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Interfacial Reaction and Shear Energy of Sn-52In Solder on Ti/Cu/Au UBM
with Variation of Au Thickness and Reflow Temperature

Jae-Hoon Choi, Sung-Woo Jun, and Tae-Sung Oh*

Department of Materials Science and Engineering, Hongik University
72-1 Sangsoo-dong, Mapo-gu, Seoul, Korea

£ 5 AuZ9 FAE 01~0.7 pmE ¥ 0.1 um Ti/3 pm Cu/Au UBM “AFellA] 48Sn- 521n é
o& 150 250°c4 25 YA BEZS A UBMAT] vl ofst 247 3389 8445L

ST} 3 Ti/Cw/Au UBMS Au 57 2 2lZ229 254 w2 B Agrteel Aoz & ﬁﬁ }
Atk 150°CeF 200°CANA EE 29 Aloll= UBMAAT AlEell Cug(Sn,In)s®+ Auln, %éﬂ 83tEo] §
Axlo] glo), 250°CoA B E2% Al &Y whgo] FA U8l UBMe] tiRE A &
AR e UBM/*E% AH-3-3 A A EHA] = AFE Vepigie v, Jw oluA)= UBM/*C% N85} 2
dR)eh WE A S et

Abstract: Interfacial reactions between 48Sn-52In solder and 0.1 umTi/3 pmCu/Au under bump
metallurgiesC(UBM) with various Au thickness of 0.1~0.7 um have been investigated after solder reflow
at 150°C, 200°C, and 250°C for 1 minute. Ball shear strength and shear energy of the Sn-52In solder
bump on each UBM was also evaluated. With reflowing at 150°C and 200°C, Cus(Sn,In)s and Auln,
intermetallic compounds were formed at UBM/solder interface. However, UBM was consumed almost
completely with reflowing at 250°C. While ball shear strength was not consistent with UBM/solder
reactions, ball shear energy matched well with UBM/solder reactions.
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Fig. 1. Microstructure of the 48Sn-52In solder.
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Fig. 2. SEM micrographs of 48Sn-52In/UBM interface;
reflowed at 150°C for 1 min on (a) 0.1 um Ti/3 um
Cu/0.1 um Au, (b) 0.1 pm Ti/3 wm Cw/0.3 um Au,
and (c) 0.1 um Ti/3 um Cw/0.7 um Au.
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Fig. 3. SEM micrographs of 48Sn-52In/UBM interface;
reflowed at 200°C for 1 min on (a) 0.1 um Ti/3 pm
Cu/0.1 um Au, (b) 0.1 pm Ti/3 pm Cu/0.3 m Au,
and (¢) 0.1 pm Ti/3 um Cu/0.7 um Au.
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Fig. 4. SEM micrographs of (a) 48Sn-52In/UBM interface
and (b) solder; reflowed at 250°C for 1 min on (a)
0.1 pm Ti/3 pm Cu/0.7 um Au.
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Fig. 5. XRD pattern of (a) Cug(Sn,In)s and Auln, inter-
metallic compounds formed at 48Sn-52In/UBM

interface reflowed at 200°C for 1 min on (a) 0.1 um
Ti/3 um Cu/0.3 um Au.
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Fig. 6. Schematic diagram illustrating ball shear strength
and shear energy.

150°C, 200°C & 250°Col A 8] Z2$ 3 2z} A
Hell th3)] B AIAE S st em, o] & g2
2 Ti/Cuw/Au UBMSE] Au 57 2 I Z2$ 259
mE B A7t B ddouAE 245
SEHz o) 71AA /\]gcb %]a]-x% o2 B Ag

A g A3t SA 3 AR T e E YeR
Atk v, Fig. 634 Z2o] 8 AdA| g Al
Hsts #eE UEilie 8 Add=s &u/
UBM AlHRES-9] =9} A X 31A] ¢
At =, &9 HEES 1S A
g & Z*DVJE e AL WEkA ¥evkal B
A i3 0= S ) e —cxﬂ e 8H€@}7l Sk
2 AdFdA = EUH ig.
63 ol & ATA Y Al Bk HH ﬁi ]
Ao 2 FHE e At dyA] grog B4
150°C, 200°C ¥ 250°C9] 7z} ]| Z2 2§ 2= o)A
Ti/Cw/Au UBMS] Au 7|9l w}Z 48Sn-52In €1
Mol HAPEE Fig. 70 JeERA S 0w, At
WA & Fig. 89 YE T} Fig. 7914 9F 2Fo]
150°C A 2] Z 2% 38l 48Sn-52In £ o] A
D EE TiICwAu UBMS Au 59| F7A7F 7t
G5 7radts A S YeRl oy, 250°C
A B EES g A H 9 A2 = Ti/CwW/Au UBM
o Au FA7t FESFE ADY =) S8k
ME gRbE A e B EES 250
e AT E ] R A= 250°0CoA] Bl E 2

Al 9] 749 UBM Zo| th AEHAJSNE BF
St AT =7F Cu UBMe] Hol 9l 200°C &

Microelectronics & Packaging Society Vol. 12, No. 1 (2005)



92 HAE - A
400 : S —
—0— 150 °C
— 350 —£— 200 °C
@ L —g— 250 °C]
o
£
o 300 | T : ]
= 3
2 250 B GE—
o “r } [
»
]
8 200} -
.C
n
150 1 1 1
0.0 0.2 0.4 0.6 0.8

Thickness of Au (um )

Fig. 7. Ball shear strength of the 48Sn-52In solder bumps
on Ti/Cu/Au UBM as a function of Au thickness.
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Fig. 8. Ball shear energy of the 48Sn-52In solder bumps
on Ti/Cu/Au UBM as a function of Au thickness.
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