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I. 94209 VOWE

Study of Micromachine

B A & 1. & W& ;g .
SHIRAISHI Nobuyuki YOSHII Yasutaka SHINTANI Tetsuya
HH O#H#. L R T [ S SN
FUJIKI Satoshi MATSUDA Toshihire TAKABAYASHI Sotohiro
#m B X, Ll =, 2F REBE
NABESAWA Hirofumi NAKAGAWA Akira TANINO Katsumi

a b s t r ac t

Micromachine is a functional machine whose size is extremely small, and its application to industrial fields is
expected. The range of its size may vary from centimeter to nanometer. It should manipulate micrometer or nanometer
scale of material, whereas most conventional machines are designed for human scale. In this paper, we focused on
electromagretic mobile micromachine and ferromagnetic thin film for rotor of micromotor.

We fabricated two types of mobile micromachine and named them "Denmushi”™ and "Jiguruma” respectively. "Denmushi”
used vibration of electromagnet and moved around cn rough paper surface. However, it was not able to climb a slope,
due to lack of assembly accuracy and slipperiness of the machine sole. "Jiguruma” is a kind of stepping motor whose
rotars are wheels themselves. We also prepared appropriate jigs to maintain assembly accuracy. "Jiguruma" ran at
56 mm/sec and had enough torque(4.3 g-mm) to c¢limb a slope. For more smooth molion, variation in distance between
stator and rotor should be improved. "Jiguruma™ will participate "the mountain climbing contest” in the Precision
Engineering Conference(March, 1993).

To get ferromagnetic thin films, we sputtered Nd-Fe-B on heated quartz substrates and also examined amnealing
effect. ODver 500°C of substrate temperature, crystallization of Nd2Fei4B and ferromagnetic characteristics was
observed. The maximum coercive force was about 6000 Oe of 700°C sample, which was nearly two third of the value of
the sputtering target. The annealing did not have distinct effect on magnetic characteristics.
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Fig.l Mountain climbing course of the contest
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FPHEB LT 3EOHE (WBHIVFAFOBRKME) £

TBCEMTER, PATR—BOT—FILRD EAE W, ;"; "_‘;gﬁ 1505""0(3@
x AT 10X 10X 10mm
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SWThH, UBN T VYFALDEREMTESS50 BR5E MR
3 7 THD cm® )9 7 EEN 3.0 Hz
(8HzK) TEFTES, B 0.5 A
THE ), UBYIYFAMDI-A2ERFTELRAEL T P 4.3 g-mm
ME NN O—YEAT—SMOF v v 7OFH—KERT EIFAY = F 56 mm/ ¥
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AL JHAICESR THEOEESE Y& T EEE N SiO2 AR ki _

BERTWD, 7251 MEEORRKZ ALK - (BHeax) H:02  NH4OH

E5MG0e, A=A 1 1HeTH S, Zhickt L. FEW o

BEoROY 7Y 7 L300 M3 1H0e, Nd-Fe—B v

RHEIE3 THOeE T Y, UL, AEMEEEHRBRE [ 2twsyy
Ki-oTHEINZ 2D, B THEAELKCY., ZORD, & TE D 5X10°Torr 7T Y SHE 1 5%107 Torr

BARD D 44W emE 2ot FIEM ¢ 1BEM

EIOHRETHE, YA /07 7522 — 900 —3~ADEEEEAL,

FLEBOORB L EEB ", ‘*‘

| 7=—=vury L___
5, 2 HHEMMOERLSE AFIE 1 5%10° Torr
11k, AMAEROERARERT. A5y 9 Y X, el LI
BEAKT YR Foy A8y ¥RE (V2508 : § RREHELEY) Y 4
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BHEERE (14 V4A) 2BV, B. A7) BLCHEES l [ raxzzrays
FoT+HicER Lz, ¥y FPCiRTEONd - Fe—-BRH
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—Ri, TS REBEEE MR TR, BRI L & :::m gﬁﬁﬁ
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Toktitko THHENEREEI AL >WTISRHE2MA . Fig.11. Fabrication method of magnetic thin film
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Study of Veice—-Braille Convert System
Using Syllable Recognition

itE Es B EH AR B

Yasunori Kitaki - Hideaki Shimano -« Hiroshi Yagi

Abstract

We developed a voice-braille convert system for trial. This system recognizes the voice as the units of syllables
and transfers the results into brailles. This system works on low-cost computers. We use a simple recognition
algorithm so that this system works fast.

In this year, we added a word recognition process to our system to raise the system's recognition-rate. This is an
approach to achievment of speech understanding. Recently, there are many low-cost speech recognigion units which
recognize the voice as the units of words. These units{usually including one chip recognition module and using DP
mathing algorithm)require many word registration processes. But our system requires only syllable registration
processes.

The results of our study are as follows:
(1) We measured the system’s word recognition rate(about 90%).
(2) Our system works on both low cost personal computers and work stations.

(3) We use a segmentation algorithm which segment syllables certainly.
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— Development of a complete implantable FES

(Functional Electricael Stimulation) system -

TH BE- AB - LE

TUCHIDA Ryuichi-OHSHIMA Junichi:-YAMAMOTO Toshiyasu

Abstreact

A microcomputer-based stimulator has been developed as a revised version of the former logic circuits.We replace a
4ch stimulator with a microprocessor-controlled stimulator.It is a small and compact composition,and has 8ch outputs.
The wave form of the output are changed into the biphase signal,cn the ground of wording off the tissue damage. Two
kinds of the systems has been considered in practical use,vhich are a portsble stimulator system,and a Hultichannel
Implantable Stimulater system.The cne is mainly for the therapeutic training,the other,for the functional augument.

