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1. For a pn junction of which the doping concentrations in the p side and » side are Ny = 10"
femPand Np = 10'¢ e, respectively, please find at temperature T = 300 K, (a) the built-in
voltage, (b) the width of the depletion region, and (c) the distance it extends in the p side
and in the » side of the junction. Use the infrinsic carrier density n; = 1.5%10" fem®, (BE
S % » 3£ 15%)

2. The op amp in the circuit of Fig.l is ideal with output saturation levels of 12 V. The
diodes exhibit a constant 0.7-V drop when conducting. Find V., ¥V, , and ¥V, for (a) V; =
+2 V(b) Vi=-2V. (FHEH 9 % » 1 18%)
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3. Consider the low-frequency response of the CS amplifier of Fig. 2. Let Rye = 0.5 M€, Rg
=2MQ, gn=3 mA/V, Rp=20 kQ, and R; = 10 kQ. (a) Find midband gain Ay = V,/V.
(b) Also, design the bypass capacitor Cs and the coupling capacitors Ce; and Ce; to locate
the three low-frequency poles at 50 Hz, 10 Hz, and 3 Hz, respectively. (¢) Use a minimum
total capacitance, with capacitors specified only to a single significant digit. What value of
the lower 3-dB frequency £, results ? (5% » 9% » 5% » £ 19%)

4. Consider the common-emitter amplifier of Fig. 3 under the following conditions: Ry, = 5
kQ, R =33kQ, Ry =22kQ, Rg=3.9KkD, Re=4TkQ, R, = 5.6k, Vee =5 V. The de
emilter current can be shown to be fg = 0.3 mA, at which f = 120, r, = 300 kQ, and 7, =
50 Q. Find (a) the input resistance Rj, and (b) the midband gain Ay, If the transistor is
specified to have fr = 700 MHz and C, = 1 pF, fine (c) the upper 3-dB frequency fj;.
(5% 5% 8% » 4L 18%)
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. For the series-series feedback amplifier in Fig. 4, the op amp is characterized by an
open-loop voltage gain 4, an very large input resistance Ry, and an output resistance 7.
The amplifier supplies a current #, to a load resistance R;. The feedback network is
composed of resistors r, R, and R;. Please find (a) an expression for the
gain-with-feedback 4,= i,/V; and (b) an expression for 4,if g=c0. (10 %5 % I 15%)
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6. For the circuit in Fig. 5 find (a) the loop gain L(s), (b) the frequency for zero loop phase,
and (c) the condition of Ry/R, for oscillation. (5 5 % » £ 15%)
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