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its cross-section( b)
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Table 1 Input parameters for predicting

solder joints shape
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Table 2 Viscoplastic material parameters of

SnPb eutectic solder for Anand model
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Table 3 Material properties used in finite element model

Material E/GPa G/MPa CTE/ 10" °K™! Poisson ratio
Sn63Sh37 75.482- 0. 1527 24.5 0. 350
Copper 120. 658 17 0.345
Substrate mask 3.999 35 0. 400
13(X, Y)
Substrate core ( BI') 15. 168 0.195
57( %)
Die attach adhesive 7.377 52 0. 300
Die 130. 311 2.6 0.278
Adhesive 1. 500 52 0. 400
Aluminium 69. 000 24 0. 340
PCB mask 4. 137 30 0. 400
27.9240.037T(X, Y) 12. 600-0. 0167 ( XY) 16(X, Y) 0.39(XZ& YZ)
PCB core FR4
12.2040. 0167 ( Z) 5.500-0. 007 3T ( YZ&XZ) 84( Z) 0. 110( XY)
Encapsulation material 15.513 15.0 0.250
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Shape prediction and reliability analysis
of EBGA solder joint

CHU Werhua, CHEN Xun, TAO Jurryong, WANG Kao
( College of Mechatronic Engineering and Automation,
National University of Defense Technology, Changsha 410073, China)

Abstract: Based on the principle of the minimum energy, the energy control equation for solder joint geometry was presented and three dir

mensional geometry of the solder joint mounted on the PCB was predicted by using Surface Evolver program. The unified viscoplastic Anand

constitutive equation was employed to represent the viscoplastic deformation behavior of Sn63Pbh37 alloy, nonlinear finite element method was

applied to study the accumulation of inelastic strain and the feature of stress —strain distribution in the solder joints under thermal cycling. At

last, the thermal cycle life of EBGA solder was predicted using the energy-based and damage-based Darveaux method.

Key words: reliability; solder joint; thermal fatigue life; nonlinear finite element analysis; viscoplasticity
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