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Analysis of warpage characteristics of subminiature package for mobile devices
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Table 1 Schematic diagram & Material Dimension

Die Film or sub | EMC | B
Package Underfill v vnp
Top |Bottom| Top |Bottom| BT | Mold | Solder
* Schematic drawing of MICP Model Diameter
Size (nm) | 8x8 [10x 10| 8x8 |10x 1015x15(15x 15
:0.1 mm
Thickness| 0.05 o1 0.02 0.07 02 0. Pitch
am) |50 am)| T |20 pm)|(70 gm)| i 10.5 mm
Size (mm) 51x46 51x4.6 15x15|15x 15
Thickness 0.0254
0.178 0.4 0.7
(um) (25.4 pm)
* Schematic drawing of fcCSP Model . Diameter
Size (mm) 8.6x8.6 8.6 x 8.6 15x15|15x 15
Mold  Solder Die  Underfil  Substeate :0.1 mm
Thickness Pitch
0.178 0.65 0.3 0.65
(um) 1 0.5 mm
Size (nm) | 7x8 7.6x 10 7x8 |7.6xX 10/15 X 15/15x 15
Thickness 0.0254
0.07 0.13 0.33
(um) (25.4 pm)
Table 2 Material properties data
Parts Material E (GPa) v (Poison ratio) [ CTE (ppm/°C)
Die Silicon 130 028 18
Adhesive 29 034 52
Filling Material
Underfill 3 033 30
Substrate BT 26 039 15
EMC Mold 22 03 12
Solder Ball |Solder (635n-37Pb) 32 038 247
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Fig. 1 Warpage according to the different package types
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Fig. 2 Warpage plot of SCSP and MCP 3.
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Fig. 3 Warpage according to the different SCSP die size
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* 3D ¥4 MCP Model

Solder Die Underfill Sub

(@) (b)
Fig. 4 (a) 3D Quarter model of MCP type
(b) Geometry details in 3D model
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Fig. 5 von_Mises stress according to the different package types
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Fig. 6 Maximum von_Mises stress of MCP type
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