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Flow Characteristics and Filling Time Estimation for Underfill Process
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Abstract

The present study is devoted to investigate the transient flow and to estimate the filling time for underfill
process by using the numerical model established on the fluid momentum equation. For optimization of the
design and selection of process parameters, this study extensively presents an estimation of the filling time
in the view points of some important factors related to underfill materials and flip-chip geometry. From
the results, we conclude that the filling time changes with respect to the under fill materials because of
different viscosity, surface tension coefficient and contact angle. It reveals that, as the gap height increases,
the filling time decreases substantially, and goes to the saturated values.
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Fig. 2 Underfill flow between chip and substrate””
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Table 1 Properties of underfills”

Underfill | Density | Viscosity Surffice Contact
material | (kg/m’) (Pa's) tg;j:ﬁ;l ( ;eng?:e)
Type A 1600 0.7 0.027 255
Type B 1600 0.34 0.027 20.4
Type C 1700 0.165 0.031 17.5

Table 2 Geometry sizes of flip chip and material

constants”
L h d w & M
(mm) | (mm) | (mm) | (mm) | (degree)

7.0 0.1 0.16 0.09 84.8 17.1
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Fig. 4 Filling time calculated with Wan's model
by using the iteration method
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Fig. 5 Estimated filling times with respect to the
materials of underfill
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Fig. 6 Effect of the gap height on the filling
times with different underfills

CET H% AZo] 2 & & ot X3 Type A9
73S AT Aol A 100 pymold F3ES & +
Ak, olg &2, Type B} Ce HAFE Akl 50 um
BAEoM AT goZ FEt. HFTHOE Type A
= U 41.1 s 3831, Type B= 19.3 s 27
I Type C& 9.2 s8] 4F3 Fo 2 FH3r}

I 72 dY¥Ee £9 259 YA ol YA
= Foule] digt 9L 714 dsIIEA ey
T A% AREY zol2 IS, Adde] 9] &
Tt #E5E AR Aol 7RI o FY &%
d oA Avide] FUAHT HEZ] W] uE
olty, E3 AT A7t Wsld] W& JA == g
A}, 227t £E€45 159 A3l uel o w24
AT A|zto] gt}

39 8L &xd wE AR A ZUFY A
H3E HoFEr A" AFE Type B 71 2=E

4000 T T T T T ) T T

I T=373 K; Fraction of volume filled=0.957
35001 ~ ~ — —  T=343K: Fraction of volume filled=0.7
H| = T=313 K; Fraction of volume filled=0.5
3000 ~

#2500

4 .
|
1

2000 ‘

Filling time

1500 |
1000 f~i

500

Gap height,
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Fig. 8 Influence of temperature on filling time
and surface tension coefficient
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