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Fig. 1. ( a) 6 nm half-pitch resist grating by photo-curable nanoimprint lithography (NIL) [9], and (b) SOE
quarter-waveplate in Si with 20 nm width nm and 300 nm deep via NIL and etching [6].

3 Princeton S.Y.Chau

12
Plenary
unable Devices
Display
Integration systems
Spectroscopy
Characterization



Nano optics
Poster
Adaptive optics
Microscopy
Microfluidics
Communicatins

Tunable Devices
7 4 Tunable VCSEL

SOl

Subwavelength Grating
UC Berkeley

Display
GLV glating light valve
SLM Spatial light moludation
Technologies
PZT
GaN

Integrated Systems
SOl Cornell uv
CSEM
MEMS
XY

Spectroscopy

Stanford Koc
ESIEE

Microscopy

Stanford
OCT UC Berkeley Montana

Communications
Intel

Darmstadt
2 Lucent
DRIE
Florida



Lucent Technologies

Si

A Combination of Fast Resonant Mode and Slow Static Deflection of SOI-PZT Actuators for

MEMS Image Projection Display
Masanao Tani*1, Masahiro Akamatsu*1, Yoshiaki Yasuda*1,Hiroyuki Fujita*2, and Hiroshi Toshiyoshi*2

*1Research and Development Center, Stanley Electric Co., Ltd.,

*2Institute of Industrial Science, University of Tokyo
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Gimbaled 2D Scanning Mirror with vertical combs for Laser Display

Young-Chul Ko1l, Jin-Ho Leel, Jin-Woo Chol, Yong-Hwa Parkl, Jun-O Kim1, Yong-Chul Chol,
Seok-Mo Changl, Hyun-Gu Jeongl, Seok-Jin Kang2, Seok-Whan Chung2, Seong-Ho Shinl,
John Sunul, Ji-Beom Y003

1Micro Systems Lab, 2Nano Fab. Tech. Center, Samsung Advanced Institute of Technology,

3Center for Nanotubes and Nanostructure Composite, Sungkyunkwan University,
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Figure 2. Schematic drawing of the GSM structure.
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Figure 3. Fabrication process of the GSM. Figure 5. Frequency responses of the GSM for horizontal(a)
and vertical scannmg(b).
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Figure 4. Prototype of the GSM. Figure 6. Deflection angles of the GSM. (a) horizontal scanning
(resonance) (b) vertical scanning (non-resonance)



XY-Stage for Scanning Media for Optical Data Storage

Minoru Sasaki, Fuminori Bono, Kazuhiro Hane

Tohoku University
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Monday, 21 August 2006

PLE Plenary Session
PLE1 Nanostructures for Biomolecule Detection and Analysis ...
PLE2 Subwavelength Optical Elements and Nanoimprint Technology f-::r Optlcal MEMSJNMES .......
MA Tunable Devices
MA1 Tunable Infrared Sensors — Integration of MEMS with Semiconductor Detectors .
MAZ2 Micromechanically Widely Tunable VCSEL for Absorption Spectroscopy at arcund 1 55|.|m
MA3 MEMS Tunable VCSEL with Concave Mirror using the Selective Polishing Method ..
MA4 Monolithic Integration of Piezoelectric Cantilever in Tunable VCSEL .. i
MAS Nanoscale High-Contrast Subwavelength Grating Integrated Tunable Surface

Emitting Laser ...
MAG GaSb-based MICFO Mechanlcal External Cavlty Laser Emlttlng arcund 2 3|Jm
MAY Silicon Microtoroidal Resonators with Integrated MEMS Tunable Optical Cnupler......._______...___
MB Displays
MB1 Grating Light Valve Projector... .
MB2 Characterization of Plston-Tlp-Tllt mirror plxels for scalahle SLM arrays
MB3 One Megapixel SLM with High Optical Fill Factor and Low Creep Actuators
MB4 A Combination of Fast Resonant Mode and Slow Static Deflection of SC-I-PZT

Actuators for MEMS Image Projection Display ...
MBS Growth of GaN Quantum Well Film on Si Substrate anl:l Its Appllcatlcn to a GaN Sl

