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I. EFERADIY FTYF T RDOHAE

A Study of Wet Etching for Electronic Circuits

HR RE ZN wE EH iy — E #GEA
SONE Hironobu  OBATA Tsutomu  [SHIKURQ Tomoaki  YAMAZAKI Shigekazu ~ MATSUDA Toshihire
Abstract

Wet etching is widely used to produce metal wiring patterns of electronic circuits(ex. TFT-LCD). Mixed solution of

H3aPO4s-HNOz- CHiCOOH is commonly employed for wet etching of aluminum and molybdenum. The composition and

temperature of solution affect the etching rate and taper angle.

1.

\We study to find the most suitable etching solution and to discuss the mechanism of wet etching of stacked film(Mo-Al-Mao).

The results are summarized as follows;

(1) The taper angle could be realized by varying of HNO; and CHsCOOH concentration when the temperature of etching

was 40°C.

(2) The etching rate increased with addition of HNOs or by heating bath.

(3) The etching rate decreased with addition of H20.

(4) The number of bubbles increased with addition of CH3COQOH.

(5) The photo resist were damaged with addition of H;0.
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4 16 0.25 2.5 1 240 165
5 16 0.25 0.5 1 264 264
6 16 0 1 2 203 {22
7 16 |0 0 2 165 92
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Fig.2. SEM photographs of cross section of etched films.



(b) BEELIREOEHE
- BEEROFIIENEVES (30, ®6 #5H)
GEGHERR « V) /B FHmE - B - AK=16: 06 :y : 0Ty

EEEOWIE (BRI 2317 T, T— @A 60 ZE
B L7z, ZOfEERLT, BEEME, &REL x o F v 7o
FUETRETZAA (A) ZHHEL. 28R &BRm
NGHEREE S 2 L ahals,

IO, BRI £ T E TSI
PSR EE oo Py FRAKEC D T Y54
gl BEBAS,

BL., Z0WRMEMNS, FEEL, MHEELY L7 —F
252 BREIIANE N,

- BEESDAR IR A RS (7 &20F)

(IPGAERE « 1 B hYBE : BREE : A=16:1:y: 1)

RO (FHitE) A1 T, 7—SEH60° &iE
eliz, 7z, BEEOIRNES£< 35 L. FEH ol
TERIEREERRIR L e o s

Thiblv, Bl oF o rEORIEESEL, F
DEDEE, Mo (EE) O v For L+ E23 L
BRX B,

(© KROFMBEOFE (X8 2SHE)
(AT - 1) P FYES  BERR  k=16:1:1:2)

KEFMTDE, o FL—FEBTHENTER,
-, ADOFNERZEL T L VIR FOERLHEEE
DI ENGIoTe, ZHUE, KOFIMIL Y, KOBMEHH
W rorLExs,

IO, FIREIE UTKERIT 555, BB L Off
AREE L &E2 5,

(d HROFE (X9 2&5M)
(ifehenl « U omf : GEE  BHRR : A=16:1:1:1)

RS BOCORHIFEEIN L 22275, GRS 40°C & 50°TH
BRIT— SR E A T — AR o K& i,
Fiz, RO BRI, o FL—FAn L L, BERE
#i- 1 OO FEE RN L 7=,

b &Y, WERRIEEERE L = o T RO KT
A5 BBE M2 0 O ORERICER TS L ER S, B
(RIS 72 ) DYADFARDE S & SRIEOEEEDR
DR O TR UED A B35, IS, BRI 7= 0

UHADRAERNRE RS LIUEME T35, Zofias, 8
ORI E L faol- b B2 5,

Fio, T FEORERFAELBGR Li—oeidienis
EEZD, VBECED Al DT oF L FHEEICLD Mo
D F L Z L0 LIREEFEST R, AikolTmiaR
ElRoln T EMERETE D,

§ : FSS R A 0
(a) H,PGO, : HNO, : CH,COOH : H,0 =16 : 0.5 : 4. 25 : 12.75
(at 40°C)

15 0

)7 Dok BSECOMe. | T B O0ym
(b) H,PO, : HNO, : CH,CO0H : H,0 =16 : 0.5 : 8.5 : 8.5
(at 40°C)

15.08N 10 Tmmi x10.0r BSECOMP _
(c)H.PO, : HNOD, : CH,CO0H : H,0 =16 : 0.5: 17 : 0
(at 40°C)
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Fig.3. SEM photographs of cross section of etched films.
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Welding conditions for hardening of the stellite deposited layer
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Abstract
A gquenching process using salt bath has been applied to an acetylene welding method which is used for

deposit welding of stellite on steel. The gquenching process is as follows: As soon as depositing, specimen is put
into salt bath at a temperature of 850 °C at which is slightly higher than the low alloy steel transformation point.
And then it is cooled slowly to room temperature in a furnace.

