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Preparation of Nanoporous Film and Application to Sensor
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TAKAYUKI Nakano, IWATSUBO Satoshi, SHIMIZU Takaaki, TAMBO Toyokazu

Abstract

An interest for environment problem has been raised recently, so a demand of high sensitivity of sensor to monitor the air pollution has

been raised too. Higher sensitivity, selectivity and reliability and the lower power consumption of the sensor have been required in the market.

So far the sensor are prepared by thick film using oxide semiconductor. Nanoporous structure with a very large surface can be applied as the

sensing surface. The structure may drastically improve the sensitivity. However, a low cost process to control the structure has not been

developed yet. So Sn(, solution was prepared from SnCl,. The structure and the sensing properties of the films were investigated. We

developed the technique to manufacture the sensor using nanoporous oxide film by chemical solution deposition (CSD} such as a sol-gel

method of a low cost.
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Fig.1 Flow chart of preparation of SnO: precursor solution.
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Development of the high-temperature thermistor

LB, A FER, —n K
YAMANO Hirosi, KAKUDA Tatsunori, FUTAKUCHI Tomoaki

abstract

Now, the thermistor (thermally sensitive resistor) is used for the temperature detection as general temperature sensor.
The characteristic of the thermistor is roughly classified into the NTC (negative temperature coefficient) and the
PTC(positive temperature coefficient). Generally, the range of use of thermistor is limited from -30 to about 400°C.
The purpose of this research is to make the thermistor that can be measured from 0 to 1000°C, and to evaluate it.
The properties can be
The general NTC thermistors consist of Mn, Co, Fe, and
However, in these composition, the properties of thermistor are not
Moreover, because they have large B constant, they show high

The properties of thermistor are resistance, B constant, and thermal time constant, etc.
selected by powder compesition and element structure, etc.
Ni oxide. The crystal structure is a spinel type.
reliable in the temperature of 400°C or more.
resistance in low temperature, low resistance in high temperature, and they are easy to receive the influence of the
measurement noise etc. Therefore, they are unsuitable to wide-ranging use from 0 to 1000°C.

We made and evaluated the bead type termistor with composition of Y based Perovskite structure. The bead type
thermistor is advantageous in productivity and reduction of material loss compare to the bulk type thermistor. In the
result, resistance and B constants were obtained for the measurement from 25 to 1000°C by substituting a part of

¥YCrO; for Mn and Ca. We were also able to make the bead type thermistor that to be used up to 800°C after the glass

coating.
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Table 1. Electrical properties of high-temperature thermistors.
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Table.2. Properties of YCrOs; based balk ceramics.
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Y Cry sMny 504 5343 357000 99.13 3481 2714

YsCapaCrysMnys0; 5136 4943 5485 1795 1693
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Table.3. Properties of xCYMC 1{1-x) Y203 ceramics.
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Development of Small and Directional Antenna

s Eh, ®EHE &k, FAR FHik, HF b
Tokushima Tatsuya, Mineo Asada, Yoshitoshi Tsukamoto, Katsumi Tanino
Abstract
By the development of recent information communication technology, the wireless system is used in various

application fields. Especially, the specified low power radio stations and the extremely low power radio stations are
popular for the reasons that the license is unnecessary. However, because of the wavelength in the low-pass UHF band,
the antenna size tends to become large usually. Therefore we develop the small and directional antenna that can
expect to suppress interference in radio waves and improve in the communication distance. In this study, from the
typical miniaturized antennas, we chose the patch antenna.

The resulis were as follows. (1) The radiation plane size and the optimal feeding position were able to be decided on
the basis of the calculation result of the FDTD method. (2) When the size of the ground plane was enlarged with 365>
400mm from 200 x200mm, the antenna gain improved by 2dB and the front to back ratio improved by 9dB at the
maximum.
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Research for cleaning machine for mechanical parts

ZEk FE—, MK ER, BFH M, ElL RE
Masakazu Sugimori Takaaki Shimizu Hiroshi Sugimori Toshihiko Sayama

Abstract

Industry cleaning is one of the most important processes for the fabrication of mechanical parts. Especially, dry
performance in the cleaning process is strongly required, because insufficient dry process causes the serious
problems in the following processes. In this work, influences of various design parameters on the performance are
evaluated based on a simple flow model, and the results lead to the design guidelines of cleaning machine. The
flow model is characterized by the integration space of cleaning and drying. Air is introduced from the top nozzles
and flows down to the cleaning objects. The design parameters are shape of nozzle holes , total area of nozzle
holes, work gap, air pressure and so on. The influences of these parameters were evaluated by the visualization of
air flow around the cleaning objects. Visualization of air flow on the side surface of the object is carried out by
high-speed camera. The moving speed of dewdrops on the side surface was calculated by the obtained video
images. On the top surface of the objects, dry performance was evaluated in such a way that jet is pasted on the
surface uniformly and then the removed rate is calculated. The following results were obtained. (1)A single hole
nozzle is superior for drying to multi-hole nozzle in the point of less interferenced flow. (2)High speed of dewdrops
was observed on the side surface in the case of smaller gap on the top surface. (3)The larger area of nozzle hole
enables the larger removal area on the top surface, but unremoved region is left at the center on the surface.
(4)Supplied air pressure has less influence on removed region on the top surface.
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Fig.1 Modeling of cleaning and drying.
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Table1 Dimensions of nozzle holes
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Fig.7-1 Jel removal on the top surface using
single hole nozzle.
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Fig.7-2 Jel removal on the top surface using multi-hole

nozzle.
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Surface Finishing of Small Hole

