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ABSOLUTE MAXIMUM RATINGS*

Acceleration (Anv Axis, Unpowered for 0.5 ms) ...... 2000 g
Acceleration (Any Axis, Powered for 0.5 ms) ......... 500 ¢
Vs -0.3Vto+7.0V
Output Short Circuit Duration

(Vours Veer Terminals to Common) .. ......... Indefinite
Operating Temperature ................. -55°C to +125°C
Storage Temperature ................... —65°C o +150°C
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High Density Packaging
Improved Anti-Shock Tolerance
Improved Temperature Drift

.Mass Production ..................... |
Batch Process
Reduced Parts #
Minimum Alignment or Assembly

B Multi-Functional e

Circuits, Sensors, and Actuators
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K. Takahashi, IS, Univ. of Tokyo 2005
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Supporting
Frame
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M. Nakada, et al., "Optical Coherence Tomography based on Power-over- o
fiber MEMS Scanner," APCOT 2008, Jun. 22-25 2008. C\]
Scan Range Resolution
(mm) (um)

Lateral 1. 6 40
Depth 1~2. 5 8

Page 31

Hiroshi Toshiyoshi © 2012, <hiro@iis.u-tokyo.ac.jp>, RCAST, Univ. of Tokyo, http://toshi.iis.u-tokyo.ac.jp/



KRDRRESIICMEMS XERF v 7
RO TV S 5—%MEMSIELTEEL (140 kHz)

1 "-'i

=C1)

WAES., PixchZR. BH B SHARsth, @E 2. B 2. BBigz. £5 %, 'SEMEMSRF v FZMAU/SS-OCTASRERETRN R
BRFStYY - 94009V VERHER $£270 YUY - 9009V VE RBYRTA) YVIRYD A, FEH225108148 (K) ~158 (&) .
KICUEXYE (BREMWTH SRENELZRARE) . C3-5 (RBFRNERE)

Hiroshi Toshiyoshi © 2012, <hiro@iis.u-tokyo.ac.jp>, RCAST, Univ. of Tokyo, http://toshi.iis.u-tokyo.ac.jp/

M E M S JERF v I TH IS K % hillfit) > F iR K bl

Page 32

[External Cavity Laser]

Scanner _— _~_._| |_-._ \ l._. ._::>
Output

Beam
Expander

Diffraction
Grating

X177 lmm 8988 16/JUL/83.

Page 33

Hiroshi Toshiyoshi © 2012, <hiro@iis.u-tokyo.ac.jp>, RCAST, Univ. of Tokyo, http://toshi.iis.u-tokyo.ac.jp/



RERESIDSR(E

BROSHEEL BBEROIL—ALL—KTPvT

This research is supported by Optoelectronic Industry and Technology Development Association (OITDA), subsidized by JKA through its Promotion
funds from KEIRIN RACE.

—— r—— — : : - : Page 35
Hiroshi Toshiyoshi © 2012, <hiro@iis.u-tokyo.ac.jp>, RCAST, Univ. of Tokyo, http://toshi.iis.u-tokyo.ac.jp/
—\ O
7—\
WBAWABMEMSBIRT « T L «
FEYRAVRYILX Y Vit "
FIYINAMOO0=Z5— Ribbon Air Gap
Mirror —10 deg Moving
Mirror +10 deg Ribbon gz;"t’;‘;';

(Bias Voltage)

Silicon Light Machines
Grating Light Valve

Pixtronix
Digital Micro Shutter

Spring Tip Substrate

Qualcomm
iMOd Incident light

. P’ ‘Lr__

OPEN STATE COLLAPSED STATE

Glass substrate  ———
Thin film stack ———_
Air gap

Reflective membrane ¢

Microvision
Nomad

Page 38
Hiroshi Toshiyoshi © 2012, <hiro@iis.u-tokyo.ac.jp>, RCAST, Univ. of Tokyo, http://toshi.iis.u-tokyo.ac.jp/ g




HAX v 1 BT2RILIEER

STAMLEY,

Hiroshi Toshiyoshi © 2012, <hiro@iis.u-tokyo.ac.jp>, RCAST, Univ. of Tokyo, http://toshi.iis.u-tokyo.ac.jp/

ESRBRERF v 7

Page 40




SWENL_FILD - POFa2I—YDRIE

Upper Electrode PZT
| >

Substrate

Bottom Electrode Torsion Bar

Applied Voltage with %ﬁonant frequency

| Mirror tilt by twisted torsion bar I
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ALy L—Y—-WHE. $£36545. pp. 183-189. 2008.
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Strong Electrostatic Field of Laser

Plasma Discharge
Molecule in Liquid

e - Quenched
/”’ f \\\\
= U NSO
Electron . !
Free electrons Free electrons Avalanche Energy
in de-ionized excided by the laser discharge dissipated by
molecule field. heat conduction

P. K. Kennedy, D. X. Hammer, and B. A. Rockwell, “Laser-induced breakdown in aqueous media,” Prog.
Quant. Electr., vol. 21, no. 3, 1997, pp. 155-248.
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5cm

YAG Laser4 mJ /20 ns @ 1.064 um, pulse 500 Hz ~ 5 kHz
Scanner 40 ~ 50 Hz
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40 mm

70 mm

Chip 7 mm x 5 mm
Mirror 2 mm x 3 mm
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