As a result, there is no crack in the stellite layer, and its microstructure has become much finer than a

diatomite cooled one. Moreover, hardness of that layer has increased by 100 HV to the diatomite cooled one.

Frictional wear resistance of the stellite layer with salt bath cooling has improved than that of the diatomite cooling

one under a condition of adhesion wear with Ogoshi-type testing machine.

Key Words: stellite,
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Fig. 1 Specimen configuration

mass%
Co Ni Cr Mo Fe & Si Mn
Stellite No.1 Bal <3 30 - =3 23 - -
SNCM8I15 - 425 0.85 0.23 Bal 0.15 0.25 0.45
Table 2 Physical properties of materials
-6
BsCC) v o#(GPa)  F|3EEE & (MPa) @R Em A (1077°C)
Stellite No.1 1320 249 760 13.1(50~600C)
SNCM815 1530 206 1080 10.8
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Table 3 Chemical compositions of matrix and precipitates

mass%
Co Cr W Fe
Cr#Z 14.4 71.9 9.2 4.6
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Preparation of RFID Antenna Patterns by Inkjet Printing
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Abstract

Inkjet technology is a method of ejecting a small amount of liquid from a small nozzle. 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, copper patterns were prepared on polyimide films by using ink contained palladium activator for electroless
copper plating. The relationship of printing condition to the shape of the plated copper was investigated.
Electric properties of plated copper patterns on polyimide films were examined. Resistivity of plated copper was
approximately 2.6 pQ-cm The cross section of the plated copper on polyimide films with improved layer was
analyzed by FIB-SIM and EPMA. The diffusion of palladium to the improved layer was confirmed. The
prepared copper patterns were applied to the RFID antenna. Response signals from prepared antennas to the
reader/writer were measured.
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Development of Compact Hydrogen Generator for Fuel Cell System

Mo 2546 B ST BO e
KAWAHATA Motohire ENDO Ryo SEKIGUCI Noriaki
fefm Fook Al FEE
SAEKT Kazumitsui KADOSAKI Masahiro
Abstract

A fuel cell which can be continuously used by supply of fuel and air is focused as substitution battery of lithium ion

secondary battery.

The fuel cell employing hydrogen, methanol or formic acid is proposed and it is known that an output of the fuel cell
for the hydrogen is highest of ones for these fuels. However, hydrogen is usually gaseous, so it is difficult to convey
and to store. Furthermore, methods for decomposing methanol are proposed in order to obtain hydrogen, but there

is a problem to safety and toxicity.

Therefore, method in which metallic materials such as the aluminum and pure water react is being tried because of
high safety and less toxicity. Volume hydrogen density and weight hydrogen density are nearly equal to the
decomposition of formic acid and high pressure tank, when the aluminum was made to react with pure water. It may
be able to be used as hydrogen gas supply source which has high safety and less toxicity.

Until now, method using a mechanochemical reaction, an alloy with Mg, Ga, Hg and a calcium oxide are proposed.

In this study, electrochemical methods such as anodic oxidation were focused in order to obtain hydrogen with
aluminum. Then, whether it is possible to produce the hydrogen in the pure water by combining the aluminum and a
solid polymer was examined.
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Table.1 Comparison of hydrogen densities for various samples.
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A Study on the Improvement of the Measuring Reliability with
CMM(Coordinate Measuring Machine )

TR KR, &AM, HFE KHE, 2R F

Hidenori Nakahashi, Tsutomu Yoshida, Hideki Morimoto, Hiroshi Sugimori

Abstract
As the causes of the measurement uncertainty of CMM, the geometric errors and probing errors of CMM,
measurement environment, form errors and roughness of workpiece and measurement strategy exist. But, it is too
difficult to estimate it, because they affect each other complicatedly. As the evaluating method of measurement
uncertainty of CMM, the method of multiple measurement strategy are discussed for the standiardization of (ISO

