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1. The circuit in Fig. | implements a complementary-output rectifier. Assume a 0.7 V drop across each conducting diode.
If the magnitude of the average of each output is to be 12 V, (a) find the required amplitude of the sine wave across the
entire secondary winding. (10%) (b) What is the PIV of each diode? (10%)
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Fig. 1

2. For the emitter-follower circuit in Fig. 2, the B of BJT is 200. Find (a) base voltage ¥ (5%), (b) input resistance Rin
(5%), and (c) the voltage gain vo/vsig(5%).
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3. The PMOS transistor in the common-source (CS) amplifier of Fig. 3 has V= 0.7 V and a very large 7l

(a) Select a value for Rs to bias the transistor at /5= 0.3 mA and [Vork 03 V. Assume vsig to have a zero do component.
(5%) '

(b) Select a value for Rp that results in voltage gain Gi=—-10 V/V. (5%)

(¢) Find the largest sinusoid #;y that the amplifier can handle while remaining in the saturation region. What is the

corresponding signal at the output? (5%)

(d) If to obtain reasonably linear operation, ¥, is limited to 50 mV, what value can Rp be increased to while
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maintaining saturation-region operation? (5%) What is the new value of Gv7 (5%)
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Fig.3

4. A differential amplifier shows in Fig. 4. Please find the differential gain, the differential input resistance, the
common mode gain, common mode rejection ratio, and common mode input resistance. For these transistors,
B=100 and V4= 100V. (20%)
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5. Please find the low-frequency gain, the frequency of the pole, and the frequency of zero of the circuit
showing in Fig. 5. The DC-bias current is IOO}LA‘ For Q1, taCox = 90 pA/V2, V=128 V, W/L =100
um/1.6pm, Ces = 0.2 pF, Cga = 0.015 pF, and Cg» = 20 fF. For Qa, Cea = 0.015 pF, Cap = 36 fF, and |[Va| = 19.2
V. Assume that the resistance of the input signal generator is negligibly small. And for simplicity, assume that
the signal voltage at the gate of Q3 is zero. (20%)
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