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1. Textbook Problem 18.4
2. Textbook Problem 18.11
3. Textbook Problem 18.14
NOTE : Only Hand written reports are accepted. You do not have to repeat the questions in your reports. Due Dec. 7th[image: image1.jpg]SEMICONDUCTORS: A GENERAL INTRODUCTION

) Assuming the crystal structure to be cubic, determine the Miller indices for (i) the plane
and (ii) the vector pictured in Fig. P1.6(b).

Figure P1.6

1.7 Assuming a cubic crystal system, make a sketch of the following planes.
(@) (001), (b) (111), (c) (123), (d) (T]()),
(€) (010). (f) (ITD), (2) (221), (h) (O10).

.8 Assuming a cubic crystal system, use an appropriately directed arrow to identify each
.

f the following directions:

(@ 10101, (b) [101], (c) [001], (d) [111],
() [001], (1) [110, (g) [0T0], (h) [123].

L9 Identify two crystalline directions in a cubic crystal which are perpendicular to
a) the [100] direction,
b) the [111] direction.

(OTE: The cosine of the angle 0 between two arbitrary directions, [k 1y ] and [hyk, 1 ],
0acubic crystal is

hohy + kiky + 11,

c0s(0) =
O = TR BE R B~

onsequently, for two directions to be perpendicular, cos(@) = 0 and one must have
i+ K ky + 1,1, = 0.

10° As pictured in Fig. 1.5, [011] is the direction in the surface plane normal to the major
it when the surface of the Si wafer is a (100) plane. To construct a particular device
fucture, a parallel set of grooves must be etched in the (1 00) surface plane along the [010]

rection. Make a sketch indicating how the grooves are to be oriented on the wafer’s sur-
ce. Explain how you arrived at your sketch.





