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Luminescence characterization of Eu’* and Bi’* co-doped in Y,SiO; red
emitting phosphor by solid state reaction method
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Abstract To enhance near UV-visible absorption region and to applied phosphor convert-white LEDs (PC-WLEDs), a red
phosphor composed of Y,SiO;: Eu *, Bi" compounds was prepared by the conventional solid-state reaction. The
photoluminescence (PL) shown that samples were excited by near uv llght 395 nm for measurement of PL spectra.
Emission spectra of samples have shown red emissions at 612 nm (Do—> 'F,). The enhanced near UV~ visible excitation
spectrum with a broad band centered at 258 nm and 282 nm originated in the transitions toward the charge transfer state
gCTS) due to the Eu3+-B1 -O 1nteract10n The other excntatlon band at 350 nm~480nm correspondmg to the transitions
F,— L, (364 nm), 'F, > G, (381 nm), F0—> Lg (395 nm), 'F,— °D, (415nm) and 'F, > °D, (466 nm), occurred due to
enhanced the f-f transition increasing Bi’" and Eu’" ions. The PL intensity increased with increased as concentration of Bi’~

and the emission intensity becomes with a maximum at 0.125 mol.

Key words White LED, UV LED, Red phosphor, Photoluminescence, Y,SiO;, Silicate phosphor

} v o2 A3 V,Si0.: Eu’, Bi' 24 F3A|e) s E4]

2XIS, 298, 4oy, 203’
RSt A Fe, 59, 440-746
(20084 10€ 31¥ H)

(20081 129 3 AALgkE)

of AqMe 2 AL D IHAF GHelM ¢ %J g g AR E A GFAE A7) st 3 b
Ho g UW 0}0:1 Euv'el BPY'7F 3 H Y,8i0,9 @3 EAS #FASGT 2A49H 999 A,=395mm 7|ELE 4
AL, *D,-'F, ¢ ldA] Holo] sl 612nm Gl ﬂ?ﬂ peakﬂ w5l Tk CTS7H Eu“-02‘°ﬂ ola) 258 nm B¢ o
X MAHAUL, B 7F 87 =3 B A& Eu-Bi-07 FEFEo] o) 282nm FFUle) Fupg HoR o)FEATh
350 nm~480 nm ¥ el F,o°Lo(364 nm), F;—’G;(381 nm), Fy—'Lg(395 nm), F—’D;(415nm) and 'Fy— D,(466 nm)=
B¢} Ev’' fof Holo] o5 WAt BT £ FEvl F7F F5E W vt Z7HeE Bolthrl 0125 mol ¥ o
WAt 74 9489y, B =% FET) 0.125mol o4 HH w3 Aert dAE] gade AL FAssd.

2 g op 10

LM 2 o] back light 5, W& AFSh= o8] Rofol|A Ago]
7Fs3hH1, 2].
Az AT AAle] wekE Qls] W WAl LED W LEDE 74 she WRdle A F /KR ve

(lighting emitting diode)’} ZHAH} ZHFAo= HF Z e, 2 & A HA PES InGaNAS] 34 (~460
0}1 oth. Lo AMERs WAl LEDE 7|29 & nm) LEDZ 99 &4 33X YAG : Ce(Y,AlO,: Ce™)

717180} #Ho] An, AMFel, 38 AHet}. 7 E EE3l wA LEDE FdHske Wi T oA W
FJ; WAl sty Rl s17F AHE7) Wi HoegE A UV LED 3o 24, =4 o ¥
7Pzt olyel AE o txiklelu, wE Al FAE xFsl] WA LEDIS F8ske WReE U
5, AERe] Ax% 2 $o)%, FUiEol} LCD TV & & Utk AT 30 WS o838 79 Hala

o

is

O

¢

o] m} 7HHo] |7l Wil halo effectE: HolW,
"Corresponding author CT(Color Temperature)g} CRI(Color Rendering Index)
Tel. +82-31-290- 1388 o zgo] ol VHL 7T ek, ol HlE

Fax: +82-31-290-7371
E-mail: dhyoon@skku.edu A UV LED & o] &35l el LEDE +83h= WY



o

P52 THsk: PET FAR PEoRA WG
slo] ol WL mpguiel A%EHS 7T 9
PgAle] grel CT, CRIG 20| 7158}
o Aulg, TEE, 4G A LRE e WA
LED?] A2/t 7Fssit(3, 4]. uk2t UV LEDS ¥4
Ag ATANA MES e LED /wslr] aixe
wEeo Fuby st oM LEDS At plEo] %
Jo] =¥al7|o] Al vESe] FFH|e] ste] uf

>N

:

:
ot
%y

ia)

Relative Intensity (a. u.)

