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1. Please describe in detail the two major physical mechanism of reverse biased p-n
junction semiconductor, that is, Zener breakdown and Avalanche breakdown

2. Hall effect is an important phenomena employed in the determination of charge
densities in conducting and semiconducting materials. Please describe the
principle of Hall effect.
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4. What is the different between wet etching and dry etching in semiconductor.
Compare their advantages and disadvantages.

5. From the C-V plot, we can obtain some important things. A p'n junction at T=300
K with n,;=1.5X10"%m>. The C-V plot is given in Fig.1, Vy is the reverse bias, the
slop is 1.32X10" (F/cm®)*(volt)”. Please find (a)bullt-m voltage Vy; (b) carrier
concentrations of p side and n side
(=1.6X10"" coul, e=11.7X8.85X10™*F/cm, KT/q=0.0259V)
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6. Explain the following briefly(a)Intrinsic semiconductor(b)Diffusion capacita.gce
in p-n junction (c)Channel length modulation in MOSFET(d)Hot carrier effect in
MOSFET
7. Consider a bar of conducting material of conductivity o, length /, and uniform
cross-sectional area 4, and between the ends of which a voltage ¥ is applied.
Please use the Ohm’s law to calculate the resistance R of the conducting bar.
8. The potential distribution in a simplified model of a vacuum diode consisting of

cathode in the plane x = 0 and anode in the plane x = d and held at a potential 7,

relative to the cathode is given by V(x) =¥,(x/d)*"* for 0 < x < d. Find the
following: (a) Vatx =d/8; (b) E atx =d/8
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