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Abstract: Purpose: to design a MEMS micromirror with wide angle, large displacement and low volt-
age. Method: design a new-type MEMS micromirror capable of overcoming electrostatic drive by a-
dopting the folded dual-S double-layer beam driving structure, and achieve the electrothermal differen-
tial drive of bi-materials by adopting the MEMS micromachining process combining surface silicon
with SOI, which not only solved the problem of instability caused by ambient temperature, but also a-
chieved the record-breaking wide-angle and large-displacement scanning; micromirror designed by a-
dopting this method is smaller than 2. 5 mm X 2.5 mm, the mechanical angle is greater than 5°, the
vertical linear displacement can reach 425 pm, and the system response time is shorter than 10 ms; fi-
nally, test and analyze the electrothermal and electromechanical performance, frequency response and
resonant frequency of the micromirror. It indicates that the MEMS micromirror, with stable and relia-

ble performance, has a broad prospect in wider promotion and application.
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10 °/K  (GPa) w/m « K
Si 3.0 179 0. 27 150. 0
SiO; 0.4 70 0.17 1.4
Si3N, 3.3 310 0.24 30.0
Poly-Si 1.6 160 0.22 —
Al 23.6 70 0. 35 237.0
Au 14.5 78 0. 44 318.0
Cu 16.9 120 0. 34 401.0
Cr 5.0 279 0.21 93.9
Pt 8.9 168 0. 38 71.6
Ti 8.6 116 0. 32 21.9
Ni 12.8 200 0. 31 90. 9
SuU8 52 4 0.22 0.2
PDMS 310 0. 000 75 0.5 0.15
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