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1) Microstructures and sensors:
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2) Micro energy sources:
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3) Micro electron emitters and optics:
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4) High density data storage and nanomachining:
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Figure shows an example of
through-out etching of Pyrex glass
(200mm in thickness). Deep RIE
can be applied for many kinds of
material sach as Pyrex glass, PET,
SiC and =0 on.

Cross section of 8 tip used for near
ficld zcanning optical microscope.
This very small aperture {20nm} is
made by 5i isotropic ciching and
thermal oxdization.

Silicon micro air twrbine for rotating
an integrated wire grid polarizer
have been fabricated &8s a
poralization modulaior needed for
infrared  surface  adsosption

APeCTiaCOpy.

Active catheters for using vasucuolar
surgical operation. Distributed shape
memary alloy (ShA) coils ane
utilized as actuators for movement
in multi-degrees of freedom.

Magnetic detector of shiclded loop
coil to detect high frequency near
magnetic field. This sensor can use
for balun and eliminate the induced
voltage from the electronic field.

Magnetic thin film nductor for
impedance maching of mobils
telephones. The inductance of the
inductor increace 50% by using the
CoNbZr thin film at 1GHz

An  electrostatically  levitating
micromater has been developed for
o high preciston inertia measurement
system. The rotor is fabricated usimg
the deep RIE of silicon,

Thiz sensor detects the relationship
beraeen the displacement and
reaction force of the ossicles during
the suspery. The load applied to the
conter of the sensor is detected as a
change of the sensor capacitance.

A capacilive micro-accelerometer
for subsurfece seismic
measurernent, This sensor has
eomparabie sensitivity and
frequency characteristics with
conventional pierpelectric
seismometers.



Integrated microsystem and microelectronics

Cross section of ransistor gate
length is 0.05mm. The transistor
was made by absorbed atomic
mionolayer diffision method.

A high-speed network chip for high
performance  parallel  computer,
"Super Channel”. Each 5C have
bandwidth reaches 333MB/sec-

oad/processar

This figure shows a neuromorphic
apalog wizion chip. This chip
as conirast emphasis and orientation
detection.

Cross section of 3-D integrate
circuit mady by 3-D imegrate
technology. We can sce cach 3
layers include CMOE circuit is well
bonded

Paralled processor system designed
for Monte Carlo Analysis. A special
paralel microprocessor for Monte
Carlo simulation has been
developed to perform o compact amd
low cost multi-processor system,

A new neural network chip com-
posed of quantized synapses , 4 new-
rons and 16 synapses. The chip size
of a quantized connection neural
nebwork can be reduced greatly
since the circuit is guite aimple and
it requires less memory devices.

3D multiport memory test chip for
parillel processor sysiem without
bus botleneck using -0 mtegrated
techmi logy

This photographs show a resonant
tic electron emission related to the
resonance effect of subbands in
quantum structures is observed from
the resonant mneling cathode,

Commun cation & contrs]
CNEOS 10

Flmhle limds

Active Catheter

Active catheter which has integrated
commmstication and control creuil.
The integrated circuils are incorpo-
tited within each links for minimise
the mumber of lead wines, The thres
commdon lead wires for communics-
tott was made by fexible polyi-
tivicle-baged intereonnestiod.



Micro-optics and opto-mechanical systems
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Transmission-type optical beam po-
sition sensor. Most of the light pass-
es through the sensors due o the
photocells with mesh-structure.
Therefore, the sensors can be placed
in tandem for the alignment of sev-

Pinhole intaprated ¥0
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Integrated optical distance sensor
combinmg compact optical interfer-
ometer and reflection-imensity-type

consists of 40nm thin film photo de-

tectors which detect the standing
wave generated by interference.

Captinal wannersbdes
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Al wirirg

The polvmide optical waveguide
with Al micre-mirrors for communi-
cations and Al wirings and Cu
bumps for elecincily supply are
formed on MCM substrate called
optical plate,
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Auntomatic pinhole spatial filter with
shape memory alloy actuator. The
pinhole spatial filter with automatic
alignment fimction is an
indizpensable component in laser
mterferometer and holography.

