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1. A Si pn junction employs Ny = 10' cm™ and Np = 2x10" em?, (a) Estimate the minority carrier

concentrations on both sides at room temperature. (b) Sketch the electric filed and potential in the pn

- junction with a reverse bias voltage ¥z =2 V. (10%) *

2. For the circuit shown in Fig. 1, assume the common-emitter current gain of the BJT is 100, and
neglect the Early effect. Find R;, and vo/vgg. (12%)
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3. Draw a cross section of a CMOS inverter. Clearly indicate source, drain, gate, oxide, n-type and
. p-type regioﬁs, and input and output terminals. (10%)
[ 4. Fig. 2 shows a MOS amplifier with ¥; = 0.5 V and k,'(W/L) = 2 mA/V?. Neglect the channel length
’ modulation effect. () Find dc values of Vg, ID,.and Vp. (b) Find gm, Rin, Rour, and v,/Vs,. (18%)
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5. The PMOS cascode of Fig. 3 is designed for a given output impedance R, Explain what happens to ,
R, if the widths of all transistors are increased by a factor of N while the transistor lengfhs and bias
currents remain unchanged. Assume channel-length modulation parameter A is inversely proportional
to channel length. Also assume all transistors operate in saturation and g,r, >> 1. (15%)
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6. (a) If a resistance has appeared in series with the source of MOSFET as shown in Fig. 4(a), determine
the input and output poles of the circuit. Assuming A = 0, and neglecting other capacitances except for
Cin and C.. (b) Repeat (a) for the circuit shown in Fig. 4(b). (20%)
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Fig. 4

7. Compute the input impedance R, and output impedance Ry of the circuit shown in Fig. 5. Assume
Ri+R; >> Rp. (15%)
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