2 ol Wl LED 78S i8] Fubg Uvel
o]

A oEe U 54 THE A, 4, 34 g
FolA Y.Si0¢ Eu, BIY 44 BuAel BAE A7
sfon, Bite =4 %591 Hete] mE W 548

Y.SiO: Eu', Bi''9 A HFAE A7) siMe= ¢

gEd=s YO;(ngh Purity Chemical, Japan), SiO,
(Aldrich, U.S.A), Eu,0;(High Purity Chemical, Japan),
Bi,0,(Cerac, US.AYS 99.9 %2 ko EAS AMES)
of A¥HEQl 4 ¥RHOR st 9uE AU
g 2o H=% AAAGE o] it ok, A
AE vhe S ol8dte &
Aok 2 & GFEu E7Rd] S9tE IRE "L air
2171014 1450°C, oAz BRF dxglsle] FAS
g sl o] W 52 HfEw W 5°CE S
Y.Si0.2] Eu‘ o] &3 FEE 0.01 mollA 0.1 mol7HA|
Eu'¢ F% HEE sk H3S A9 &t Y,Sios:
Eu', Bi' 9] A4 @AM 0 molHE 0.15 mol7HA]
EYFE sl Be A8e 19 sinh 34
g Alge] ARAEE IR flsiM XA 3 ¥4
(XRD, Cu K,, 12kW, Rigaku, Japan)2 Z4a}5omH,
AR FAS =ERlsl7] Qs XA FARRIR|H(FE-SEM,
JEOL, JSM7500F, Japan)® Z43l3lon, dsgAe]
FEAAS E43H7] $18ted Xenon WHHIELE A=
Photoluminescence spectrometer(500 W, PSI, Korea) 2
H|Z olgdle] W U ofy] 2HMEPS HLoM 23
strt. oldf of7] AHERS] HME 220 nm~480 nm
o3l Wkt AMERC] W9 550 nm~750 nme|th.

T AgE

Fig. 12 34 HESH o2 1450°CollA] 6A17F 59t air

34

5 =3 o] okE V,Si0s Eu',

J.W. Moon, Y.H. Song, W.J. Park and D.H. Yoon

JCPDS 36-1476

O LU

Y:SiOs:Eu”, 1450°C 6hr

2- Theta

Fig. 1. XRD patterns for Y.SiO,: Eu’, Bi’" phosphors prepared
at 1450°C for 6 hrs in air by solid state reaction method.
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Fig. 2 Lomparlson of the (a) excitation (monitored at A_,=610

nm) and (b) emission (monitored at A, =395 nm) spectra of

Y,SiO;: Eu* red phosphors synthes1zed by solid-state reaction
at 1450°C for 6 hrs as function of Eu'~ concentration.
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Fig. 3. Comparison of the (a) excitation (monitored at A, =612

nm) and (b) em1ssron (monitored at A,=395nm) spectra of

Y,SiOs: Eu’, Bi** red phosphors synthesrzed by solid-state
reaction at 1450°C for 6 hrs as function of Bi’" concentration.

YerO5 Eu”, B red phosphors synthesrzed by solid-state
reaction at 1450°C for 6 hrs as function of Bi’* concentration.
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Fig. 4. FE-SEM micrographs of the morphology of Y,SiO;
phosphors (a) concentratlon of Eu’* 0.02 and (b) concentration
of Eu” 0.02 and Bi’ 0.125 at the firing temperature at 1450°C.
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phosphors (a) concentratlon of Eu’* 0.02 and (b) ‘concentration
of Eu” 0.02 and Bi’ 0.125 at the firing temperature at 1450°C.
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