16530-2,-6).

uncertainties of geometric deviations about cylindrical gauge.

more accurate because of correcting the probing errors.
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In this study, the method of multiple measurements strategy was applied to estimate the measurement

It was found that the measurement uncertainties became
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Table.4. Measuring error of master-ball caused by changing stylus position.
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Table.5. Results of calculated errars caused by different probing directions
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450 0.0024 0.0039 0.0051 0.0035 0.0052 0.0039
67.5 0.0031 0.0030 0.0058 0.0045 0.0050 0.0048
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Preparation of Nanoporous Film and Application to Sensor (2)
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Ishibashi Takahiro, IWATSUBQ Satoshi, Sakai Yuuichi

Abstract

Recently, a demand of high sensitivity of sensor to monitor the air pollution has been raised. Higher sensitivity, selectivity and
reliability and the lower power consumption of the sensor have been required in the market. For the sensitivity, large reactive
surface and sensitive grains of oxide semiconductor such as SnOz. Nanoporous structure has very large surface. The structure
may drastically improve the sensitivity. However, a low cost process to control the structure has not been developed yet. So
Sn0O; precursor solution was prepared from SnCls, So mixture between the solution and additional solution (polyethylene glycol
(PEG), styrene, h-hepta decane) to porous structure were used. The structure and the sensing properties of the films were
investigated. For SnO; precursor, PEG is suitable to form the porous structure. We developed the technigue to manufacture the

sensor with nanoporous structure.
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Fig. 3 Gas sensor prepared in this study.
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The applied research of the nano structure object using the anodic oxide film

TR7K fah A8 B KR B fi TR Yl B

SHIMIZU Yuya ISHIKURO Tomoaki HIMI Kiyokazu KAKIUCHI Shigeki FUJIKI Satoshi

Abstract

The aluminum anodic oxide film was prepared by anodizing in aqueous acid solution, such as sulfuric acid, oxalic acid, and
phosphoric acid. A cylindrical structure which has a nano meter size hole at the center grows perpendicularly from the aluminum
surface. Since wear resistance and hardness of this film is generally 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. is examined. Moreover, by adjusting anodizing conditions or forcing a nano dot array
mold on the aluminum surface, the pore of the anodic oxide film can be uniformly distributed. By means of these techniques, a
high activity photocatalyst, a high capacity magnetic memory, etc. is expected.

In the previous report, the production method of the upright nano structure was shown. According te this method, an
aluminum plate is re-anodized, after the anodized aluminum is immersed in the acidic solution containing chromic acid. Then,
anodized aluminum is dipped in sulfuric acidic solution in order to enlarge a pore diameter and this specimen is embedded into
an epoxy resin. The nano structure object is acquired by dissolving the anadic film in alkaline solution.

In this report, we show the technique of producing a nano structure object more simply and of not using chromic acid which
has a bad influence on environment. Moreover, the experimental result about the water repellence characteristic and the
structural color of a nano structure is shown.
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VI. <42 08TASF v 7DHEFE (2)
Development of micro TAS Chip (2)

AR FEE, R FER, BR O EE 818
ISHIMURA Kazuo, MORIMOTO Hideki, TSUKAMOTO Yoshitoshi, — TSURITANT Hirayuld,
JIHE B, ek Wi, R %, B sl
HKAWASEGT Noritaka . SASAKT Katsuhiro, SATOH Kazuo, FUJIKT Satoshr
Abstract

The miniaturization of components in the chemical and bioclogical fields is necessary because it can improve performances; e.g. reaction
speed, thermal conductance, and quantity of the sample. Therefore, UTAS (micro total analysis system) or Lab on chip (laboratory on chip),
which integrated chemical reactor, detection and other elements into several cenfimeter areas, have been developed. In the last year's
investigation, the micromixer which is an element of PTAS was developed by applying the mechanical machining method and enabled to mix
fluids efficiently. In the current investigation, a novel uTAS chip which has various functions of channel, pump, valve, mixer and heater will be
developed. Concretely, considering application of biotechnology field, we aim to fabricate the nTAS system which includes the gene cutting
process by restricted enzyme and separating pracess to several pattems by cataphoresis. As a result, we fabricated the uTAS chip which can
detect the DNA band paitems with smaller quantity of samples and shorter time.
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