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Fluxless Plasma Soldering of Pb-free Solders on Si-wafer
- Effect of Plasma Cleaning -

J. K. Moon, J. M. Kim, and J. P. Jung
Dept. of Materials Sci. and Eng., University of Seoul, Seoul 130-743, Korea

= & Zgzv dE22$% UM $uEe AL F4A1717] 98 UBM(Under Bump
MetallizationyS Ar-10vol%H, S}Zrt2 Fedshs W& A7ttt UBM 52 Si dlols 2l AulF
7, 20 nm)/ Cu(4 um) Ni(4 um)/ Al(0.4 pm)S dlo)s Zo2 AR F259rt 749 $rEeSn-
3.5Wt%Ag, Sn-3.5Wt%Ag-0.7wt%Cus AFE-3151 5. Sn-37wt%PbS ¥l £ 2 A3 T 251500 um
Ql &6 B8 Eek=al 8¢ A2E ¥ UBMA M &4 & UBM 919 ¥, Ar-10%H,Eet=v1 -9
71914 S A gl S Falgrt. o] Aiks SYAE AMSl T)7) Solld S92 HZ293 A=l vim
3k A% Az, Fek=ol FalY § Zekze) 2293 £019) wd o) F2Y R gL Zekzl
£HEET 2040%A % B 59c). ez Feld 3 EkRol AE295 £ o] Adk 7= oFsg-
65MPa, Ze}=n) S8y 311 g2 ZelAn] g2 %R} 60-80% 9= wko ], THAE ARES €%
FEZeRth= 153594 % Buch WekA] Ar10%H,7 1A ALg-sted UBMe) Set2u} Sadshe 34
£ ez B ERS & B FAYAEE HATIeH 43e vt e AR ERIEHCT

Abstract: To evaluate the effect of plasma cleaning on the soldering reliability the plasma cleaning using
Ar-10vol%H, gas was applied on a UBM(Under Bump Metallization). The UBM consisted of Au/ Cuw/
Ni/ Al layers which were deposited on a Si-wafer with 20 nm/ 4 pm/ 4 pm/ 0.4 um thickness respectively.
Sn-3.5%Ag, Sn-3.5%Ag-0.7%Cu and Sn-37%Pb solder balls sized of 500 um in diameter were used.
Solder balls on the UBM were plasma reflowed under Ar-10%H, plasma (with or without plasma
cleaning). They were compared with air reflowed solder balls with flux. The spreading ratios of plasma
reflowed solder with plasma cleaning was 20-40% higher than that of plasma reflowed solder without
plasma cleaning. The shear strength of plasma reflowed solder with plasma cleaning was about 58-65Mpa.
It showed 60-80% higher than that of plasma reflowed solder without plasma cleaning and 15-35% higher
than that of air reflowed solder. Thus it was believed that plasma cleaning for the UBM using Ar-
10vol%H, gas was considerably effective for the improvement of the strength of solder ball.
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Fig. 1. Schematic illustration of the soldering specimen
with UBM layers.
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Fig. 2. Temperature of the UBM with heating time in Ar-
10%H, plasma at 150W RF power.

Table 1. Soldering conditions for the experiment.
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Fig. 3. Schematic illustration of the spreading ratio test.

Soldering Method

Soldering Conditions

Sn37Pb

Sn3.5Ag Sn3.5Ag0.7Cu

Air reflow
(with RMA-flux)

Temp. : 230°C
Conveyor speed :0.6 m/min.

Temp. : 250°C
Conveyor speed : 0.6 m/min.

Plasma Reflow
(without flux)

Plasma Gas : Ar-10vol%H;
RF power : 150W
Dwelled time : 60sec.
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