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TFT
Flexible BW E-paper

2ò, 80³60, 50ppi (2005)

2ò, VGA, 400ppi (2009) (Toppan)

Flexible OLED

6.5ò, 160³272 (WQVGA, 85ppi)

(SMD, SID2010/APL2009)

Flexible integrated circuit

310 kHz (5-stage RO)

(Taiwan Natl Univ, SID2008)

Solution & Flexible

Tmax = 250oC, m= 2.17 cm2/Vs

(IMEC, IDW11)

Tri -foldable OLED

Transfer technology, WOLED+CF

(SEL, SID2014)

Kawara-type combined OLED

SEL/AFD (SID2015)

81ò 8K (13.5ò ³36)
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1. (FeRAM)
1999: FeRAM LSI

2006: FeliCa

2. (ReRAM)
2013: 8bit (Ta2O5)

2017Q4:Intel & Micron

3D XPointmemory (375GB Optane)

3. 

4.

5. 
2012~: , 80ò LCD, 88ò OLED TV
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▒ᴟ (TCO) χ︠  ᾕ

IIb IIIb IVb

3
Al3+

113 pm

Si4+

92 pm

4
Zn2+

154 pm

Ga3+

127 pm

Ge4+

108 pm

5
Cd2+

180 pm

In3+

149 pm

Sn4+

126 pm

LUMO orbital radius

(STO)

n

TCO : (n²4)

In2O3, SnO2, ZnO, Ga2O3, CdO,MgIn2O4 etc. (TiO2)
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Cu2O

Eg,dir = 2.17eV(4.2K)

mn = 0.99me

mp = 0.58me

s= 0.03S/cm (undoped)

m= 70 cm2/Vs (RT)
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Cu+ p TOS

Cu 3d

O 2p
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Cation s

n TOS

H. Kawazoe, M. Yasukawa, H. Hyodo, M. Kurita, H. Yanagi, H. Hosono, 

Nature 389, 939 (1997) 

H. Yanagi, S. Inoue, K. Ueda, H. Kawzoe, H. Hosono, N. Hamada, JAP 88, 

4159 (2000)

O-Cu-O

Cu2OχНрЖϻаАФ~2 eV

CuAlO2 ( ), SrCu2O2
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LnCuOCh
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Cu+ p TOS

Cu 3d
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Cu 3d
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S 3p

K. Ueda, h. Hosono, JAP 91, 4768 (2002)

K. Ueda, S. Inoue, S. Hirose, H. Kawazoe, H. Hosono, 

APL 77, 2701 (2000)



p : LaCuOCh

Cu2ChχНрЖϻаАФ1.2~1.4 eV

  πНрЖϻаАФϬ
LaCuOS:   Eg = 3.2 eV

LaCuOSe: Eg = 2.7 eV

Cu
Ch

O

La

(CuCh)-

(LaO)+

K. Ueda, H. Hosono, JAP 91, 4768 (2002)

K. Ueda, S. Inoue, S. Hirose, H. Kawazoe, H. Hosono, 

APL 77, 2701 (2000)
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Cu

Se

O

La

(La3+ O2-)(Cu+Ch2- )     Ch=S, Se, Te

(Eu2+ F-) (Cu+ Ch2-)      Ch=S, Se, Te

Eu => Ba, Sr

La => Nd, Ce, Pr, Bi

(Ln3+ O2-)(M2+Pn3-)     Pn=P, As, Sb

Ln = La, Nd, Sm, Gd

M = Mn, Fe, Co, Ni, Zn

LaMnOP:

LaFeOP: ¢4K

LaCoOP: ¢40K

LaNiOP: ¢3K

LaZnOP: ?
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PBE0

AP-

GeO2

AP-

SrGeO3

HP-

GeO2

HP-

SrGeO3

Exp.(Eopt) Eg,ind
(5.6) (5.6-6) (4-4.5) 2.70(x=0)

2.80(x=0.05)

Eg,dir
5.1 eV

(6.2)

> 5 eV

(6.2-6.8)

(5.2-6.6) 3.45(x=0)

3.70(x=0.05)

Cal.

(PBE0)
Eg 5.5 5.6 3.5 2.7

Eg,opt 5.6 5.6 4.0 3.3



Si

ABO3

A = Ba, B = Si



Si

: BaSiO3 80 GPa



Si

: 141GPa BaSiO3



1 eV

GeO2 SiO2

Ge : Eg ~ 2.7eV

Si : Eg ~ 4.0eV
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TV



TV

In2O3:Sn (ITO)

(a-Si)

<1cm2/(Vs)

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

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



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
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12~20 cm2/(Vs)
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InGaZnO 4

InGaZnO4

Classic Molecular Dynamics

LDA structure relaxation

InGaZnO4
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