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1. Which of the following intrinsic semiconductors of single crystal are transparent
to visible light (400 nm to 700 nm)? Plarik’s constant = 6.62 X 10~ Ts, speed of
light=3X10*m/s, 1eV=1.6X10"77.

Qi

FET

Material Energy Gap (eV)
ZnS 3.54
PbS 0.37
InSb 0.17
GaAs 1.35
ZnO 3.20

2. 1TO (Indium Tin Oxide) is usually claimed to be a “transparent oxide conductor”,
which is used in the fabrication of LCD (liquid crystal display) panel. Is it really a
conductor, just a semiconductor, or even an insulator? What is the effect of
temperature on the electrical conductivity of ITO?

3. Arrange the following materials in the increasing order of melting point. CH;0H,
H>0, NaCl, MgO, C,Hs.

4. What is the atomic packing factor (or efficiency) of a body-centered cubic lattice?
Tungsten (W), which has a body-centered cubic crystal structure, has an atomic
radius of 0:1371 nm and an atomic mass of 183.85 g/mole. What is the theoretical
density of tungsten, expressed in the unit of g/cm®? ‘

5. Titanium (Ti) has a hexagonal close-packed lattice. How many planes are there in
the {321} family of planes?

6. Modern electronic devices of high performance involve dissipation of high power.
What are the principal thermal properties you have to consider when you are
choosing materials for the packaging of Si chips.

7. What is a thermally activated process? Give one example. What can you do to
enhance the rate of a thermally activated process?

8. Diamond has the highest thermal conductivity of all materials, but it has a very
low electrical conductivity. Please explain this phenomenon.

9. Soft magnetic materials for high frequency applications suffer the problem of
temperature rise in use. What are the causes of such a problem? Describe how you
can minimize such a problem, in terms of material selection and structure design.

10. Grain growth of alumina (Al,0;) at high temperatures becomes very fast if a thin
(a few nm) layer of SiO,-based liquid phase presents between grains. Explain the

cause of such an observation.