Hybrid Lightning Device .. e en et e e an e n e s e ennnean e n e e e en e e
McC Integrated Systems
MC1 High Confinement Micro-Ring Resonators in Silicon-on-Insulator_
MC2 Mass-Producible Nano and Microphotonic Devices and Systems ... .
MC3 Design and Fabrication of Optical MEMS Scanners for Optlcally Modulated

Fiber Endoscopes.._
MC4 XY-Stage for Scannlng Medla f-::r Dptlcal Data Storage
MC5 Fully-Functional Tip-Tilt-Piston Micromirror Array
MCB Compact and Stress-Released Piston Tip-Tilt Mirror ..

Tuesday, 22 August 2006

TuA Spectroscopy

TuAl Micromirror-based Scan Range Enhancement in Fourier-Domain Optical
Coherence Tomography .

TuA2 Vertical Resonant Comb Actuators for Fourler Transform Spectrcscopy

TuA3 MEMS Scanning Diffraction Grating Spectrometer __
TuA4 High Fill-Factor Arrays of Flexure Hinge Type Mlcromlrrcrs for Multl Ob]ect Spectroscopy -
TuAb5 A Miniature Michelson Interferometer using Vertical Bragg Mirrors on S0I_
TuAB Integrated Micro-Displacement Sensor that can Measure Tilting or

Linear Motion for an External Mirror ... e e e

TuB Characterization

TuB1 Charcterization and Manipulation of Light Confinement in a Microcavity using Scanning
Probe Technology ...

TuB2 Opto-Mechanical Chaotlc Behawour of Mlcron-ScaIed Dn Chlp Resonators

TuB3 Impact of Micromirror Seidel Aberrations on Microcavity Spectra...

TuB4 Stiction-Free Soft Landing for Infrared Thermal Detectors
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Micromirror Integrated with Piezoresistive Rotation Angle Sensor for
Measuring Small Signal ...
Integrated FET- Polysnlcon Mloromaohlnlng Process for Optloal MEMS

Nano Optics

Surface Plasmon Optics ...
Movable Guided-Mode Resonant Gratlng F|Iters by Four Blmorph Actuators for

Wavelength Selective Dynamic Reflection Control_ .. -

Nanoimprint Patterned Aluminum Photonic Grating for Refraotwe Index Measurement

A Photonic Crystal Waveguide Switch with a Movable Bridge Slah
Fabrication and Testing of Nano-Photonic Quantum Dot Waveguides........_..._.. ...
CMOS-compatible Biological Surface Plasmon Resonance Nanosensor__.______

Poster Session

Design and Fabrication of Optical MEMS Modulators with Silicon Wire Waveguide_...._______...._
High Fill-Factor Paraboloidal Microlens Arrays __. .

Characteristics of Buckled Bridges and Lifted Mlcron1|rror uslng Fllm Stress

Design and Fabrication of a MEMS X-ray Optic using Anisotropic Wet Etching of Sl Wafers
Electrostatically-tuned Optical Filter Based on Silicon Bragg Reflectors__. .
Tailored Stress in InP/GalnAs Layers for InP/Air-Gap DER-Filters with Photonlo Crystals ......
Calibration Procedure of a Multifibre Sensor for Density Measurement inside the Battery ..
Non-Contact Bias Voltage Measurement on Analog Microelectronic Circuits via a Special
Side-Electrode-Equipped Electro-Optic Tip...

An All Silicon Micre-Machined Add-Drop Dptlcal F|Iter
Design and Characterization of MEMS Micromirrors for Ion Trap Quantum Computatlon
Rotary Comb Drive Actuator with an Optical Fiber Encoder ..

A Liquid Crystal Droplet Lens Driven by Dielectric Force ..

Digital Optical 1N MEMS Switch Utilizing Mloroassembled Rotatlng Mlcromlrror

Gimbaled 2D Scanning Mirror with Vertical Combs for Laser Display . .

