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Piezoelectric Micro Stage

(1) PZT ceramic phate (thickness < 5004m)} (0 Polishing

N N I

_ ) N . g
(2) Dicing (width<30 g m, Depth<100 &L m) ) Ni electroplating and polishing
’——U_U-an"ﬂf—‘

(3) Deposition of seed layer for electroplating

(6) Dicing (Depth<400 i m)

(7 Ni electroplating and polishing

Reference : G.Suzuki and M.Esashi, Planer Fabrication of Multilayer Piezoelectric Actuator by Groove Cutting and
Electroplating, Proc. of the Micro Electro Mechanical Systems’2000 (2000) pp.46-51
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Multi layer piezoelectric actuator X motion

XYZ O stage made of PZT ;::era;nic p.Ia.te

Reference : D.Zhang, C.Chang, T.Ono and M.Esashi, A Piezodriven XY—microstage for Multiprobe Nanorecording, Sensors and
Actuators, A 108 (2003) pp.230-233

2.0
1.8{Gain=20

ra

Outer e\l(lactrodes of actuators Internal electrodes of actuators Open Loop

Polyimide

=2}

e

Hyst.=25% Hyst.- 0.5%

Snesor Qutput (\)
o =

Snesor Output (V)
=2

=]

i Y "0 10 20 30 40 50 1.0 12 14 16 18 20
Capacitor sensor strips on stage Capacitor sensor strips on glass Applied Voltage (V) Reference Input (V)

Feedback position control using capacitive position sensor

Reference : H.G.Xu, T.Ono and M.Esashi, Precise Motion Control of a Nanopositioning PZT Microstage Using Integrated
Capacitive Displacement Sensors, J.of Micromech. Microeng., 16 (2006) pp.2747-2754
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Si stage with multi-layer PZT actuators

Reference : M.Faizul M.Sabri, T.Ono and M.Esashi, Modeling and Experimental Validation of the Performance of a Silicon
XY-microstage Driver by PZT Actuators, J.of Micromech. Microeng., 19 (2009) 095004(9pp)



