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An Experimental Study on the Failure Characteristics
of Sn-xAg-0.5Cu Lead-free Solder

Jong-Seol Jeong', Yong-Sung Lee’, Ki-Hoon Shin*, Seong-Kyun Cheong ",

++

Jong-Hyeong Kim™ ', Dong-Young Jang

} Abstract |

This paper presents an experimental study on the failure characteristics of SnAgCu lead-free solder balls. To estimate
the effect of Ag, three types of SnAgCu balls are first prepared by varying the weight percent of Ag(1.0, 3.0, 4.0
wt%) and then analyzed by reliability tests such as thermal shock, high speed ball shear, and drop tests. Thermal
shock test reveals that the higher the weight percent of Ag is, the longer the fatigue life becomes. To the contrary,
high speed ball-shear test and drop test show that the shear strength and the fracture toughness of solder balls are
inversely proportional to the weight percent of Ag, respectively. Reasons for these observations will be further

investigated in the future work.

Key Words : Lead free solder(5-91<:T), High speed ball shear test( 112 THAIE ), Drop test(=5HA]¢), Thermal shock test( E52
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Fig. 1 Dimensions of a test specimen

Table 1 Compositions of solder balls (wt%)

]E'i

=

=

Sn Ag Cu
Sn-1.0Ag-0.5Cu 98.5 1.0 0.5
Sn-3.0Ag-0.5Cu 96.5 3.0 0.5
Sn-4.0Ag-0.5Cu 95.5 4.0 0.5

Fig. 2 Circuit patterns of a test PCB
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Table 2 Experimental condition of high speed shear

test
Shear Shear Number
Load(kgf) speed height of tests
(mm/s) (1em)
5 1000 75 20

PCB Assembly

B

Fig. 6 Typical drop test apparatus and mounting scheme
for PCB assembly(m
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Sn-Ag-Cu solder ball Drop test
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Fig. 10 Weibull probability plot of drop to failure with
solder ball

Table 3 Results from weibull analysis of drop to failure
data of lead free solder joints

Solder ball pailzfzer pafacmﬂzter Cozrcizfl;.l ”
Sn-1.0Ag-0.5Cu 1.07888 55.5319 0.94
Sn-3.0Ag-0.5Cu 1.30421 42.1661 0.957
Sn-4.0Ag-0.5Cu 1.18862 30.066 0.978
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