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Table I-1: Photoluminescence and ASE characteristics of arylamine derivatives 
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(nm)
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f

(ns)

0.7
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1.8 0.3

---
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4.0

7.8

12

---
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a
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8.7 0.6

f

0.49 0.03

0.60 0.02

0.61 0.04

0.41 0.02

0.29 0.02

aRadiative decay rate kf was calculated by f / f.
b ASE gain is normalized assuming that the slope of the non-ASE

region is unity.

DPABP 419 423 0.7 1.3 0.2 136.2 0.30.44 0.02

“Ultraviolet amplified spontaneous emission from thin films of 4,4’-bis(9-carbazolyl)-2,2’-biphenyl and the 

derivatives”, Appl. Phys. Lett., 84, 2724-2726 (2004) 

Y. Kawamura, H. Yamamoto, K. Goushi, H. Sasabe and C. Adachi 

“Simple Accurate System for Measuring Absolute Photoluminescence Quantum Efficiency in Organic Solid-State 

Thin Films”, Jpn. J. Appl. Phys., 43, 7729-7730 (2004) 

Y. Kawamura, H. Sasabe, and C. Adachi 
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Table I-2: Summary of ASE wavelength (lASE), ASE threshold (Eth), absolute 

efficiency (fPL), PL transient lifetime (tf), and radiative decay rate (kr) 

6-wt%-styrylbenzene derivative in a CBP host are summarized. In the case of SBD6

no ASE was observed and the PL peak wavelengths are summarized in the parenthe

In the case of SBD3 and 4, the ASE thresholds are were unclear, although 

appreciable PL spectral narrowing was observed and therefore the E  values correspo
ASE ASE

BSB-Cz SBD1 SBD6 CBP 6wt%

100nm

 (337nm) ASE

pump-probe

Fig. I-2 kr =3.4 10
8

6wt%-SBD1:CBP ASE

h=1.2 J/cm
2

SBD1 triplet-triplet

th

to the onset of the spectral narrowing.  

Materials ASE(nm) Eth ( J/cm2) PL (%) f (ns) kr (108s-1)

BSB1 528 0.90 0.05 93 2 1.2 0.03 7.8 0.3

BSB2 497 0.70 0.05 81 2 1.0 0.02 8.0 0.2

BSB3 514 4.0 0.1 65 3 0.9 00.7 7.1 0.6

BSB4 (BSB-Cz) 461 0.32 0.05 100 1.0 0.01 10 0.1

SBD1 474 1.2 0.1 62 2 1.8 0.01 3.4 0.2

SBD2 496 4.8 0.3 57 3 2.0 0.02 3.7 0.7

SBD3 455 9.3* 3 49 2 1.5 0.14 3.0 0.7

SBD4 504 90* 3 92 2 2.2 0.03 4.4 0.1

SBD5 443 91 5 91 4 2.1 0.07 4.2 0.4
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FIGI-3: Excited state absorption spectra of singlet and triplet excited states in SBP1(a), SBP6(b) and BSB-Cz(c). 

FIGI-4: ASE characteristics of BDF2 
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“100% phosphorescence quantum efficiency of Ir(III) complexes in organic semiconductor films” 

Appl. Phys. Lett., 86, 071104 (2005) 

Y. Kawamura, K. Goushi, J. Brooks, J. J. Brown, H. Sasabe and C. Adachi 
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Solid Film” 

Phys. Rev. Lett., 96, 017404 (2006). 

Yuichiro Kawamura, Jason Brooks, Julie J. Brown, H. Sasabe, and C. Adachi 
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“Amplified spontaneous emission under optical pumping from an organic semiconductor laser 
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H. Yamamoto, T. Oyamada, H. Sasabe, and C. Adachi 

KA/cm
2

ASE

ASE ASE

9,9’-spirobifluorene

FIG.II-11: Organic laser sutructures using waveguiding and FET architecture. 

200 300 400 500 600 700 800
0.0

0.5

1.0

1.5

2.0

E
m

is
s

io
n

 i
n

te
n

s
it

y
 (

 a
.u

.)

Wavelength (nm)

= 280nm

= 502.5nm

eff = 1.795

Eth = 7.4 J/cm2

0 5 10 15 20
0

2

4

Excitation intensity ( J/cm
2
)

E
m

is
s

io
n

 i
n

te
n

s
it

y
 (

1
0

4
 a

.u
.)

BCP (20nm)

Alq3 (30nm)

Glass

ITO (30nm)

-NPD  (20nm)

6wt%-BSB: CBP

(100nm)

MgAg (2.5nm)

ITO (20nm)

Excitation at 337nm

Emission

DFB

cathode

anode

FIG.II-10: Lasing characteristics of ITO(30nm)/ -

NPD(20nm)CBP:BSB[6wt%](70nm)/BCP (20nm) 

Alq3(20nm)/MgAg(Xnm)/ITO(30nm) with DFB 

structure.



FET Spiro-BSB-Cz neat film ASE

Eth=0.43  0.05 J/cm
2
 (860W/cm

2
) spiro-BSB-Cz neat film ASE

Souce- drain Cr/Au(50nm) Si/SiO2 (1 m)

spiro-BSB-Cz 100nm L=0.6 m

W=1cm FIG.II-12(a),(b) DS- DS ext-

DS IDS

DS

ext=0.02% Vg=-100V

J=20A/cm
2

FET EL

(FIG.II-13)

1000A/cm
2

annihilation ASE

BSB-Me(2,5-bis(p-(N-phenyl 

-N-(m-toryl)amino)styryl)benzene), BSB-OMe(1,4 

-dimethoxy-2,5-bis(p-(N-phenyl-N-(m-toryl)amino

)styryl)benzene), BSB-CN (1,4-dinitrile-2,5-bis(4-

(bis(4-methoxyphenyl)amino)styryl)benzene)

OLED

annihilation

glass/ITO/ -NPD(30nm)/6 

or 8wt%-BSB:CBP (20nm)/BCP(20nm)/Alq3(30

nm)/MgAg/Ag OLED

BSB-Me, BSB-OMe, BSB-CN

OLED ext-J

FIG.III-1

ext=3.7%, 3.7%, 2.3%

10
-2

10
-1

10
0

10
1

10
2

10
3

10
4

10
-1

10
0

10
1

BSB-Me   (6wt%)

BSB-OMe (6wt%)

BSB-CN   (8wt%)

Current Density (mA/cm
2
)

E
x
te

rn
a

l 
q

u
a

n
tu

m
 e

ff
ic

ie
n

c
y

 (
%

)

2.3

3.7

3.7

max (%)

15

24

107

J0

(mA/cm2)

558BSB-CN

496BSB-OMe

475BSB-Me

(nm)

10
-2

10
-1

10
0

10
1

10
2

10
3

10
4

10
-1

10
0

10
1

BSB-Me   (6wt%)

BSB-OMe (6wt%)

BSB-CN   (8wt%)

Current Density (mA/cm
2
)

E
x
te

rn
a

l 
q

u
a

n
tu

m
 e

ff
ic

ie
n

c
y

 (
%

)

2.3

3.7

3.7

max (%)

15

24

107

J0

(mA/cm2)

558BSB-CN

496BSB-OMe

475BSB-Me

(nm)

FIG.III-1: EQE-J characteristics of BSB based 

OLEDs.

0 -20 -40 -60 -80 -100
0

-20

-40

-60

-80

-100

V
G
=0V

V
G
=-20V

V
G
=-40V

V
G
=-60V

V
G
=-80V

V
G
=-100V

D
ra

in
 c

u
rr

e
n

t;
 I

D
S
 (

A
)

Drain Voltage; V
DS

 (V)
10

-3
10

-2
10

-1
10

0
10

1
10

2
10

-5

10
-4

10
-3

10
-2

10
-1

10
0

V
G
=0V

V
G
=-20V

V
G
=-40V

V
G
=-60V

V
G
=-80V

V
G
=-100V

E
x
te

rn
a
l 
E

L
 q

u
a

n
tu

m
 e

ff
ic

ie
n

c
y

 (
%

)

Drain current; I
DS

 ( A)

Spiro-SBCz

N

N

(a) (b)

0 -20 -40 -60 -80 -100
0

-20

-40

-60

-80

-100

V
G
=0V

V
G
=-20V

V
G
=-40V

V
G
=-60V

V
G
=-80V

V
G
=-100V

D
ra

in
 c

u
rr

e
n

t;
 I

D
S
 (

A
)

Drain Voltage; V
DS

 (V)
10

-3
10

-2
10

-1
10

0
10

1
10

2
10

-5

10
-4

10
-3

10
-2

10
-1

10
0

V
G
=0V

V
G
=-20V

V
G
=-40V

V
G
=-60V

V
G
=-80V

V
G
=-100V

E
x
te

rn
a
l 
E

L
 q

u
a

n
tu

m
 e

ff
ic

ie
n

c
y

 (
%

)

Drain current; I
DS

 ( A)

Spiro-SBCz

N

N

(a) (b)

FIG.II-12: FET characteristics of Spiro-BSB-Cz. 

Source

Drain

Gate

FIG.II-13: Light-emission from FET 

structure. 



0.1mA/cm
2

singlet-poralon singlet- 

singlet singlet-heat annihilation

JT1/2=107, 24, 15mA/cm
2

BSB-Me roll-off

HOMO JT1/2

annihilation

FIG.III-2 ITO/ -NPD/CBP+ BSB(6wt%)/BCP/Alq3/MgAg/ITO

ext-J EL

Singlet-polaron annihilation (SPA)  ( sp/ 0 = 1/(1+(J/Je)^

(1/(m+1))))

SPA 1000A/cm
2

ASE 3840A/cm
2

0.1% ASE polaron

“Singlet-singlet and singlet-heat annihilations in fluorescence-based organic light-emitting diodes 

under steady-state high current density” 

Appl. Phys. Lett., 86, 213506-1-213506-3 (2005) 

H. Nakanotani, H. Sasabe, and C. Adachi 

OLED Glass/ITO/ -NPD/Alq3/MgAg/Ag

Jmax 50A/cm
2

Sapphire

Jmax 1KA/m
2

Singlet-Singlet annihilation

Singlet-polaron annihilation

(Singlet-Heat Annihilation, SHA)

Annihilation

Sapphire

ITO(110nm)/ -NPD(50nm) /Alq3 (50nm)/

10
0

10
1

10
-1

10
0

10
1

10
2

10
3

10
4

10
5

10
6

ITO
NPD

Alq3

MgAg

Ag

r=50-500 m

 C
u

r
re

n
t 

d
en

si
ty

 (
m

A
/c

m
2
) r=50 m

r=100 m

r=200 m

 r=500 m

Volt (V)

FIG.III-1: J-V characteristics of OLEDs 

under pulse excitation. 

