
低温成膜・低下地層ダメージ・高速大面積

高知工科大学総合研究所マテリアルズデザインセンターでは,日本発の独自技術 (圧力勾配型高密度
アークプラズマガンとプラズマビームコントローラ) を薄膜成膜技術として適応させた 「反応性プラズマ蒸着法
(RPD (Reactive Plasma Deposition with dc arc discharge):住友重機械工業株式会社製)」
を基にした共同研究開発を実施しています。 RPD 法の成膜技術の特長としては基板加熱なし (室温)
の条件から 250 ℃ 程度の低温条件下で成膜速度が 200 nm/min となる高速成膜が挙げられます。
RPD 法の成膜プロセスは基板搬送プロセス (下図) であり、「成膜サイズの制限は無し」です。アークプラズ
マガンを並べることで該制限無しとなり,特性のスケール依存性の確認が可能となる大きな利点を有します。

異種材料接合の成功因子となる下地層のダメージの低減下制御には、飛来粒子のエネルギー自在設
計が鍵となります。RPD法を用いる成膜はそれを可能にします。酸化物及び窒化物薄膜/ガラス基板及び
ポリマーフィルム（シート）基板なる異種材料接合技術の構築を通して、多様な応用に適合する機能顕
在化のための研究開発を行っています。新規産業創出を目的とし、潜在的特性を顕在化及び機能化す
ることで新規/新奇応用への開発も行っています。

ADCAL を通して, 我が国が先進コーティング技術の先駆者となり, カーボンニュートラルなどグローバルで
もローカルでもある課題解決ヘ着実に貢献すべく, 当方としての役割を推進して参ります。
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Schematic diagram of Reactive Plasma Deposition with 
dc arc discharge (RPD); Sumitomo Heavy Industries, Ltd.
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T. Yaamoto, et al., Phys. Status Solidi C, 10 (2013) 603.

T. Yamada, T. Yamamoto et al., Appl. Phys. Lett. 107, (2010) 051915.
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Amorphous IWO-film growth on substrates

amorphous glass substrates

Corning Eagle XG: polarity >90%

transport
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bulk diffusion: 3 eV
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飛来粒子エネルギー制御
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Staphylococcus (S) 
aureus (黄色ブドウ球菌)

on bare glass substrates

after 

24 h

on glass substrates/

ZnO:Ga films
after 

24 h

1.3 × 104/cm2 8.1 × 104/cm2

JIS Z 2801

< 0.83, not detected

A t=aver age va lu e of ln (at)

at < 0.83          

@ 35℃ after  24 h

R (the value of antimicrobial activity)

=Ut – At > 4.9 (>2)

U 0: aver age va lu e of ln (n0)
n0: the nu m ber  of v iable 
bacter ia=1.3 × 104/cm 2

JIS Z 2801

initial

9.9 × 103/cm2

Escherichia (E) 
coli (大腸菌)

on bare glass substrates

after 

24 h

1.4 × 106/cm2

on glass substrates/

ZnO:Ga films

after 

24 h

< 0.83, not detected

A t=aver age va lue of ln(at)

at < 0.83  

@ 35℃ after  24 h

R =Ut –At > 6.3 (>2)

U 0: aver age va lue of ln (n0)
n0: the num ber  of viable 
bacter ia=9.9 × 103/cm 2

min at which reflectance shows a minimum,

and the steepness at the dip near the min

changes little before and after irradiation for 

GZO films, regardless of deposition conditions.

This implies that gamma irradiation had little

effect on ne and carrier scattering rate.

Broadband reflectance of 200-nm-thick GZO films: Bruker VERTEX 70, 

LAMBDA 650 UV/Vis Spectrophotometer, PerkinElmer, Inc. 
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e∞: high frequency dielectric constant

wp: plasma frequency,

mc
*: effective mass of free carriers,

Ne: carrier concentration,
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p=(4πc)/ p

p Ne
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lp: plasma frequency

c: the light speed in vacuum
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NEDO Project (2007-2011): T. Yamamoto, Supervisor 

Rare Metal Substitute Materials Development Project

Ga-doped-ZnO-based common electrodes mounted 

20 inch LCD Television (produced by SHARP) 

ZnO-based common electrodes

higher than ITO 5% at brightness

Liquid Crystal layer

Back light

(CF)Color filter

Pixel electrode

LC

LED back light

Common electrode:

RS <  30 Ω/Sq. @ 150nm

T. Yamamoto et al.,Thin Solid Films, 520 (2012) 4131.
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Touch screen

Touch Screen Solution In The Corporate Sector –

Benefits Of Touch-Screen Technology 

POSTED ON NOVEM BER 29 , 2020 BY ALLAN BU RNS

Technology is getting advanced, and this is leading to a lot of lifestyle changes in the lives of

people all around the world. W ith the introduction of smartphones and smart devices, people

have become more technologically advanced in every sphere of life. Every sector of an economy

is affected by technology, and this includes the corporate sector.

Technological innovation and advancement have made the corporate industry more efficient,

fast, and self-reliant. Technology has reduced the requirement of the workforce in an

organization and a corporate business setting. The touch screen solution technology has

completely taken over in many corporations in the business world because it is cheap, quick, and

highly effective, and results-oriented.

Advantages of Touch Screen Technology in the corporate sector

!
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Sheet resistance ranges of transparent conductive films for
various applications 

Smart window

Solar cell

LCD TV

Rs<30Ω/Sq.

Ts< 200 ℃

Flexible 

LCD
Flexible 

OLED

Rs= t (thickness) 1/t ・1/(ne H)

Note: t of more than 100 nm

Thin Solid Films 
520 (2012) 4131. 

Linxiang HeSie, ChinTjong,
Mater. Sci. Engineering, 109 (2016) 1. 
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酸素負イオン (O-) 生成・照射技術抗菌・耐放射線材料の創製 無加熱条件で金属酸化を促進


