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DIFFUSION BARRIERS

Objective: “Prevent” or at least minimize
diffusional intermixing between layers

Properties / Requirements
-Transport rate of A and B across X must be small
-The loss rate of A and B across X must be small
-X must be thermodynamically stable with A and B
-X must have strong adhesion to A and B
-X must be laterally uniform (thickness & structure)
-X must resist thermal/mechanical stress
-X must be thermally conducting (insulating)
-X must be electrically conducting (insulating)
-X must be compatible with materials processing

Conclusion: A “perfect” diffusion barrier does not exist.
It is often easier to specify what should not be done rather
than what should be done.

M.a. Nicolet, Thin Solid Films, 52,415 (1978)



DIFFUSION BARRIERS

TYPES:
-Immiscible layers
-Single crystal layer
-Amorphous layers
-Compound layers
-Reacted layers
-Multilayers
-Sacrificial layers
-Stuffed barriers
Some Applications:
Thin film metallizations
Coatings
Permeation barriers
Food packaging
Gas lines
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L. Tian, et al, Jnl. Appl. Phys., 90, 3799(2001)
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Interface Resistance
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H-J. Lee, et al, Jnl. Appl. Phys.,86, 3097(1999)
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AlO, Effective Diffusivity (cm’/s)
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Yeh & Huntington
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