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mA/V3. (a) Find its small-signal equivalent model (10 pt.). (b) If the DC voltage ¥V, =2 V, find the DC
current I, and the transconductance g,,. (10 pt.)

2. In the following circuit, (a) if R1=1 kQ, R2=2 kQ, R3=4 kQ, and R4=2 kQ, find vu expressed by viem (5 pt.);

(b) if R1=1 kO, R2=2 kQ, R3=4 kQ, and R4=2 k@, find R, == (5 pt.); (c)if R1=R3=1 kQ and

Tem
= Yiem

R2=R4=2 kQ, find vou expressed by vicm (5 pt.}; (d) if R1=R3=1 kQ and R2=R4=2 kQ, find R, =- (5

lIcm

pt.).

3. The following circuit performs the high-pass, single-time-constant function. Such a circuit is known as a first-order
high-pass active filter. (a) Design the circuit to obtain a high-frequency input resistance of 100kQ , a high-frequency
gain of 40 dB, and a 3-dB frequency of 100 kHz. (15 pt.} (b) At what frequency does the magnitude of the transfer
function reduce to unity? (5 pt.) '
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4.

5. For the circuit shown below, assume V¥, =15V, ¥V, =0 V,and £k (_pg] =0.25 mA/V>. Find (a) DC

The figure shows a two-stage amp, the 1% stage saturates owing to the large input voltage, where
I_,=01mA and C=100 g F. (a)Find the slew rate. (5 pt.) (b} If the ideal output is a square wave

shown below, plot the real output waveform which is distorted by the slew rate. (10 pt.)
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operating point. (5 pt.) (b) Its small-signal voltage gain. (5 pt.) (¢) The amplitude of the largest allowable input
signal and the minimum allowable v, i.e., vy . . (5 pt.) (d) Please change the resistance of Rp such that the

Vop + Vs mi ined i
DC drain voltage V;, =—=2—2580 where vj . denotes the minimum allowable v, obtained in {c). (5

pt.) (e) Also, find the amplitude of the largest allowable input signal and the new minimum alfowable v, i.e.,

Vosmia N this case again. (5 pt.)
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