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Abstract

Diffusion of atoms in the materials can cause stress, and the produced and/or intrinsic stress may
influence the diffusion process, which is more pronounced in the thin films. In this paper, some
common diffusion and stress models are summarized and the diffusion equations under stress are
deduced based on the thermodynamics. The diffusion profiles with different stress models are
then simulated by the finite difference method.
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Figure 1. Diffusion of sucrose molecules in water
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Figure 2. Linear (left) and Logarithmic (right) coordinates of impurity (Ge, Cu) diffusion in Al
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Figure 3. Gaussian function solution (left) and Error function solution (right) of the diffusion equation
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Figure 4. Matano plane drifting during diffusion (dash line is the Matano plane)
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B AR IE T 1 A, T ARG RO PERE P 28— . DRIE, AR B AT U I8 AL R 7 M 45
ey rp B IR 7 A BN T B L A
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IR BRI SRS I N S0, #A — AN NAR R 4, RP

e=—[c (3.1)
He, e RNA, pRWKAL, cFRRUHIIRE. FR, il TR 2a MR 4 HEy 4
ESNY
_ _ﬂ_ ﬂY +a _ BﬂYX +a
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i TN 7] BE IR FE AR A
o ow/ o0& Bl B FE U ARk, FECT R IIER A RN Ty, FEH, WEEYEUT RE DS R AR

2003 4E, [MRAAINEE NFE T AR 1 2 A S A 7, HE S T R WA B BUE K i O 2
[59], #H&T M A5 HIA E I R[60], X TR A KA A K61], FHea T A NI E A
FIFI IR [62] [63]. W& T FEA:

P _ —div[J; +up]

* (37)

divu :Zn:[—diinQi/Mi]
i=1
K, py(kg-m™) AT EEE, I, (kg-m? s ) RADCT I BOBE, u(m-sT) RIS TR,
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Figure 10. The evolution of stress at different times (number of time steps: 100, 1000, 5000, 10,000)
(left) and the concentration under stress and stress free (right, number of time steps: 10,000)
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Figure 11. The calculation dependencies of the dimensionless GB concentration (Cg), the
normal GB stress (S), and the width of the wedge (W) on the penetration depth along the Gg
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