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Development of 2-axis Resonant Microstage
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We have developed a 2-axis in-plane resonator driven by a single piezoelectric actuator for speckle dissolution
device used in a laser-type projector. The large displacement was obtained using a PZT (lead zirconate titanate)
unimorph actuator that combined a Moonie type displacement amplifier with a 2-axis resonant structure. Both

axes have different resonant frequencies (387.76 Hz and 3

23.34 Hz), so they can be controlled independently

with a single resonator. The maximum displacement of up to 50 ym was obtained in both the x and y directions.
The proposed driving method can reduce the device size to about half of the previously reported device with 2

actuators.
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Development of 2-axis resonance unimorgh PZT actuator
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@ 1:Thermal oxidation

J_L2:Pt/ PZT film-forming
+— Pt electrode

@ 3:Etching of PZT, Si, SiO, layer (Make moonie structure)

i  E
@ 4:Etching of SOI handle layer (Make spring and release)
actuator
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Operating characteristics of dissolution plate

X, YERDHIREIRE S IRIE

MEDT7 OF 1T —FCKBD2BEHIRY A VORT—7=MAFE L. PZT
EB7OF1IT—5(C5 V, DEKREMUEETS, XBOHERRE
#8(X387.76 Hz, YERODHIREKNER(1£332.34 Hz, RARIEEENZN
DB T50 ymIBE TH D, ([FFKEHED Lixofz. Fz, XEIZ2.5 VY,
YEH(Z7.5 VDA Ttw MEERIMX EZNTNOEIREIKREDIELE
(GRKE) ZPZTEEFZOF1I—FICEMNNULEESS, TRITRT &
HDX, YEhmSmE(CERF(CAFEIHRD C 'R LTz,
ARRICKBITIOFII—IDYAX(F45X71 mmEREDH LT
50%MDY A XTHD, L—UHBETOS T I —BDANRY J)LEEHE
FFDEBEEBEMLENBYLICKE LB TE D,

60

Resonant e X
40 | frequency ¢ ey Bottom electlode(Y-axis)
Foy= 332.34Hz - Lotentz fit 0 v
20 s ¢
> Coa. S
0 L $880s0000°%000233338 Z 6
321 322 . 323 3%]4_1[) 325 326 32 4
requency (Hz n_//

X+Y-axis (Total 10 Vp-p)

Total 0
synthetic wave) 0 \ _0'01
Time (s)

Top electlode(X-axis)

Resonant
frequency

o
(=]

‘ ! 0
776H, 386 387 388 389

— - Frequency (Hz)
(43 28R Y U OR T — ZOEMERFI%

@ov
oo e%

b

Contact |7=: U« 9xrumLvua—sas ke | R smiA NanotechJapan

Nanotechnology Platform

~ e
§40 Fo=38776)% 3

_ng) e Lorentz fit
é“ 20

<




