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Development of new high power deep UV light emitting device
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A dynamically-controlled micro-plasma-excited (MIPE) aluminum gallium nitride deep
ultraviolet (DUV) light-emitting device is demonstrated. This device provides high-power
DUV emission at any desired wavelength, and allows enlargement of emission areas like
plasma display panels for easy, low-cost fabrication. Neither p-n junctions nor electrode
contacts are required for device fabrication. We fabricated 2-inch diameter wafer-size
MIPE emitters of DUV light at specific wavelengths from AlGaN quantum wells with 50 mW
average output power. We can also fabricate 6-inch diameter DUV emitters using sapphire
wafers and 1 m>5 m panel-type DUV emitters.
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Sample : AlGaN(quantum well)
Gas : Ne(80%)+Xe(20%) 5.0 X 102~9 X 10*Pa
Pulses :

(D I] 0~20 lll 280~700v

® 10~50ps | 300~700v

Ne Xe
5.0x10° 9x10%Pa
60 20kHz

® MIPE

MIPE
AlGaN  PL
AlGaN

560V 600V



Semple £7755 dot a8 0%

=

= 300

= PL Spectrum
=

-

=

=~ 106

£

ws

= MIPE Spectrum
2 T seev

= 100 580V

560V

35¢

Nt SR 20T 20K D Sy 2E
OV, 10w vl

256 366

Wavelength (nn1)

MIPE AlGaN
PL
306nm
229nm, 265nm, 313nm,410nm

AlGaN

cm
W (]

MIPE 50mw,

W

AlGaN
MIPE
MIPE
MIPE
Ginch Wafer
I BABABAEERURANERRRRREAN SRR
1 ] T 1] ] i 1‘1 1 ]
I N B 1} } Tj- T
S5m

WIDE MIPE
Large & strong emission
Output Power 100W

MIPE

MIPE

- MIPE

MIPE
MIPE AlGaN

210nm  400nm

@ 50mw
MIPE 100w

1.Y. Aoyagi, N. Kurose: Applied Physics

Letters, ,104,(2013),041114-1
-041114-3.

2.Y. Aoyagi, M. Takeuchi, S. Ilwai, H.
Hirayama: AIP Advances, , 2 (2012)

0012177-0012183.
3.Y. Aoyagi, M. Takeuchi, K. Yoshida, M.
Kurouchi, Y. Nanishi, H. Sugano, Y. Ahiko,

H. Nakamura, Journal of Environmental
Protection, , 137 (2012) 1215-1218.
4.Y. Aoyagi, M. Takeuchi, S. Ilwai, H.

Hirayama, Appl. Phys. Letters, , 99
(2011) 112110-1-112110-3.

1. N. Kurose, Y. Aoyagi: Large area
micro-plasma exited AlGaN deep
ultravioket light emitter, International
Display Workshop, 2012 12 4

( )-




2.Y. Aoyagi, N. Kurose: Development of new
deep ultra-violet light emitter using
micro-plasma excitation of AlGaN and its
application, International Conference on
Nanotechnology and MEMS, 2012 12 ,
( ).

3.N. Kurose, Y. Aoyagi: Development of
large area micro-plasma-excited AlGaN
deep ultraviolet light device (MIPE) for
disinfection of water, Water
Contamination Emergency Conference 5,
2012 11 19 , Mulheim an der Ruhr
(Germany).

4.N. Kurose, Y. Aoyagi: Two inch large area
DUV AlGaN light emitter using micro-plasma
excitation, linternational Workshop on
Nitride Semiconductors, 2012 10 16 ,

( )-

5.

AlGaN
2012
10 11
6.N. Kurose, Y. Aoyagi Development of new
deep ultra-violet light emitter using
micro-plasma excitation of AlGaN and its
application, International Symposium on
GaN related compounds,2012 7 16 , St.
Petersburg (Russia).

7.
AIN Si
AlGaN 57
2010 3
29
8.
LED 57
2010 3 28
2011 p.p.125-p.p.176
(@]
5
2011-231347
2011 10 21
2

3

semiconductor device

2013

2013
2013
2013
2013

2013

2013

@

2011

2011-151137
7

Crystal

7

US-2012-0007039-Al

2011 3 3
2011-038925
2011 2 24
2011-004714
2011 1 13
2010-155388
2010
13
MIPE
7
7
7
7
7
6 NHK

growth method and

18:00



0

®

Pl

AOYAGI  YOSHINOBU

70087469

TAKEUCHI  MISAICHI

60284585

KUROUCHI  MASAHITO

10452187

KUROSE NORIKO




