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The Fluxless Wetting Properties of UBM-Coated Si-Wafer to the Pb-Free Solders

Soon-Min Hong>l= Jae-Yong Park™, Moon II Kim**

Jae-Pil Jung**and Choon-sik Kang*

School of Materials Science and Engineering, Seoul National University, Seoul 151-744, Korea
Depanment of Materials Science & Engineering, University of Seoul, Seoul 130-743, Korea

Abstract

The fluxless wetting properties of UBM-coated Si-wafer to the binary lead-free solders(Sn-Ag, Sn-Sb,
Sn-In, Sn-Bi) were estimated by wetting balance method. With the new wettability indices from the
wetting curves of one side coated specimen, the wetting property estimation of UBM-coated Si-wafer
was possible. For UBM of Si-chip. Au/Cu/Cr UBM was better than Au/Ni/Ti in the point of wetting
time. At general reflow process temperature. the wettability of high melting point solders(Sn-Sb, Sn-
Ag) was better than that of low melting point ones(Sn-Bi, Sn-In). The contact angle of the one side
coated Si-plate to the solder could be calculated from the force balance equation by measuring the

static state force and the tilt angle.
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Table 1 Thickness of the metal layers in the UBM
of Si-wafer{unit: A)

Au Cu Cr Ni Ti

Wafer1(C1)| 500 1,000 700 - -
LWaferZ(CZ) - 5,000 | 700 - -
Wafer3(C3)| 500 5,000 700 - -

Wafer4(C4) | 500 - - 1,000 700

Table 2 Wetting test temperature of each solder

Solders Il)\gfrll?(n .,(g: ) Test temperature(TC)
Sn-37Pb 183 210 230 250
Sn-3.5Ag 221 250 270 290
Sn-53b 246 270 290 310
Sn-57Bi 139 170 190 210
Sn-51In 120 150 180 210
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Fig. 4 Wetting curves of the both side-coated UBM
C, for the Sn-Ag solder
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Fig. 9 Minimum wetting force(Fumn) of the UBM-
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Sn-Pb(230¢C)| 59.9 15.8° 60.9° | 63.0°
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