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Thermal conductivity prediction of underfill and
its affects on the flip chip temperature field

MA Xiao-song' > CHEN Jian-jun'
1. School of Mechano-electronic Engineering Xidian Univ. Xi’an 710071 China
2. Guilin Univ. of Electronic Technology Guilin 541004 China

Abstract  According to the thermal conductivity theory and Haiying Li’s researching data a
prediction formula which can be used to predicate the thermal conductivity of carbon fiber
silica and epoxy mixed packaging composite is obtained. Finite element analysis is used to
compare temperature differences between low and high thermal conductivity of composites. And
research shows that high thermal conductivity composite can decrease the temperature difference
of underfill between chip and substrate so that it can improve the temperature distribution of
the flip chip decrease the thermal stress of underfill and increase packaging reliability.
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2 A
Silica /Silica
/% A A A (Al
A A A
0.0 0.200 0.200 0. 000 0.20 0.200 0. 000 1.00
7.5 0.233 0.235 0.002 0.35 0.235 0.115 1.50
15.0 0.266 0.380 0.114 0.65 0.380 0.654 2.44
22.5 0.299 0.477 0.178 1.25 0.477 0.773 4.18
30.0 0.332 0. 608 0.276 1.65 0.608 1.042 4.96
37.5 0.365 0. 800 0.435 1.85 0. 800 1.050 5.05
45.0 0.400 1.121 0.721 1.90 1.121 0.799 4.75
2 (1) 8
2) 8

30% ~37.5% (3)
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3
13 /C 15 /C 17 /C
2200 94.9 94.9 106.0 106. 3 110.5 110.5
2199 101.2 101.2 112.0 112.2 116.2 116.2
2198 108. 4 108.3 118.3 118.2 121.9 121.9
2197 116.1 115.9 124.5 124.4 127.6 127.5
2196 124.2 124.0 130. 1 130.7 133.3 133.3
2195 132.8 132.5 137.2 137.1 138.9 138.9
2194 55.5 75.9 72.6 93.5 135.9 136.1
2193 31.2 44.7 40.7 61.8 134.2 133.2
2192 26.1 31.6 29.4 42.7 132.5 130.1
2191 25.1 26.9 26.1 32.5 130.5 126.7
2190 25.0 25.3 25.1 27.1 127.4 123.1
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