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Micro Fabry-Perot interferometer for visible light range fabricated by anodic bonding of SOI wafer
Tetsuji DOHI*, Kiyoshi MATSUMOTO**, and Isao SHIMOYAMA**
* Chuo University, **The University of Tokyo

ABSTRACT

This paper reports on a micro Fabry-Perot interferometer (MFPI) fabricated by anodic bonding of an
SOI wafer. Since we design optical and mechanical characteristics of the MFPI by using matrix method,
our MFPI can be used in the wavelength ranging from visible light to near-infrared. The movable
capacitor with the half mirror of the MFPI was fabricated on the SOI wafer, and this SOI wafer was bonded
to the pyrex glass substrate by anodic bonding. The MFPI fabricated in this study can be used in wide
wavelength ranging from 550 nm to 950 nm. It transmits the light from 10 to 80 % in that range. The
gap of MFPI mirrors calculated by the peak wavelength of transmitting light was change from 1580 nm to
1270 nm by applying the voltage from 0 to 180 V.
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Fig.2 Schematic view of the MFPIL.
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Fig.3 Schematics of the matrix method of the MFPI.

Fig. 4 Relationship between gap of two mirrors and light
transmittance of the MFPI.
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Table 2 Relationship between applied voltage and peak wavelength of interfered light.

Applied 2oy [m] | 2, [0m] | 2, [m] Gap of mirrors ‘ Order of Gap of mirr(?rs h [@] .
Voltage [V] h [nm] interference m | (calculated by 4th interfering light)

0 - 790 632 1580 4.00 1580

80 - 752 608 1588 422 1504

100 950 732 595 1589 4.34 1464
120 920 698 565 1482 425 1396
140 880 672 - 1421 423 1344
180 830 635 - 1351 426 1270
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Design of the tunable micro optical filter for measuring spectroscopic image
Tetsuji DOHI*, Kiyoshi MATSUMOTO**, and Isao SHIMOYAMA**

*Chuo University, **The University of Tokyo

ABSTRACT

This paper reports on a tunable micro optical filter for measuring spectral endoscope which can acquire
spectroscopic images of a target. We use a micro Fabry-Perot Interferometer (MFPI) as the tunable optical
filter. The MFPI with the Si/Si;N4/Si multi-layer mirrors and the MFPI prototype were designed and
fabricated. This MFPI can be used in the wavelength ranging from 450 nm to 1000 nm. The RGB image
of the butterfly was taken by the spectral endoscope, which consists of the MFPI prototype, a CCD, and
lenses. The image according to the peak wavelength was also acquired. Thus, we demonstrate the
efficiency of the MFPI for the spectral endoscope.
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Development of integral structure type precise linier motion positioning stage
with displacement expansion mechanism
Hirotaka TSUTSUMI, Teppei WAKATSUKI", and Yasuo YOSHIMURA ™
Tokyo National College of Technology,
*Tokyo National College of Technology (Currently NITHON MICHELIN TIRE CO., LTD.),
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ABSTRACT

A piezoelectric actuator is used as a positioning device which produces large force, high speed and high
response. In practical use for a micro-positioning system, however, force support and displacement
expansion mechanism is required to obtain precise output displacement. This research deals with the
integrated-type linear positioning stage having displacement expansion mechanism. This stage consists of
2 piezoelectric actuators, a base stage body, two kinds of hinges, and displacement expansion mechanism.
This stage is designed to be driven in the X direction, while two piezoelectric actuators are actuated
synchronistically. The basic property of positioning stage and the integral controlling system are described

in this report.
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Fig. 1 Basic positioning principle of prototype linier motion positioning stage with 2 piezo actuators.
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Fig. 3 Magnification rate measured by step response.
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Fig. 5 Step response (Experiment and simulation).
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Fig. 10 Damped wave of positioning stage. Fig. 11 Simulation result.
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Fig. 13 Step response property of positioning stage.
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Fig. 16  Disturbance inhibition experiment result.
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Development of the high-frequency mechanical watch
Hisashi FUJIEDA

Seiko Instruments Inc.

