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Fig. 2 Joint strength test sample PCB
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Fig. 4 Temperature cycle test condition

Table 3 Melting temperature comparison

T RE | E0) | (0
24 Solder Sn63/Pb37 183 183
A(Sn-Ag-Cu) Sn96.5/Ag3/ 917 220
Cu0.5

e o Sn90/Ag2/
B(Sn-Ag-Cu-BiAl) Cu0.5/Bi7.5 189 213

- - Sn96.2/Ag2.5/
C(Sn-Ag-Cu-SbAl) Cu0.8/3b0.5 217 226
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Table 4 Initial joint strength (9} keh)

Hit | MIN
37 Solder 6.3 4.6 9.6 0.9
A(Sn-Ag-CuAdl) | 6.8 | 4.9 8.8 1.0
B(Sn-Ag-Cu-BiA | 11.3 7.2 16.2 2.3
C(Sn-Ag-Cu-SbAl) | 5.9 4.3 10.2 14

MAX | #&93}
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Table 5 Copper plate wettability

Zero-cross time(t) | 223 T5(mN)

3% Solder 0.22 = 4.55
A(Sn-Ag-CuA)) 0.31 = 3.68
B(Sn-Ag-Cu-Bi~) 0.28 = 3.75
C(Sn-Ag-Cu-SbA) 0.69 = 3.8

Table 6 Lead wettability

Zero-cross Time(t)| 252 Ts(mN)
24 Solder 0.48 %= 0.596
A(Sn-Ag-CuA) 0.24 = 0.597
B(Sn-Ag-Cu-BiA) 04 = 0.547
C(Sn-Ag-Cu-SbAl) 0.48 = 0.592
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Table 7 Spreadability test results
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Table 9 Joint strength after 200 cycle (&9 :Kgf)

B MIN MAX |Crack &
24 Solder 54 4.1 7.4 1
A(Sn-Ag-CuAl) 5.7 3.9 8.7

0
HF |, HAE&
(gfem®y| 8| Hlmm) | Dlmm) |- B(Sn-Ag-Cu-BiA) | 11.2 | 81 | 1563 | o0
3% Solder 8.50 [0.302] 0.525 | 4.075 | 87 C(Sn-Ag-Cu-SbA) | 5.2 28 77 0
A(Sn-Ag-Cu#l) 7.50 10.302| 0.830 | 4.248 81
B(Sn-Ag-Cu-BiAl)| 7.50 |0.304] 0.655 | 4.261 | &5 Table 10 Joint strength after 500 cycle
C(Sn-Ag-Cu-SbA)| 7.24 10.302| 1.223 | 4.301 72 HF | MIN | MAX |Crack 2
3z :
Table 8 Creep test results &% SOLDER 4.8 0 7.3 |7 Points
P AGnAs | BenAe T Conie A(Sn-Ag-Cu#A) 56 2.8 8.2 |2 Points
78 Solder CuAd Cu-BiA) Cu-SbA) B(Sn-Ag-Cu-BiAl) | 11.4 0 17.4 |3 Points
1.35 HR 135 HR 74 HR 94 HR C(Sn-Ag-Cu-SbAl) | 4.6 0 6.8 |4 Points
KEE i F20% $3%, 20024 67 291
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Table 11 Total arrangement of test results
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T (YdA) 183TC 220C 213TC 226C
27 A= 6.3kgf 6.8kef 11.3kef 5.9kef
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/Ts(mN]J) 4.55mN 3.68mN 3.75mN 3.8mN
Sn = ALA 0.48 = 0.24 = 04 % 048 =
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/Ts5(mN}) 0.596mN 0.597mN 0.547mN 0.592mN
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