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Mechanisms and questions of tin whisker growth

ZHAO Zi-shou, XIAN Ai-ping
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Shenyang 110016, China)

Abstract: The discovery processes of tin whiskers as well as the mechanism research and the prevention strategies were
introduced. Meanwhile, some certain characteristics during the tin whisker growth, such as the polymorphism of
morphology, the uncertainty in growth position, and so on, which had already been observed by some researchers were
summarized. The tin whisker growth mechanisms proposed from the initial discovery stage to the present were reviewed,
they are mainly the dislocation mechanism, the compressive stress mechanism, the recrystallization mechanism, the
cracked oxide theory and the fresh tin atom mechanism. After making some comments on the problems of the theoretical
models, some further suggestion for the whisker growth mechanism were put forward.
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Fig. 1 Morphologies of tin whiskers with different characteristics: (a) Columnar shape; (b) Lath-like shape; (c) Bend shape;

(d) Branch-like shape; (e) Spiral shape; (f) Petal-like shape
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Fig. 2 Schematic of ESHELBY™” (a), FRANK"™Y (b) and
AMELINCKYX™ (c) whisker dislocation mechanism
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Diffusion of Oxide film

fresh Sn atoms
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Fig. 5 Schematic diagram of fresh tin atoms theory
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