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Study on the Application of Magnetic Thin Films
- Development of the Magnetic Sensor of Frequeney Multiple Modulation Type —

e ik WHE OB Bt #Hk &H xR 2% =B
EOSHIHAMA Tetsuo - TAKASHIMA Wakoto - TAMURA [kuo - ASADA Mineo - TANINO Xatsumi

Abstract

Generally describing, Hall or magnetoresistance elements are used to measure DC magnetic field. The sensors
those were used these elements are sensitive to environmental temperature and their ocutptt voltages are faitly
small. In this study, we fabricated a magnetic sensor of frequency multiple modulation type which has amorphous
magnetic thin films as a magnetic core in order to overcome the shortcomings of above mentioned though to aim at
minjaturization of magnetic sensor. We wound enamel copper wire on a care. We investigated its detection
sensitivity, detection range of magnetic field and tempsrature dependence of output voltages. We zlso compared
these output characteristics with those of a sensor of asteroid type. The sensor has been designed completely
based on the data of output characteristics varing filn size, permeability . exciting frequency, intensity of
exciting current and turns of coils maintain detection sensitivity of 0.15 volt/Gauss and its sensibility range
of magnetic field is 2.0 Gauss. The problem of miniaturizaticn of sensor and realization of higher precision and
sensitivity are remained, but solution of these are expected to be conquersd practically by using plansr eoils

for magnetic core.
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Study Concerning the Development of the Instrument

Evaluating the Finished Surface Roughness of Metal Molds

B R mE EfT s G =M # W& fm A
YANAGIHARA ¥iyosi-TAMURA Masayuki-TAKAYANAG] Teshinobu-YOSHIDA Tsutomu-YAMAMOTO Toszohisa

Abstract

Now, there are many enterprizes that undertake designing and producing metal molds Tor plastie products and many
of them are produced in Tayama prefecture. By the way, how to evaluating the surfaces roughness of metal molds
depends mainly on the sense of sight of the technical exparts who engage in producing. Though the sense of sight
recognizes well the heterogensous patterns on the surfaces. it do not well the homogenzous. Moreover, the sense of
sight tend to takes the light Intensity as about a half. when it decreases actually about its 90%. So the semse of
sight is not so credible as expected.
¥e studied about how to evaluating numerically the surfaces roughness of metal molds using light.
At First. we looked up the surfaces that vere mirror finished and almost flat: we measured the surface profiles and
roughness of them by the stylus method and the reflection of them with the goniophotoneter and considered zbout the

results. Next, we produced on trial the optical measuring instrument evaluating the characteristies of the surfaces

of metal nolds and cheeked its performances
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Study of Simple—type Ultrasonic Diagnesis Egquipment,
Applied Flexible Epoexy Resin Sheet Composited with

Ferroelectric Ceramics,

\LiE 200 EfE #e HH Zx B s &% =B
YAMADA Yoshiaki - OBATA Norifumi - ASADA Mineo - FUJIXI Satoshi - TANINO Katsumi

Abstruct

Ordinary, the piezoelectric naterials which are served as ultrasonic transducer have ferroelectrie ceranmic

characteristic. Repentantly, these solid matter has been restricted in a few short comings in spite of superior

gensitivity. These defects are present at the followings; (1) acoustic impedances show at high range about 20 times

compared with water, oil and living body, (2) permittivities show high values and (3} it is difficult to get thenm

with various shapes at will. Consegently, a number of macromolecule structures piezoelectric materials are attract

to make up farcaramic'sliaul1sA In this group for study, a research squad attempted to develop special simple-type

ultrasonic diagnosis equipment to applicate epoxy resin piezoelectric materials, so as 1o increase piezoelectric

efficiency, whieh is made a composition with ferroelectric ceramics

The results of this study suomerise as follows:

{1) Epoxy resin sheet which vas made a composition with ferroelectrie ceramics, Was possible to use in frequency of
wide band,

(2} The sensitivities of transmission and reception were improved to adjust thickness of copper plate using rear
electrode of ultrasonie transducer.

(8} The directivity of ultrasonic wave was improved to arrange appropriate suitable curvature for ultrasonic
transducer.

{4) The prototypal ultrasonic transducer was able to recognize the various figures of objects in sillicon oil.
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Study of Acoustopptic Device Using In-diffuslon Waveguide
W OBE BH F°F —oO & AR HE &% B
WAKABAYAS| Sigeki-TABATA Fujio-FUTAKUCHI Tomoaki-HONBO Eiji-TANINO Katsumi

Abstract

Single erystal of LiNbOa exhibits excellent optical and electrical properties, while its large single crystal is
availed for optical devices. And optical waveguides by LINbOz have been investigated for realization of integrated
cireuit of optical elements.

