920

dF=E

=9 A BGAdA 23 9 U9 A F3

* kk
Ao A

CEE LR
“gotha 7| A
"FgUgm AR 3o

The Improvement of 2nd Level Solder Joint Reliability for Flip Chip Ball Grid Array
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Abstract

FC-BGA has advantages over other interconnection methods including high I/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 increase 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.

(Received January 3, 2002)

Key Words : Flip chip, Solder joint, Underfill, Warpage, Finite element analysis

s ¥=g o83 24 A(flp chio, FO) A%

L Agksl m&3 g 9 orlo]

az dHe2Y A9 ASE RAANT|7] 8] F83F

~2d Fole 10x10mm” A 7
A

I/O =71 200070 o] 8 Aoz ofiEo] 24
. =g oA 9

A A% 71ed F8A40 Az
A A Aolet "Hell Y £ e 7§
ZE olgsta] AR 79 39 d=of AFs] dEd
stojo] Bd wbAHTE H& Zo)E F st 1A
A9 e ERE F Utk ol 7l IBMO]
19609 iell A3 20 C4(Controlled Collapse
Chip Connection) 7|€% 7122 3ta ot a3yt

—

208

olg1gt AAEo| Hlal FC-BGAAME ¥ HA7A&
BT(Bismaleimide Triazine) 7] % ¢ H
(underfill)Zte] AT Apol2 A3 Al B
e BAZ /AT Y. 53] gEZ2gAld I
& atold] o3 &Y 2ol JHEiAE $EH WAz
Al ¥(warpage) Lol £UAFF £ FH &
oz #Agdtm YUtk 1 FoME HTIAIF AlxH]
PCB(Printed Circuit Board)e] #& =& 23} @
EUHTHANAY G FAVE 8 FAZ dFHR
¥ A weA 714 AN FC-BGAL A
e Agsta oy, olF HIIRAE Alx"d A%
g & A7) AFA gt d7e -5 ARt
24 FC-BGAd Slold &uddye] Al Alslde
g AF7F e dFHz ok

B =RdMe FC-BGAdAM TAE:= 23 #d &

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



Z% 3 BGAYA 24 48 U] =1 8

91

TSR] AHY 2AIE 28] A8 & AtelE =
A, 49 2 A5, H7)AE BT 7189 £/ % A4
ot 22 48 7H] 21& HFLE o A4S Hot
stk

= |

2. A =

g
0%

Ao AME 7R 153 FC-BGA(9X17) °]
Fig. 19 72& Jehidt}. 7|12 & =27]
14x22mm?0|3, 3 FAE 500melth. =3 21
EMS 1%0] 0.76mm°, & 1.27mme]
H7)1x]4 BT 71#& 0.95mm, 1.20mm 2%F2
W JHC 2o Cuglol Sn- 37Twt%Pb
<0 (pre-deposited solder) WHEoE 3
g RAe Fg—é}aiu‘r FC-BGA Nﬂoﬂ A48 PCB
1.2

% o f &

ox oo
0% s
?:R
éiﬂ

morfr o W o4

e 600um§ vgtﬂ Eﬂxl_J} 7H‘%}%
SMD(Solder Mask Defined) %% AAstad. &
& du 4 Asw FE5TE(fast-flow) EIQJoZ 73}
Z71& 165TolA 3087 At
24 A& ANSYS 5.6% AlEsigley, 14
28 zesle Hiddel 1/2 REE 2dy
Hojx mde g€z 2 i vAE
tel #H, BT 7%, d9 ¥, &9 E,
PCBZ & dsleidnh. Eg &0 A9 =8
18 SAARZ 7Pgsisct. i d8d &
< -25C~125Cs 0C~100C &2=zA
3| A 5leq

of ot 1o
2o P
Rl
ox

ool
o
Ll
> 55
op

A BT A|ZE 18, 3E, 10f A2

A

[o]
b 14%, ‘3}70‘-7‘2} 1, # S
g3ttt Jﬂﬂ Ag T8t e ARe BHXE

Table 1] JelAt.

Solder bump Underfil e

@ts«a‘s

Solder ball

Fig. 1 A cross-sectional view of the FC-BGA
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Table 1 Material properties of components in a

FC-BGA
Young's ,
TE |Possi
Component | Material |[Modulus ¢ . OSSI?H s
(ppm/C)| ratio
(GPa)

Chip Silicon 165 2.4 0.28
Substrate BT 20 15.0 0.39
Solder ball | 63Sn-37Pb | 43.25 254 0.36

al: 34
Underfill(A)] 7.20 22110 0.30
Encapsulant
Underil®)| 015 | V80| 035
nderfl . 22 180 .
FR-5 31 7.0 0.45
PCB
FR-4 22 18.0 0.28
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Fig. 2 Schematic warpage behaviors of PCB mounting
(a) before underfill curing (b) after underfill
curing (c) 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- l%?rlnnep Creep Plastic Total
tions (minutes) strain strain strain
1 0.0220 | 0.0287 0.0507
~25C~
. 3 0.0331 0.0186 | 0.0517
125T
10 0.0368 | 0.0113 0.0481
1 0.01010 { 0.00136 | 0.01146
0T~
. 3 0.01110 | 0.00044 | 0.01154
1007
10 0.01140 | 0.00000 | 0.01140
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Fig. 5 Cross sectional view of solder joint after
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