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1. (20%) A n-channel enhance MOSFET has a drain current iy of 9 mA
at Fgg= Vps=10 V and of 1 mA at Fgs = Vs =4 V. Find (a) k',(W/L)
(10%), and (b} ¥, (10%) for the device.

2, (10%) Sketch a pass-transistor logic (PTL) circuit that realizes the
function ¥ = AC+BC.

3. (10%) Explain the reason why the output voltage decays for dynamic
logic eircuits at a very. low operating frequency.

4. (35%)A two stage amplifier with feedback network is shown in Fig, 1.
For the following circuit, assume =0 and transconductances of
transistors M and M are g.,; and gm, respectively. Meanwhile, Ry is
very large.

() Please indicate which transistor will be suffered from hody effect.
(5%)

(b) What components construct the first stage of the amplifier? (5%)

(¢) What components construct the second stage? (5%)

(d) What components construct the feedback network? (5%)

(e) What kind of feedback topology is it7 (5%)

() Please derive the open-loop input impedance? (5%)

(81 Please derive the open-loop output impedance? (5%)

(h) Please derive the open-loop voltage gain? (5%)

(i) Please derive the closed-loop voltage gain? (5%)

() Please derive the closed-loop input impedance? (5%)

(k) Please derive the closed-loop output impedance? (5%a)
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5. (5%) Please derive the output impedance of the circuit shown in Fig.
2 if the transconductances of transistors Q; and Q, are g, and Emzs
respectively. Meanwhile, all of the transistors are with current gain of

B and V4=co

Qy

Fig. 2
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