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Study on Wettability of Sp-Xwt%Cu Solder
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Abstract

The wettability of Sn-Xwt%Cu(X=0~3wt%) solder was evaluated with wetting balance tester. And, the
intermetallic - compounds(IMCs) which were formed at the interface between solders and pads were
investigated by using scanning electron microscopy(SEM) and energy dispersive spectroscopy(EDS). The
wetting force of Sn-0.7wt%Cu solder was higher than that of 100wt%Sn and Sn-3.0wt%Cu solder. The
value of yn and (¥a-¥is) had a tendency to increase with increasing the wetting temperature. The activation
energy with bare Cu pad and flux with 15% solid content was increased in the following order: Sn-0.7Cu
(68.42 kJ/mol) ; Sn-3.0Cu(72.66 kJ/mol) ; Sn solder(94.53 kJ/mol). It was identified that the Cu6Sn5 phase
was formed at the interface between Sn-Xwt%Cu solder and Cu pad.
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Table 1 Characteristics of flux

Specific Solid
gravity(25C) content.(%)
Flux A 0.818 15
Flux B 0.836 12
Flux C 0.795 3.3
Flux

Yis

Base metal

Fig. 1 Schematic of wetting process

633



80

w89 - 349 - Bui Quoc Vu - 35%

Vs =¥, t7,c080 (1)

A AelA x5, vie, ¥, 68 47 EH2-7]1% Aol
EA A, &u-7|% Aleld 39 Ay, ZYPA-<4v
Atele] ¥ Y T8ln 2Lz Yehdch
T3 EA A 4 (2)9 Zo] x4 U}

_pg| )
7 [(ngH)z H } @

9 AdM pe &vle BE, g& £¥(9.8 m/s),

= FA, He ®o| 281 Pe AJH9] Zolg #Z
vehdich,

Fig. 2& E82& AE o83l F43] Ni/Au 719
el S AR Aot} dulxez A S
Jrhed o AEEo] 3 S A7k HEFE AUH
o2 HgAo] Lty AR £ k. FA3
Ni/AuwZ|#oM e 240C 2% FE A|9sta Sn &
el Cug Hridozx &ule 28 ey &

=T T

6

(a)
1 2“” "‘;:’:;:F;:g
. S
’2 4
g 4
B
3 ]
Ty
']
& "
= 21
=
—m— Sn
ir —@—Sn—0.7Cu
o —- Sn—3.0Cu
1 1 1 1 1
240 250 260 270 280
Temperature (C)
4
—m—S
) m—en
—@—Sn—0.7Cu
% ~dy— Sn=3.0Cu
~~ 3 B
(8]
[}
2%
()]
E o
=
o]
B
B
=
1} . »
\‘k.ml
e
O 1 I 1 1 1
240 250 260 270 280

Temperature (TC)

Fig. 2 Wettability of solder with ENIG substrate
and flux A: (a) wetting force and (b)
zero force wetting time
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Fig. 4 Arrhenius plot with Sn-3.0Cu solder and
flux B according to the kind of surface
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Fig. 5 Arrhenius plot with Sn solder and ENIG
substrate according to the kind of flux
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Fig. 7 Top and cross-section SEM image of IMCs
between solder and Cu substrate: (a) Sn
solder, (b) Sn-0.7Cu solder and (c¢) Sn-
3.0Cu solder
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