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Interfacial growth behavior of Sn-9Zn/additive Cu-particles and
Sn-9Zn/Cu-substrate
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Abstract: The growth behavior of interfacial intermetallic compounds (IMCs) of Sn-9Zn/additive Cu-particles and
Sn-9Zn additive Cu-substrate was investigated under the condition of extended soldering time. The results show that the
Cu-Zn phases, which are composed of CusZng and CuZn or CusZng, are formed at the interfaces of both
Sn-9Zn/Cu-particles and Sn-9Zn/Cu-substrate, simultaneously the growth rate of IMCs of Sn-9Zn/Cu-particles is
markedly higher than that of Sn-9Zn/Cu-substrate. It is also shown that the addition of Cu-particles in Sn-9Zn solder
greatly reduces the thickness of IMCs layer of Sn-9Zn/Cu-substrate. The reliability for Sn-9Zn/Cu joint is improved for
the diminished Zn content in soldering joint due to the in-situ formation of IMCs of Sn-9Zn/Cu-particles.
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Bl 1 Sn-9Zn HPRREFELRT Cu k31 SEM 3
Fig.1 SEM morphologies of Sn-9Zn powdery solder(a) and
Cu-particle(b)
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Fig.4 Influence of reflowing time on thickness of IMCs:

1—Soldering 40 s; 2—Reflowing 5 min; 3—Reflowing 10 min
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Fig.2 Interfacial morphologies of solder/substrate under E
reflowing at 230 C for 10 min: (a) Sn-9Zn; (b) Sn-9Zn+2%Cu; s 40
(¢) Sn-9Zn+5%Cu 20
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Bl 5 Sn-9Zn+2%Cu/Cu s FHIIESL 5 T 3R 3 A1
Fig.5 Sn-9Zn+2%Cu/Cu, interface morphology(a) and
element distribution(b) under soldering at 230 “C for 40 s
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Table 1 EDX element analysis of Sn-9Zn+2%Cu/Cu-particle

interface under soldering at 230 ‘C for 40 s
ﬁe;f;rz Sn Zn Cu

1 18.94 47.00 34.06
2 1.69 58.18 40.13
3 0 60.08 39.20
4 0.31 59.42 40.28
5 0.35 53.21 46.44
6 0.57 35.47 63.97
7 0.41 0 99.59
8 0.44 0 99.56
9 4.98 0 95.02
10 1.15 0 98.85
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Cu-Zn IMCs, Cu J5i 55 (1412 0 CusZng M, W =24 CuZn
A, A BRI EAR KL 12 pm, BEH] Cu-Zn IMCs
I JELEE L 6 pme
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EDX JCH T
Table 2 EDX element analysis of Sn-9Zn+2%Cu/Cu-particle

interface under reflowing at 230 °C for 5 min

1;{)3::; Sn Zn Cu
1 0.75 56.85 42.40
2 0.62 58.52 40.86
3 1.74 60.75 37.51
4 0.54 62.07 37.39
5 0.91 59.49 39.60
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Fig.7 Sn-9Zn+2%Cu/Cu-particle interface morphology and

Fig.6 Sn-9Zn+2%Cu/Cu-particle interface morphology and

element distribution under reflowing at 230 ‘C for 5 min
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element distribution under reflowing at 230 ‘C for 10 min
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EDX JGH /T
Table 3 EDX element analysis of Sn-9Zn+2%Cu/Cu-particle

interface under reflowing at 230 °C for 5 min (mole fraction, %)

Mea?s.ure Sn Zn Cu
position
1 2.22 62.17 35.61
2 0.95 62.08 36.97
3 0.47 61.71 37.83
4 0.37 59.90 39.73
5 0.53 59.51 39.97
6 0.67 61.52 37.81
7 0.56 54.26 45.19
8 0.23 49.26 50.50
9 0.61 50.36 49.03
10 0.29 50.30 49.41
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Fig.8 Comparison of interfacial IMCs thickness between
Cu-particle and Cu-substrate: 1—Soldering 40 s; 2—Reflowing

5 min; 3—Reflowing 10 min
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Fig.9 Sketch of interfacial reaction for solder/substrate and

solder/particle under soldering
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