In this study, for the developement of acoustooptic defllecting waveguide by LiNbOs:, we analyzed the composition and
structure of LiNbOsz waveguide by Auger electron spectroscopy and X-ray diffraction pattern. Besides, we evaluated
the piezoelectrisities of LINbOs by adnittance curve of IDT(Interdigital Transducer). [DT was fabricated on the
waveguides with Al thin film that was deposited by EB evaporation or RF magnetron sputtering.

The results summarize as follows:

{1} Ti econcentrations in Ti in-diffusion LiNb0s waveguldes were analyzed by Auger clectron speciroscopy and

converted into refractive index changes.

{2) Lattice constants were analyzed by X-ray diffraection pattern on IZ=-cut proton=—exchanged LiNbOa waveguides, but

on Y-cut proton-exchanged LiNbOa vaveguides more precision measurement were needed.

(3) Exellent piezoelectrisity was degraded in the proton—exchanged LiNb0Os waveguides. although it came into being

in the Ti in-diffusion LiNbOs.

(4) The depcsition process must have a facility for high quality and goed adhesive metal so as to fabricate the

electrodes to be make use of the integrated optical devices.
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Study of Measuring system by Image Processing

B 190t FiZh A E HE B il M
MURAI Tetsuo - NISHIURA Shinichi - |SHIKURO Tetsuya - KUBOIXE Yoshifumi
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Abstract

Recently, in inspecting or measuring a lot of articles by image processing method, we will be able to get the
satisfactory answer in the present technology. But actualy, in the case that was required more lower cost or more
shorter measuring time, it is difficult to produce a system. And it ls difficult to mesure sizes of an object which
has three dimensins figure too.

A retainer which used in a roller bearing is a figure of truncated cone, and it has many square holes on corn
surface those used to support roller. And it is required exact hole width and hole pitch. We are testing them at
zechanical method which was conformed Lo contact ta mastor tool, but it is impossible to imspect a burr and etc, So,
ve attenped to mesure the width of retainer with inage processing whieh used CCD camera and super brightness LED
array for ligthing method.

The results summarize as follows:

+ Image processing appartus vhich was able to measure the frame width and square hole width of conie-trapezium
retainer was produced on trial,

- No-shading image was obtained by using super brightress LED which arranged around the object.

= The rotate method to objeet was to skip to measuring position, and the mesuring time was less than B seconds
per a piece of retainer, and the measuring precision was plus 0. 06mm in this method.

Moreover, for example of application of super brigthness LED, we manufactured for trial of visual Inspection

apparatus for inside surface defect of metal can
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The Devlopment of Ultra Sonic Stick

W OEEE o
HORI Tokio » NAKAMURA Toru

Abstract

Ordinally blind man uses stick in walking. But,area of the destination by stick is limited inside arrival
distance of the one in the recognition of obstacle. So,electronic apparatus for aid of walking has been
developed recently.Many paper has reported already.

This paper also is related with apparatus to help smooth walking.Ultra sonic apparatus is added in the stick.
Ultra sonic osillator is arranged in the place of handgrip.And some parts recieve the reflected ultra sonic
waves, Blind man can measure the distance by himself and obstacle by this difference between radiation time of
pulse by vabrating relay devices.Blind man ean know standing position of himself against the obstacle. They can

escape the obstacle by this method freely and walk smoothly the road
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Study of the Self-Learning Man—-Machlne
System for The Disabled

— Development of a complete implantable FES

(Functional Electrical Stimulsation ) system -—

tH E— AB - WLF &=
TUCHIDA Ryuichi+OHSRIMA Junichi-YAMANOTO Toshiyasu

Abstract

The percutaneous electrodes FES ( Functional Electrical Stimulation ) system has been used to reéain a
part of movement of the upper and lower extremities in the upper neuron lesions.

However, in a ¢linical use,it has some problems to solve from a standpoint of ADL( Activities of Daily
living J;1) troublesome treatment of the percutanecus electrodes and connectors, ) a risk of skin in-
fection,3) a balky interface system,etc. )

So,we develop a complete implantable FES system. The system is intended for permanent usage, which should
be small, lightweight, and has low pover consumption. in this report, we have tried to figure out a basic spe-
cifieation, and to construet a cireuit.The stimulator cireuitry consists of power supply units, control lo-
gic units,and output units. The power supply units contain a receiving antenna, diode bridee, zener diede,
etc.The control jogie units contain 5 CMOS IC deveices. The outpul units are made up of & bit D/A converter

Op+Anp..and analog switches

On this time,we suggest

1)logic [C:Better to use one chip microconputer IC to reduce the nunbers of ICs.

2) Power Pupply:lt is useful to divide into two supply voltage;+5V for logic circuit, +18V for output sta-
ge amplifier.

3) Receiving antenna:It is very important to hold in a condition of fixed gain,even if the antenna moves

in a body.

4) Safety circuit

ele.
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