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1. (30%) It is required to use a peak rectifier to design a dc power supply that provides an average dc
output voltage of 12 V on which a maximum of =1-V ripple is allowed. The rectifier feeds a load of]
200 Q. The rectifier is fed from the line voltage (120 V rms, 60 Hz) through a transformer. The diodes
available have 0 7-V drop when conducting. If the designer opts for the full-wave bridge-rectifier
circuit:
(a) (10%) Specify the rms voltage that must appear across the transformer secondary.
(b) (10%) Find the required value of the filter capacitor.
(¢) (10%) Find the maximum reverse voltage that will appear across the diode, and specify the PIV

rating of the diode.

2. (20%) A series-shunt feedback amplifier is shown in Figure 1. All three MOSFETs are biased to
operate at gn= 4 mS. You can neglect their channel length modulation effect.
(a) (10%) Select a value for R that results in a closed-loop gain that is ideally 10 V/V
(b) (10%) How can you adjust the circuit to make Arequal to 107 ’

3. (25%) Inthe common-gate amplifier circuit of Figure 2, Q2 and Qs are matched. ky, (W/L)n = k,(W/L)p
=4 mA/V?, and all transistors have [V¢ = 0.8 V and |Va| = 20 V. The signal vsig is a small sinusoidal

signal with no dc component.
(a) (5%) Neglecting the effect of Va, find the required value of VBIAs (For DC analysis, vsig=0V)

(b) (10%) Find the values of Riy and Rout.
(c) (5%) Calculate the voltage gain vo/Vsig.
(d) (5%) How large can vsig (amplitude) be while maintaining saturatlon-mode operation for Q1 & Q2?

4. (25%) Figure 3 shows a three-stage amplifier in which the stages are directly coupled. The bypass
capacitors are large enough to act as perfect short circuits at all signal frequencies of interest. Thermal
voltage is 25 mV.

(a) (10%) Find the dc bias emitter current in Q and Qs. Assume Vpe = 0.7 V, B = 100, and neglect
the Early effect.

(b) (10%) Find the input resistance and the output res1stance

(c) (5%) Calculate the voltage gain vo/vi.
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