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http://www.sharp.co.jp/products/menu/av/aquos/index.html
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ṍ ʿ♆θκΥ►μοΜϥᾕ

Å ►Πϥᾕ ψ83ᾤ
Å τ ϭιᾕ ψ ΥⱨοΜϥל
Å ựΨχᾕ ψ ΦήΥựΜ



ЄзЀрρ▒ᴟЄзЀр (ϹжІ)

http://www.sinyo.jp/prod.html http://www.sinyo.jp/prod.html 

(Si) 

▬fi♥ꜟ

(CPU, )

+ (O2) = (SiO2)



ρЈжЬАϼІ

▪ꜟⱵ♬►ⱶ

: ꜟⱦכ
ꜟⱦ5כ
◄ⱷꜝꜟ♪2

♄▬▪⸗fi♪3

C

:

Be3Al2Si6O18 ( , beryl)

Al2O3

: Cr3+ 0.01~3mol%

:

SiO2 nH2O

:

ZrO2

The Magic of Ceramics, D.W. Richerson, 

The Am. Ceram. Soc., 2000



ϯиЬЗˢЀжрЍЭἷ  χAl2O3)
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: ꜟⱦכ
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◄ⱷꜝꜟ♪2

♄▬▪⸗fi♪3

The Magic of Ceramics, D.W. Richerson, 

The Am. Ceram. Soc., 2000

ñSAPPALò▪ꜟⱵ♫
☿ꜝⱵ♇◒☻

http://www.tocera.co.jp/ja/products/semicon/sapphal.html



σε Μˁ
▪ꜟⱵ♬►ⱶ

The Magic of Ceramics, D.W. Richerson, 

The Am. Ceram. Soc., 2000

ñSAPPALò▪ꜟⱵ♫ ( ♫♩ꜞ►ⱶꜝfiⱪ)
☿ꜝⱵ♇◒☻

http://www.tocera.co.jp/ja/products/semicon/sapphal.html

( ⅛™ ─ )
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▒ᴟЎЌрTiO2χὫ  



TiO2

♃▬ꜟ ◓fi▫♥כ◖

◓fi▫♥כ◖☻ꜝ● כ◌

( ) http://www.toto.co.jp/hydro/hydro_2.htm

http://www.toto.co.jp/links/jump_tile_exterior.htm
http://www.toto.co.jp/links/jump_jhcc_top.htm
http://www.toto.co.jp/links/jump_jhcc_top.htm
http://www.toto.co.jp/products/car/index.html


ЄзЀрχ 

Ed. by R.A. Street, 

Technology and Applications of Amorphous Silicon, Springer 2000

~1.12eV

( ) ( )

~1500cm2/(Vs)

~10-6 S/cm

~1.75eV

~ ( )

<1.0cm2/(Vs)

<10-10 S/cm



( )

(a-Si)

( ò)

Si 1/1000



http://www.gintechenergy.com/jp/index.php/

products/douro-series/douro-

monocrystalline-silicon-solar-cell

http://plaza.rakuten.co.jp/breadvan/2005

http://www.alibaba.co.jp/pdetail-free/5053167.htm

Si : < 30cm

Si

INC-SOLAR AG

( )

Si

>1 m2

http://semicon.jeita.or.jp/exposition/topics_03.html

http://www.kyocera.co.jp/inamori

/library/2_11.html



G10    2.88³3.13

G8.5 2.20³2.50

G8    2.16³2.46

G7    1.87³2.2

G6    1.50³1.85

G5    1.10³1.30

G4    0.73³0.92

G1 0.30³0.40

G11    3.00³3.32 m2

G7.5 1.95³2.25

G3.5 0.68³0.88

G3    0.55³0.65
G2 0.37³0.47

TV 2 m
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☿ꜝⱵ♇◒☻ⱨ□▬Ᵽכ●ꜝ☻ⱨ□▬Ᵽכ

http://www.idemitsu.co.jp/moconet/

archives/spot/gangu/line2.html

ⱳ♇Ɑfi

http://www.japan-fc.co.jp/products/pro_4.html

☿ꜝⱨ꜠♇◒☻ (ZrO 2)

ϹжІТϮϱН˔ 50 mm

p-Si

(Sharp 2005)

●ꜝ☻ ☿ꜝⱵ♇◒☻
CIGS

(AIST PVSEC2010)

ỚΥϥׁ
שׂ (2002/5/21)

R = 20 cm,8.4ò800x600

http://pc.watch.impress.co.jp/docs/

2002/0521/toshiba.htm



⅜∫√♦▫☻ⱪ꜠▬
Galaxy Note 

Edge (2014/10/8)(LCD, 

5.6ò,2,560³1,440)

Gear S (2014/10?)

