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1. Figure 1 shows the common-emitter (CE) amplifier. (a) Please sketch the small signal equivalent circuit of the CE
amplifier in high-frequency response. (10%) In Fig. 1, to find (b) the midband gain (10 %) and (c) the upper 3 dB
frequency. (10%) Vec=Vee=10 V, I=1 mA, Rg=100 kL, Rc=8 kR, Rig=5 k2, R,=5 k<2, Bo=100, V4=100 V, C,=1 pF, f=800

MHz, and the resistance of Si material in base region, r,=50 Q.

2. The circuit in Fig. 2 implements a complementary output rectifier. (a) Sketch and clearly iabel the waveforms of
Vo' and vg~ (10%) Assume a 0.7 V drop across each conducting diode. If the magnitude of the average of each
output is to be 15V, (b) find the required amplitude of the sine wave across the entire secondary winding. (5%) (c)
What is the PIV of each diode? (5%)
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3. A differential amplifier shows in Fig. 3. 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, $=100 and V= 100V. (25%)
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Figure 3
4. Please find the low-frequency gain, the frequency of the pole, and the frequency of zero of the circuit
showing in Fig. 4. The DC-bias current is 100uA. For Qg, pnCox = 90 p.A/VZ, Va=12.8 V, W/L = 100
um/1.6um, Cgs = 0.2 pF, Cgq = 0.015 pF, and Cgp, = 20 fF. For Qa, Cgq = 0.015 pF, Cq, = 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 Q; is zero.(25%)
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