ABSTRACT
We developed a mechanical watch with high frequency, 5 Hertz movement for the first time in
about 40 years (generally mechanical watches have from 2.5 to 4 Hertz movements). It is a
fundamental method to increase frequency for improving accuracy, however there are some
technical problems to achieve higher frequency. We solved them with UV-LIGA technology and a

newly developed material.
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Development of the watch with pedometer function
Satoshi SAKALI, and Keisuke TSUBATA *

Seiko Instruments Inc.

ABSTRACT

We developed a new watch with pedometer function (Cal.S670). The watch comprises a three-axis
acceleration sensor to count steps. Then, we can detect a touchdown impact (landing impact) to occur in
the direction that is different from a run in a walk. Also we developed new algorithm to count steps from
data of three-axis acceleration sensor. In this way, we can count steps during not only running, walking,
but also changing position of the watch. Finally, we were able to achieve the high-precision detection by

optimizing a detection condition.
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Fig. 1 The number of Tokyo marathon applicants.

2. S670 S LKA

S670 DIMBLE L OMERE% Fig. 2 (03, ARELELIIGET TR J UM TR O S50 HIH AR % i 2 7=
o= TR CH D, A T —A AV RS OERE X 1 o NEE - Y & iR
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TIME / Automatic calendar (to December 31, 2060)
CALENDAR | Auto illumination function
2 year battery life (CR2025 X 1)
PEDOMETER | Three-axis acceleration sensor
Detection in RUNNING / WALKING mode
Detection precision : 3%
(By the vibration tester based on JIS-S7200)
Conversion of distance, pace and consumption energy
STOPWATCH | Approx. 100 hours in 1/100 second increments
Target timer function
MEMORY Lap memory function (up to 300 LAP)
RECALL Monthly data function (up to 36 month)
Memory can be held during battery replacement.
SETUP Stride length, weight, unit and measurement sensitivity

Fig. 2 Appearance and specifications of “SEIKO S670”.
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Fig. 10 Frequency distribution chart of detection error.
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Development of chronograph reset mechanism in analog quarts watch
Kei HIRANO, Masayuki KAWATA and Tamotsu ONO

Seiko Instruments Inc.

ABSTRACT
We developed an analog quartz-type chronograph watch with new chronograph reset mechanism. This
mechanism enabled no adjustment of reset and reduction of the number of the chronograph parts. In addition,
by the adoption of the asymmetry heart cam, it became hard to be affected by the coefficient of friction and was

able to simplify heart cam production.
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BOEHTEL. SOV RIS IFATAZATEHRALEETT , SETIET—RADRIBEINTE
2EEEE. THIVERDVEDELTRYANELT, (Figd)

Flo . BEL—REGSESTVAEMNSREMYRAA LT T S=OICAIY SN =, BRALEENT-
ER T YBINI=S5T DREIETTEICENMTULET, (Figh)

Fig.5



BIARTSETZAOTYIAR(2, 4, 8, 10B4IE)
BERTAVTYIRIE, ENSRBERTAVIRTHILDON., AlEMSBOZE. SLIANETIETH
FHAREERLET, (Fig6)

Fig.6
[ ES+d
=R, XFREKRICHAFE2—2BHEHLTYIUERA YMFDLEE
R ZERRKT. COETILORREZLY BRI TVET . (Fig?)

BHFLLL—T I/ X(AEHERR Fig.7
BLBOGERR. X OEAL0TADHOERERELIZTHF1UTT, (Figs)
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Brooks Brothers in BASELWORLD 2012

Jrde fofe
TA T VAV ABRE Uy F A

AN—=BL TR SN D BN IR R ORFE « A O EFREFEF AT BASELWORLD. 444 45

M6, 1800 fHLL E D HBEHEE R - CREERICEE S iz, ALEEIX 2007 F£L 0 10 7 NBEZ %

17 CUW5. T[Brooks Brothers] MOF Ea—& bl 7 =7 DEBEZIEVIRS.

‘ Brooks Brothers in BASELWORLD 2012
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‘ Brooks Brothers

TIMEPIECES

1818 4FAIZE. 200 EUTVVEESL & 5o
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