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Study on the Reliability of COB Flip Chip Package using NCP
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Abstract: High temperature high humidity and thermal shock reliability tests were performed for the board level

COB(chip-on-board) flip chip packages using self-formulated and commercial NCPs(non-conductive pastes) to ensure the
performance of NCP flip chip packages. It was considered that the more smaller fused silica filler in prototype NCPs is
more favorable for high temperature high humidity reliability. The failure of NCP interconnection was affected by the
expansion of epoxy due to moisture absorption rather than the fatigue due to thermal stress. It was considered that the

NCP having more higher adhesive strength seems to be more favorable to increase the thermal shock reliability.
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Table 1. Uncred and cured properties of non-conductive pastes

& - %)

Fused silica Fumed silica Viscosity (Pas) Thixotropic ratio CTE
Sample 0
Dia.(um) Content (wt.%) Dia.(nm) Content (wt.%) at 0.5rpm  at 5 rpm (0.5 rpm/5 rpm) (ppm/°C)
A 2 51 7 0.25 11.28 9.68 0.85 37.32
B 2 51 15 0.25 18.56 12.71 0.68 30.02
C 2 51 20 0.25 12.81 10.03 0.78 36.62
D 3 51 15 0.25 9.50 7.40 0.77 37.54
E 4 51 15 0.25 11.14 7.98 0.71 39.55
F Commercial_1 (Inorganic filler content 66.47wt.%) 76.69 88.59 1.15 37.58
G Commercial_2 (Inorganic filler content 67.25wt.%) 191.51 150.18 0.78 27.31
A TEH oM NCP 55 48 NCP 2% s iy
100 um 3 X 9] COB =Y W7 NS A&7 17 Table 2. The condition of plasma treatment
s d zz};\]@% =3 ﬁHﬂ =) ¢ /l‘_]ﬂ e 7]—8]-33\1:]—, Parameter Value
0O, gas 400ml/min
2. AlE dbH N, gas 1500ml/min
MW Power 700W
B2 AFo s A ZEY o)A T A FAA Fxl F Time 4min
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Fig. 1. Kelvin structure of board level flip chip package.
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Fig. 2. Flip-chip bonding profile for NCPs.
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Table 3. The condition of die shear test

Parameter Value
Test load 100kg
Max test load 100kg
Land speed 167.0/s
Shear height 75
Overtravel 100
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Fig. 3. Die shear strength as a function of bonding time.
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Fig. 4. C-scan images of NCP flip chip packages by scanning
acoustic microscopy.
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Fig. 5. Cumulative fraction of failure with high temperature high
humidity test time for the various NCPs.
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Fig. 6. Variations of average joint resistance with high temperature
high humidity test time for the various NCPs.
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Fig. 7. Cumulative fraction of failure with thermal shock test cycle
for the various NCPs.
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Fig. 8. Variations of average joint resistance with thermal shock
test cycle for the various NCPs.
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Fig. 9. Die shear strength of the various NCP flip chip packages.
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