A Large Rotation Angle Electrothermal Micromirror with Integrated Platlnum Heater
Micromirror with Thin Film Torsion Bar and Vertical Comb using Tensile Poly- Sl
Light Emission by Dislocations in Silicon .. -

Thermo-Mechanical Detector Array with Dptlcal Readout

In-Line Fiber Optic Chemical Sensor with Gold Coated, Self-Allgned Epoxy Wavegulde
Large Displacement Deformable Mirrors Made by Low Stress Polyimide Membrane ..
Micromechanic Effects and their Impact on the Characteristics of MEMS-tunable Lasers ______
High-Reflectivity Two-Axis Vertical Comb Drive Microscanners for Confocal

Imaging Applications ___
Monolithic Bl-dlrectlonal Llnear Mlcroactuator for nght Beam Manlpulatlon

Plastic-Type OPLEAF as High Density Fiber Array for Minimized Lateral Dewce

Spacing Optical ICs __
Optical Switch using Thermo Clptn: Effect of Mloromachlned Slllcon Hemlspheres
Micromirror Array of Monocrystalline Silicon ..

Silicon-Based On-Chip Micromirrors for DWDM Wavelength Seleotwe Crossoonnects

A Micromirror with Large Static Rotation and Piston Actuation ..

Extended Tuning Range Fabry-Perot Etalon with Doubly- Supported Beam Actuators
Individually Tunable Silicon Bragg Reflectors ..
Characterization of Silicon Nitride Mlcromachlnel:l Beams via Remote

Optical Interrogation ...
Integration of S0l and SU-8 ina Surfaoe Mloromachmmg Ilke Process and Its

Application in Micro-Optical Systems

Electrowetting-Based Total Internal Refleotlon Chlp for Optloal Swltoh and Dlsplay

A Fabrication Method for Micro/Nanostructures. ..

A New Method for Microlens Fabricated by a Heatlng Compressed Alr Process
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Adaptive Optics

Two Dimensional MEMS Piston Array for DUV Optical Pattern Generation ..........................
Spatial Light Modulators for Maskless Lithography

Single-Crystal-Silicon Continuous Membrane Deformable error Array f-::r Adaptwe Optlcs
MEMS Mirror Arrays for Adaptive Optics Applications ... i
Piezoelectric Deformable MEMS Mirror for Adaptwe Optlcs Composed of PZT Th|n Fllms i
Nanolaminate Deformable Mirrors...

Microscopy

Analyses of Functions and Interactions of Protein Molecules by Single Fluorescent
Molecular Imaging ..

A MEMS based C-ptlcal Coherence Tomography Imaglng System and Optlcal

Biopsy Probes for Real-Time, High Resolution In-Vive and In-Vitre 2-D or 3-D Imaging ........
MEMS Based Dual-axes Confocal Reflectance Handheld Microscope for in vivo Imaging ...
Dual-Axes Confocal Fluorescence Microscopy with a Two-Dimensional MEMS Scanner_._..
Endoscopic Microprobe with a LVD Microlens Scanner for Confocal Imaging........................
Focus Tracking in Time Domain Optical Coherence Tomography using Membrane

Mirrors Operated Near Snap-Down___
Multi-Probe SPM using Fringe Patterns for a Parallel Nano Imagmg

Microfluidics

Optofluidics...

nght-Actuated Push!PuII Manlpulatlon of LII:|I.IId Droplets
Thermal Characterization of Liquid Core Optical Ring Resnnators
Thermo-Pneumatically Actuated, Membrane-based Micro-Mirrors __

Thursday, 24 August 2006

ThA
ThA1
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ThA3

ThA4
ThAS

ThAB
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Communications

Wavelength Filter with Integrated Thermal Control used as an Intracavity DWDM Laser
Tuning Element...

A Reconfigurable Dptlcal Demultlplexer based ona MEMS Defcrmable Blazed Gratlng

A 3D Optical Crossconnect using Microlens Scanner with Topologically Layer

Switching Architecture
Wavelength-Selective 1x4 SW|tch for Swnchlng Groups of B Channels W|th a Llnked
Micromirror Array ...
Polarization Contrcl via Tunable Nano Structures in PDMS

Deep-Trench Vertical Si Photodiode Towards Active-Device Integrated DMEMS

>1GHz Optically Excited Vibrations of a Micron-Scale On-Chip Sphere ...
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