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1. An intrinsic silicon bar is 2 mm long and has a rectangular cross section 80 x 100
um. At 300 K, determine the electric field intensity in the bar and the voltage across
the bar when a steady current of 1 pA is measured. Note: the resistivity of this silicon
bar is 2.3 x 10° (Q-cm).  (10%)

2. For the circuit in Fig.1(a), for which the input voltage is the sawtooth waveform
displayed in Fig.1(b), sketch (a) the transfer characteristic ¥, versus V; and (b) the
output waveform ¥, The diode parameter are R = 10 Q, V, = 0.6 V, and I; = 0.

(20%)

3. Explain an nprn transistor operation mode when consider with the (a) emitter-base
and collector-base junction bias. (b) I the transistor is operated under forward active
mode with the base-collector are short circuit, determined the common-base forward
short-circuit current gain-or when Ig and I values are 2 X 107 Aand 5 X 10 2 A.

(10%)

4, The circuit shown in Fig. 2 is a current mirror. The transistors Q/ and (2 are
identical, (a) Determine I in terms of circuit parameters. (b) Evaluate I for Vee= 10
V, R =10 kQ and B¢ =100. (10%) :

5. For the circuit in Fig. 3, find the values of vg, v¢|, and ve,. Assume that | Ve | of a
conducting transistor is 0.7 V and that common-base current gain ¢ =1. (12%)

6. For the circuit in Fig. 4, the NMOS and PMOS transistors are matched with
B WLy =k (W,/L,) = 0.6 mA/V 2 and V,=-V,p=1 V. Find the drain current iy, ipp
and the voltage v, for v; = +5 V and -5 V. Neglect the channel-length modulation
effect for both devices (i.e., assume that A = 0). (18%)

7. For the circuit in Fig. 5, let R; = 2 kQ and R, =5 kQ. Find vp and the voltage at the
amplifier output v, for v; =42V, -20 mV, and -0.2 V. Assume the op amp to be ideal
with saturation voltages of 12 V. The diodes have 0.7-V voltage drops at 1 mA, and
the voltage drop changes by 0.1 V per decade of current change. (20%)
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