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1. The transistor in the circuit in Fig. 1 has parameters are Vrv = 0.5 Vand K» = 0.5 mA/V% Vpp = 3V, Ro = 1 kQ,
Rsi=1kOQ, vi= (-1 +0.1sinwt) V, Cga = 5 pF, Cgs = 50 pF, ro —> .
(a) Determine the small-signal voltage gain A.(s). (10%)
(b) Determine the 3dB frequency for the small-signal voltage gain. (5%)
(¢) Sketch Bode plots of magnitude (5%) and phase (5%) for the circuit.
(d) Plot output voltage versus time for the circuit as the signal frequency is set at 1 MHz. (5%)

2. The op-amp in Fig. 2 is ideal. The resistors are set as R = Ri = Rz = 1 KQ. The diodes D1 and Dz have
piecewise linear parameters of turn on (cut-in) voltage Vr = 0 and forward diode resistance rf = 0. If input
voltage vi = 6 (sin ot} V is applied.

(a) Plot v, versus wi for the circuit. (5%)
(b) Plot v. versus time for the circuit. (5%)

3. For the circuit shown in Fig. 3, derive the expressions for the voltage transfer function T{s) = Vo(s)/Vi(s)
(5%), determine the cutoff frequency fias (5%).

4. For the circuit shown in Fig. 4, determine
a. the Bode magnitude plot of v, to v;; (5%)
b. the Bode phase plot of v, to vi; {5%)
c. the possible applications. (5%)

5. Consider the circuit with multiple output transistors shown in Fig. 5. Assume Vgg1=0.7 V. Evaluate the
values of Re2 (5%) and Res (5%) such that /o2=20 1z A and /03=80 (L A,

6. For the circuit shown in Fig. 6, draw the small-signal equivalent circuit (5%) and determine the voltage
gain (5%), the current gain (5%), the input resistance (5%), and the output resistance (5%) according to
the equivalent circuit.
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