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1. (10%) A Si pn junction employs Na=10"" cm™ and Np=10'® cm™ (a) Estimate the

“minority carrier concentrations on both sides at room temperature. (b)Calculate the
built-in potential. (c) To obtain a current of 1 mA with a forward bias of 0.7 V, how
should the saturation current (Is) be chosen?

2. (20%) As depicted in Fig.1, Ig,1=Isg=5x10'16 A, Bi==100, and Vs=c0. Assume the
capacitance (C) is very large. (a) Draw the small-signal equivalent circuit. (b) Find
voltage gain (Vou/vin). (c)Determine the input impedance (Rig)
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3. (20%) (a) Compute W/L of M in Fig.2 such that the device operates at the edge of
saturation. Assume Vpp=1.5 V, V11=0.4 V, A=0, £4,C0,=200 LA/V?. (b) What happens
if the gate oxide thickness is doubled (in triode or saturation? Why?)? Then, what is
the voltage gain as a common-source (CS) amplifier?
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4. (10%) For the circuit in Fig.3, let the op-amp saturation voltages be 10V,
R,=100kQ, R=R;=1MQ and C=0.01pF. Find the frequency of oscillation.




B X R # XK £ 8 £ F & & &2 2R %217

B4 25 R0 # % ] B | AEHE
%2 FF 3L B |ATEFALEMAELE REIRELAALE TATRSEL TFIRALE
#t B|EFE. |

2 E F g | AFHATEAELANER

5. (20%) Design the KHN high-pass filter in Fig.4, with fo=10kHz and Q=2. Choose
C=1nF and R;=R;=R=10kQ.
(a) What are the values of R and R3? ,
(b) What is the value of high-frequency gain obtained?
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6. (5%) Design a CMOS logic gate circuit which performs the function of
Y =AB+CD).

7. (15%) The cascode amplifier in Fig.5 is operated at a current of 0.2mA with all
devices operating at | Voy | =0.2V. All devices have | Va | =2V.
(@) Find gn; and 1.

(b) Find the overall output resistance and the voltage gain realized.
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