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Reliability Tests of Solder Joints
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o7 WHE™ Table 12 2003d% 3=re] A4
FACE AR “THLuiEe] A4 FA(RS D0015)™
d dFe 71AA 5497/ AHAY FeE A Al
2o} B39 Y 2 VeERA
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Table 29 Sn-3.0Ag~0.5CuA ¥ Z$ FZ2¢ X
20 (reflow profile)& dE+7H] A9 150-180°C
A 110%, £EYAETIe 217°ColN 40%, 92
SEE 245°ColA 422 AP
7t

ZEA
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oot

3.1. MEkA|El(shear test)

AT e Fig. 13 Zo] JdgE of% 4% &=
Table 1 Standard sample for BGA solder joint
TE A%
package =93 FyaAl o
A& PCB(Print, Circuit Board) FR-4
AlE71H 5 0.8mm
#H4-A7) 20X20mm
HHA AN/ AuEF
= Ni @ 2.54-7um
T Au : 0.7ume|d}
A7) EX) &9 85%
e
g
(5X5“ﬂ§;ﬂ.f:ﬁﬂ§, —"45‘]'3'1.5“mm)
zHx RMA(Rosin Mildly Activated) 3

Journal of KWS, Vol. 21, No. 3, June, 2003



ST AT A4 BAAD - 7IAS 54 2 A= Bt -

23

5:131-1_9, 1:1101 71—5
JEDEC 374 gleH, o %74011 946}“3_
ol B0y 1/4¢] 0}7} HA ¥=F sta ofw
A% 50 pmeldtze Uel7A] 2R & At

ri’L‘iQ rlo Hﬂ

Tasle 2 Chemical compositions and melting points
of lead free solders

S’
w3 ety el
1 Sn-5.0Sb 240 | 243
I Sn-0.7Cu-0.35b 227 | 229
3 Sn-0.75Cu 227
E Sn-3.5Ag 221
£ Sn-3.5Ag-0.75Cu | 217 | 219
IE Sn-1.0Ag-0.5Cu 217 | 227
7] sn07cu03as | 217 | 227
& | Sn-2.5A¢-1.0Bi-0.5Cu | 214 | 221
¢ | Sn-2.0A¢-0.5Cu-2.0Bi | 211 | 221
10| Sn-2.0Ag-0.5Cu-3.0Bi | 207 | 218
1| Sn-3.0Ag-0.7Cu-1.0In | 214 | 217
122 [ Sn-3.0A2-0.7Cu-1.0B-2.5In| 204 | 215
13 Sn-3.0Ag-0.7Cu 217 | 219
11| Sn-3.35Ag-0.7Cu-0.3Sb | 218 | 220
15 Sn-3.0Ag-0.5Cu 217 | 220
15 Sn-2.0Ag-0.5Cu 217 | 223
17 Sn-1.0Ag-4.0Cu 217 | 353
13 Sn-2.0Ag-6.0Cu 217 | 380
1 Sn-8.0Zn-3.0Bi 190 | 197
) Sn-58Bi 139
21| Sn-2.0Ag-0.5Cu-7.5Bi | 189 | 213
2 Sn-57Bi-1.0Ag 138 | 204
—2.3 Sn-9Zn 199
24 Sn-37b 183 | ¢4
f\‘f‘ear tip
| —_—
Solder ball
; substrate A“

Fig. 1 Example of Shear test on the Solder Ball
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Fig. 2 Appearance of bonding tester
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Table 3 Thermal expension Coefficients of typical
materials in a flip chip package

Materials | Si | GaAs| Solder Enca.psula AlO3 [ FR4
~tion
CTE
. 2.8 |6~7123~29| 18~60 | 6~7 [15~22
(pmm/C)

Silicon chip i©
AT
4P

Solder Contact pad

—

Fig. 5 Shear straining due to thermal mismatch

Fig. 6 Appearance of thermal cycle tester
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Table 4 Failure Sites, Operational Stresses and Failure Mechanisms

Fig. 7 Thermal cycling failure mode of IBM's
CBGA™
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Die J M, G J 0] A M, G
Die attach F. G, H,‘ M M, G, C
Interconnects
Flip chip J J M. G g | BCINT ya N
Tape of TAB C. E A B JK E
Bond of TAB | J, K J M, G J, K ’ N T M, G N, K
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Leads J, K J M J. K J M M, K
Lead seal F F, A F, M G F, A
Board J A B G M (6] G M
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Fig. 9 Thermal cycle distribution of solder joint
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