 Experinental

 P-S theory

Q
u

a
n

tu
m

 e
ff
ic

ie
n

c
y
 (

%
)

Current density (mA/cm
2
)

ITO/NPD/CBP+BSB(6wt%)/BCP/Alq
3
/MgAg/ITO

FIG.III-2: EQE-J characteristics in ITO/ -NPD/ 

CBP+ BSB(6wt%)/BCP/Alq3/MgAg/ITO device. 



MgAg(100nm)/Ag(10 nm)

5 s

50 s Step

r=500 m

200 m 100 m 50 m

CW

r=50 m Jmax=29A/cm
2

Jmax=581A/cm
2

Sapphire r=50 m

Jmax=828A/cm
2

Jmax

Jmax

(J>1A/cm
2
)

r=500 m CW

SHA

SHA Singlet-Singlet 

Annihilation(SSA) (FIG.III-2)

“Injection and Transport of High Current Density over 1000 A/cm
2
 in Organic Light Emitting 

Diodes under Pulse Excitation” 

Jpn. J. Appl. Phys., 44, 3659-3662 (2005) 

H. Nakanotani, T. Oyamada, Y. Kawamura, H. Sasabe, and C. Adachi 

-

OLED - -

Sapphire/ITO(110nm)

MoO3 20nm

BSB-Cz(4,4-bis[(N-carbazole)styryl]

biphenyl) 200nm

30wt%-Cs: BSB-Cz

20nm

(r=100 m)

Al 70nm

(J)- (V)-

( ext)

FIG.III-3 (a) - (J-V) (b) -

(J- ext)

15A/cm
2

1.03%

Voltage (V)

C
u

rr
e

n
t 

d
e

n
s

it
y

 (
m

A
/c

m
2
)

10
-2

10
-1

10
0

10
1

10
2

10
3

10
4

10
5

10
-1

10
0

Current density (mA/cm
2
)

E
x

te
rn

a
l 

q
u

a
n

tu
m

 e
ff

ic
ie

n
c

y
 (

%
)

(a) (b)

N

N

BSB-Cz

Voltage (V)

C
u

rr
e

n
t 

d
e

n
s

it
y

 (
m

A
/c

m
2
)

10
-2

10
-1

10
0

10
1

10
2

10
3

10
4

10
5

10
-1

10
0

Current density (mA/cm
2
)

E
x

te
rn

a
l 

q
u

a
n

tu
m

 e
ff

ic
ie

n
c

y
 (

%
)

(a) (b)

N

N

BSB-Cz

FIG.III-3:J-V-EQE characteristics of BSB-Cz based 

OLED having no hetero-interface. 

10
1

10
2

10
3

10
4

10
5

10
6

10
-2

10
-1

10
0

 Experimental data (DC)

 Experimental data (Pulse)

 SSA model

Current density (mA/cm2)

10
-1

10
0

 Experimental data (DC)

 Experimental data (Pulse)

 SSA model

 SHA model

N
o
rm

a
ri

ze
d

ex
t
(a

.u
.)

(a) r = 500 m

(b) r = 50 m

10
1

10
2

10
3

10
4

10
5

10
6

10
-2

10
-1

10
0

 Experimental data (DC)

 Experimental data (Pulse)

 SSA model

Current density (mA/cm2)

10
-1

10
0

 Experimental data (DC)

 Experimental data (Pulse)

 SSA model

 SHA model

N
o
rm

a
ri

ze
d

ex
t
(a

.u
.)

(a) r = 500 m

(b) r = 50 m

FIG.III-2: EQE-J characteristics under DC and pulse 

operations. 



ext OLED 1A/cm
2

10A/cm

ext ext

-Polaron

BSB

ASE

4,4’-bis[(N-carbazole)styryl]biphenyl 

(BSB-Cz) PL PL=

99 1% kr=1

10
9
s

-1

EASE=0.32 0.1 µJ/cm
2

ASE

CW

BSB-Cz

CW

CW ASE

BSB-Cz CBP 6wt%

100nm 500nm

 (337nm) CW He-Cd (325nm)

ASE Fig.IV-1 500nm CW

PL

ASE =462nm (FWHM=6.7nm) CW

=462nm (FWHM=3.4nm)

=462nm TE

ASE BSB-Cz 0-1

CW ASE

ASE

4,4’-bis[(N-carbazole) styryl]-biphenyl BSB-Cz

Alq3

FIG.III-1: ASE of BSB-Cz under CW excitation. 



BSB-Cz

Alq3 40 620nm

He-Cd cw, 325nm

60W/cm
2

Slab

FIG.IV-3 BSB-Cz

<4nm TE/TM

0
o

Fig.IV-4

Alq3

BSB-Cz

BSB-Cz Alq3 Gain

Alq3 Gain

BSB-Cz

0.8mm Gain

FIG.IV-5: Gain 

maeasurement in 

BSB-Cz and Alq3

films. 

FIG.IV-3: Edge emission spectra of BSB-Cz thin films. 

FIG.IV-4: Simulation of cutoff mode. 

BSB-Cz

d=200nm (m=1)

Alq3

d=360nm (m=1)

BSB-Cz

superlinear”



BSB-Cz

RF

ITO

Ag

EL

Glass/ITO(30nm)/7wt%-MoO3:BSB-Cz(10nm)/BSB-Cz(dnm)/20wt%-Cs:BSB-Cz(70nm)/Ag 

(100nm)  (d =120, 157, 180nm) 

ITO

2mm 0.5mm

Fig.IV-7

TE

BSB-Cz

0-1 6.5nm Fig.IV-8

Alq3 BSB-Cz

ITO

ASE

BSB-Cz

“Spectrally narrow emission at cutoff wavelength from edge of electrically pumped organic 

FIG.IV-6: Laser device and measurement 

configulation 

FIG.IV-7: EL spectra depending on current density. X indicates different 

BCB-Cz thickness. 

FIG.IV-8: EL intensity-J characteristics in edge and top emissions. 



light-emitting diodes” 

Jpn. J. Appl. Phys., 46, L826-829 (2007). 

Daisuke Yokoyama, Hajime Nakanotani, Yousuke Setoguchi, Masato Moriwake, Dai Ohnishi, 

Masayuki Yahiro and Chihaya Adachi 

(3G1-pyridine, 2,2’G1-pyridine, 

2,6G1-pyridine)

(

)

OLED

Ir(ppy)3 ITO(110nm)/TPD(50nm)/3G1 

-pyridine:Ir(ppy)3(20nm)/Bphen(40nm)/MgAg

(100nm)/Ag(10nm)

FIrpic ITO(110 nm)/ -NPD (40nm) 

/m-CP(10nm)/3G1-pyridine:FIrpic(20nm)/Bphen (40nm)/MgAg(100nm)/Ag(10nm)

EL J-V-L

CBP T1=2.56eV 3G1-pyridine T1=2.69eV

FIrpic(T1=2.63eV)

3G1-pyridine Tg( )=95 , Tm(

)=232 , 2,2’G1-pyridine Tg=175 , Tm=364 , 2,6G1-pyridine Tg=163 , Tm=303

OLED

ITO(110nm)/ -NPD(50nm)/pyridine derivatives:Ir(ppy)3[6wt%](20nm)/BCP(10nm)/Alq3(30nm)/

MgAg(100nm)/Ag(10nm) EL Ir(ppy)3 -NPD

3

3G1-pyridine:Ir(ppy)3[10wt%] ext=12.5% 3G1-pyridine:FIrpic[10wt%]

ext=12.3% EL

OLED 4

100%

CBP

(DPSiO3, DPSiO4) OLED

3G1-pyridine 

2,2’G1-pyridine 

2,6G1-pyridine 

N

N N

N

400 450 500 550 600

P
L

 I
n

te
n

s
it

y
 (

a
. 

u
. 

)

Wavelength (nm)

CBP

3G1-pyridine

FIG.V-1: Novel pyridine derivatives for OLEDs. 



DPSiO3 DPSiO4 EPA(diethyl 

ether : isopentane : ethanol = 5: 5: 2)

1×10
-5

mol/l T=77K

DSC

ITO(110nm)/CuPc

(10nm)/ -NPD(30nm)/m-CP(10nm)/EML

(20nm)/Bphen(40nm)/MgAg(100nm)/Ag(

10nm) EL

J-V-L

CBP T1=2.6eV DPSiO3

DPSiO4 T1=3.5eV

FIrpic

DPSiO3 (Tm) 192 DPSiO4 (Tm)

190 (Tg) OLED

DPSiO4:FIrpic[10wt%] ext=8% DPSiO3:FIrpic [20wt%] ext=10%

DPSiO3 EBL ITO(110nm)/ -NPD(30nm)/DPSiO3(10nm)/ DPSiO3: FIrpic 

(20nm)/Bphen(40nm)/MgAg(100nm)/Ag(10nm) FIrpic -NPD

DPSiO3 HBL ITO(110nm) /CuPc(10nm)/ -NPD(30nm)/m-CP 

(10nm) / FIrpic[20wt%]:DPSiO3(20nm)/DPSiO3(5nm)/Bphen(40nm)/MgAg(100nm)/Ag(10nm)

FIrpic

EL

, 63, 686-689 (2006) 

J. Brooks J. J. Brown

OLED 10V

100nm

(HTM)

HTL EL

HTL

HTM

( V)

10
-2

10
-1

10
0

10
1

10
2

10
-1

10
0

10
1

 X=FIrpic[20wt%]:DPSiO3

 X=FIrpic[10wt%]:DPSiO4

 E
x

te
rn

al
 Q

u
an

tu
am

 E
ff

ic
ie

n
cy

 [
%

]

 Current density [mA/cm
2
]

DPSiO4

O

Si
O Si

O

Si
OSi

DPSiO3 

Si
O

O

Si

O
Si

FIG.V-2: Novel siloxane derivatives for OLEDs. 

(a) 

D
e

n
s
it

y
 o

f 
H

T
L

 (
a
.u

.)

0.0 0.5 1.0 1.5 2.0 2.5
0.95

1.00

1.05

1.10

1.15

TPA1

TPD12

TPT9

TPD15

-NPD

PDA

TPT7

TPD

TPD17
TPT1

m-MTDATA

TAPC

V (V)

0.0 0.5 1.0 1.5 2.0 2.5

40

60

80

100

120

140

160

TPT9

PDA

TPA1

TPD
TPD17

TAPC

m-MTDATA

-NPD

TPD12

TPD15
TPT7

TPT2
TPT1

(b) 

T
g

(
)

V (V)

FIG.V-3: Density of HTM and Tg vs 

increase of driving voltage ( V).



