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A HIGH-ASPECT-RATIO COMB ACTUATOR USING UV-LIGA SURFACE
MICROMACHINING AND (110) SILICON BULK MICROMACHINING

SRR -FTHB &5 E
(Seong~Hyok Kim - Sang~Hun Lee - Yong-Kweon Kim)

Abstract - This paper reports a novel micromachining process based on UV-LIGA process and (110) silicon anisotropic
etching for fabrication of a high-aspect-ratio comb actuator. The comb electrodes are fabricated by (110) silicon anisotropic
etching and the spring structures are fabricated by UV-LIGA micromachining process. We designed the (110) silicon comb
structure considering the etch-rate-ratio between (110) and (111) planes and lateral etch rate of a beam-type structure. The
fabricated structure was 400um thick and 18um wide comb electrodes separated by 7um so that the height-gap ratio was about
57. Also considering resonant frequency of the comb actuator and the frequency-matching between sensing and driving mode
for gyvroscope application, we designed the number, width, height and length of the spring structures. Electroplated gold
springs on both sides of the seismic mass were 15um wide, 14um thick and 500um long. The fabricated comb actuator had
resonant frequency at 1430Hz, which was calculated to be 1441Hz. The proposed fabrication process can be applicable to the
fabrication of a high-aspect-ratio comb actuator for a large displacement actuator and precision sensors. Moreover, this
combined process enables to fabricate a more complex structure which cannot be fabricated only by surface or bulk
micromachining.
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Fig. 3 SEM photograph of the fan-shaped alignment target
after 200min. etching in KOH solution
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Fig. 5 SEM photographs of the thick photoresist mold for
electroplating(a) and close-upl(b)
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Fig. 6 SEM photographs of the fabricated spring structure(a)
using the mold shown in Fig. 5 and close-up(b)
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Fig. 7 SEM photographs of the comb actuator before etch
through(a) and after etch through(b)
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Fig. 9 SEM photographs of the electroplated gold spring
after etch through. (a) front side (b) back side
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