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1. (14%) Please answer the following questions.

(1) What are the differences between intrinsic silicon and extrinsic silicon? (3%)

(2) What are the differences between the enhancement-type MOSFET and the depletion-type
MOSFET from the channel perspective? (3%)

(3) What is the channel length modulation effect? (3%)

(4) What are the four basic feedback topologies? (5%)

2. (10%) For the circuit shown in Fig. 2, please find:

(1) the expression v, as a function of v; and v,. (2%)

(2) the input resistance seen by v; alone. (2%)

(3) the input resistance seen by v, alone. 2%)

(4) the input resistance seen by a source connected between the two input terminals. (2%)

(5) the input resistance seen by a source connected to both input terminals simultaneously. (2%)
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3. (16%) A transistor amplifier has an input terminal connected to a signal source with an open-circuit
voltage of 10mV and an internal resistance of 100k<2. The voltage v; at the amplifier input and the
output voltage v, are measured both without and with a load resistance 10kQ connected to the
amplifier output. When the load resistance is not connected, the measured results are v=9 mV and
v,=90 mV. When the load resistance is connected, the measured results are v=8 mV and v,=70 mV.
Find the following amplifier parameters: open-circuit voltage gain (4+0)(1%), open-circuit overall
voltage gain (G.,)(1%), voltage gain (4,)(1%), overall voltage gain (G,)(1%), input resistance
(Rin)(3%), input resistance with no load (R:)(3%), output resistance (Rou)(3%), output resistance of

amplifier proper (R,)(3%).

4. (20%) The wideband common-source amplifier circuit with a source resistance Ry is shown in Fig.
4. Its input terminal is fed by a signal source with an open-circuit voltage of Vy, and an internal
resistance of Ry,. Its output terminal is connected to a load resistance R; and a load capacitance C;.

(1) Find the transconductance Gm (4%) and the output resistance Ro. (4%)

(2) Find the resistance Rga seen by Ced (4%), the resistance Rgs seen by Cgs (4%), the resistance R
seen by Cr (2%).

(3) Find the 3dB frequency (2%).

Fig. 4

5. (20%) For the feedback amplifier shown in Fig. 5, the transistors have S=100 and the dc component
of Vs is zero. Find the value of 4 (6%), B (2%), A7 (4%), Rin (4%), Rou (4%).
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6. (20%) Fig. 6 shows a bipolar op-amp circuit.

(1) Perform an approximate dc analysis to calculate the dc currents and voltages everywhere in the
circuit. (5%)

(2) Calculate the quiescent power dissipation in this circuit. (3%)

(3) Plot the equivalent circuits of each stage (4%) and find the gains of each stage (8%)
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