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—. Explain following term (give examples): | [12%, 4386 ] J

1. Heterogeneous nucleation
2. Brittle fracture

= [[14%, #4187 5]
A boron-doped silicon wafer has an electrical resistivity of 5.00 X 1040 cm at 27°C. Assume

intrinsic carrier

mobilities and complete ionization.

(a) What is the majority-cartier concentration (carriers per cubic centimeter)?

(b) What is the ratio of boron to silicon atoms in this material?

[Assume g, = 0.1350 m 2V -s), Uy =10.048 m*(V - s). Density of Siis 2.33 g/cm Atomic weight

of Si is 28.09 g/mol]

. [(14%, #1874
(a) Determine the Miller indices of the cubic crystal plane that intersects the following posmon
coordinates: (1, 0, 0); (0, 0, 1/2); (1/2, 1/4, 0).
(b) What is the interplanar spacing between parallel closest planes for the above cubic crystal

‘plane with lattice constant of a?

[11%]
For metal with cubic crystal structure, how to use x-ray diffraction data to distinguish between

BCC and FCC crystal structure? Derive the equations and explain them.




. [[91]

There are two main mechanisms of diffusion of atoms in a crystalline Jattice. Describe (give an

example) and explain these two mechanism, respectively.

7. | [10%]
If it takes 115 h to 50 percent recrystallize an 1100-H18 alaminum alloy sheet at 250°C and 10 h

at 285°C, calculate the activation energy in kilojoules per mole for this process. Assume an

Arrhenius-type rate behavior.

+. [[16%, #1871 |
A stress of 75 MPa is applied in the [0 01] direction on an FCC single erystal. Calculate (a) the

resolved shear stress acting on the (111) [-f 01] slip system and, (b) the resolved shear stress

acting on the (111) [-1-10] slip system.

Phosphorus is diffused into a thick slice of silicon with no previous phosphorus in it at a
temperature of 1100°C. If the surface concentration of the phosphorus is 1 x 10" atoms/cm’ and
its concentration at 1 mis 1 x 10" atoms/em®, how long must the diffusion time be?

D=3.0 x 10" cm¥s for P diffusing in Si at 1100°C.

z erfz
2.2 0.9981
2.4 0.9993




