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1. (15%) For the circuit shown in the following figure, express v, as a function of v; and v,. Assume all
op amps are ideal operational amplifiers.
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2. (15%) For a pn junction with Na = 10*/cm® and Np = 10™%/cm?, find, at T = 300 K, the built-in
voltage, the width of the depletion region, and the distance it extends in the p side and the n side of
the junction. Use nj = 1.5x 10%cm®, e, = 1.04 x 10" F/cm, 77 = 25 V.

3. (20%) Design the values of Rp and Rs for the following circuit so that the transistor operates at Ip =
0.4 mAand Vp = +1 V. The NMOS transistor has V=2V, £, Cox=20 yAN? L=10 xm,and W
=400 ¢ m. Neglect the channel-length modulation effect.
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4. (15%) What is the output voltage for the averaging amplifier in the following figure.
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5. (15%) Determine the critical frequency of the Sallen-Key low-pass filter in the following figure and set
the value of R1 for an approximate Butterworth response.
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6. For the amplifier in the following figure. (Vin = 10 mv)
f'l ~ Determine the dc collector voltage. (10%)
4 ~ Determine the ac collector voltage. (10%)




