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Measurement of Displacement Fields by Moiré Interferometry
(Application to Thermal Deformation Analysis of IC Packages)

Kazuo ARAKAWA (Kyushu Univ.), Mitsugu TODO (Kyushu Univ.),
Yashuyuki MORITA (Kyushu Univ.), Shinji YAMADA (Kyushu Univ.)

Moiré interferometry was utilized to experimentally determine the displacement fields in electronic
packages. The displacement fields due to thermal loading. i.e. thermal deformations, were measured
in the two kinds of electronic packages, QFP (Quad Flat Package) and MCM (Multi Chip Module) .
The displacement fields in these packages were also simulated by finite element analysis (FEA) to
compare with the experimental results.
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M: Mirror; BS: Beam Splitter; SF: Spatial Filter;

O A, BUOUOOOOUOOODOODOO oD OOO PM: Parabolic Mirror; L: Lens; S: Screen.
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Fig. 2. Steps in producing phase-type specimen Fig. 3. Schematic diagrams of an interferometer
gratings and replication process of moiré interferometry
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Fig. 4. Moiré fringe patterns for QFP (one silicon tip)
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Fig. 5. Moiré fringe patterns for MCM (three silicon tips)
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Table 1. Mechanical Properties for Silicon and Epoxy

Poisson Ratio v 0.28 0.3
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Fig. 6. EEM analysis for QFP (one silicon tip)
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Fig. 7. EEM analysis for MCM (three silicon tips)
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