HTL Alq3 exciplex ITO(110nm)/HTL 

(50nm or 300nm)/ -NPD(10nm)/Alq3(50nm)/MgAg(100nm)/Ag(10nm)

HTM 2 3 4
EL ext 1% J-V

HTM HTL 50nm 300nm
(J=1mA/cm

2
) V HTL (Tg)

(FIG.V-3) (Tg) HTL
Tg HTM V HTL TOF

( h) Tg

HTM

(space charge)

“Material design of hole transport materials capable of thick film formation in organic light emitting 

diodes”

Appl. Phys. Lett. 90, 183503 (2007). 

M. Aonuma, T. Oyamada, T. Miki, H. Sasabe and C. Adachi 

OLED

(a)ITO/ -NPD(60nm)/ 

Alq3(60nm)/LiF/Al 2 (b)ITO/ -NPD(20nm)/ -NPD:Alq3(80nm)/Alq3(20nm)/ 

LiF/Al 2

(TSC)

2 (J=50mA/cm
2
) t=0, 95, 302, 

500, 1000hr J-V-L TSC (TSC-FETT EL2000)

T=90K 15.5V(J=1mA/cm
2
) 2

10K/min

(b)

(a)

FIG.V-4

TSC

(a)

(T=115±5K)

ET1=

0.16±0.01eV

T=170K(ET2=

0.23eV) 190K(ET2=0.27eV)

2

“Analysis of carrier traps in continuously operated 4,4’-bis[N-(1-naphthyl)-N-phenyl-amino] 

100 150 200

10
-8

10
-7

10
-6

C
u

rr
en

t 
d
en

si
ty

 (
m

A
/c

m
2
)

Temperature (K)
100 150 200 250

Temperature (K)

FIG.V-4: TSC spectra of (a)ITO/ -NPD(60nm)/ Alq3(60nm)/ 

LiF/Al and (b)ITO/ -NPD(20nm)/ -NPD:Alq3 (80nm) /Alq3

(20nm) / LiF/Al depending on aging time. 



biphenyl ( -NPD)/tris (8-hydoroxyquinoline)aluminum (Alq3) based organic light emitting diodes 

using thermally stimulated current measurement” 

Jpn. J. Appl. Phys. Part II, 46, L636 (2007). 

Makoto Nakahara, Masahiro Minagawa, Takahito Oyamada, Toyoyasu Tadokoro, Hiroyuki Sasabe 

and Chihaya Adachi 

OFET /

(FET )

FET /

TSC C60 FET

Heavily n-doped silicon gate/silicon dioxide insulator (300 nm)/Au source-drain 

electrodes (50 nm)/C60 semiconductor (50 nm)

C60 FET

25 m, 

76mm C60

0.03nm/s C60 FET

TSC

He 80K 80K

Source-drain voltage=100V Gate

voltage=100V C60/

Source-drain voltage Gate voltage

Collecting bias Source-drain

voltage=1V 0.16K/s

1 TSC

, 100 1 C60

2 TSC .

3 TSC

C60 FET TSC FIG.V-5 TSC 2

( P1, P2 ) Et=kBTSln(TS
4
/ )

(Et: , kB: , TS: , : )
3

P1 ~0.23eV P2 ~0.42eV C60

FET C60 FET

100 1 C60 FET (

 =1.6x10
-4

cm
2
/Vs)

FET TSC (P1)

P1 C60

(P2) C60

TSC

“Estimation of electron traps in carbon-60 field-effect transistors by a thermally stimulated current 

technique” 

Appl. Phys. Lett., 91, 103505 (2007). 

80 100 120 140 160 180 200 220 240
2.0x10

-12

4.0x10
-12

6.0x10
-12

8.0x10
-12

1.0x10
-11

P2P1

 First TSC spectrum in C60 FET exposed to air

 Second TSC spectrum in annealed C60 FET

 Third TSC spectrum in C60 FET exposed to air after annealing

T
S

C
 (

A
)

Temperature (K)

FIG.V-5: TSC signals of C60 films with various 

environmental conditions. 



Toshinori Matsushima, Masayuki Yahiro, and Chihaya Adachi 

(BSB)

ASE (Eth~0.1 J/cm
2
)

~100%

OLED

CuPc J>6MA/cm
2

OPC OLED

nA/cm
2

mA/cm
2

MA/cm
2

1KA/cm
2

annihilation

100mA/cm
2

singlet-singlet, singlet-polaron annihilation

annihilation

FET

polaron

BSB-Cz cutoff

Cutoff

BSB

FET

cutoff





1. Julie J. Brown

2

A, Vol.124, No.5, pp.414-420 (2004) 

2. 

MgAu LED FET

C, Vol.124, No.6, pp.1219-1223 (2004) 

3. Julie. J. Brown

A, Vol.124, No.11, pp.1053-1058 (2004) 

4. 

EL

, 45, pp.59-65 (2006) 

5. 

8-

Vol.63, No.10, pp.675-680 (2006) 

6. J. Brooks J. J. Brown

EL

, Vol.63, No.10, pp.686-690 (2006)

7

EL

 Lowering the Driving Voltage of Organic Light Emitting Diodes by Chemical Doping 

, Vol. 28, No. 5, pp.236-241 (2007) 



1. T. Oyamada, C. Maeda, H. Sasabe and C. Adachi 

 Efficient Electron Injection Characteristics of Tetra-2-pyridinylpyrazine (TPP) in Organic Light 

 Emitting Diodes 

 Chem. Lett., Vol.32, No.4, pp.388-389 (2003) 

2.  T. Oyamada, H. Tanaka, K. Matsushige, H. Sasabe and C. Adachi 

 Switching effect in Cu:TCNQ charge transfer-complex thin films by vacuum co-deposition 

 Appl. Phys. Lett., Vol.83, No.6, pp.1252-1254 (2003) 

3.  W. Yokoyama, H. Sasabe and C. Adachi 

 Carrier Injection and Transport of Steady-State High Current Density Exceeding 1000A/cm
2
 in 

 Organic Thin Films 

 Jpn. J. Appl. Phys., Vol.42, pp.L1353-1355 (2003) 

4.  T. Oyamada, C. Maeda, H. Sasabe and C. Adachi 

 Efficient Electron Injection Mechanism in Organic Light-Emitting Diodes Using an Ultra Thin 

 Layer of Low-Work-Function Metals 

 Jpn. J. Appl. Phys., Vol.42, pp. L1535-1538 (2003)   

5. H. Yamamoto, T. Oyamada, H. Sasabe, and C. Adachi 

 Amplified spontaneous emission under optical pumping from an organic semiconductor laser 

 structure equipped with transparent carrier injection electrodes 

 Appl. Phys. Lett., Vol.84, No.8, pp.1401-1403 (2004)  

6.  H. Inomata, K. Goushi, T. Masuko, T. Konno, T. Imai, H. Sasabe, J. J. Brown and C. Adachi 

 High-Efficiency Organic Electrophosphorescent Diodes Using 1, 3, 5-Triazine Electron 

 Transport Materials 

 Chem. Mat., Vol.16, No.7, pp.1285-1291 (2004) 

7.  X. F. Ren, B. D. Alleyne, P. I. Djurovich, C. Adachi, I. Tsyba, R. Bau and M. E. Thompson 

 Organometallic Complexes as Hole-Transporting Materials in Organic Light-Emitting Diodes 

 Inorg. Chem., Vol.43, No.5, pp.1697-1707 (2004) 

8. O. Karthaus, C. Adachi, S. Kurimura, and T. Oyamada

 Electroluminescence from self-organized “microdomes” 

 Appl. Phys. Lett., Vol.84, No.23, pp.4696-4698 (2004) 

9. K. Goushi, R. Kwong, J. J. Brown, H. Sasabe and C. Adachi 

 Triplet exciton confinement and unconfinement by adjacent hole-transport layers 

 J. Appl. Phys., Vol.95, No.12, pp.7798-7802 (2004) 

10. K. Goushi, Y. Kawamura, H. Sasabe, and C. Adachi 

 Unusual Phosphorescence Characteristics of Ir(ppy)3 in a Solid Matrix at Low Temperatures 

 Jpn. J. Appl. Phys., Vol.43, No.7A, pp. L937-939 (2004)  

11. Y. Kawamura, H. Yamamoto, K. Goushi, H. Sasabe, C. Adachi, and H. Yoshizaki 

 Ultraviolet amplified spontaneous emission from thin films of 

 4,4’-bis(9-carbazolyl)-2,2’-biphenyl and the derivatives 

 Appl. Phys. Lett., Vol.84, No.15, pp.2724-2726 (2004) 

12. M. Ohkita, C. Adachi, M. Kawano, and T. Suzuki

 Synthesis and characterization of hexakis(4-pyridylethynyl)benzene and 

 hexakis(5-pyrimidyletynyl) benzene  



 Heterocycles, Vol.63, No.7, pp.1537-1540 (2004)  

13. T. Oyamada, Y. Kawamura, T. Koyama, H. Sasabe and C. Adachi 

 Formation of Europium Chelate Complexes by Vacuum Co-Deposition and Their Application 

 in Organic Light-Emitting Diodes 

 Adv. Mat., Vol.16, No.13, pp.1082-1086 (2004) 

14.  T. Oyamada, H. Yoshizaki, H. Sasabe, and C. Adachi 

 Efficient Electron Injection Characteristics of Triazine Derivatives for Transparent OLEDs 

 (TOLEDs) 

 Chem. Lett., Vol.33, No.8, pp.1034-1035 (2004) 

15.  K. Hirata, T. Oyamada, T. Koyama, H. Sasabe, T. Imai, and C. Adachi 

 Electroluminescence as a probe for elucidating electrical conductivity in a deoxyribonucleic 

 acid-cetyltrimethylammonium lipid complex layer  

 Appl. Phys. Lett., Vol.85, No.9, pp.1627-1629 (2004) 

16. Y. Kawamura, H. Sasabe, and C. Adachi 

 Simple Accurate System for Measuring Absolute Photoluminescence Quantum Efficiency in 

 Organic Solid-State Thin Films 

 Jpn. J. Appl. Phys., Vol.43, No.11A, pp.7729-7730 (2004) 

17. M. Yoshida, T. Tsuchida, T. Kurata, M. Ikeda, H. Sasabe, and C. Adachi 

 High-Efficiency Carrier Injection Characteristics of Dixanthene Derivatives in Organic Light 

 Emitting Diodes 

 Jpn. J. Appl. Phys., Vol.44, No.1A, pp.410-411 (2005) 

18. T. Oyamada, H. Sasabe, C. Adachi, S. Murase, T. Tominaga, and C. Maeda 

 Extremely low-voltage driving of organic light-emitting diodes with a Cs-doped 

 phenyldipyrenylphosphine oxide layer as an electron-injection layer 

 Appl. Phys. Lett., Vol.86, No.3, pp.033503-1 – 033503-3 (2005) 

