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Development of Thermal Fatigue Life Simulation for CSP Solder Joints
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Tomoyuki HIRAMATSU Yasushi MATSUMURA  Toshio SONOBE

3D model simulation of thermal fatigue life for CSP solder joints was needed much labor and much

calculation time. This report describes the development of easy thermal fatigue strength estimation

for CSP solder joints.

In this study, the first, thermal fatigue test and observation of fatigue mode were carried out for
0.5mm pitch CSP under condition of —30~80C. Secondary, the results of 2D FEM model simulation

were compared actual fatigue mode. Finally the thermal fatigue life evaluation method was deter-

mined.
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Fig. 1 Over view of 0.5mm pitch CSP
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Fig. 2 Cross section of CSP mounted on PCB
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Fig. 4 Crack position of solder bump
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Fig. 5 2D FEM model of 0,5mm pitch CSP
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Fig. 7 Idea of equivalent area
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Fig. 8 Depth of each component at 2D model

Table 1 Depth of each component at 2D model

Depth size (mm)

Component De/1 | De/2 | De/4| De/8 | De/16
3.53 | 1.77 | 0.885| 0.442 ) 0.221
3.18 | 1.59 [0.795{ 0.398 | 0.199
3.18 | 1.59 | 0.795]0.398 p.199
3.53 | 1.77 | 0.885| 0.442| 0.221

Molding resin: Lm
Chip: Lc
Die attach adhesive : Ld

Interposer : Li

Cu land (CSP side) : Lcl
Solder bump : Lsb

Cu land (PCB side) : Lcl
Solder mask : Lsm
PCB: Lp

0.125{ «~ - — -

0.125 | « - - —

0.125] « - — -
353 | 1.77 | 0.885) 0.442 0.221
353 | 1.77 | 0.885| 0.442| 0.221
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Fig. 9 Comparison of 2D and 3D at peripheral bump
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Fig. 11 Relationship of restrict condition and strain
distribution
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Fig. 13 Partial strain to contact angle of PCB side
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Table 2 Structure of BGA/CSP used in FEM analysis

CSP configuration

CSP1 CSP2 CSP3 CSP4
Pitch of solder ball (mm) | 0.5 0.8 0.8 1.0
Number of solder ball row | 3 rows 4 rows 3 rows 3 rows
Distance from package 6.36 735 6.25 3.91
center to corner solder
bump (mm}
Package size (mm) 10X 10 12x12 12x12 8x8
Material of interposer Polyimide | < BTresin | Polyimide
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Fig. 14 Relationship between cycle to failure and strain
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