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White Light-emitting Diode Using SiAION Phosphor

Dr. N. Hirosaki, K. Sakuma, N. Kimura, K. Omichi, M. Ohashi & D. Tanaka
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SiAION phosphor is a newly developed high efficiency yellow phosphor. It can be excited by absorbing blue
light, therefore it is suitable for a white LED lamp. An warm-white LED lamp of incandescent lamp color, which

can not be achieved by the conventional phosphor alone, can be realized by this phosphor, because it emits

longer wavelength than the conventional yellowish green phosphor for white LED lamps. In this paper, the white
light-emitting diode using SiAION phosphor is reported with its properties.
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Schematic of the white LED
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Excitation and emission spectra of SiAION phosphor

723, A 7, B AR LRI, MRS X
Dafll pRMENDH L. a-H 47 iE, —H%KSi,.
e Al (mem) OuNieon TH B I N5 28T 02 5 72 5 HAL
HEEOHIZ 2T OZZRAH Y, T TITKHEIE %R AR
FESEL 2 EDRMETHL. HiLEFHTEZBBESIEL 2
ET, WMRICR LY, ATy s (Ca) Eax—uaby
2L (Eu) Ex[EBESELE, YAG: Cek D D REERDHE
o BRSO O TIIET B 5O R WHEOB RS 5
56078 HETREIRITEETH ), HEBLED HEtke
LCHELTWB0,

P22 A 7 a rEko el Iz R, ki, —
e CaySits-(min) Algmim ONig-n - Eug THRENS. H 5
PUOFERICI D Cao B p & EudEE R q Di# il
RO, mBLUOnZEHOFREZROGALELLIN
wPE L7z, MEsERE LTafbr 4% (SN, b
TIVI=w A (AIN), REEH VY7L (CaCO,), HEML
Z—u¥y s (Euw,0,) OFKBEEZH, & AL
PRI HEASIRE 1,700 C CREF AMERE 2 ER L 72, 2
NEBRITH LA 70 vk z 72, K3ITHROIK
ROGHEEZIRT.

3. YA 7OYENXFORE

B L7204 7a rHuRO, SO EERN 2 HwT
WE LB AR MVEREHEART MV EK4ITRT.
AT MV, BRI % 450nm & LClllE L7-.
iR A RZ Vi, BEE= ¥ EE % 58nm & LIt
WRAZSETENZTNORIRERICB T 2 F0HE %
s L7z,

FEHART MVIRFENE — 7 FEEH586nm TH D 70—
FaedboDTHY, Eu*D5d - 4BRICIEFENHEEZD
N2, Eust D4 — MBBICE BBV ¥ —T %
B =273 IhTwARv, BEFEEEIZ581.2nm,
CIE1931 fnE X Lo m R (x, y) & (052, 048) T
b, B, BHEREEZ, A 70 HUEROMKE B
T5Z LK DIRENSTRETH S 10,



W4 7o bk E v/ zHELED

JHEA T D VIETE A S FRIHBUI T TRETI D)L
WHDLRSTWS, 2E— 7 #RIZ4500mTH Y, #F
BLED# T COREIZEL T 5.

4. HEBLEDO#E &L

H 572D TR L-HBLED Of&EICHE-> T, 20
MY TIEZFHWT S, 2RO —FIAXDHY, 20—
FHOEmWIZIILEDRT2WMET 272000 v THITHK
ENTW5E, ZZWFARY T4 v 7 TRICE Y FHLED
FTZMAETH. HFOLEDZTO T HMEMIL, -2
FEALTY—FEERLTVWS, HFBLEDEZETOL
WEME D)D) — FiE %2, SHiEHVTT74Y
RyF4 v TRV ERT 5.

BT, YA 7a R RE s, K KERBEL
7o BB OGRS EER) 71 ARV 2 W CHE
wmEAi L, HOLEDR 2883 5. &f%IZ, HHLED
FT - OB FEE N - &ML ) — MR %
BB CTE—L FT 5.

HEBLEDE T2 588 bn-HEbo—#iE, wbik
WX o TN S, WEBICERINS., T2 0) 00—
i, #RRCTRE SR, HoboF AT TREIET
B. T4 ANRYHTERATT B HOCAS HE O = % T
5T eIk, FOESEOGIIEHRE SN L EEE RIS
LT ENMEETH Y, BARIBTIH S THA 71 Vit
FARLED @5 taid Htah 54 1t by 5. X5
(2, YA 7O EOBR IR OB A AL S B TER
L7294 78 v E SR LED @ CIE1931 2 FE X _F o> f2 i i
o (x, y) OZERT. BAROLEIZIE LT, LED

0.9

ANRY NVEER ® U FOVEINELED

A T 7O ENE
B SBLEDRT

0.8
0.7 §
0.6
05 ‘
04
0.3
0.2

0.1

0.0 et
00 0.1 02 03 04 05 06 07 08

R 5 CIE1931fER oA 7 v #BRLED Ot &
e o 7 Y
Chromaticity coordinates of SIAION LEDs and chromaticity
classification of lamps on CIE1931 chromaticity chart

DEENLETOFBHLED R OmEREE L A Lo#o
P AT RO BE L 2R SRETEELTw S
bR b K, JEPHEZ LY PR R 0 S A5 H
BHOMEEZFRT AR MVIEETH D, WEHOIRATE
REESLECH 5. SO, JISHIED IZED S
N7GRBOMERPETH Y, AMOBEEDORE LA
HRlotEE KW Icm»- T, B - Bl - A
fo - A - BEETH S, ZORPS, A4 70 rEk
KLED 38Rkl o g 2@z dbo 452
L2, BEREBOHUBLED & 252 &b h 5.

5. 47O EKEE BV -EEELED DR

X612, bk sEBEoRfimtkEtzdbol L, &
HREOHMBLED & L72% 4 7a v #BKLED O &R
T BEREOGHEGHEHANTH Y, T 7 BAESERC—
HLTWw3. CIE1931 e (x, y) (& (046, 041),
MBI EEEIX2780KTH 5. M7I2, ¥4 70 visbikz
HW7-BEKMLED L HiEOBEKMLED DFEANRZ bV
Y. HKERHE (Luminous efficacy) (&2 ZIZEEH#K

050
22 LB

045}

v SOEHNT
0.40 ﬂ’\

RGN
035 w ‘ ‘
040 045 050 055

X

6 YA TurEREEH W/ -ERELED DM
Chromaticity coordinates of SIAION LED of incandescent

lamp color
0.06
YA POVENEERZERELED
) (36.3 Im/W)
%
B
3 ooar
=
£
[N
5
~ 002}
P N
(mW/nm) AREBERELED
(22.5 Im/W)
0.00 L
380 480 580 680 780

FAREE (hm)

X7 HWEHRMLEDOREAXZ b
Emission spectra of white LEDs of incandescent lamp color



2005 4 4 H 7 v

K8 HA7uriotfhE v ERELED
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