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Abstract

The purpose of this paper is to evaluate the delamination and fracture integrity of the IC plastic

package under hygrothermal loading by stress analysis and fracture mechanics approaches. The

plastic SOJ package with a dimpled diepad under the reflow soldering process of IR heating type

is considered. On the package without a crack, the stress variation according to the change of the

design variables such as the material and shape of the package is calculated and the possibility

of delamination is considered. For the model fully delaminated between the chip and diepad,

J-integrals are calculated for the various design variables and the fracture integrity is discussed.

From the results, optimal design values of variables to prevent the delamination and fracture of

IC package are obtained. In this study, FDM program to obtain the vapor pressure from the

content of moisture absorbed into the package is developed.
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Table 1 Material properties
Lead-frame Ch?p EMC 'Adhesive
(alloy 42) (Si) (Ag-epoxy)
Specific heat
ot 502.4 699 1050 0.234
J/kg C)
Densit ;
o 8.1%10° 233 % 10° 1.9%10° 1.05 % 10*
(kg/m?)
Conductivity
coefficient 14.65 148 0.735 374
(W/mC)
Thermal expansion 0,45 10-° 0.26% 105 a1 1.0x107° @ 4.9%x107°
coefficient (/C) o ' @ 4.5x107° @ 2.4x107
2.45%10"(25 C)
Young’s modulus 2.0x10™(70 °C)
1.45x10" 1.88x10" 1.2X10%(23 C
(N/m?) 1.0%10"(150 C) ( )
1.0Xx10°(215C)
Poisson’s ratio 0.3 0.28 0.23 0.3
lass t iti
Glass transi ’I(:n 133~ 145 %6
temperature { C)
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Fig. 4 FE crack model for J-integral calculation
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