The logic circuits are changed into a software-based system, based on onechip of microprocessor. It makes phe sti-
mulator easy to use,The stimulator contains 4 IC devices;one microprocessor,8 bit D/A convertor,Op-amps,and Photo
K0S switch IC.

A biphasic stimulus ensures the charge netrality of tissue afier stimulated, and it is also useful to mesuring of
the EMG signals.

An implantable stimulator contains one of the interface systems. RDI port of HCB8HCBOEBS is data receiving pin.
Data transmission of this system through the RS-232C interface.

We are planning a practical miniturization of this package to implant into a tissue.An implantable stimulator will

be composed of receiving antenna,electrode,and refarence GND(Package case).
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Study of Microfabrication of Thin Film
-Trial manufacturing of transformer-—

FE M £% #x Bk H¥  FR &% _—o KR HBHE Mk BF %E
TODA Masanori-1SE Hisac-TERASAWA Takashi-MATSUMOTO Iwac-FUTAKUCHI Tomoaki-TAMURA Ikuc-TANINO Katsumi

Abstract
The miniaturization and high integration of erectronic and mechanical component in recent years have prominently
increased the using of thin films. The microfabrication technology is necessary for manufacturing of high efficiency
product in addition to the deposition technology of thin films. Through some examinations of microfabrication with
thin film by phot-etching and reactivity ion-etching, several thin transformers can be made to test,
The results summurize as follows:
(1) We designed a new double spiral coil pattern of copper electrodes. The microfabrication process was established
for forming copper thin film into this coil pattern.
(2) The trial manufacturing of transformer was carried out by combining this ceil with insulating and magnetic thin
films. Several kinds of transformer were manufactured and evaluated in this trial.
(3) The plane thin type transformer was manufactured by laminating with thin copper electrodes on flexible resin
substrate and thin amorphous magnetic ribhon films. In this case, coupling coefficient(k) was 0.868.
(4) The thin film type transformer was manufactured by combining with sputtered copper, 8i0z and amorphous magnetic
thin films on glass substrate. In this case, k was 0.854.
(5) From the evaluation of the series of trials, we think that the magnetic films should have been more thicker
to get more better characteristics of transformer. So we tried to use a ferrite substrate instead of a glass
substrate Lo reduce the magnetic resistance. In result, k was 0.875 and effective frequency bandwidth was

300KHz ~30MHz.
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Table 2. Evaluation results of plane type transformer.
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Fig.7. Appearance of thin film type transformer(type C2)

and the section of this transformer.
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Development of a Measuring System of Surface Shape

Hx BM HEf #% BH Xk*E HE # 25 =HE
HOZUE Hasao Tamura lkuo ASADA Mineo YOSHIDA Tsutomu Tanino Katuﬁi

Abstract
The purpose of this study is to develope a simple measuring system of 3 dimentional surface shape with place
restrictions modelate accuracy, which can be constructed at relatively low cost price.
The results obtained in this study are summarized as follows:

(1) This apparatus can measure the displacement of a surface in a range of 40mm with resolusion of less than 1%
for the full range.

(2) Through the use a slit in front of a convergence lens, scanning a surface perpendicularly to a longer side
of PSD sensor for convex cylindrical or spherical surfaces, advancement accuracy can be made certainly,
although the error is large due to normal reflective light in case of parallel scanning to the sensor,

(3) For concave cylindrical or spherical surfaces, the error of measurament is caused by double reflection
in addition to normal reflection and can be removed with scanning surfaces perpendicularly to the senser
Iusinz a slit in front of the convergence lens.

{4) Triangular surfaces can be measured practically by scanning the surfaces perpendicularly to the sensor

L

without the slit for both concave and convex type.
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Development of a Visuel Inspection System

for Transparent Plastic Castings
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HONDOU Yutaka D0IWA Hidenori NAGAMINE Hiroyuki FUJIKI Satoshi
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SAYAMA Toshihikeo KADOSAKI Masahiro ASADA Mineo TANINO Katsumi

Abstract

Visual inspection of plastic castings are difficult because of the complex shape and various obstruction Factors
for valuation which exist in resin and production methods. This report contains two inspection methods and several
information about a visual inspection system for transparent plastic castings such as medical bottles. One is usual
lighting inspection that utilizes fluorescent lamps or incandescent lamps as light source, and the other iz laser
sensing inspection.

From the results of some experiments, the following were proved. The usual lighting method could detect almost
all the defects contained in samples. However, the most appropriate lighting condition has to be settled for each
sanple according to its kind of defect or shape. So, it is very difficult to apply this method to the integration
of inspection equipment. On the other hamd, the laser sensing appears Lo be superior method to the usual lighting
in several advantages. First, above 90% of defects are recognized by the high contrast defects’ images which are
constructed by defuse reflected beam. 4nd this sensing hardly influenced by the lighting of surroundings,

Considering the validity of the laser sensing, a proto-type system was integrated with using the laser line beam
defuse reflection method. We named thie method LLD. In this system, one directional beam scamning of laser line is
able to reduce the time for inspecton. And clear defects' images without noise are obtained by the following
technique. CCD camera is set above the beam plane and can obtain the images that the defuse reflected beam from the
defects sift from the beam line marked on the surface of the sample. And then image processing distigvishes the
defects from the noise. The LLD method can detect about 80% of inclusions which are typical defects in plastic
bottles, ’
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