢} voltage gain of this circuil (5%5).

2. {15%j) For the circoit shown in Fig. 2, assume A £ 0, Vy is BC bias
voltage and transconduciances of transistors M; and M, are gq and
8, Tespectively. Please derive (a) input impedance {5%), (&) output
impedance {5%), and (¢) vohiage gain of this circuit (5%).
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Fig. 1 Fig. 2

3. {35%) The amplifier with feedback netwerk is shown in Fig.3. 1Faf0
and trensconductances for the NMOS transistors and PMGS
transisiors are gou and 2o, please derive

- [Note: R+ Rz is very large and #o1 = o2 = Lon. o3 ™ Tog = Lop)
{a) What kind of feedback topology is it? (3%}
{b} Please derive the open-icop voltege gain? {10%:}
{(c) Please derive the open-loop output impedance? (5%)
{d) Please derive the closed-loop voliage gain? (10%)
(e) Please derive the closed-loop output impedance? (5%}
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Fig. 3

4. (26%) (a) Please derive the truth table of a set/rest (SR) flip-flop. (5%)
(b) Please draw a gate-level diagram of the SR flip-flop. (5%) (<)
Please draw the complementary metal-oxide-semiconductor (CMOS)
irplementation of a clocked SR flip-flop. (3%) (d) Please sketch a
rough layout of the CMOS implementation of the clocked SR
flip-flop. (5%)

3. (159) (a) Please describe the ¢rossialk effect between adjacent sigial
lines in a digitai CMOS implementation. (7%} (b) Please describe the
leakage power of a MOS circuit. (8%)
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