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A Study of Intermetetallic Compound Growth in the Sn/Cu and Sn/Ni
Couples (1) : Intermetallic Compound Formation and Growth Kinetics
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The intermetallic compound formation, growth reaciions, and growth kinetics as functions of
the aging temperatures, time, and the condition of substrate have been investigated in the Sn/Cu
and Sn/Ni bimetal couples.

The % -phase (CuGSns) and 3-phase (Ni3Sn4) were only found to grow at 20 and 70°C
in the 8n/Cu and Sn/Ni bimetallic couples respectively. Above that temperatures, all other com-
pounds were formed in sequence of high Sn content phase and the metastable phase Cu 41Sn11 was
formed at aged 200°C.

The activation energy for the growth of intermetallic compounds was 14.7Kcal/mole in the
8n/Cu interface and 26.7Kcal/mole in the Sn/Ni interface.
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Table 1. Condilion of Electrodeposition

PH < 0.2
Temperature Reom Temp,
Cathode Current Density 3.5A/dm?
Electrode distance 10 em

Fig.1.

X-ray diffraction pattern and schematic cross-
sectional layer diogram of intermetallic compend
formation and growth processes in $n/Cu sys-
tem. Aged af 70T for a) 25hrs b) 100 hrs,ond ¢)
400hrs.
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Fig.2. X-ray diffraction pottern and schematic cross- 26

sectional layer diogram of intermellic compound
formation and growth processes in Sn/Cu sys-
tem. Aged at 150°C for a)1 hr b) dhrs, c) 9 hrs,
and d) 25 hrs.
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X-ray diffraction pattern and schematic cross-
sectional layer diagram of intermetallic compo-
und formation ond growth processes in Sn/Cu
system. Aged at 200C for a) Thr b) 4hrs,and C)
9 hrs.
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Fig.4. X-ray diffraction pattern ond schematic cross-
sectional layer diagram of intermetallic compond
formation and growth processes in $n/Nisys-
tem. Aged at 70T for a)25hr b) 100hrs, c} 400
hrs.
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Fig5. X-ray diffraction pottern and schematic cross-
sectional layer diagrom of intermetallic compo-
nd formation and growth processes in Sn/Ni
system. Aged o 150C for ) Thr b)4hrs ¢} Shrs,
and d) 25hrs.
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X-ray diffraction pattern and schematic cross-
sectional loyer diagram of intermetallic comp-

ound formation and growth processes in Sn/Ni
system. Aged at 200C for &) Thr b) dhrs, ond <)
hrs.
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Intermetallic compound growth rates as o fun-
ction of temperoture in Sn/Cu ond Sn/Nj sys-
tems.

Fig.8. Arrhenius plot of compond growth rate in Sn/
Cu and Sn/Ni systems.
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