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{20) 1. Suppose a Si wafer 0.1 cm thick, which originélly contains one
phosphorous atom for every 10,000,000 Si atoms, is treated so that
there are 400 phosphorous atoms for every 10,000,000 Si atoms at
surface. Calculate the concentration gradient of phosphoraus in
atoms/omem.  The lattice parameter of Si is 5.4307 A, and the unit

cell of 8i contains 8 atoms.

(20) 2. Draw the stress-strain curves to compare the properties between

brittle and highly ductile materials.

{20} 3. Consider the phase diagram as betow, please identify the five most

important thres-phase reactions that

QCCur,

2400
2200 - L
“Np+i 2000
2000 |
n—"f~10
1800
1600 - - Lol
) 1400° o
S 1400 50 L Ly
£ 1200 .
- - p | 86
E 1000 atp 1100°
. 800
” . 600* B+i,
. 600 : '
. . ) . 400° Ly
400 : 95 :
TN _
" 200 ' fty
' o ] R 1 A L 2 ) . -
OA 20 40 60 80 8

Weight percent 2

(20) 4. Explain the effect of température on the conductivity of extrinsic

semiconductor with a plot,

(20) 5. Explain the piezoelectric effect and give one example of application.