(Curved OLED, 2.0ò,

360³480)

(AUO, SID2014)

65/75ò TV

3,840³2,160

(Sony, 2014/9)

85ò EL TV

3,840³2,160

(Samsung, CES2014)



2009/10/29

http://techon.nikkeibp.co.jp/article/NEWS/20091029/177081/

Green Device 2009 (10/28-30, )

100 mm, 400 m,



Corning áGorilla áGlass

20 30

iPhone 4

http://japanese.engadget.com/2010/06/25/drop

-iphone-4/

ThinkPad X11

http://www.zakzak.co.jp/economy/ecn-

news/photos/20110603/ecn1106031541002-

p2.htm
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Corning áGorilla áGlass

20 30

Na+ K+

iPhone 4

http://japanese.engadget.com/2010/06/25/drop

-iphone-4/

ThinkPad X11

http://www.zakzak.co.jp/economy/ecn-

news/photos/20110603/ecn1106031541002-

p2.htm
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(TCO)

, 

a-Si:H

Sharp

(LCD,PDP, EL)

http://www.sharp.co.jp/products/menu/av/aquos/index.html


LED

Newton2011 12
Ⱳכ▬fi◓787Dreamliner



Ⱳכ▬fi◓787Dreamliner

http://optpelec.blog.fc2.com/blog-entry-540.html

GENTEX Corp.

http://www.gentex.com/aerospace/aircraft-windows

TCO/ gel / TCO

Newton2011 12

http://blog-imgs-54-origin.fc2.com/o/p/t/optpelec/sIMG_9798.jpg


Time Machine, 2002, Dreamworks

Minority Report, 2002, 20Century Fox

F/A-18C Hornet
Wikipedia, Japanese

http://ja.wikipedia.org/

Defi-Link VSD CONCEPT 

Nippon Seiki Co. Ltd.
http://www.nippon-seiki.co.jp/defi/

http://upload.wikimedia.org/wikipedia/commons/4/4f/Hud_on_the_cat.jpg
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(a-Si)

( ò)

Si 1/1000
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(~30 nm)

n+ Si

SiO2 (~150 nm)
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1884~1886

(1859~1891)



TV



TV

In2O3:Sn (ITO)

(a-Si)

<1cm2/(Vs)

http://www.sharp.co.jp/corporate/

rd/28/28-3-2a.html

RGB ( )

glass

S D

Gate



InGaZnO4

InGaZnO4

Classic Molecular Dynamics

LDA structure relaxation

InGaZnO 4

O

In
Zn,

Ga



a-InGaZnO4 (a-IGZO)

V => 

V > 10 cm2/Vs

V Eg ~ 3.0 eV => 

V

8.3 cm2/Vs

R = 60mm

2004

K. Nomura et al., Nature 432, 488(2004)

I D
S

(m
A

)

VDS (V)

7 cm2/Vs

I D
S

(m
A

)

VDS (V)
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a-IGZO: Top-contact, bottom gate 40nm-thick a-IGZO / 150nm-thick SiO2 / c-Si, W/L = 300/50 (mm)

a-Si:H  : Inverted staggered          200nm-thick a-Si:H / 200nm-thick SiNx, W/L = 28/6 (mm)

Kamiya et al., Sci. Technol. Adv. Mater. (2010) in print

a-IGZO

a-Si:H



IGZO TFT
Apple iPad Pro

12.9ò, 2,732³2,048 

(Sharp, LG etc, 2015/11)

Microsoft Surface Pro 4

12.3ò, 2,736³1,824

(Samsung,2015/10)

Wallpaper TV (OLED)

65ò 4K

(LG, 2017/4, in Japan)

AQUOS EVER SH-02J

5.0ò, 720³1,280 LCD Full In -Cell 

(Sharp, 2016/11/4)

Rollable TV (OLED)

OLED R, 65ò 4K

(LG, 2021 on sale at $100,000)

OLED TV

88ò 8K

(LG, 2018/1, CES2018)



EL TV

TFT

EL

TFT

EL

RGB

(5 ~10ò) , LG (55 ~77ò)LG

LTPS TFT : (G6)

RGB OLED: 

:

: 

IGZO TFT : OK (G8 1,200³2,200mm2)

WOLED    : (G8 2 )

:

: 

IGZO TFT

GALAXY Note Edge
Nexus6

LG G Watch R

55ò EL TV



LGôs Bringing Its Rollable OLED TV to the US 

With a $100,000 Price Tag
2021/7/16 PC mag

https://www.pcmag.com/news/lgs-bringing-its-rollable-oled-tv-to-the-us-with-a-100000-price-tag

LG Signature OLED R

65ò, 120Hz 4K gaming, variable refresh rate

$87,000 in South Korea in October 2020

$100,000 in US in 2021
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╡╪ ▬fi☺►ⱶ

◦ꜞ◖fi
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(Si,Al)O4

Zn
R

O,F

WO3

C12A7

▒ᴟ Ὣ χꜛ ЗЛ 

O
Al

Ca

RMO3(ZnO)m

LnTMAX
La


