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Introduction to the Issue on
Microoptoelectromechanical Systems (MOEMS)

HIS ISSUE of IEEE ®URNAL OF SELECTED TOPICS IN between two V-grooves. Two papers in this issue report on
QUANTUM ELECTRONICS (IEEE JSTQE) summarizes theevanescently coupled MEMS waveguide switches: Chetlet
state-of-the-art advances in the emerging field of microopt. demonstrate a 2 2 switch with variable gap between
toelectromechanical systems (MOEMS or optical MEMSaveguides, and Veldhuit al. describe aroN/OFF switch by
MOEMS generally refers to the optical and optoelectronieplacing one waveguide with absorbing element. Two types
systems that include one or more micromechanical elemerdé.optical scanners are reported in this issue: Hagelin and
In contrast to conventional optomechanical systems that eBslgaard present a surface-micromachined polysilicon mirrors
ploy bulk mechanical parts, the micromechanical elements for display applications (102 by 119 pixels demonstrated), and
MOEMS are batch fabricated by the micromachining [als@aseenet al. report a diffraction grating scanner powered by
known as microelectromechanical systems (MEMS)] tech- polysilicon micromotors.
nigues. They are smaller, lighter, faster, and cheaper than theiA micromirror array is a unique device enabled by the
bulk counterparts, and can often be monolithically integratddOEMS technology. It has applications in display, adaptive
with the optical components. optics, and spectral analysis. Two papers in this issue address
The ability to integrate moveable optomechanical partee adaptive optics applications: Bifaret al. report a de-
and microactuators has opened up many new opportunitfeemable mirror device, and Cowaat al. present a segmented
for optoelectronic systems. A small displacement (or rotaairrors, both are made by surface-micromachining technology.
tion) can produce a large effect in optical systems. Withim et al. report a new micromirror array with vertical spring
MOEMS, sophisticated optomechanical devices can now fue display applications. A Hadamard transform spectrometer
integrated on a single chip of silicon. Their applicationemploying a linear micromirror array as a switchable entrance
include telecommunication, display, scanning, data storageask is reported by Dieldt al. In the area of optical sensors,
signal processing, and sensing. This issue explores varitues Dantec et al. report a tunable filter based on InP-air
issues of MOEMS, including advances in devices, processimgcrocavities, and Tohyamet al. describe a fiber-optic tactile
and integration technologies, system design, packaging, amhsor. The packaging of MOEMS devices is discussed by
modeling. The fabrication technologies reported in this iss@#h et al, and the modeling of MOEMS waveguide devices is
encompass surface-micromachining and bulk-micromachinirgported by Khalilet al.
processes on semiconductor (both silicon and 111-V) substratesThis is the first Special Issue on MOEMS in IEEE JSTQE.
as well as optical fibers. We hope this issue will provide the readers with an overview
The topics covered in this issue are organized into sof the MOEMS technology as well as detailed reports of the
sections: free-space optical switches, waveguide and fibaehnical advances. Lastly, we would like to thank all the
optic switches, optical scanners, micromirror array devicemthors for contributing to this issue and the reviewers for
optical sensors, and packaging and modeling for MOEMS. Tketting a high standard for the papers and bringing this issue
free-space switch usually employs microactuated movealtepress on time.
mirrors to reflect or steer input optical beams. In this issue,
Lin et al. present a surface-micromachined matrix optical
switch with_ elegtrostatic actuation. The scglability of the MING C. WU, Guest Editor
MEMS'matnx switch for Iarge-sc;ale networks is also analy;ed Department of Electrical Engineering
th'eoretlca'llly. An eI.e'ctrpmagnetlcaIIy actugted MEMS switch University of California at Los Angeles
with latching Capablllty is reported by Toshiyosdial. Gileset Los Angeles, CA 90095-1594 USA
al. report a continuously variable attenuator based on a MEMS
reflection optical gate. Yasseedt al. report a 1x 8 rotary
optical switch driven by electrostatic micromotor. Monolithic

integration of a MEMS modulator with a photodiode is also NicoLAAs F. DE RoolJ, Guest Editor
reported (Waterst al). Institute of Microtechnology

