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1. (30%) Figure 1 shows an amplifier made of a single MOSFET that is biased with Ip = 0.5 mA.
Assume that all capacitors C1, C and Cs are large enough to act like shorted in the frequency band of
interest, and the parasitic capacitances of the MOSFET Q and the series gate resistance are negligible.
The transistor O has the device parameters: W/L = 80, tmCox = 50 BA/VZ, Vg =07 V, A= 0.1.
(2)(20%) Draw the ac equivalent circuit. Determine the frequency (in rad/s) at which the amplifier
achieves the peak gain, and determine this maximum gain. (b) (10%) Find the bandwidth of the

amplifier (in rad/s). Note: I = % 1, Cox % (Vos =V )*(L+ AVpg) for Q in saturation,
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2. (20%) Use the Barkhausen criterion to determine the values of R and C so that the Wien-bridge
circuit in Fig. 2 oscillates at 100 kHz.

3. (30%) (2) (20%) Determine the values of R and C in Fig. 3 so that the average power dissipation on
resistor R is maximized. (b) (10%) Calculate this'maximum power.
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4. (20%) An emitter follower in Fig. 4 is used to drive a very high impedance. C1 forms a high-pass
filter with the divider resistances and the resistance looking into the base. Choose the value of Ci so

that the resulting cutoff frequency is 1 kHz.
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