Oscillation of micro-dye-laser fabo-
cated by Si-mold. The mecro-cavity
laser was produced using 51 mold,
which was fabricated by deep RIE
followed by anisotropic Si crvstal-
line etching. It 15 shown that very
smooth surfaces were generated by
the proposed technigue.

Small diameter ($125em}y fber op-
tie pressure sensor for using catheder
surgical operation. A thin diaphragm
18 formed at the end of an optical fi-
ber and the deformation by the pres-
sure i detected interferometricallly

(Optical fiber with lens. Fiber con-
nections are essential for construct-
ing optical fiber network. In order io
improve the connection efficiency,
an optical fiker with lens at the end
was fabricated by the newly devel-
oped three dimensional lithography.

51 anti-reflection surface using sub-
wivelength  grating.  Sub-wave-
length gratings having high aspect
ratio suppress effectively the reflec-
fion of the surface, Using fast atom
beam etching technique, surface
grating with high aspect ratio was
fabricated

A SEM image of the 21 periodie
series of reverse pyramid cavities
fabricated with EB Hihography and
3i anisotropic wet eiching, Thermal
emission spectrim can be controlled
by perindic susface microstructires
with a pericsd as long as optical
wavelengths,



2. PowerMEMS 2003 &3] Q<F

PowerMEMS 2003 &}3]i= 20031 129 4U 3} 5¢U o]5o] Ax ¥ npFslz] o
A AMHHUCE PowrMEMSE @A w2 A wrAs|urta gl A Forz dAES
AAsAY, 71AA oUA], E Hx, FES AT +
Aastar ok dYS A= A 7159 7k Hulojy, WA HeS A% s) 3
A mlola g2 A8 AAE o]&she W JhdEa 9tk o] HF PowerMEMS
T AAR dd AZgS dxste FuE dAAEEY] 1Y FEdeE s
o] Frtetar Atk oY dk Al oS SHEolu iAo m He o
TFAENA ATH] AL 575 ATt ATh ARG wlola® dV|H, A=
AAFo A 7hAd A o] Atk webA, old tiE AEo] ld i
Ao, olE g HWkAQl T]zo] A & Folf o]fd 7=
AH wZE 9lste], PowerMEMS 20030] 7H&H = om, o5 &<t - FE RSt £~
gto] Zb=o] ATabEo] A3t

i)
o
z
<)

Ll

o

S35 A WokE Ay EY,
- Micro-fuel cell & micro-fuel processor
- Combustion-based micro-power source
- Micro-thruster
- Other technology
so® A FA VlEs o83 ouA MY FXel i s dASGS

Q= 38ol .

15
12
i
¥

of

theel 23 ZASE vo]az AndAdAe] TR AT 5P 5 49
ATt
- Microstructured Reformers for Fuel Cell Applications (IMM<2] Dr Holger Lowe)
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- Direct Methanol Fuel Cells Powering Mobile Electronic Devices (== A]H}2] Eiichi Sakaue)

- Power MEMS Considerations (M.1.T.2] Dr Alan H. Epstein)

- Fuel Cell Integration and Operation with Microtechnology-Based Fuel Processor Systems
(pacific Northwest National Laboratory2] Dr Jamie Holladay)

- Direct Methanol Fuel Cells and Thier Stacks Using Multi-Window Microcolumn Electrodes



and Common Electrolytes (KAISTS] =5 BHA}L

- Microchannel Devices for Chemical Plants (Kyushu University 2] Dr Katsuki Kusakabe)
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749l Y. Suzuki BFAF7F 233 “Micro Catalytic Combustor with Tailored
Al,O3 Films"

- <X National Institute of Advanced Industrial Science and Technology2] ©]’d & HA}
7} 233k “Fabrication of porous Micro Channel for Micro Fuel Reformer”

- 253 it wket FE AdTekal 9lE Matsushita Electric Works©)
Kazushi Yoshida”} 23t gF “Miniature Electrical Power Source Using Catalytic Combustion
of Butane"

- v]=; Stevens Institute of Technology2] ©]%-3 ®MAL7} 2 3F “Thin-Film Catalyst

Development as Key Part of Rational Heterogeneous Microreactor Design and Fabrication”
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