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Development of Novel MEMS Soldering Technique
Using Self-Propagating Exothermic Reaction in Al/Ni Multilayer Films

Hiroshi Fuyra*, Takahiro Namazu ** and Shozo Inoue **

This paper describes a novel local heat process technique for MEMS soldering technology. Al/Ni multilayer film
deposited by DC magnetron sputtering shows self-propagating exothermic reaction. By applying a spark to the reac-
tive film, the film generates heat enough to melt Au-Sn solder film. The heat of reaction depended on Al/Ni bilayer
thickness and the total film thickness. We used the Al/Ni multilayer film as a local heat source in MEMS soldering
packages. Au-Sn solder film-bonded silicon elements by the local heating was fabricated without other external heat
sources, and the bond strength was characterized. The local heating technique by Al/Ni multilayer film’s exothermic
reaction would likely have the potential for MEMS soldering technology.
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Fig. 1 Self-propagating exothermic reaction in Al/Ni
multilayer film.

Table 1 Nominal thicknesses of Al/Ni multilayer films.

Table 2 Deposition condition of Al/Ni multilayer film.

Al Ni

Target DC power , W 80

Ar gas pressure, Pa 0.2

Rotary speed of specimen holder, rpm 15
Deposition rate, nm/min 18 15

Distance between specimen holder and target, mm 100

. Thickness
Specimen
Al layer: 1, nm|Ni layer: ¢ ; nm Bilayer: ¢, nmFilm: ¢,,, pm

A 12 8 20

B 30 20 50 5
C 60 40 100

D 12 8 20

E 30 20 50 10
F 60 40 100

G 12 8 20

H 30 20 50 20
1 60 40 100
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Fig. 2 Fabrication process of MEMS package elements.
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Fig. 3 Schematic of pressure test setup.

(b) After reaction

Fig. 4 Cross sectional views of Al/Ni multilayer film.
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Fig. 5 Typical XRD curves of Al/Ni multilayer films.
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Fig. 6 Typical DSC curves of Al/Ni multilayer films.
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Fig. 7 The heat of reaction versus bilayer thickness.
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Fig. 8 Typical results of reaction temperature measurements.
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Fig. 10 Photographs of bonded MEMS package elements.
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