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A Study on Bumping of Micro—Solder for Optical Packaging
and Reaction at Solder/UBM interface
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Abstract

In this study, the reaction at UBM(Under Bump Metallurgy) and solder interface was investigated.
The UBM employed in conventional optical packages, Au/Pt/Ti layer, were found to dissolve into
molten Au-Sn eutectic solder during reflow soldering. Therefore, the reaction with different diffusion
barrier layer such as Fe, Co, Ni were investigated to replace the conventional Pt layer. The reaction
behavior was investigated by reflowing the solder on the pad of the metals defined by Cr layer for 1,
2, 3, 4, and 5 minutes at 330C. Among the metals, Co was found to be most suitable for the diffusion
barrier layer as the wettability with the solder was reasonable and the reaction rate of intermetallic

formation at the interface is relatively slow.
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Fig 1. Typical Image of Opticalpackaging.
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Fig 2. Au-Pt Phase diagram.
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Table 1. Composition of Casted Au/Sn alloys.
Au Sn Composition
Contents(g)|Contents(g){  (wt%)
1 0.38 0.12 76Au24Sn
2 0.39 0.11 78Au225n
3 0.40 0.1 80Au20Sn
4 041 0.19 82Aul8Sn
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Fig. 3. LIGA Like process for Solder bump.
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Fig 4. Soldering Process.
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Fig 5. DTA Test Result.:
(a)76Au24Sn(b)78Au22Sn(c)80Au20Sn (d)82Aul8Sn

Table 2. DTA Test Result.

COT‘ES;:?OH (D.gp) Mush Zone
1 | 76Au24Sn 280.8 279.0~2835T
2 | 76Au24Sn 280.6 278.4~2827C
3 | 76Au24Sn 280.2 278.1~282.7C
4 | 76Au24Sn 282.2 2785~2853TC

Intensity Ratio

Fig 6. X-ray diffraction pattern of 80Au20Sn.
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Fig 7. Solder Bump after reflow.:
(a) Pitch 100m (b) Diameter 15um
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Fig 8. SEM micrograph
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Fig 9. SEM micrographs showing interfacial
microstructure after solder reflow on Pt substrate.:
(a) As-reflow at 330C (b) at 330C for 3min
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Fig 10. SEM micrographs showing interfacial
microstructure after solder as-reflow on Co
substrate,

(a) (b)
Fig 11. SEM micrographs showing interfacial
microstructure of solder reflow on Co substrate.:
(a) at 330C for 4min (b) at 330C for 7min
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