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1.

(a) loxplain the drift and diffusion current equations. 3%

(b) Describe the effect of temperature and doping concentration on tl.» elec-
tron mobility. 4%

(c¢) Explain the Fermi level variation versus temperature for an n-lyp: semi-
conductor doped with impurity N4 = 1.0 x 107cm=2. 5%

(d) Explain Schottky effect. 3% 1

() Explain the Shockley-Read-Hall recombination preocess 3%

2. In a forward-biased diode,

(a) Why most of the applied voltage is dropped across the pn junction
space-charge region 75%

(b) Explain the difference between the ideal and real diode current-voltage
characteristics. 4%

(c) If we keep the doping N, fixed at a value while we increase the doping
Np of a diode, what does the diode I-V change 7 explain why. 10%

(d) E}cplam the junction breakdown effect on the diode I-V characteristicsQ0
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3. In a silicon p-n-p bipolar junction transistor,
(a) draw the energy band diagram of the p-n-p BJT operated in the sat-

uration mode and forward-active mode you must draw quasi Fermi-levels.

10%
(b) Draw qualitatively the distribution of minority carriers in forward :ctive

mode for two p-n-p transistors with different base widths. 10%

(c) What is the base width cffect on the current gain of the p-n-p B. 1. 4%
(d) Draw the current-voltage characteristics of a p-n-p BJT in ¢ 1non-
emitter configuration. 4%

(e) Explain the high-injection effect. 4%

4. In an enhancement-mode p-channel MOSFET,

(a) draw qualitatively the Ipg ~ Vps and I ps — Vs characteristics ai chan-
nel length L = 5um and L = 0.5um. 10%

(b) Draw the energy band diagrams along the surface channel and in the

direction perpendicular to the $i/5i0, interface for a pMOSF ET operated
in the saturation region. 9%

(¢) Explain the punchtrough effect in a pMOSFET. 4%
(d) What is the effect of body bias on the output characteristics of a pMOSY
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