19. H. Yamamoto, H. Kasajima, W. Yokoyama, H. Sasabe, and C. Adachi 

 Extremely-high-density carrier injection and transport over 12000A/cm2 into organic thin films  

 Appl. Phys. Lett., Vol.86, No.8, pp.083502-1 – 083502-3 (2005) 

20. T. Aimono, Y. Kawamura, K. Goushi, H. Yamamoto, H. Sasabe, and C. Adachi 

 100% fluorescence efficiency of 4,4’-bis[(N-carbazole)styryl]biphenyl in a solid film and the 

 very low amplified spontaneous emission threshold 

 Appl. Phys. Lett., Vol.86, pp.071110-1 – 071110-3 (2005) 

21. T. Oyamada, S. Okuyama, N. Shimoji, K. Matsushige, H. Sasabe, and C. Adachi 

 Electroluminsecence of 2,4-bis(4-(2’-thiophene-yl)phenyl)thiophene in organic light-emitting 

 field-effect transistors 

 Appl. Phys. Lett., Vol.86, No.9, pp.093505-1 – 093505-3 (2005) 

22. Y. Kawamura, K. Goushi, J. Brooks, J. J. Brown, H. Sasabe, and C. Adachi 

 100% phosphorescence quantum efficiency of Ir(III) complexes in organic semiconductor films 

 Appl. Phys. Lett., Vol.86, No.7, pp.071104-1 – 071104-3 (2005) 

23. H. Nakanotani, H. Sasabe, and C. Adachi

 Singlet-singlet and singlet-heat annihilations in fluorescence-based organic light-emitting 

 diodes under steady-state high current density 

 Appl. Phys. Lett., Vol.86, No.21, pp.213506-1 – 213506-3 (2005) 



24. H. Nakanotani, T. Oyamada, Y. Kawamura, H. Sasabe, and C. Adachi 

 Injection and Transport of High Current Density over 1000A/cm
2
 in Organic Light-Emitting 

 Diodes under Pulse Excitation 

 Jpn. J. Appl. Phys., Vol.44, No.6A, pp.3659-3662 (2005) 

25. K. Goushi, H. Sasabe, and C. Adachi 

 Phosphorescence Decay Mechanism of Ir(ppy)3 in a Solid Matrix 

 J. Photopolymer Sci. & Tech., Vol.18, No.1, pp.47-50 (2005) 

26. Y. Kawamura, J. Brooks, J. J. Brown, H. Sasabe and C. Adachi 

 Intermolecular Interaction and a Concentration-Quenching Mecanism of Phosphorescent Ir(III) 

 Complexes in a Solid Film 

 Phys. Rev. Lett., Vol.96, No.1, pp.017404-1 – 017404-4 (2006) 

27. T. Matsushima, H. Sasabe and C. Adachi  

 Carrier injection and transport characteristics of copper phthalocyanine thin films under low to 

 extremely high current densities 

 Appl. Phys. Lett., Vol.88, pp.033508-1 – 033508-3 (2006) 

28. H. Yamamoto, T. Oyamada, W. Hale, S. Aoshima, H. Sasabe and C. Adachi 

 Low-Damage Indium Tin Oxide Formation on Organic Layers Using Unique Cylindrical 

 Sputtering Module and Application in Transparent Organic Light-Emitting Diodes 

 Jpn. J. Appl. Phys., Vol.45, No.7, pp. L213-216 (2006) 

29. O. Karthaus, C. Adachi, S. Arakaki, A. Endo and T. Wada 

 Preparation of Micropatterned Organic Light Emitting Diodes by Self-Organization 

 Molecular Crystals and Liquid Crystals, Vol.444, pp.87-94 (2006) 

30. Kenichi Goushi, Jason Brooks, Julie. J. Brown, Hiroyuki Sasabe, and Chihaya Adachi 

 Spin-relaxation Process of Excited Triplet States of Ir(ppy)3

 J. Photopolymer Sci. & Tech., Vol.19, No.2, pp.181-186 (2006) 

31. J. A. Mikroyannidis, L. Fenenko, and C. Adachi 

 Synthesis and Photophysical Characteristics of 2,7-Fluorenevinylene-Based Trimers and Their 

 Electroluminescence 

 J. Phys. Chem. B, Vol.110, pp.20317-20326 (2006) 

32. Atsushi Takahashi, Ayataka Endo and Chihaya Adachi 

 Novel Electron-Transporting Carbazolylphenylquinolines for Phosphorescent Organic 

 Light-Emitting Diodes 

 Jpn. J. Appl. Phys., Vol.45, No.12, pp.9228-9230 (2006) 

33. John A. Mikroyannidis, Helen A. Moshopoulou, John A. Anastasopoulos, Minas M. Stylianakis, 

 Larysa Fenenko, and Chihaya Adachi 

 Novel Blue-Greenish Electroluminescent 

 Poly(Fluorenevinylene-alt-dibenzothiophenevinylene)s and Their Model Compounds 

 J. Poly. Sci., A: Poly. Chem. Vol.44, pp.6790-6800 (2006) 

34. Takahito Oyamada, Guang Shao, Hiroyuki Uchiuzou, Hajime Nakanotani, Akihiro Orita, Junzo 

 Otera, Masayuki Yahiro, and Chihaya Adachi 

 Optical and Electrical Properties of Bis(4-(phenylethynyl)phenyl)ethynes and Their Application 

 to Organic Field-Effect Transistors 

 Jpn. J. Appl. Phys., Vol.45, No.50, pp. L1331-1333 (2006)  



35. T. Matsushima and C. Adachi 

 Extremely low voltage organic light-emitting diodes with p-doped alpha-sexithiophene hole 

 transport and n-doped phenyldipyrenylphosphine oxide electron transport layers 

 Appl. Phys. Lett., Vol.89, pp.253506-1 – 253506-3 (2006)  

36. Toshinori Matsushima, Kenichi Goushi, and Chihaya Adachi 

 Charge-carrier injection characteristics at organic/organic heterojunction interfaces in organic 

 light-emitting diodes  

 Chem. Phys. Lett., Vol.435, pp.327-330 (2007) 

37. L. Fenenko and C. Adachi 

 Influence of heat treatment on indium-tin-oxide anodes and copper phthalocyanine hole 

 injection layers in organic light-emitting diodes 

 Thin Solid Films, Vol.515, pp.4812-4818 (2007) 

38. Yuhki Terao, Hiroyuki Sasabe and Chihaya Adachi 

 Correlation of hole mobility, exciton diffusion length, and solar cell characteristics in 

 phthalocyanine/fullerene organic solar cells 

 Appl. Phys. Lett. Vol.90, pp.103515-1 – 103515-3 (2007) 

39. Hiroshi Kanno, Kaori Ishikawa, Yoshitakta Nishio, Ayataka Endo, Chihaya Adachi, Kenichi 

 Shibata 

 Highly efficient and stable red phosphorescent organic light-emitting device using 

 bis[2-(2-benzothiazoyl)phenolato]zinc(II) as host material 

 Appl. Phys. Lett. Vol.90, pp.123509-1 – 123509-3 (2007) 

40. M. Aonuma, T. Oyamada, T. Miki, H. Sasabe and C. Adachi 

 Material design of hole transport materials capable of thick-film formation in organic light 

 emitting diodes 

 Appl. Phys. Lett. Vol.90, pp.183503-1 – 183503-3 (2007) 

41. T. Oyamada, C.-H. Chang, T.-C. Chao, F.-C. Fang, C.-C. Wu, K.-T. Wong, H. Sasabe and C. 

 Adachi 

 Optical Properties of Oligo(9,9-diaryfluorene) Derivatives in Thin Films and Their Application 

 for Organic Light-Emitting Field-Effect Transistors 

 J. Phys. Chem. C Vol.111, pp.108-115 (2007) 

42. Larysa Fenenko, Guang Shao, Akihito Orita, Masayuki Yahiro, Junzo Otera, Sergei Svechnikov, 

 and Chihaya Adachi 

 Electrical properties of 1,4-bis(4-(phenylethynyl)phenylethynyl)benzene and its application for 

 organic light emitting diodes 

 Chem. Comm., pp.2278-2280 (2007) 

43. Satria Zulkarnaen Bisri, Tetsuo Takahashi, Taishi Takenobu, Masayuki Yahiro, Chihaya Adachi 

 and Yoshihiro Iwasa 

 Ambipolar Field-Effect Transistor of High Photoluminescent Material Tetraphenylpyrene 

 (TPPy) Single Crystal 

 Jpn. J. Appl. Phys., Vol. 46, No.24, pp. L596-598 (2007) 

44. H. Nakanotani, C. Adachi, S. Watanabe and R. Katoh 

 Spectrally narrow emission from organic films under continuous-wave excitation 

 Appl. Phys. Lett., Vol.90, pp.231109-1 – 231109-3 (2007) 

45. Makoto Nakahara, Masahiro Minagawa, Takahito Oyamada, Toyoyasu Tadokoro, Hiroyuki 

 Sasabe and Chihaya Adachi 



 Analysis of Carrier Traps in Continuously Operated 4,4’-bis[N-(1-naphthyl)-N-phenyl-amino]- 

 biphenyl /tris (8-hydoroxyquinoline)aluminum-Based Organic Light-Emitting Diodes by 

 Thermally Stimulated Current Measurement 

 Jpn. J. Appl. Phys., Vol.46, No.25, pp.L636-639 (2007) 

46. Hajime Nakanotani, Masayuki Yahiro, Koki Yano and Chihaya Adachi 

 Ambipolar field-effect transistor based on organic-inorganic hybrid structure 

 Appl. Phys. Lett., Vol.90, pp.262104-1 – 262104-3 (2007) 

47. Kyung Soo Son, Masayuki Yahiro, Toshiro Imai, Hiroki Yoshizaki and Chihaya Adachi 

 Blue Organic Electrophosphorescence Diodes using Diarylamino-substituted 

 Heterocyclic Compounds as Host Material 

 J. Photopolymer Sci. & Tech., Vol.20, No.1, pp.47-51 (2007) 

48. Toshinori Matsushima and Chihaya Adachi 

 High-current Injection and Transport on Order of kA/ cm
2

 in Organic Light-emitting Diodes Having Mixed Organic/ Organic Heterojunction Interfaces 

 Jpn. J. Appl. Phys., Vol.46, No.35, pp.L861-863 (2007) 

49. Toshinori Matsushima, Masayuki Yahiro, and Chihaya Adachi 

 Estimation of electron traps in carbon-60 field-effect transistors by a thermally stimulated 

 current technique 

 Appl. Phys. Lett., Vol.91, pp.103505-1 – 103505-3 (2007) 

50. Daisuke Yokoyama, Hajime Nakanotani, Yousuke Setoguchi, Masato Moriwake, Dai Ohnishi, 

 Masayuki Yahiro and Chihaya Adachi 

 Spectrally Narrow Emission at Cutoff Wavelength from Edge of Electrically Pumped Organic 

 Light-Emitting Diodes 

 Jpn. J. Appl. Phys., Vol.46, No.35, pp. L826-829 (2007) 

51 H. Nakanotani, N. Matsumoto, H. Uchiuzou, M. Nishiyama, M. Yahiro and C. Adachi 

 Very Low Amplified Spontaneous Emission Threshold and Electroluminescence 

 Characteristics of 1,1'-diphenyl Substituted Fluorene Derivatives 

 Optical Materials, Vol.30, pp.630-636 (2007) 

52. H. Nakanotani, S. Akiyama, D. Ohnishi, M. Moriwake, M. Yahiro, T. Yoshihara, S. Tobita 

 and C. Adachi 

 Extremely Low-Threshold Amplified Spontaneous Emission of 9,9’-Spirobifluorene 

 Derivatives and Electroluminescence from Field-Effect Transistor Structure 

 Adv. Funct. Mater., Vol.17, pp.2328-2335 (2007) 

53. T. Matsushima and C. Adachi  

 Observation of Extremely High Current Densities on Order of MA/cm
2
 in Copper 

 Phthalocyanine Thin-Film Devices with Submicron Active Areas 

 Jpn. J. Appl. Phys., Vol.46, No.47, pp.L1179-L1181 (2007) 

1. 

