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The Measurement of Thermal Stress in Plastic Molded IC

by Image Processing
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The integrated circuit (IC) industries have been developed toward smaller and thinner package
and larger memory capacity. With a rapid technical development, the ICs have been integrated
at higher density such as 1M and 4M bits. In general, the IC is molded by epoxy resin. The
molding process of the IC package includes both heating and cooling processes. Thermal
stresses are induced during the cooling process. It has been reported that the thermal stresses
bring harmful effect on the molded IC. Therefore, various techniques are used to reduce the
thermal stresses. Understanding and reducing of the thermal stresses are required for the
design of a high-reliability package. Consequently, in the present study, thermal stress in a
part of the resin was measured experimentally by the photoelastic method, and it was analyzed
using image processing system. As the result, the maximum thermal stresses appear at near
the chip edge and the chip center. From a comparison of the 1Mbit IC with the 4Mbit IC,
thermal stress distributions of the 1Mbit IC was not so difference as those of the 4Mbit IC.
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(a) Gradation image of isoclinics
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(b) Gradation image of isochromatic

Fig. 6 Gradation image.

(a) Binary image of isoclinics
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(b) Binary image of isochromatic

Fig. 7 Binary image of isoclinics and isochromatics.
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Thermal stress oz [f.0./mm]
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379 (51)

Thermal stress oz [f.0./mm]
(b) 4M DRAM
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Fig. 9 Stress contours of thermal stress oz.

Thermal stress oy [f.0./mm]
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Fig. 10 Stress contours of thermal stress ogy.
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Shearing stress rzy [f.0./mm] Shearing stress ray [f.0./mm]
(a) 1M DRAM (b) 4M DRAM
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Fig. 12 Influence of thermal stress oa.
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