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1. If boron is diffused into a thrck slice of sﬂlcon wrth no prev1ous boron in it at a

: temperature of 1100 C for 5h, whet‘rsjthe“dé th below the surface at Wh_lch the

conceniration is 1017 atoms/cm 1171 r%:e concentration is 10" atoms/cm 2D

- = 4><10 % m?/s for boron dlffusmg in silicon at 1100 C. (15%)

Table of the error funetron

z, etz | oz .oetz | ¢ ledg  |ox etz .
0 0 040 04284 0.7707 - 1.6 09763
0.025 - 0.0282 045 04755 .. . (0.7970 " 17 09838
0.05 0.0564 0.50 05209 - DH5 0 08209 | 18 09891
0.10 0.1125 055 05634 J - L 0.8427 ‘1.9 09928
0.13 0.1680 060  0.6039, ! 08802 | 20 09953
0.20 02227 | . 065 06420 ro B 0.9103 22 09981
0,25 0.2763 070 06778 T L. J1B 0 0:9340 24 0.9993
030. 03286 L0750 07112 09523 . 26. 09998
0.35 03794 " 080 07421 15 - 09661 .28 09999

2. Mixed dlslocatlons are in one materral as 'shown in the followmg ﬁgure

Please i'ndicate what kind of disloiegons ot; A1 and B. (1 0%)

3. Atoms may assemble .-in_fo crystalline or amorphous structures. What is the

difference between two structures? (10%) -~
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4 The figure shows the alummum—mckel (AL-Ni) phase chagram Make phase

* analyses of 59 wi%h Ni-41 wid% IliiI_’c'JthETe perature of 1133°C-AT. In the

phase analyses, 'melude:
" (a) The phases present
(b) The chemlcal composmons (weight percent of Al of the phases

(c) The amounts (welght percent) of each phase

(d) Name the type of mvarlant ,reacﬁcTn af"t kes place at 1133 C
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5. Slii:: is favored on close~paciced plaheé.._. Why?  (10%)

,.,._,._.1 1‘“’“‘"“}

6. What condmons for a ductile n7 ]'q'ljgh ves in a brittle manner‘? (15%) -

7. A sample eXhlbltS the plane shown in the followmg unit cell (a) What 1 is the
_ .MIHGI' index for the plane shown in the following umt cell? (b) The mterplanar ._ |

spacing in this sample is 0. 1204 nnh. 1 vi]d’"l'a the Tattice co_nstant for t_hlS' sample.

((a) 6%, (b) 6%) | = [.
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8. Please explain elastic and plastic deformation. - (8%)
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