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Abstract

FC-BGA has advantages over other interconnection methods including high T/O counts, better electrical performance,
high throughput, and low profile. But, FC-BGA has a lot of reliability issues. The 2nd level solder joint reliability of
the FC-BGA with large chip on laminate substrate was studied in this paper. The purpose of this study is to discuss
solder joint failures of 2nd level thermal cycling test. This work has been done to understand the influence of the
structure of package, the properties of underfill, the properties and thickness of bismaleimide tiazine substrate and the
temperature range of thermal cycling on 2nd level solder joint reliability. The incrcase of bismaleimide tiazine substrate
thickness applied to low modulus underfill was improve of solder joint reliability, The resistance of solder ball fatigue
was increased solder ball size in the solder joints of FC-BGA.
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Fig. 1 A cross-scclional view of the FC-BGA
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Fig. 2 Schematic warpage behaviors of PCB mounting
(a) before underfill curing (b) after underfill
curing (¢) single side (d) double side
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Fig. 3 Distributions of equivalent strain depending
on location solder ball

Table 2 Strain results of thermal cycling conditions

Condi- | MAMP | Greep | Plastic | Total
Lions (minutes) strain strain gtrain
1 0.0220 | 0.0287 | 0.0507
o5~ [
] 3 0.0331 | 0.0186 | 0.0517
Lose 2 Yt
10 0.0368 | 0.0113 | 0.0481
1 0.01010 | 0.00136 | 0.01146
0~
00 3 0.01110 | 0.00044 | 0.01154
' 10 | 0.01140 | 0.00000 | 0.01140

et olgk e Aste 25T ~1251T9 2% %
748 0T~100TCe wg) 2y Ao Po] whYsh=
100 ~125C9) 2% 3| SA6kaL, ifides &
% 2l (4T)7t 27) wiftelt},

Fig. 4ol s7)4]-& 7|e] 4ol wet 2= ¥
] atols WERIT Fig. 49 Zdola] Hgiso] ¢
1 A7 9le] 0.95mm 549 BT Ald-e 548 %
A2 FR-59 ¥wlmsled #7)2) & wAo] <k 2v) F7}
ot RE Aol EuEgee) ©Eke 100041
olF7A HAYERA gdrh. e eialge] A9
d71x19] § wAo] ghagtew st BT FR-5
AdellA 10%9] o=t Bl DTt o9k #

fo

H,

Journal of KW, Vol. 20, No. 2, April, 2002



93

#3 A BOAAA 23 e &vhgnel Aag @3
100
90
i ~—— n
80 L " Ly
70
—_ 1] .
g a0 .- --—l—---.—-..__.ﬂ__._-.-____.___.--- | SRS —
@ e .
oy 40 —B— BT (single)
& . —®— FRR—1(singla)
& —¥— BT (double)
= o i FR=-5(doulie)
{0 y——V—Yy
) ,__«v——!-/ W A
0 -— '/ \/ o
-le i )T 1 n ] L 1
0 2 4 6 8 10

Sample size (nn)
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