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Abstract: In this study, the time-dependent warpage behavior caused by the viscoelastic properties of prepreg in a
printed circuit board (PCB) was analyzed by finite element method (FEM). The accurate viscoelastic properties of the
prepreg were measured by stress relaxation test, which were then incorporated into constructed warpage analysis model.
When the PCB was subjected to repeated thermal cycles, the warpage of the PCB was restored to its initial state when
only the elastic properties of the prepreg were considered, but when the viscoelastic properties were also considered, the
warpage was not restored and permanent warpage change occurred. The warpage analysis for three different types of
prepreg was conducted to compare their mechanical reliability, and the results showed that materials with elastic properties
dominating over viscoelastic properties experienced less warpage, resulting in better mechanical reliability.
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Fig. 2. Fitted modulus master curve for 3 different types of prepreg.
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Table 1. WLF model coefficients for 3 different types of prepreg.

Prepreg A Prepreg B Prepreg C
T 30 30 30
C, 31.7 20.2 394
C, 774.2 501.4 414.9
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Fig. 4. Warpage change of PCB during 100 thermal cycles con-
40 0 sidering viscoelastic property of prepreg.
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