The guided-wave MEMS optical switch usually comprises University of Neuchtel
a moveable waveguide or optical fiber. Two papers in this 2007 Neuchtel, Switzerland

issue discuss k 2 switches with moveable fibers: Nagaoka
reports a 1x 2 switch with magnetic actuation and latching,
and Hoffmannet al use thermal actuators to move a fiber HIROYUKI FUJITA, Guest Editor

Department of Industrial Science
University of Tokyo
Publisher Item Identifier S 1077-260X(99)02373-4. Tokyo 106-8558, Japan

1077-260X/99$10.00] 1999 IEEE



IEEE JOURNAL OF SELECTED TOPICS IN QUANTUM ELECTRONICS, VOL. 5, NO. 1, JANUARY/FEBRUARY 1999 3

Ming C. Wu (S'82-M'83) received the M.S. and Ph.D. degrees in electrical engineering from
the University of California, Berkeley, in 1985 and 1988, respectively.

From 1988 to 1992, he was Member of Technical Staff in AT&T Bell Laboratories, Murray
Hill, where he conducted research in high-speed semiconductor lasers and optoelectronics.
In 1993, he joined the faculty of the Department of Electrical Engineering at UCLA, and is
currently Professor. His current research interests include MEMS, MOEMS, optical switches,
free-space integrated optics, high-speed optoelectronics, microwave photonics, and optical
interconnect. He is the Director of the MURI Center on RF Photonic Materials and Devices
sponsored by ONR. He has published 95 journal papers and 160 conference papers, contributed
one book chapter, and holds eight U.S. patents.

Dr. Wu served as General Co-Chair of the IEEE LEOS Summer Topical Meeting on Optical
MEMS in 1996 and 1998, and Program Committee Chair of the 1997 International Conference
on Optical MEMS. He has also served on the Program Committees of CLEO, OFC, IEDM,
and DRC. He received the Packard Foundation Fellowship in 1992, and the Meritorious Conference Paper Award of GOMAC
in 1994. He is a member of the American Physical Society, Optical Society of America, URSI, and Eta Kappa Nu.

Nicolaas F. de Rooij(M’84) received the Ph.D. degree from Twente University of Technology,
The Netherlands, in 1978.

From 1978 to 1982, he worked at the Research and Development Department of Cordis
Europa N.V., The Netherlands. In 1982, he joined the Institute of Microtechnology of the
University of Neuchtel, Switzerland (IMT UNI-NE), as Professor and Head of the Sensors,
Actuators and Microsystems Laboratory. Since October 1990 till October 1996, he was Acting
Director of the IMT UNI-NE. Since 1987, he has been a Lecturer at the Swiss Federal
Institute of Technology, Zurich (ETHZ), and since 1989, he has also been a Professor at
the Swiss Federal Institute of Technology, Lausanne (EPFL). His research activities include
microfabricated sensors, actuators, and microsystems.

Hiroyuki Fujita (S'76-M'80) received the B.S., M.S., and Ph.D. degrees in electrical
engineering from the University of Tokyo, Tokyo, Japan, in 1975, 1977, and 1980, respectively.
In 1980, he joined the Institute of Industrial Science at the University of Tokyo as
an Associate Professor. From July 1983 to June 1985, he was with the Francis Bitter
National Magnet Laboratory, Massachusetts Institute of Technology, Cambridge, as a Visiting
Scientist, where his research activities were acoustic emission monitoring of superconducting
magnets and cryomechanics. He is currently a professor at the Institute of Industrial Science,
University of Tokyo, Tokyo, Japan. His current research interests include micromachining

technology, microactuators, and micromechatronics. He is an Associate Editor difuirel
of Microelectromechanical Systems

Dr. Fujita is a member of the Japanese Society of Cryogenic Engineering and the President
of Sensors and Micromachines Society of the Japanese Institute of Electrical Engineering.




