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1. (28%) Consider the following circuit in Fig. 1, with circuit parameters V" =5V, V"' =-5V, Rs=4kQ, Rp=
2kQ, Rp=4kQ, and Rg= 50 kQ. The transistor parameters are: Kp= 1 mA/V2, Vip= -1 V, and A =0. (a)
Plot the equivalent circuit when v; is 0 V (4%). Calculate Ing, Vsgg, Vspsat (6%); (b) Assuming the
frequency of input signal is within an appropriate range, so the impedance of all external capacitors and the

transistor capacitances can be neglected. Plot the small-signal equivalent circuit (4%). Find g, (4%),
small-signal gain 4,=V,/V; (6%), and input resistance R; (4%).

2. (30%) The transistor parameters for the circuit shown in Fig. 2 are: f=180, Vggon=0.7 V, Early voltage for
Q: and Q; are V= oo and for Q3 and Q are Vo= 100V. (a) Determine R; and R, such that I; = 0.5 mA and
Ig=140 pA. (8%). (b) Plot the small-signal equivalent circuits when v;=v, (5%) and when v;#v; (5%). (¢)
Derivate the common-mode input resistance. (6%) (d). Derivate the common-mode voltage gain. (6%)

3. (20%) Design a DC power supply with output voltage of 12 V. Provide a complete block diagram of the
circuit, describe function of each sub-circuit and your design consideration. (20%)

4. (22%)You will apply ideal operational amplifiers to design circuits. (a) What are the characteristics for an
operational amplifier to be ideal?(5%) (b) Design and plot an instrumentation amplifier circuit and explain
how to control the voltage gain. (10%) (c) Design and plot a two-pole low pass filter circuit. (7%)
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