Journal of the Korean Chemical Society
2000, Vol. 44, No. S
Pricted in the Republic of Korea

LaGaO;: Ev** 3352) #F W Wa 54

ST - Wk - % SRR - AR - B
QA B Fefo B A eb)-3-eke
tahasjetd T4 Satanled
(2000.7.15 A4

Synthesis and Analysis of Photoluminescence Properties of
*D,—’F, Transition in LaGaO;: Eu** Red Phosphor

Kyoung Hwa Kim*, Yoon Young Choi, Kee-Sun Sohn', Chang Hae Kim',
Hee Dong Park', and Se-Young Choi
Dept. of Ceramic engineering Yonsei University, Seoul 120-749, Korea
'Advanced materials division Korea Research Institute of Chemical Technology, Taejon 303-600, Korea
(Received July 15, 2000)

2 9 HIT Y BA 22 A W2 EA] £2HFED), PDP, LCD 5°| $58E let. 354 2
% WA= FEDYRE ofvie} 3% EAR(VFD) 59 528 4 Sxlolq}. sfebr] - A7l FEDN
8- 7P AR RAl S A ESKAE LaGaO, 2ol Ev™E J713L A4 YRS PAs] 3 B4
< AT Bo™e| g v il 2 EY, of7] AMERI} A A} S F4) LaGaOs: Bu*
2] PL7SS 3. & eid Bu™) slasl o) (cascading)?t <15 S8F “Ak(muitiphonon emission)
o] 2J2} cross-relaxation LaGaO,: Bu® %A% 1=|9]c}, 31, Inokutti-Hirayamat] 2 2 & 249
BuAlole) o5 St AL 2k (rultipolar interaction) 8- o3+ 3%} A} 244 (dipole-dipole interaction)® 2.
H878c} £ 75 F3 ‘DaAlold AR 2% 71T (direct quenching mechanismys- AHE7] Absigict. &
% R e &5, 028 olshilMe Bt &< DAl 2%t 2% Wie] $HIEET 032 o)
HE1: Dl A5} olF- ul(Charge Transter Band, CTB)Z. Aol AQ 23 8o Apihaolct, &7
A 718 800 Vo) 715 AYSlelA «7)AA AR, PLASH 2] 01258949 714 2 615 2]
g HEE vehisle

ABSTRACT. FED has deserved an intensive attention as a new flat panel display. The present investigation
aims at understanding the photoluminescence and cathodoluminescent properties of LaGaOy:Eu** phosphor by
taking into account the possibility that this phosphor could be applied for FED. In order to investigate on such
a detailed behavior, several experimental skills are conducted to the LaGaOyBu™ phosphor. The excitation
spectrum and emission spectrum were measured in the UV range and then decay curve of *Dy—3'F, transitions
was examined. The decay behavior of *Dy emission was analyzed by a newly proposed cross-relaxation mech-
anism in association with inter-center diffusion {or migration). The cross-relaxation from *D;to CTB (Charge
‘Transfer Band) could be a quite reasonable by considering the excitation spectrum. It conld be also found that
the quenching type was charged froru diffusion controlled process to the direct quenching process as increasing
Eu* concentration.
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Fig. 1. XRD pattemns of LaGaOyEu™ with respect to anneal-

ing temperature.
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Fig. 2, Excitation spectra of LaGaO; and LaGaOs:Eu®, res-
pectively. The excitation spectium adopts 430 o and 655 nm
as a detecting wavelength,

7} Az} (valence band)zFe] A3} o]F mz HelF
o, 2.0]3}¢) aviz] G Yl 350nm 4
B 530am¥-24) 2R M 2EL BRI o)
A Bu™g) 713 AElQ) 'F(j=0,1...600A1 7] AEld
*Dyi=1,2,3)=: A A7|{direct excitationM 7= RE
& 32 =sic)h wFA 738 400 nme] 3 TRell
A DE, 460 T3 EelA DO od7|Al7]
£ AL 78] B =) T} YXEk}!

