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In this study, the properties of Sn-0.7wt%Cu-Xwt%Re(X=0.01~1.0) solder were investi-

gated by using DSC(differential scanning calorimetry), wetting balance, vickers hardness and tensile
testers. The melting temperature of solder was increased with increasing the contents of rare earth element,
and the melting temperature range of Sn-0.7Cu-(0.01~1.0)Re solder was 233.9~234.7°C. The wettability
with Sn-0.7Cu-0.1Re solder was higher than that of Sn-0.7Cu-0.01Re and Sn-0.7Cu-1.0Re solders, and the
wettability of Sn-0.7Cu-0.1Re solder was higher than that of Sn-0.7wt%Cu-0.01wt%P solder. Also, the hardness

and tensile strength of solder were increased with increasing the contents of rare earth element.
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Table 1. Composition of rare earth element

249 TR (%) A7V (W)
Ce 0.006048
La 0.00237
Pr 0.000404 00110
Nd 0.001177
Table 2. Characteristics of flux
Ehil H]F(25°C) IHE (%)
Z82 A 0.818 15
Zd~ B 0.795 33
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Fig. 1. Schematic of wetting balance test
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Fig. 2. Result of wettability with Sn-0.7Cu-0.01Re solder:
(a) wetting force and (b) zero force wetting time

ol
byt

G 5 ok WA Eelze g
o] &Tish /)% Atole] EW 4L
17] W 2ol2} AL E . o)2| @ & &1
7% Aol ] Bg7E 7Han]

of ¥

B~ i
Ly fr
de tl

wY 1o dy Jo Pr
>
N

Sl R

&z
4o

A Z+E &4 g A o]t} Sn-0.7
Cu-0.1Re 9 A% BE 2% F7A Sn-
0.7Cu-0.01P &0 4] A ZH BT} 9573 & 39
T Atk OE F £69 R 240°C 2= T
78 A Y3HIE Sn-0.7Cu-0.01P £T &) RLHR
o e AL IR S AT I EF FEL &
3719 YRHE 7HA AL o] EA | 83E 7] oY
7190, 274 YAl (grain boundary)ol| HA = 7]7} 4
o} 0|23t B EF F59 HAL AA Ayx) 9}t
39 FEE BAAA A4S Y B
FEo] gk £ 9] AgEo] 0d w9 2HE Al
ZFE Sp-0.7Cu-0.1Re £ 7} 240°C &= 7}l A
Sn-0.7Cu-0.01P €U R} L AL A 9slas

Microelectronics & Packaging Society Vol. 14, No. 4 (2007)



2 AEE - F59 - A0Y - 3

—u—0.01wt%P

—6—0.01wt%Re
2 0.1wt%Re

2L —v—1.0wt%Re

0.0 s 2 i 1 )
240 250 260 270 280

Wetting Force (mN)

Temperature (C)

—u—0.01wt%P
—#-—0.01wt%Re
4o 0. 1wt%Re
—v—1.0wt%Re

Wetting Time (sec)

05

0.0 ( 1 1 ' 1
230 240 250 260 270 280

Temperature (C)

Fig. 3. Result of wettability Sn-0.7Cu-XRe solder with
Flux A: (a) wetting force and (b) zero force wetting
time
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Fig. 4. Result of Sn-0.7Cu-XRe solder: (a) hardness and
(b) tensile strength

Fig. 5. Cross-sectional SEM image of Sn-0.7Cu-0.01Re
solder with Cu substrate: (a) 240°C, (b) 250°C, (c)
260°C, (d) 270°C and (e) 280°C
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