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Research Papers in OLEDResearch Papers in OLEDResearch Papers in OLEDResearch Papers in OLED

USAUSAUSAUSA
2355235523552355

KoreaKoreaKoreaKorea
2186218621862186

TaiwanTaiwanTaiwanTaiwan
2026202620262026

GermanyGermanyGermanyGermany
2064206420642064

AustriaAustriaAustriaAustria
1922192219221922

ItalyItalyItalyItaly
1965196519651965

FranceFranceFranceFrance
1952195219521952 ChinaChinaChinaChina

2682268226822682 JapanJapanJapanJapan
2337233723372337

EnglandEnglandEnglandEngland
2024202420242024

CanadaCanadaCanadaCanada
1926192619261926

EuroEuroEuroEuro SingaporeSingaporeSingaporeSingapore
1890189018901890

2026202620262026

AsiaAsiaAsiaAsia

USAUSAUSAUSA

IndiaIndiaIndiaIndia
1904190419041904

AustraliaAustraliaAustraliaAustralia
1863186318631863

Topic=(organic light emitting diode) OR Topic=(organic electroluminescence) AND 

Address=(country)



Organic laser diode

Solar cells, 

Thermoelectric

OFET

Gen-1 Gen-2 Gen-3 Gen-4

Bio 

Flexible 

OLEDOLEDOLEDOLED

Research in Organic ElectronicsResearch in Organic ElectronicsResearch in Organic ElectronicsResearch in Organic Electronics

2000 20101960

OLEDOLEDOLEDOLED
LightingLightingLightingLighting

OFET

Memory

Year

Sensor

2020

OPC

Conducting 

Polymer

Bio 

Electronics

�Very high conversion efficiency

�Flexible, Low-cost and large area

�Very high conversion efficiency

�Flexible, Low-cost and large area

1990

Organic TV

Human Assistant 

and Enhancement
Integration

OLED Mobile



OSCOSCOSCOSC
OLEDOLEDOLEDOLED

TECTECTECTEC

BatteryBatteryBatteryBattery

OSCOSCOSCOSC

有機有機有機有機エレクトロニクスがエレクトロニクスがエレクトロニクスがエレクトロニクスが切切切切りりりり拓拓拓拓くくくく新新新新しいしいしいしいlifestylelifestylelifestylelifestyle

第第第第1111世代世代世代世代

第第第第2222世代世代世代世代

第第第第3333世代世代世代世代

高変換効率化高変換効率化高変換効率化高変換効率化
超小型化超小型化超小型化超小型化

無機無機無機無機++++有機有機有機有機デバイスデバイスデバイスデバイス

有機有機有機有機++++ナノナノナノナノ構造構造構造構造デバイスデバイスデバイスデバイス

TECTECTECTEC

BatteryBatteryBatteryBattery

OSCOSCOSCOSC
OLEDOLEDOLEDOLED



Glass/Plastic
Substrate

Metal cathode

Transparent
anode

Electron transport layer

Emitting layer

Hole transport layer

~100nm~100nm~100nm~100nm

アモルファスからのアモルファスからのアモルファスからのアモルファスからの脱却脱却脱却脱却へへへへ

Amorphous

morphology
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100nm100nm100nm100nm程度程度程度程度のののの薄膜薄膜薄膜薄膜におけるにおけるにおけるにおける
極極極極めてめてめてめて優優優優れたれたれたれた成膜性成膜性成膜性成膜性



(I) Control of amorphous morphology in organic semiconductors

Molecular orientation: Very low ASE threshold, Cut-off emissions

(II) Single crystal light emitting devices -OFET and LED-
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電気特性電気特性電気特性電気特性のののの飛躍的飛躍的飛躍的飛躍的なななな向上向上向上向上
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(II) Single crystal light emitting devices -OFET and LED-

Thin film single crystal: Very low driving voltage
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LowLowLowLow----cost, large area and high optoelectronic performancecost, large area and high optoelectronic performancecost, large area and high optoelectronic performancecost, large area and high optoelectronic performance
----Control Control Control Control of 100nm of 100nm of 100nm of 100nm sized nanosized nanosized nanosized nano----structuresstructuresstructuresstructures----

①①①①TopTopTopTop----down Fabricationdown Fabricationdown Fabricationdown Fabrication

②②②②Block copolymersBlock copolymersBlock copolymersBlock copolymers

EEEE----beam, beam, beam, beam, nanonanonanonano----imprintimprintimprintimprint ③③③③NanoNanoNanoNano----dot formationdot formationdot formationdot formation
④④④④Molecular orientationMolecular orientationMolecular orientationMolecular orientation
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②②②② Organic Solar CellsOrganic Solar CellsOrganic Solar CellsOrganic Solar Cells

①①①①High performance organic Display devicesHigh performance organic Display devicesHigh performance organic Display devicesHigh performance organic Display devices

Flexible deviceFlexible deviceFlexible deviceFlexible deviceOLEDsOLEDsOLEDsOLEDs Light outLight outLight outLight out----couplingcouplingcouplingcoupling

Thermoelectric and lightThermoelectric and lightThermoelectric and lightThermoelectric and light
Harvesting devicesHarvesting devicesHarvesting devicesHarvesting devices

③③③③Photonics DevicesPhotonics DevicesPhotonics DevicesPhotonics Devices

Organic laserOrganic laserOrganic laserOrganic laser

⑤⑤⑤⑤NanoNanoNanoNano----mist technologymist technologymist technologymist technology

④④④④Molecular orientationMolecular orientationMolecular orientationMolecular orientation

Amazing film forming capabilityAmazing film forming capabilityAmazing film forming capabilityAmazing film forming capability
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