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Abstract

In the present study, the wettability and interfacial tension between (bare Cu,electroless Ni/Cu, immersion AwNi/Cu)
substrates and indium solder were investigated as a function of soldering temperature, types of flux. The wettability of
In solder increased with soldering temperature and solid content of flux. The wettability of In solder was affected by
the substrate metal finish used, i.e.. nickel, gold and copper. On the bare Cu substrate, In solder wet better than any
of the substrate metal finishes tested. Intermetallic compound formation between liquid solder and substrate reduced the
interfacial energy and improved wettability. For the identification of intermetallic compounds, X-Ray Diffraction(XRD)
were employed. Experimental results showed that the intermetallic compounds, such as Cullln9 and In27Nil0 are
observed for different substrates respectively. The wetting kinetics is investigated by measuring wetting time with the
wetting balance technique. The activation energy of welting calculated for the In solder/Cu substrate and In
solder/electroless AwNi/Cu substrate are 36.13 and 27.36 kl/mol, respectively.
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___Baru Cu = - -
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Au/Ni plating|Electroless

Table 2 Characteristics of flux used in the experiment

Type Specific Solid Cleaning
= gravity(257) | content(%) | method

Flux A (R) 0.795 _ 3.3 Non-clean
Flux B (R)| 0836 | 12 Non-clean

Table 3 Wetting balance Lest condition used in the

experiment
Specimen size 7x30%02 (mm)
Atmosphere Air o
Immersion time 10 (sec)
lmmg_rsinn depth 2 (mm)
Immersion speed 10 (mm/s)
Sensor 20 (mN)
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Table 4 The activation energy of the wetting reaction

Activation energy

Solder/substrate Flux Tempera-ture(T)| Intermetallic compound Ref
(}.J/mol)
201n-808n/Ni-Cu-P 250-275 NisSns, InsNiz 103.5
275-325 InsNis, InzNige(*) 35.4
20In-808n/Ni-Cu-P 250-275 TnaNiz, InzrNio 89.3 ‘ 8
g 275-325 TnsNiz, Tnz/Nito(*) 7.8 Chen ek:al,
20In-80Sn/Ni-Cu-P 250-275 InaNiz, InzNiw 97.8
275-325 TnsNiz, InzrNijo(*) 40.0
100Tn/Cu A 190-230 Curilng 36.13
100In/Cu B 190-230 Cunlno 44.38 This work
100In/Au/Ni/Cu A 190-230 InzNio 27.36
100In/Au/Ni/Cu B 190-230 InzNio 36.24
Byailc). w3, T 2w pgtAe] ZAsiddA #t kJ/molO]Rif—} %%L gheo] gt BAJsle A @
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