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Research on Electroformed Micro-Spring with LIGA Process
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Abstract
LIGA is one of MEMS (Micro Electro Mechanical System) techniques, which has the machining ability
of high—aspect ratio with X-ray lithography and electroforming. We manufactured the metal micro—springs
with 20-40 ym of line width and 200pm height (maximum aspect ratio is 10) using LIGA process.
Furthermore, in addition to Ni, a common elecroforming materials , we tried to manufacture micro springs
with Ni-Fe alloy which is expected to provide very high strength. It is found that the Ni-Fe alloy springs

have much higher tensile strength than the Ni springs.
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Fig.1 Schematic Image of SR Radiation.
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Fig.2 Micro-Spring.
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Fig.3 Schematic Image of LIGA Process.
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Table 1 The Detail of Ni Plating Bath.

ANT 7 IVEE= Y 450g/L
WA k=L 5g/L
[ERN 73 30g/L
pH 4.0
L 2.0A/dm?
R 50°C

Table 2 The Detail of Ni-Fe Alloy Plating Bath.
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CERineiolis 2.0A/dm?
T 50°C
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Fig.4 SEM Image of the Micro-Spring.
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Table 3 The Evaluation of the Form.
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Fig.5 The Micro-Spring with Width 5 ;tm.
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Fig.6 The Side of the Micro-Spring.
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Fig.8 Vickers Hardness.
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Fig.9 The Tension Tester and the Jig.
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Fig.11 Elongation.
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Fig.13 The Result of the Spring Test.
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