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Abstract
The solder reflow cracking is one of well known causes of the failure of plastic packages. A
crack can be initiated from a v-notch corner in molding resin by vapor pressure during solder
reflow process. The protection of a package against the reflow crack is severer under the
increased reflow temperature for lead free solder. An effective design scheme is desired. The
stress intensity factors of the asymptotic solution of a corner of jointed dissimilar materials

are utilized for the evaluation of a solder reflow crack. We estimate the vapor pressure and

the stress intensity factor during solder reflow process. The stress intensity factors are com-

pared with the critical stress intensity factors measured by material tests to evaluate the

reflow cracking. Furthermore, a design procedure of plastic packages against the reflow crack-

ing is shown.

Key Words: Structual Analysis, Finite Element Method, Fracture Mechanics, Electronic
Equipment, Plastic Package, Solder Reflow Process
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Table 1. Material properties and measured critical stress
intensity factor of a v-notch for the molding resin
at each temperature

T(C) 20 100 240
E (GPa) 186 158 1.07
v 04 04 04
CTE (x10-¢/K) 13 13 49
Ki; 1c (MPa - m04%) 445 391 0.54

T: Temperature, E: Young's modulus, v : Poisson's ratio.
CTE : Coefficient of thermal expansion,
Ki ;1¢ - Critical stress intensity factor of a v-notch
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Fig.4 Weight of absorbed moisture vs. time curves
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Table 2. Material properties at 240C

Si Chip 42-Alloy Molding Resin
E (GPa) 188 147 1.07
v 0.3 0.25 04

E : Young's modulus, v : Poisson's ratio
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Fig.8 Stress intensity factor of v-notch corner per unit vapor
pressure along the short and long corner fronts

Fig.9 Short and long corner fronts in a lower portion of the
molding resin
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Table 3. Sizes of various packages
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