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Chapter 7: Diffusion

ISSUES TO ADDRESS
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7.1 Introduction to Diffusion

Diffusion: Material transport by
atomic motion

Mechanisms

Self diffusion: In an elemental solid,
atoms also migrate.

Interdiffusion: In an alloy, atoms
tend to migrate from regions of
high concentration to regions of low
concentration.
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7.2 Diffusion Mechanisms

Diffusion: Stepwise migration of atoms from lattice site to lattice site. For this,

Vacancy Diffusion:

Interstitial diffusion: smaller atoms can diffuse between atoms.
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Processing Using Diffusion

Doping silicon with phosphorus for n type semiconductors:
Process:
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7.3 Steady State Diffusion

How do we quantify the amount or rate of diffusion?

Measured empirically
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7.3 Steady State Diffusion

Rate of diffusion is independent of time
Flux is proportional to concentration gradient =

Concentration gradient is the driving force of diffusion
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7.4 Nonsteady State Diffusion

The concentration of diffusing species is a function of both time and position,
that is, C = C(x,t).

Fick s Second Law:

Example: Copper diffuses into a bar of aluminum.
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7.4 Nonsteady State Diffusion

Sample Problem
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7.5 Factors That Influence Diffusion

Temperature has a profound influence on the
coefficients and diffusion rates.

D has exponential dependence on T.
Dinterstitial >> Dsubstitutional

RT
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Diffusion FASTER for... Diffusion SLOWER for...

Summary of Diffusion

Solid state diffusion is a means of mass transport within solid materials by
stepwise atomic motion.
Two diffusion mechanisms:

Fick’s second law (diffusion equation):

Temperature has a profound influence on the coefficients and diffusion rates.
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