(EFM-03-4), p.15 (2003)



2. 

EL

9, 26 (2003) 

3. 

12, 35 (2003)

4. 

EL

1 background 

 Molecular Electronics and Bioelectronics, 14, 205 (2003)  

5. 

21

3 p.309-327 (2003)

6. 

3 LED ,  p.51-64 (2003) 

7. 

5 1

 (2003)

8. C. Adachi and T. Tsutsui 

 Organic Light Emitting Devices  Chapter 3 

 American Institute of Physics (AIP Press) (2003) 

9. 

EL

4 [ ]

(2003)

10. 

EL

EL 2004 1 1 p.16-19 

 (2004)

11.

PL EL

 Molecular Electronics and Bioelectronics, Vol.15, 37 (2004) 

12. 

 Molecular Electronics and Bioelectronics, Vol.15, 99 (2004) 



13. 

, 10(9), 1 (2004) 

14. 

EL 1

 SEMI NEWS, 20, 14 (2004) 

15. 

EL

 SEMI NEWS, 20, 18 (2004) 

16.

(2004) 

17. 

EL 2 (1) EL

 (2004) 

18. 

EL

 (2004) 

19. 

 No.36, pp12-16 (2006) 

20. 

 NIKKEI FPD2006 < > FPD International 

 2005    

 Part4 EL

BP (2006) 

21. 

2

 (2006) 

22. 

FET 

 Molecular Electronics & Bioelectronics, Vol.17, 35-38 (2006) 

23. 

 Molecular Electronics and Bioelectronics, Vol.17, 1 (2006) 

24. 



11, 556 (2006)

25. 

75, 1465-1470 (2006)

26.  K. S. Son, T. Mishina, S. Yamamoto, J. Nakahara, C. Adachi, and Y. Kawamura  

 Topological change of 4, 4’-bis[9-dicarbazolyl]-2,2’-biphenyl (CBP) by intermolecular 

 rearrangement 

 Proceeding of the international symposium on TOP, World Scientific Publishing, pp.124-128 

 (2006) 

27. 

LED

 Molecular Electronics and Bioelectronics, Vol.18, No.1, pp.25-30 (2007) 

28.  

  5 5.2 

(2007) 

29. 

, Vol.62, No.12, pp.45-49 (2007) 

1. 

 Recent progress on OLED

& 2005 4 18

2. 

EL

61 2005 4 20

3. 

22 (CPST-22) 2005 6 21 24

4. 

 InterOpto ’05 2005 7 15

5. 



COE 2005 7 15 16

6. 

 2005 2005 9 12

7. 

LED

54 2005 9 20 22

8. 

in 2005 9 22

9. 

2006

2 3

10. 

86 2006 3 28

11. 

27

 2007 1 17 18

12. 

45 2007 6 10 12

13.  

53 2007 7 17 19

14 

2 SORST

2007 7 25

15 

2007 9 28

16. 



4 2007 11 2

17. 

EL

17 2007 11 6

18. 

LED

4

2007 11 9 10

1. C. Adachi, Y. Kawamura and H. Yamamoto 

 Exciton annihilation at high current density in organic light emitting diodes 

 IDW, Fukuoka, 2003.12.3-5  

2. C. Adachi  

 Exciton annihilation processes under electrical pumping 

  Korea Japan Joint Forum 2004 “Organic Materials for Electronics and Photonics”, Okinawa,  

 2004, 11. 3-6  

3. 

 Mechanism of high efficiency electrophosphorescence 

 TAC-Display Meeting, (ITRI), , Taiwan, 2005. 2. 25

4. 

 Recent progress on OLED 

 Department of Materials Science Seminar, Seoul National Univ., Seoul, Korea, 2005. 3. 24 

5. Adachi  

  Challenges for novel organic light emitting devices 

  The 5
th

 International Meeting on Information Display (IMID 2005), Seoul, 2005.7.19-23 

6. Adachi  

 Challenge for novel organic light emitting devices 

 The 4th TOPLEDA International Conference, Taipei, Taiwan, 2005. 11. 25-26  

7. Adachi  

 Organic light emitting transistor- Fundamental Characteristics and Applications– 

 IDW/AD’05, Tokushima, 2005.12.6-9 

8.  C. Adachi, H. Nakanotani and T. Matsushima   

 Prospects for organic semiconductor lasers from an organic solid state film 

 XXIst IUPAC symposium on photochemistry, Kyoto, 2006.4.2-7 

9. C. Adachi, H. Nakanotani, T. Matsushima and S. Akiyama, and Y. Kawamura  

 Amplified spontaneous emission characteristics and low-threshold mechanism in organic solid 

 state thin film based on styrylbenzene derivatives 

 SPIE International Symposium on Optics & Photonics, San Diego, USA, 2006.8.13-17 



10.  C. Adachi and T. Matsushima  

 High current density injection and transport into organic layers 

 SSDM, Yokohama, 2006.9.12-15 

11.  C. Adachi, T. Matsushima and H. Nakanotani  

 Extremely high current density injection and transport over MA/cm2 into organic thin films 

 aiming for organic laser diodes  

 ICON9/ICOPE2006, Brugge, 2006.9.24-28 

12.  C. Adachi 

 Organic light emitting transistor-operation mechanism and novel applications 

 2nd Plastic Electronics Conference and Showcase, Frankfurt, Germany, 2006.10.24-25 

13. C. Adachi, T. Matsushima and H. Nakanotani 

 High Density Carrier Injection and Transport into Organic Thin Films -Device Physics and 

 Novel Light Emitting Applications 

 Materials Research Society (MRS), Boston, USA, 2006.11.26-12.1  

14. Chihaya Adachi  

 Ambipolar organic field effect transistor aiming for efficient electroluminescence 

 SPIE Optics + Photonics 2007, San Diego, USA, 2007.8.26-30 

15. Chihaya Adachi  

 Very low-threshold amplified spontenous emission characteristics of bis-styrylbenzene 

 derivatives and their electrical pumping 

 Optical Society of America, San Jose, USA, 2007.9.16-20 

16.  C. Adachi, T. Matsushima, H. Nakanotani, D. Yokoyama and M. Yahiro  

 Organic Light Emitting Devices from OLED to Organic Laser Diode 

 AOE2007, Shanghai, China, 2007.10.17-19 

17. C. Adachi 

 Frontier of Organic Light Emitting Devices 

 IWPSD 2007, Mumbai, India, 2007.12.16-20  

18. C. Adachi 

 Recent Progress on Organic Light Emitting Devices- from OLED to Organic Laser Diode- 

 IACS, Kolkata, India, 2007.12.20 

1. 

LED

2003 2

20 21

2. 

2003 2 28



3. 

2003

3 3 5

4. 

 2003 3 12

5. 

Cu:TCNQ

50 2003 3 26 30

6. 

TFT

50 2003 3 26 30

7. 

n FET

50 2003 3 26 30

8. 

LED OLED

50 2003 3 26 30

9. 

LED

50 2003 3 26 30

10. 

50 2003 3 26 30

11. Julie J. Brown

Ir(ppy)3

50 2003 3 26 30

12. 

OLED

50 2003 3 26 30

13. 

J 1000A/ 2

50 2003 3 26 30

14. Julie J. Brown

 Ir(ppy)3 

50 2003 3 26 30



15. 

2003 7

3

16. 

EL

1

2003 7 10

17. 

21 2003

8 3

18.

LED Cs

64 2003 8 30 9 2

19.

 MgAu

64 2003 8 30 9 2

20. 

Eu(DPM)3:BCP LED

64 2003 8 30 9 2

21. Julie. J. Brown

 Ir(ppy)3

64 2003 8 30 9 2

22.

ASE

64 2003 8 30 9 2

23. 

Ir(ppy)3:CBP

64 2003 8 30 9 2

24. 

ASE

64 2003 8 30 9 2

25. 

 Alq3

64 2003 8 30 9 2



26.

64 2003 8 30 9 2

27. 

in 2003

2003 10 21

28. 

 CIF4 2003

12 5

29. 

 CsAl

 CIF4 2003

12 5

30. 

 CIF4 2003

12 5

31.

2004 2 18

32. 

- Challenges for Coordination Chemistry & Science-

2004 3 1

33. 

EL

142 B

2004 3 5

34. 

PL EL

2004

3 9

35. 

OLED

2004 3 12



36. 

nano-tech 2004

2004 3 17 19

37.

OLED

84 2004 3 26 29

38. Julie J. Brown

84 2004 3 26 29

39. 

 DNA-CTMA OLED

84 2004 3 26 29

40.

LED HTL

51 2004 3 28 31

41. 

-NPD/Alq3

51 2004 3 28 31

42. Julie J. Brown

Ir(ppy)3

51 2004 3 28 31

43. 

ASE

51 2004 3 28 31

44. Jason Brooks Julie J. Brown

 CBP Ir

51 2004 3 28 31

45. 

12000A/cm
2

51 2004 3 28 31

46. 

Conical Target EL ITO

51 2004 3 28 31

47. 

LED (300~A/cm
2
)

51 2004 3 28 31



48. 

ASE EASE=0.5µJ/cm
2

51 2004 3 28 31

49. 

 2 FET

51 2004 3 28 31

50. Olaf Karthaus

 TPD

51 2004 3 28 31

51.