B2 FE H3jol] oS Al 23 AHEH
234 W ANERS Fig ) epigel £ 2
HEFH BE 615mmolid FHAF AR Butto)
0.125%<0)4 Ho 43 HEE epd}, of Ak
LaGaOyEv™e] FED# 4] JBA2 34 /e
He] &0} Fig. 3apiM Bu'dl ¥E7} ARE (5X
1088 de 430nme) 2A) wgo] A 3lep} v
3 34 oloe $E7) v} U4F BA U SE
7} Zagie, olRAE Bute] ARER A7 A4l
' ZAeh 2R Bz B el Ho| A 4
Fo) W@ $4 ez} 5= 3712 =M} Bl
% go] Fole] Bl oY) ESiE oA A
(energy transfer)e} Qefvi7] afEel] EA| WF §x5}
Aaste Zlog Qe

e B9 X Fvhd et of7] £8¢D,,
Dy, Dol Y HES So{2e g Y 4 3
o}, o)7L = wal Ar] oS JAHL T U
FE7} FOlE AR LaRcEu™e] Adje} 4 4
t}? Webersl|l oJ3b Eu™Y X7t vy AL

2000, Vol. 44, No. 5

Normalized intenaity{a.u.)

500 600 “700

-—— 0.07mol

0 20 a0 & e 750
Fig.3.(8) Relative PL-emission intensity as a function of
Eu™ coricentrations, (b) Relative CL-emission intensity as a
function of Fu™ concentrations.
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Fig. 4. Rising phenomena of decay curves “Dy—’F, transition,
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Fig. 5. Schematic diagram of excitation energy transfer.
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Fig. 6. A plot of the experimental data according to Eqn (2).

Journal of the Kvrean Chemical Society



LaGa0,: Eu*™ ¥3Me] $44 9 =3 B 457

2 ¥ v 7 A8 Bute) AR 24 Hele ol
A A3, 422 5. Fiting Zaelr Ho
= e sjeli= Bu™3l ¥AF E3Mdiffuse effect or
migration effectell 71¢) 3=tz AL} & 4
Yo} ool A2)a™ ol 2)2 [P BuE AlolY
WP kg FHoli= Eve] o) 29 el &
A A42 BUEE B4 39S Fa) A9 ¢ siok

olF IR AL Apge] LAY W 4t AAE ¥
25t 25 A A2 Yokota-Tanimotos] 28 48
oz AT 4 UeH g2 AP

Peoel (A"

DY? DY 1
Lei0872(4) 4 15.5[00) 8

v

D (r*
1+37435(:t')

4

(3)

D& R¥I3 D ¥4t Afold O 2% AlE
xolv). Fig. 79 AHAL #1494 HE Aakd
fiing AI24 AA4) A3 dolEls) & JARIH,
fiting B2HE] 2H C/CH DDE A st
Tuble 1o] YEPRSIEL 2% AES] $=(Cxe Eu™9
=271 27| meb 3.6X10"0A 4X 10%em’ 2 E.
F7hhe 78S Belvk Bogh X A9 w4t A)
S5 o 1010 cmhecE oS YR (THALO A=
125X 10 cmfsec’™s] 2 BiRe] 7% 2X 107 cm¥sec?
ojche] &k Ao} w)2dt Aol

2 0.1 mol
o 0.14 mol
2 0.2mol
v 0.3mol
<o 0.4mol
4 ¢.5mol

Nomaltzed Intensity{a.u.)

0.000 0351 0.2 ] 0.003
Time{unoc)

Fig. 7. Normalized decay curves *Dy—F, fluorescence. Solid

lines are theoretical fits based on the diffusion limited quen- .

ching Eqn (3).

2000, Voi. 44, No. 5

Tablg 1. Parameters for Yokota and Tanimato mechanisin for

the °Dy—F; transition in LaGaOxEu.

Eu**Conc. S e, DD,
007 308 4.06 1637
0.1 349 6.04 973
014 358 6.59 931
02 382 1287 358
03 495 2849 94.30
04 597 41.53 40.39
05 650 53.54 39.09
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