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Diffusion
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Example: At 300°C the diffusion coefficient and activation
energy for Cu in Si are

D(300°C) = 7.8 x 10" m?/s
Q,=41.5 kd/mol

What is the diffusion coefficient at 350°C?

D transform  In D
data

Temp=7 1/T7

InD, =InD, — %’ (; j and InD, =InD, —%(ij

2 1

Dy Dy imBe - a1
D, R\T, T,
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D2=D1exp—Qd L
R\T, T,

T, =273 + 300 = 573K
T, =273 + 350 = 623K

D, =(7.8x10" " m?/s) exp{ — 41,500 Jimol ( 1 1 ﬂ

8.314 J/mol-K\ 623K 573K

D,=15.7 x 10" m?/s
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Table 5.1 Tabulation of Error Function Values

z erf(z2) z erf(z) z erf(z)
0 0 0.55 0.5633 1.3 0.9340
0.025 0.0282 0.60 (0.6039 1.4 0.9523
0.05 0.0564 0.65 0.6420 1.5 0.9661
0.10 0.1125 0.70 0.6778 1.6 0.9763
0.15 0.1680 0.75 (0.7112 1.7 09838
0.20 0.2227 (.80 0.7421 1.8 0.9891
0.25 0.2763 (.85 0.7707 1.9 0.9928
0.30 0.3286 0.90 0.7970 2.0 0.9953
0.35 0.3794 0.95 (L8209 22 0.9981
(.40 0.4284 1.0 0.8427 2.4 0.9993
0.45 0.4755 11 (0.8802 2.6 0.9998
(.50 0.5205 1.2 (L9103 28 0.9999
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C(x,t)-C, :1_erf( X j

C.-C, 2/Dt
—1=495h X =4x103m
— C,=0.35wt% C.= 1.0 wt%

— C,=0.20 wit%

C(x,t)-C, 0.35-0.20 X
= =1—erf =1—erf(z
Cs —-C, 1.0-0.20 [2\/Dtj ()

. erf(2)= 0.8125
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