
LED Mercury lamp

Wavelength (nm) 220-400 254

Voltage (V) DC 5-7 AC 100-10,000

Size (mm) 2 50-5,000

Output power 50 mW 10 W

Efficiency (%) 2 20

Ignition Instant 10-30 min

Lifetime (h) 40,000 5,000

Mercury No Yes
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Blue LEDs
(460 nm)

EQE: 20.3％
(RIKEN 2017)
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UVC LEDs
(270 nm)

Introduction

UV LEDs

Current status & future

Prof. Akasaki Prof. Amano Prof. Nakamura

"for the invention of efficient blue light-emitting 
diodes which has enabled bright and energy-
saving white light sources."

100nm

 Thin film on sapphire substrate

 Light extracted from the bottom (substrate) side

Typical growth conditions:

• 1000-1400 °C

• RF or resistance heating

• 10-30 kPa (AlN), 100 kPa (GaN)
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Skin Cure (Narrow band UVB)
Plant Disease Preventation

DUV
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UV Curing
Regines UV Adhesives, 3D Printers

Printing, Painting
Ink Jet Printers, UV Coatings

Optical Storage
DUV DVD

Sterilization

Water Purification

Surface Disinfection

Medical, Agriculture

AlGaN UV LEDs for a low-carbon world

The Nobel prize in physics 2014

LEDs in the world

From visible to UV

Comparison to existing light sources

Material: nitride semiconductors Structure

Efficiency roadmap Hot topic: 230 nm LED

RIKEN
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 p and n electrodes formed on the surface Growth machine

 UV light < 230 nm: strong disinfection of virus & human safe

Masafumi Jo
Quantum Optodevice Laboratory, Center for Pioneering Research, RIKEN

ηint

ηle

ηinj

ηext =    ηint × ηinj × ηle

IQE (internal quantum efficiency) 
improved by using low-dislocation AlN 
IQE : < 1%  50%

CIE (carrier-injection efficiency) 
improved by optimizing electron blocking layer
CIE: 20% 80%

LEE (light-extraction efficiency)
LEE: 7%, further improvement required
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