EL

51 2004 3 28 31

52. 

EL Tutorial

SEMI FPD Expo Japan 2004 2004 4 7 9

53.

 SEMI FPD Expo Japan 2004 2004 4 7 9

54.

NIKKEI MICRODEVICES FPD International 2004 4 EL

2004 4 7 9

55. 

142 C 1

2004 6 16

56. 

142 C 2 M&BE

2004 7 16

57. 

2004 7

 22

58. 

 OLED Annihilation

65 2004 9 1 4

59. 

TPTPT



65 2004 9 1 4

60. 

ambipolar

65 2004 9 1 4

61. 

 Cs LED

 (J~100mA/cm2 at V=4V) 

65 2004 9 1 4

62. L. V. M. Castro, T. Oyamada, Y. Kawamura, M. Anzai, T. Miki, H. Sasabe and C. Adachi 

 Molecular interaction between Alq3 and hole transport materials which enhances non-radiative 

 decay rates 

65 2004 9 1 4

63. Jason Brooks, Julie J. Brown, 

65 2004 9 1 4

64. Jason Brooks, Julie J. Brown, 

 100% PL PQ2Ir(acac) 

65 2004 9 1 4

65. Jason Brooks, Julie J. Brown, 

LED

65 2004 9 1 4

66. Jason Brooks, Julie J. Brown, 

53 2004 9 15 17

67. 

PESA EL

53 2004 9 15 17

68. Olaf Karthaus, 

53 2004 9 15 17

69. 

LED

53 2004 9 15 17

70. 

 N,N’-

53 2004 9 15 17

71. 

EL



53 2004 9 15 17

72. 

-NPD/Alq3 EL

53 2004 9 15 17

73. Jason Brooks, Julie J. Brown, 

Ir(ppy)3

53 2004 9 15 17

74. 

EL

EL 2004 10 6

75. 

8

, 2004 12 10

76. 

 2004(H16) VBL ,

 A1-001 2004 12 20

77. 

2005 1 28

78. 

DNA

 DNA

JST 2005 3 13

79.

162 162

2005 3 18

80. 

LED

52 2005 3 29 4 1

81. 

PL OLED

52 2005 3 29 4 1

82. , Jason Brooks, Julie J. Brown, , ,

 Ir

52 2005 3 29 4 1



83. ,

 CuPc OLED

52 2005 3 29 4 1

84. Jason Brooks Julie J. Brown

Ir Alq3 PL EL

52 2005 3 29 4 1

85. 

 Rubrene:TPPy ( )

52 2005 3 29 4 1

86. 

 Rubrene:TPPy ( ) S-D 

52 2005 3 29 4 1

87. , , ,

DFB

52 2005 3 29 4 1

88. , , , ,

EL Roll-off

52 2005 3 29 4 1

89. Jason Brooks Julie J. Brown

 Ir(ppy)3

52 2005 3 29 4 1

90. 

 4,4’-bis[(N-carbazole)styryl]biphenyl(BSB-Cz) CW

66 2005 9 7 11

91. Jason Brooks Julie J. Brown

 CBP

66 2005 9 7 11

92. Jason Brooks Julie J. Brown

66 2005 9 7 11

93. 

 4, 4’-bis[9-dicarbazolyl]-2, 2’-biphenyl (CBP)

66 2005 9 7 11

94. 

LED

66 2005 9 7 11

95. 

 CuPc OLED I-V



66 2005 9 7 11

96. 

(JMAX=18,000A/cm
2
)

66 2005 9 7 11

97. 

54 2005 9 20 22

98. 

 JST

2005 10 18

99. 

53 2006 3 22 26

100. 

 1 m
2

CuPc

53 2006 3 22 26

101. 

-

53 2006 3 22 26

102. 

53 2006 3 22 26

103. 

Ir PL

53 2006 3 22 26

104. 

LED

53 2006 3 22 26

105. 

EL HTM

53 2006 3 22 26

106. 

 TSC EL

53 2006 3 22 26

107. 

EL PL



EL 2 CAN 2006 5

12 13

108. 

 Ir

67 2006 8 29 9 1

109. 

CuPc

67 2006 8

 29 9 1

110. 

 a-6T Cs:PoPy2 EL

67 2006 8 29 9 1

111. 

67 2006 8 29 9 1

112. C-H Chang C.C. Wu T-C. Chao F-C. Fang K-T Wong

9,9-diarylfluorene

67 2006 8 29 9 1

113. 

Alq3

67 2006 8 29 9 1

114. 

ASE

67 2006 8 29 9 1

115. 

67 2006 8 29 9 1

116. 

 2006 2006 9 13 15

117. 

OLED

55 2006 9 20 22

118. 

p-i-n EL

3 EL 2006 11 9 10

119. 

LED

06-2 EL 2006 12 15



120. , , ,

54 2007 3 27 30

121. 

 DPh-BDS/C60 ambipolar FET

54 2007 3 27 30

122. 

FET

54 2007 3 27 30

123. 

54 2007 3 27 30

124. 

LED 

68 2007 9 4 8

125. 

 9,9-

68 2007 9 4 8

126. 

EL

68 2007 9 4 8

127. 

EL

68 2007 9 4 8

128.

(1)

68 2007 9 4 8

129. 

(2)

68 2007 9 4 8

130. 

EL

68 2007 9 4 8

131. 

EL

EL 5 11 15 16



132. 

2007 12 1 2

133. 

18 2007 2007 12

 14 15

134. 

2008 1 11

1. W. Yokoyama and C. Adachi 

 Organic light emitting diodes at very high current density 

 Second International Conference on Molecular Electronics and Bioelectronics, Tokyo, 

 2003.3.5-7 

2. C. Adachi 

 Emission Mechanism of 100% Efficiency OLED - Toward Organic Laser Diode 

 UCLA Department of Materials Science and Engineering, Fall Quarter 2003 Seminar Series, 

 Los Angels, USA, 2003.12.12 

3. C. Adachi 

 Emission mechanism of high efficiency organic electrophosphorescene 

 FPD China, Kunshan Science and Culture Exhibition Center, China, 2004.8.11-13 

4. C. Adachi 

 Carrier injection over 10KA/cm2 into organic thin films 

 NANO KOREA 2004, Seoul, Korea, 2004.8.24-27 

5. K. Noda, R. Shirogane, K. Kodama, C. Adachi, K. Aizawa and L. Li 

 Fluorescence Lifetime and Fluorescence spectra of Telaporfinum in Cancer Cells 

 5th Chitose International Forum on Photonics Science & Technology, CIST, 2004.10.19-20  

6. Y. Kawamura, K. Goushi, J. Brooks, J. J. Brown, H. Sasabe and C. Adachi 

 Phosphorescence quantum efficiency and intermolecular interaction of iridium (III) complexes 

 in co-deposited films with organic semiconducting hosts 

 Material Research Society (MRS) 2004 Fall Meeting, Boston, 2004.11.28-12.3 

7. K. Goushi, Y. Kawamura, J. Brooks, J. J. Brown, H. Sasabe and C. Adachi 

 Unusual phosphorescence decay characteristics of Ir(ppy)3 in a solid matrix 

 Material Research Society (MRS) 2004 Fall Meeting, Boston, 2004.11.28-12.3 

8. H. Yamamoto, H. Kasajima, W. Yokoyama, H. Sasabe and C. Adachi 

 Achievement of extremely high current density of 12000A/cm2 into organic thin films with 

 high thermally conductive substrates 

 Material Research Society (MRS) 2004 Fall Meeting, Boston, 2004.11.28-12.3  



9. T. Oyamada, H. Uchiuzou, K. Matsushige, H. Sasabe and C. Adachi 

 Organic light-emitting transistors using ambipolar FET characteristics 

 Material Research Society (MRS) 2004 Fall Meeting, Boston, 2004.11.28-12.3 

10. T. Oyamada, S. Okumura, N. Shimoji, K. Matsushige, H. Sasabe and C. Adachi 

 Electroluminescence of Tetraphenylpyrene in Organic Light-Emitting Field-Effect Transistors 

 The Fifth International Conference on Electroluminescence of Molecular Materials and Related 

 Phenomena (ICEL-5), Phoenix, 2005.1.17-21 

11. Y. Kawamura, J. Brooks, J. J. Brown, H. Sasabe and C. Adachi 

 100% phosphorescence efficiency of Ir(III) complexes and the intermolecular interaction and 

 concentration quenching in a solid state film 

 SPIE’s International Symposium on Optics & Photonics 2005, San Diego, 2005.7.31-8.4 

12. H. Nakanotani, H. Sasabe and C. Adachi 

 Low lasing threshold in organic distributed feedback solid state lasers using bisstyrylbenzene 

 derivative as an active material 

 SPIE’s International Symposium on Optics & Photonics 2005, San Diego, 2005.7.31-8.4 

13. Toshinori Matsushima, Chihaya Adachi, and Hajime Nakanotani 

 CW-amplified spontaneous emission from an organic solid-state film 

 2006 MRS spring meeting, San Francisco, USA, 2006.4.19 

14. Jason Brooks Julie J. Brown

 The 23
rd

 Conference of Photopolymer Science and Technology 

 The International Symposium 2006 Materials & Processes for Advanced Microlithography and 

 Nanotechnology 2006. 6.27-30

15. T. Matsushima and C. Adachi 

 Injection of current density over MA/cm
2
 in organic thin film and investigation of carrier 

 transport processes from nA/cm
2
 to MA/cm

2

 SPIE International Symposium on Optics & Photonics, San Diego, USA, 2006.8.13-17 

16. L. Fenenko, C. Adachi, Y. Nakanishi, P. Smertenko and S. Svechnikov 

 Features of electroluminescence of new blue poly(9,9-dioctylfluorenyl-2,7-diyl)-end capped 

 with polyhedral oligomeric silsesquioxanes 

 ICEPOM-6, Gurzuf, Ukraine, 2006.9.25-29  

17. C. Adachi and T. Matsushima,  

 Injection and Transport of Extremely High Current Densities in Organic Thin-Film Devices 

 Optical Society of America (OSA), Rochester, USA, 2006.10.8-12 

18. Kyung Soo Son, Kenichi Goushi, Masayuki Yahiro, Toshiro Imai, Hiroki Yoshizaki and 

 Chihaya Adachi 

 Carrier Transport Properties of Aryl-substituted Heterocycle Compounds and their 

 Electroluminescence Characteristics in Blue OLED 

 2nd International symposium of Functional Innovation of Molecular Informatics, Fukuoka, 

 Japan, 2006.11.1-2  

19. T. Matsushima and C. Adachi, 

 Extremely low-voltage organic light emitting diodes with p-doped a-sexithiophene hole 

 transport and n-doped phenyldipyrenylphosphine oxide electron transport layers 

 Materials Research Society (MRS), San Francisco, USA, 2007.4.9-13  



20. H. Nakanotani, K. Yano and C. Adachi 

 Ambipolar field-effect transistor based on organic-inorganic oxide heterostructure 

 E-MRS 2007 Spring Meeting, Strasbourg, France, 2007.5.28-6.1 

21. 