B R,
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KAWASEGI Noritaka, UENQ Minor:, TANINO Katsumi

Abstract

Surface finishing method for edge and inside of small holes is necessary because it can improve performances
of various machine parts. However, for the smaller hole, it is difficult to finish the inner wall due to its small hole
diameter, and the surface finishing method of small hole has been demanded. This study demonstrates a
high-efficient surface finishing for small holes with a diameter of several hundreds micrometers. This method can
machine an inner wall of small hole by flowing slurry, including oil and grains, with a sonication. The observation of
the machined area by a high-speed camera enables lo realize that the flowing slurry is accelerated and vibrated by
the sonication, and the abrasive grain can machine the inner wall efficiently. To realize the machinability, the shape
and surface roughness dependences on machining parameters were investigated. It was found that the
machinability can be improved by applying vibrator with high-power. The surface roughness depends significantly on

the spicies of oil, which has different viscosities. The high-efficient machining was achieved by machining from both

side of the hole. These results indicate the potential use of this method for novel finishing method of small holes.
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Development of Equipment Detect Genes concerning Metabolic Syndrome
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Abstract

The risk of arteriosclerotic disease is increased very much, when a few diseases such as obesity, diabetes mellitus,

hypertension, etc. are developed. It is called metabolic syndrome, which becomes a large social problem now. The

involvement of genes has been reported.

The purpose of this study is to develop the apparatus which detects single nucleotide polymorphisms(SNP's)

concerning metabolic syndrome. People can know their own genetic information and predispositions by using it in

advance, which enables them to prevent it. Four kinds of genes were examined. We developed the new detector

consisted of two Au-rods and PTFE cell parts. It is called a-cell. The a.c. impedance was measured to detect SNP's. It
is possible to distinguish genotypes by comparing the values of a.c. impedance. The repeatability was also confirmed. In
addition, the apparatus which examines some SNP's simultaneously by measuring a.c. impedance was developed on

trial. It can save time for the examination dramatically.
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Abstract

This study aims to design and fabricate a fluid channel that can achieve high efficient fluid mixture for micro TAS.
Amaong the several micro mixers, we selected the static mixer because of mixing under laminar flow condition,
smaller pressure drop and ease of manufacturing. The chaotic mixer that has grooves on the walls of the channel
with an obligue angle was referenced. The grooves enable to generate traversing flows in micro channels and
accelerate the mixing of liquids. In order to increase the mixing performance, a new micro mixer, which consists of
main- and sub-channels, was designed, and the effects of channel dimensions and flowing rate conditions on the
mixing performance was researched. In the result, it was found that there is an effectual dimensional ratio between
main- and sub-channels for efficient mixing. However, the flowing rate has little influence on the mixing efficiency.
Under the effectual dimensional ratio of both channels, the mixing performance of micro mixer proposed in this
study was better than that of the conventional micro mixer.
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Development of the nano structure object using an anodic oxide film
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SHIMIZU Yuya [SHIKURO Tomoaki MATSUI Akira NAGAE Takehito HIMI Kivokazu FUJIKT Satoshi

Abstract

The aluminum anodic oxide film was prepared by anodizing in aqueous acid solution, such as sulfuric acid, oxalic acid,
and phosphoric acid. The cylindrical structure which has pores of nano meter size in diameter at the center has grown
perpendicularly from the surface. And generally, since wear resistance and hardness of this film is larger than aluminum
substrate, it is used abundantly as a surface improvement method of products, such as a sash and a pan. In recent years,
the structure of anodic oxide film is used effectively, and production of the nano structure object (nano porous material, nano
tube, nano wire) by means of the sol gel process, the electro-forming method, etc. are examined. And, by means of these
technologies, a high activity photocatalyst, and a high capacity magnetic memory, etc. are expected. In this research, we
tried the preparation of nano structure object which used the anodic oxide films. As a result, when anodic oxide film
produced in the following procedure was used as a mold, the good nano structure object was obtained. That is, an aluminum
plate (A1050) is anodized in phosphoric acid, and this anodic oxide film is removed. The remained aluminum plate was
re-anodized, and pore-widening treatment was carried out, and this film used as a mold. The applications of this
structure shown below are considered. For example, it has the material which controlled the discharge characteristic

of a chemical component, improvement in the design performance in a structure color etc.
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Preparation of Electric Circuits by inkjet Printing

R By,
SHINOHARA Orie, TANAKA Hiromi, SAKAT Yuichi,
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KAKUDA Tatsunri, HONBOQO Efi, FUTAKUCHI Tomoalki,

Abstract
Applied studies of inkjet technology for the industrial fabrication of electric devices have been advanced.
In those studies, fabrications of electric circuits using inkjet ink contained nano-sized metal have been mainly

reported.

In this study, preparation of copper circuits by using ink contained activator for electroless copper

plating on polyimide films was investigated. Activate ink contained Pd was prepared. After printing of

activate ink onto PET film suitable for inkjet printing on market, electroless copper plating process was

performed. Plated copper pattern was in shape.

For the polyimide film, surface treatment by KOH was

performed to improve printed shapes of ink. As a result of investigation of activation processes, reduction of
Pd** by solution of water and Dimethylamine-Borane was needed after printing. Plated copper patterns on

polyimide were also in shape.
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Electric properties of plated copper patterns on polyimide films were examined.
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Fig. 3. OM images of Cu patterns on PET films suitable for inkjet .
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Fig. 4 SEM images of Cu plated under different conditions.
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Fig. 5 XRD patterns of plated Cu.
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Fig. 15 SEM images of plated Cu on P! films under different
condition.
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