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Reliability Study of 3D TSV Package Using Solder Interconnect

Haeng-Soo Lee, Kyoung-Ho Kim and Sung-Hoon Choa
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Fig. 1 (a) Schematic drawing of TSV packaging
(b) Detailed drawing of TSV interconnection
area (Section A in Fig. 1(a))
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Table 1 Material properties of TSV structure
materials used in FEM simulation

v
. E . , CTE
Parts Material (GPa) (Pols§on S (ppm/C)
ratio)
Via Cu 120 0.34 17
Chip Si 130 0.28 2.8
Dielectric Sio2 70 0.16 0.6
substrate Si 130 0.28 2.8
Underfill BCB 2.9 0.34 52
Solder |Sn96.5-Ag3.5| 52.7 0.4 21.85
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Fig. 3 Computed von Mises stress in Cu via with
different via sizes and pitch sizes
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Fig. 4 Computed von Mises stress distribution (a)
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Table 3 Warpage and xy displacement for each
stacking process

Displacement (um)
Step
In-plane(xy) Out of plane(z)
1% chip 3.6 -0.5
2" chip 4.3 -0.9
3 chip 5.0 -1.2
4™ chip 5.9 -1.6
5% chip 6.8 -1.9
6™ chip 7.8 -2.3
7 chip 8.7 -2.7
8" chip 9.6 -3.0
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