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Abstract: Eutectic Au-20Sn(compositions are all in weight percent unless specified otherwise) solder
alloys were soldered on the Ni substrate with various time and temperature. The composition, phase
identification and morphology of intermetallic compounds(IMC) at the interface were examined using
Scanning Electron Microscopy(SEM). There were two types of IMCs, (Au,Ni);Sn, and (Au,Ni);Sn at the
interface. The transition in morphology of (Au,Ni);Sn, has been observed at 300~400°C. The morphology
transition of (Au,Ni);Sn; is due to the decrease of enthalpy of formation of (Au,Ni);Sn, phase and has
been explained well by Jackson's parameter with temperature. Because the number of diffusion channel
is different at each soldering temperature, IMC thickness is nearly same at all temperature.
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Fig. 1. Au-Sn binary phase diagram®.
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Fig. 2. Au-Ni binary phase diagram®.
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Fig. 3. BSE images of cross sections of interfacial IMC
formed between the eutectic Au-20Sn and Ni
soldered at 300°C for (a) 1 min, (b) 8 min and (c)
32 min.
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Fig. 4. BSE images of cross sections of interfacial IMC
formed between the eutectic Au-20Sn and Ni
soldered at 350°C for (a) 1 min, (b) 8 min and (c)
32 min.
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Fig. 5. BSE images of cross sections of interfacial IMC
formed between the eutectic Au-20Sn and Ni
soldered at 400°C for (a) 1 min, (b) 8 min and
(c) 32 min.
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Fig. 6. BSE image of cross section of IMC soldered at
400°C during 32min.
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Table 1. Compositions (in at%) of IMC between eutectic Au-20Sn and Ni substrate. Soldering was performed at 400°C.

Au Ni Sn phase
MC 1 13.6 (£ 1.1) 472 (£ 1.6) 39.2 (£0.7) (Au,Ni);Sn,
IMC 2 2.9 (£0.1) 72.5 (£0.6) 24.6 (£0.7) (Au,Ni);Sn
White phase 83.1 (£1.0) 169 (£1.0) AusSn
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Fig. 8. IMC thickness between eutectic Au-Sn solder and
Ni substrate with time and temperature.
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