 OLED

 The 24
th

 Conference of Photopolymer Science and Technology  

 The International Symposium 2007 Materials & Processes for Advanced Microlithography and 

 Nanotechnology 2007. 6.26-29 

22. C. Adachi 

 Organic Laser Diode-Materials, Devices and Applications- 

 International Joint Symposium (Kyushu University and Yeungnam University), Yeungnam 

 University, Korea, 2007.9.10 

23. C. Adachi  

 Very Low-threshold ASE Characteristics of Bis-styrylbenzene Derivatives and Their Electrical 

 Pumping aiming for Organic Laser Diode 

 ICAMD2007, Jeju, Korea, 2007.12.12-14  

24. H.W. Hung, N.Yokoyama, M.Yahiro and C.Adachi 

 Low Driving Voltage OLED Using Phenanthrene Oligomers as Electron Transport Layer 

 ISFED2007, Ambassador Hotel, Hsinchu, Taiwan, 2007.12.17-18  

1. 

 Ir PL

 2006 2006 11 18 19

2. 

 Thermally stimulated current C60

 2007 54 2007 3 27 30

3. 

9,9’-spirobifluorene

54 2007 3 27 31

4. 

Alq3 Exciplex

54 2007 3 27 30

5. 

OLED Roll-Off

54 2007 3 27 30



1. Y. Kawamura, H. Yamamoto, K. Goushi, H. Yoshizaki, H. Sasabe and C. Adachi 

 Elucidation of Controlling Factor for ASE Threshold in Ultraviolet/deep Blue Emissive Organic 

 Semiconductor Films 

 4th Chitose International Forum on Photonics Science & Technology, CIST, 2003.12.3-4 

2. T. Oyamada, H. Sasabe and C. Adachi 

 Formation of a MgAu Alloy Cathode by Photolithography and the Applications for Organic 

 Light-Emitting Diodes and Organic Field-Effect transistors 

 4th Chitose International Forum on Photonics Science & Technology, CIST, 2003.12.3-4 

3. T. Oyamada, Y. Kawamura, T. Koyama, H. Sasabe and C. Adachi  

 Formation of a Eu(DPM)3:BCP Chelate Complex by Vacuum Co-deposition and the 

 Application for Organic Light-Emitting Diodes 

 4th Chitose International Forum on Photonics Science & Technology, CIST, 2003.12.3-4 

4. K. Goushi, J. J. Brown, H. Sasabe and C. Adachi  

 Ir(ppy)3 Triplet Excited Energy Transfer into Adjacent Hole Transport Layers 

 4th Chitose International Forum on Photonics Science & Technology, CIST, 2003.12.3-4 

 Carrier Transport Properties of the Triazine Derivatives 

 4
th

 Chitose International Forum on Photonics Science & Technology, CIST, 2003.12.3-4 

6. H. Yamamoto, Y. Kawamura, H. Sasabe and C. Adachi  

 Temperature Dependence of ASE Characteristics of a Bis-styrylbenzene Derivative 

 4th Chitose International Forum on Photonics Science & Technology, CIST, 2003.12.3-4 

7. H. Yamamoto, H. Kasajima, W. Yokoyama, H. Sasabe and C. Adachi  

 Achievement of Extremely High Current Density of 6635A/cm2 Using a Phthalocyanine Layer 

 with a Thermally Conductive Substrate 

 4th Chitose International Forum on Photonics Science & Technology, CIST, 2003.12.3-4 

8. K. Hirata, N. Suganuma, T. Oyamada, H. Sasabe and C. Adachi  

 Ambipolar Field-Effect Transistor Behavior of the CuPc and PTCBI Mixing Layer 

 4th Chitose International Forum on Photonics Science & Technology, CIST, 2003.12.3-4 

9. M. Yoshida, T. Tsuchida, T. Kurata, M. Ikeda and Chihaya Adachi  

 High Efficiency the Hole Injection Characterisics of Dixanthene Derivatives in OLEDs 

 4th Chitose International Forum on Photonics Science & Technology, CIST, 2003.12.3-4 

10. T. Aimono, Y. Kawamura, H. Yamamoto, H. Sasabe, M. Satsuki and C. Adachi  

 Molecular Design of Fluorescent Styrylbenzene Derivatives (SBD) Aiming for Low Threshold 

 Amplified Spontaneous Emission 

 4th Chitose International Forum on Photonics Science & Technology, CIST, 2003.12.3-4 



11. H. Kasajima, H. Yamamoto, Y. Kawamura, H. Sasabe and C. Adachi  

 Achievement of High Current Density of 320A/cm2 in -NPD/Alq3 Based OLED 

 4th Chitose International Forum on Photonics Science & Technology, CIST, 2003.12.3-4 

12. N. Takahashi, K. Goushi, Y. Kawamura, T. Suzuki, H. Sasabe and C. Adachi  

 Photophysics of Alq3 with Various Aggregated Morphologies 

 4th Chitose International Forum on Photonics Science & Technology, CIST, 2003.12.3-4 

13. K. Muneuchi, Y. Kawamura, M. Torii, M. Sasaki, H. Sasabe and C. Adachi 

 3,6-Diarylcarbazole Derivatives as an Efficient Host Material in Organic Electrophosphorescent 

 Diodes 

 4th Chitose International Forum on Photonics Science & Technology, CIST, 2003.12.3-4 

14. N. Ando, Y. Kawamura, J. J. Brown, H. Sasabe and C. Adachi  

 White Electrophosphorescent Devices having Multi-Phosphors Doped Layers 

 4th Chitose International Forum on Photonics Science & Technology, CIST, 2003.12.3-4 

15. D. Kubota and C. Adachi  

 Observation of Memory Effect in an Organic Double-Layer FET Using a Perylene Derivative 

 Under Light Irradiation 

 4th Chitose International Forum on Photonics Science & Technology, CIST, 2003.12.3-4 

16. S. Furusake, S. Maruyama, H. Sasabe and C. Adachi 

 Photoluminescence Property of Soluble Tris (8-quinolinolate) aluminum-derived Dendrimers 

 5th Chitose International Forum on Photonics Science & Technology, CIST, 2004.10.19-20 

17. K. Goushi, Y. Kawamura, J. Brooks, J. J. Brown, H. Sasabe and C. Adachi 

 Temperature Dependence of Phosphorescence Decay Characteristics of Ir(ppy)3 in a Solid 

 Matrix 

 5th Chitose International Forum on Photonics Science & Technology, CIST, 2004.10.19-20 

18. N. Imada, Y. Kawamura, J. Brooks, J. J. Brown, H. Sasabe and C. Adachi 

 Photoluminescence characteristics of novel blue and red phosphorescence materials 

 5th Chitose International Forum on Photonics Science & Technology, CIST, 2004.10.19-20 

19. N. Takahashi, K. Goushi, Y. Kawamura, T. Suzuki, H. Sasabe and C. Adachi 

 Exciton decay processes of Alq3 in different morphologies 

 5th Chitose International Forum on Photonics Science & Technology, CIST, 2004.10.19-20 

20 T. Oyamada, H. Sasabe and C. Adachi 

 Correlation between Photoluminescence Quenching by Electrical Field and 

 Electroluminescence Efficiency in -NPD/Alq3 Devices 

 5th Chitose International Forum on Photonics Science & Technology, CIST, 2004.10.19-20 

21. A. Endo, T. Oyamada, Y. Kawamura, J. Brooks, J. J. Brown, H. Sasabe and C. Adachi 

 High-Efficiency Phosphorescence OLEDs with Cyclic SIloxane Compounds as a Host 

 5th Chitose International Forum on Photonics Science & Technology, CIST, 2004.10.19-20 

22. K. Hirata, T. Oyamada, H. Sasabe and C. Adachi 

 Conductivity and OLED Characteristics of the Four Bases Comprising DNA 

 5th Chitose International Forum on Photonics Science & Technology, CIST, 2004.10.19-20 

23. H. Inomata, K. Goushi, T. Masuko, A. Kimura, T. Konno, Y. Nakamura, T. Imai, H. Sasabe, J. J. 

 Brown and C. Adachi 



 OLED Characteristics and Cariier Transport Properties of the Aryl Heterocycle Derivatives 

 5th Chitose International Forum on Photonics Science & Technology, CIST, 2004.10.19-20 

24. M. Yoshida, T. Tsuchida, T. Kurata, M. Ikeda, H. Sasabe and C. Adachi 

 Hole Injection Mechanism of Dixanthene Derivative in OLED 

 5th Chitose International Forum on Photonics Science & Technology, CIST, 2004.10.19-20 

25. Y. Yamamoto, T. Oyamada, H. Sasabe and C. Adachi 

 Electrical Characteristics of a Static Induction Transistor with a PEDOT Gate Electrode 

 5th Chitose International Forum on Photonics Science & Technology, CIST, 2004.10.19-20 

26. H. Yamamoto, T. Oyamada, S. Aoshima, H. Sasabe and C. Adachi 

 Low damage ITO Formation in Organic LEDs using a Conical Type Sputtering Module 

 5th Chitose International Forum on Photonics Science & Technology, CIST, 2004.10.19-20 

27. H. Uchiuzou, T. Oyamada, K. Matsushige, H. Sasabe and C. Adachi 

 Ambipolar Characteristics of the Co-deposited Film of Low-molecular Materials and the 

 Realization of Light-emitting Transistors 

 5th Chitose International Forum on Photonics Science & Technology, CIST, 2004.10.19-20 

28. H. Nakanotani, T. Oyamada, H. Sasabe and C. Adachi 

 Realization of High Current Density and Control of Exciton Annihilations under Pulse Exciton 

 in OLED 

 5th Chitose International Forum on Photonics Science & Technology, CIST, 2004.10.19-20 

29. H. Kasajima, H. Inomata, H. Yoshizaki, H. Sasabe and C. Adachi 

 Organic Electrophosphorescence Diodes with N, N’-bis(arylcarbazole) Derivatives as a Host 

 Material 

 5th Chitose International Forum on Photonics Science & Technology, CIST, 2004.10.19-20 

30. M. Yoshida, H. Sasabe and C. Adachi 

 Peculiar Thickness Dependences of a CuPc Hole Injection Layer in OLED 

 The Fifth International Conference on Electroluminescence of Molecular Materials and Related 

