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Fig. 1 Conventional glass wafer & DAM
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Fig. 2 Design of wafer/dam modeling
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Fig. 3 Finite element model of wafer chip

Table 1 Model size

1x 1 Chip 2 x2 Chip

Model (fm) Model (fm)
Chip Width 4,590 9,180
Chip Length 4,450 8,900
Chip Height 400 400
Dam Width 385 385
Dam Height 40 40
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Fig. 4 CAE constraints for wafer/dam modeling

Table 2 Material properties

CTE 1233%1;: Poisson’s
(ppn/C) (GPa) Ratio
Glass 3.18 70.9 0.229
Dam 57 30 0.2
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Fig. 5 Result of thermal analysis (1 X 1 chip)

Table 3 Comparison analysis of transient thermal

Temperature (C)| Min (C) Max (C) |Deviation (C)
80 79.24 79.66 0.42
100 98.98 99.55 0.57
120 118.72 119.44 0.72
150 148.33 149.26 0.93
160 153.9 158 4.1
170 163.4 167.8 44
180 173.0 177.7 4.7
190 182.6 187.5 4.9
200 192.1 197.4 53
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Fig. 6 Result of thermal analysis (2 x 2 chip)

Table 4 Comparison analysis of transient thermal

Temperature (C)| Min (C) Max (C) |Deviation ()
80 79.34 79.72 0.38
100 99.11 99.67 0.56
120 118.91 119.65 0.74
150 148.68 149.55 0.87
160 154.4 158.6 4.2
170 164.0 168.4 4.4
180 173.8 178.8 5.0
190 183.2 188.6 54
200 193.0 199.0 6.0
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Fig. 7 Warpage of 150°C 1 x 1 chip model

Table 5 Deformation analysis of the dam height for 1 x 1 chip
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Fig. 8 Warpage of 150°C 2 x 2 chip model

Table 6 Deformation analysis of the dam height for 2 x 2 chip

model model
Temperature (C) Min (zm) Max (fam) Temperature (C) Min (zm) Max (¢m)

80 0.0317 1.3763 80 0.1161 2.7316
100 0.0437 1.8644 100 0.1561 3.6735
120 0.0612 2.3050 120 0.1961 4.6155
150 0.0764 3.0101 150 0.2562 6.0284
160 0.0823 3.2452 160 0.2762 6.4993
170 0.0883 3.4804 170 0.2962 6.9703
180 0.0943 3.7156 180 0.3162 7.4412
190 0.1003 3.9507 190 0.3363 7.9122
200 0.1062 4.1859 200 0.3563 8.3832
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