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[Problem 1] (20%) For the circuit shown in Fig. 1, let § =125, Vagom = 0.7 V, and V4 =200 V.

(10%)

[Problem 3]

(a) Plot the dc and ac [oad lines on the same graph. (10%)
(b) Determine the maximum symmetrical swing in the output voltage for iz > 0 and 0.5 < vy 9.5 V.

Please note that you need to show how you derive the results.

[Problem 2}  (19%) For the circuit shown in Fig. 2, the transistor parameters are 8 =100 and Vs = co.
(a) Determine the dc voltages at the collector, base, and emitter terminals. (9%)

(b) Determine the small-signal voltage Av = vo/vs. (5%)

(c) Find the small-signal input resistance R;. (5%)

(a) Determine the frequency fiso at which the phase is -180 degrees. (7%)
(b) At the frequency figo, determine the value of £ such that |T(A)| = 1. (7%)
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(14%) A three-pole feedback amplifier has a loop gain given by
£(10%)

(o) (k)

T(f) =
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[Problem 4]  (21%) For the cascode circuit shown in Fi g. 3, the circuit parameters are VDD = 10 V, VS8
=-10V,Rs = 0.1 k€3, R; =42.5kQ, R2=20.5 kQ, R; =283 kQ, Re= 5.4 k€, Rc=5kQ, R, =10kQ, C;
= 0. The transistor parameters are i, =120, ¥y = oo, Vagony = 0.7V, €= 12 pF and €,=2pF

(a) IfCy is an open circuit, determine the 3 dB frequency corresponding to the input and output portions
of the equivalent small-signal circuit. (12%)

(b) Determine the midband voltage gain. (6%)

(¢} If a load capacitor C; = 50 pF is connected to the output, determine if the upper 3 dB frequency is
dominated by the load capacitance or by the transistor characteristics. (3%)

[Problem 5] (26%) For the amplifier circuit in Fig. 4, assuming that Vpgon = 0.7 'V, £ =100, and V; has
a zero dc component, answer the following questions.

(a) Find the dc voltages at all nodes (Vzs, Va2, Vs, and Vo) and the dc emitter currents of Q1 and Q2 (/z;,
and /z2). (18%)

(b) Use feedback analysis to find V,/¥; and R,,. (8%%)
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