 Phenomena (ICEL-5), Phoenix, 2005.1.17-21 

31. H. Yamamoto, H. Nakanotani, H. Kasajima, W. Yokoyama, H. Sasabe and C. Adachi 

 Anomalous High Density Carrier Injection and Transport over 10,000 A/cm2 into Organic Thin 

 Films and the Conduction Mechanism 

 The Fifth International Conference on Electroluminescence of Molecular Materials and Related  

 Phenomena (ICEL-5), Phoenix, 2005.1.17-21 

32. H. Yamamoto, T. Oyamada, S. Aoshima, W. Hale, H. Sasabe and C. Adachi 

 Low Damage ITO Formation on an Organic Layer Using a Conical Type Sputtering Module 

 and the High Performance Transparent OLEDs 

 The Fifth International Conference on Electroluminescence of Molecular Materials and Related 

 Phenomena (ICEL-5), Phoenix, 2005.1.17-21 

33. H. Yamamoto, T. Oyamada, C. Adachi, S. Aoshima, W. Hale and H. Sasabe 

 Low-damage ITO formation using a unique cylindrical sputtering module and 

 high-performance transparent organic light-emitting diode 

 Materials Research Society (MRS), Boston, 2005.11.27-12.2 

34. A. Endo, J. Brooks, M. E. Thompson, J. J. Brown, H. Sasabe and C. Adachi 

 Photophysical properties of Ir carbene complexes having blue phosphorescence 

 Materials Research Society (MRS), Boston, 2005.11.27-12.2 



35. N. Takahashi, K. Goushi, J. Brooks, J. J. Brown, H. Sasabe and C. Adachi 

 Photoluminescence characteristics and energy decay processes of Alq3 in various host layers 

 Materials Research Society (MRS), Boston, 2005.11.27-12.2 

36. A. Takahashi, A. Endo and C. Adachi 

 Development of Novel Electron–transporting Carbazolylphenylquinolines for Phosphorescent 

 Organic Light Emitting Diodes 

 6th Chitose International Forum on Photonics Science & Technology, CIST, 2005.12.9-10 

37. Y. Terao, H. Sasabe and C. Adachi 

 Correlation between hole mobility and short circuit current in organic solar cells 

 6th Chitose International Forum on Photonics Science & Technology, CIST, 2005.12.9-10 

38. L. Fenenko and C. Adachi  

 Control of OLED characteristics by heat treatment of ITO and CuPc hole injection layers 

 6th Chitose International Forum on Photonics Science & Technology, CIST, 2005.12.9-10 

39. T. Matsushima, H. Sasabe and C. Adachi  

 Realization of Extremely High Current Density in Organic Thin Films 

 6th Chitose International Forum on Photonics Science & Technology, CIST, 2005.12.9-10 

40. K. Goushi, H. Sasabe and C. Adachi 

 The mechanism of decreasing driving voltage by inserting a CuPc layer as a hole injection layer 

 6th Chitose International Forum on Photonics Science & Technology, CIST, 2005.12.9-10 

41. N. Takahashi, K. Goushi, J. Brooks, J. J. Brown, H. Sasabe and C. Adachi 

 Photoluminescence characteristics and energy decay processes of Alq3 in various host layers 

 6th Chitose International Forum on Photonics Science & Technology, CIST, 2005.12.9-10 

42. A. Endo, J. Brooks, J. J. Brown, H. Sasabe and C. Adachi 

 Photophysical properties and OELD characteristics of Ir carbene complexes having high 

 efficiency deep blue phosphorescence 

 6th Chitose International Forum on Photonics Science & Technology, CIST, 2005.12.9-10 

43. H. Nakanotani, H. Sasabe and C. Adachi 

 Low threshold lasing oscillation under optical pumping from an OLED structure 

 6th Chitose International Forum on Photonics Science & Technology, CIST, 2005.12.9-10 

44. N. Matsumoto, M. Nishiyama, M. Takahashi, C. Adachi 

 Exciplex Formation between Alq3 and Triarylamine Derivatives and Their Photoluminescence 

 Characteristics 

 The Fourth International Conference on Molecular Electronics and Bioelectronics (M&BE4), 

 Tokyo, 2007.3.14-16 

45. L. Fenenko, G. Mao, A. Orita, J. Otera, C. Adachi 

 High Efficiency Fluorescence Materials having Phenylene Vinylene and Ethynylene Units and 

 Their Application for OLED 

 The Fourth International Conference on Molecular Electronics and Bioelectronics (M&BE4), 

 Tokyo, 2007.3.14-16 

46. K.S. Son, M.Yahiro, T.Imai, H.Yoshizaki, and C.Adachi 

 Relaxation of Roll-off Characteristics in Organic Electrophorescence Diodes 

 IMID 2007, Korea, 2007.8.27-31 



 1. 

JST

16 8 20

2004-241145 

 2. 

JST

16 8 20

2004-241146 

 3. 

JST

16 8 30

2004-250573 

 4. 

JST

16 9 22

2004-276010 

 5 

16 9 27

2004-280431 

 6 .

JST

17 3 24

2005-85456 

 7. 

JST

17 9 6

2005-258587 

 8. 



18 9 25

2006-259147 

 9. 

18 10 12

2006-278910 

 10. 

18 10 31

2006-295803 

 11. 

18 12 28

2006-354379 

 12. 

19 2 8

2007-029436 

 13. 

19 8 17

2007-212863 

 14. 

19 8 27

2007-219310 

 (3 )

 1. 

JST

17 2 22

PCT/JP2005/003246  /  2004-241145  16 8 20

 2. 



JST

17 9 22

 PCT/JP2005/017531  /  2004-276010 16 9 22

 3. 

JST

18 9 5

PCT/JP2006/317582  /  2005-258587 17 9 6

1. 1 EL

2004

C.Adachi, S.Tokito, T.Tsutsui and S.Saito, 

 “Electroluminescence in Organic Films with Three-Layer Structure” 

 Jpn.J.Appl.Phys., 27(2) (1988) L269-L271 

2. Nano-tech 2004

 IT

2004.3.17-19

3. 16 2004

CBP Ir 2004.9.1

4. 20 2006

 “1µ CuPc ”

5. 19

6. Outstanding Poster Paper Award, 7th International Meeting on Information Display (IMID2007) 

 The Korea Information Display Society 

 Kyung Soo Son, Masayuki Yahiro, Toshiro Imai, Hiroki Yoshizaki, and Chihaya Adachi 

 “Relaxation of Roll-off Characteristics in Organic Electrophosphorescence diodes” 





DFB

(BSB) ~100%

OLED

MA/cm
2

1KA/cm
2

annihilation

100mA/cm
2

singlet-singlet, singlet-polaron annihilation

FET

annihilation

cutoff

FET cutoff

OLED



OLED

cutoff

OLED

ASE

1MA/cm
2

cutoff

FET

cutoff

TSC
Snap shot in 

Laboratory



CREST


	表紙
	１　研究実施の概要
	１. はじめに
	２. 有機レーザー活性材料の探索と低閾値化の検討
	３. 有機薄膜素子への大電流密度注入の挑戦
	４. 電流励起可能な有機レーザーデバイス構造
	５. 高電流密度下での励起子annihilation過程
	６. Cutoffモードを利用したレーザー発振

	２　研究構想及び実施体制
	(1)研究構想
	(2)実施体制

	３　研究実施内容及び成果
	３．１　有機半導体レーザーの実現とデバイス物理の解明 （九州大学　安達グループ）
	(1)研究実施内容及び成果
	Ｉ．有機レーザー活性材料の開発－超低閾値でのレーザー作用の実現－
	（Ｉ－１）アリールアミン系材料におけるASE支配因子の探索（青色系レーザー材料）
	（Ｉ－２）スチリル系低閾値材料の合成とASE特性（緑色系レーザー材料）
	（Ｉ－３）ASE閾値低下のための分子設計（励起吸収との相関）
	（Ｉ－４）新規フルオレン誘導体を用いた有機固体薄膜からの低閾値ASE発振
	（Ｉ－５）Ir錯体の吸収・誘導放出断面積と増幅自然放出活性
	（Ｉ－６）ビススチリルベンゼン誘導体を用いた低閾値光励起型有機DFB固体レーザー

	II. 大電流密度実現への挑戦
	(II-1) CuPc薄膜素子への大電流密度の注入とキャリア伝導機構
	(II-2) CuPc薄膜素子への極微小デバイスによる超高電流密度の注入とキャリア伝導機構
	(II-3) OLED構造における低駆動電圧化と高電流密度の実現(I)
	(II-4) OLED構造における低駆動電圧化と高電流密度の実現(II)
	(II-5) 有機薄膜へのダメージレス透明電極の形成
	(II-6) 光導波路型有機半導体レーザーの陰極構造の最適化
	(II-7) トランジスター構造による有機レーザー素子への展開

	III.励起子annihilation過程の解明
	（III-1）ビススチリルベンゼン誘導体を発光層に用いたOLEDのRoll-off特性
	（III-2） OLEDへのパルス電圧印加による高電流密度の実現と励起子Annihilationの抑制
	（III-3）単層型OLEDの高電流密度下におけるRoll-0ff特性の改善

	IV. Cutoffモードを利用したレーザー発振現象
	（IV-1）CW励起下におけるASE特性と励起吸収
	（IV-2）カットオフモードに起因する有機膜端面からの狭帯域発光（１）
	（IV-3）カットオフモードに起因する有機膜端面からの狭帯域発光（２）

	V. その他の関連研究成果
	(V-1)ピリジン誘導体をホスト材料とする高効率有機リン光ＬＥＤ素子
	(V-2) 環状シロキサン化合物を用いた高効率有機リン光ＬＥＤ素子
	(V-3) 厚膜有機EL素子用HTLの開発とガラス転移温度との相関
	(V-4) TSC測定による有機ELデバイスの劣化機構の解析
	(V-5) Thermally stimulated current法によるC60/絶縁層界面の電子トラップ準位の測定


	(2)研究成果の今後期待される効果


	４　研究参加者
	①安達グループ（「有機半導体レーザーの構築とデバイス物理の解明」の研究）

	５　招聘した研究者等
	６　成果発表等
	(1)原著論文発表  （国内誌7件、国際誌53件）
	(2)その他の著作物　（総説、書籍など）
	(３)学会発表（国際学会発表及び主要な国内学会発表）
	(４)特許出願
	(５)受賞等

	７　研究期間中の主な活動（ワークショップ・シンポジウム等）
	８　研究成果の展開
	(1)他の研究事業への展開
	(2)実用化に向けた展開

	９　他チーム、他領域との活動とその効果
	(1)領域内の活動とその効果
	(2)領域横断的活動とその効果

	１０　研究成果の今後の貢献について
	(1)科学技術の進歩が期待される成果
	(2)社会・経済の発展が期待される成果

	１１　結び




