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Luminescence of InBOs:Tb Phosphor
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Abstract

Emission characteristics of terbium-activated InBOs; under cathode-ray(cr.) and vacuum ultra

violet(v.u.v.) irradiation have been investigated as a functions of norminal compositions and firing

conditions. From the X-ray analysis, it was found that some of the synthesized samples contained
excess In203 and the amount of the excess InxOz varied with the norminal composition and heat
treatment conditions. The samples with remanent excess InyOs showed lower luminescence intensities
than the ones free of excess In:0s. The phosphors of norminal composition of InBOs+10 mol%B20s:2
mol%Tb synthesized at 1250 °C showed excellent CL and PL properties.
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Fig. 1. X-ray diffraction patterns of InBOs+5

mol%Bz032 mol%Tb fired at (a) 1100
°C, (b) 1200 °C, (c) 1300 °C, (d) 1400 °C
for 4 hrs.
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X-ray diffraction patterns of InBOs+10
mol%Bz03:2 mol%Th fired at (a) 1100
°C, (b) 1200 °C, (c) 1300 °C, (d) 1400 °C
for 4 hrs.
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Fig. 3. X-ray diffraction patterns of InBO3;+15

mol%B203:2 mol%Thb fired at (a) 1100
°C, (b) 1200 °C, (c) 1300 °C, (d) 1400 °C
for 4 hrs.
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Fig. 4. The vacuum UV exitation spectrum of

InBO3+5 mol%B203:2 mol%Th fired at

1200 °C for 4 hrs.
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Fig. 6. PL spectra of InBO3;+10 mol%B:0s: 2
mol%Thb fired at different temper atures
for 4 hrs.
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CL characteristics of InBO3+10 mol?6
B203:2 mol%Th, fired at 1250 °C for 4
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for 4 hrs and YBOs:Th(PDP phosphor).

ke

Sample

CIE x

CIEy

4

I=

ZnS:Cu,Cl

0.2904

0.6159

100

InBO3+10 mol%B:0s:2 mol%6Th

0.3307

0.622

47

15 mol% Excess B:0:& #H71el9&
7) 1100 °Cellx @Held AEE A3
g BEAZIE RAT. §9, 1100 °CoAlA €
At A7 & FFAM7E Bole AL Excess
B:0s¥e] |WF B4l Wi Aoz yzpdch

I3 83 F 1€ InBO3+10 mol%B:032 mol%
Th& 1250 °CellA 4A13F F< A3 A=Y
CLEAS =43 ZH3o|H referenceZ A& 3
CRT =4 33A<Q ZnS:Cu,Clol v,
Stofl Al B PLAHEZT Aolrt
HEE x=0.3321, y=0.6205% 29 3
% & reference WiH] 47 %A}

¥ 93 % 2% InBOs+10 mol%B:032 mol%
ThS 1250 °CellA 4A17F F<k dAE g AR
VUV PL 54& &3 & Ade|th o714 2183
reference ¥FA = -8 PDP &3 A2 YBOsTh
olt}, A FFEE x=0.3246, y=06029 o, ==
reference JH) 98 %= "¢ 53 EAS BT

=249
‘:_ oy

BE

747

Sample

CIE x

CIE y

e

e

YBO3:Tb

0.3443

(0.5818

100

INBOs+10 mol%B205:2 mol%Th

0.3324

0.6181

98

Ex:147nm

——YBO,Th
—— (NBO+10m/0B,0,:2mol%Tb

40000 4

30000

20000 4

10000 4

Wavelength(nm)

a3 9. InBO3+10 mol%B:032 mol%The 1250
ColA 4A7F EA e Al &9 YBOsTh
PDP =4 g3 e VUV PL ~#HEF,

VUV PL spectra of InBOs3+10 mol%
B203:2 mol%Th fired at 1250 °C for 4
hrs and YBOs: Tb(PDP green phosphor).

Fig. 9.



J. of KIEEME(in Korean), Vol. 19, No. 8, August 2006.

4. 4 2

Tb* ] activatord) InBO; &%
I dxg 2@ w8 g &3
X-rayst 4% 54 4 248 T8 29, o
a3z FH Fol B9 TL £4AE QA
44 F “*23}2} 21 FoldE Inp0se] 43S
de Aoz AZEY. {F IOyt e Alge
Inz037} ‘*°P°1Xl R AERT 2 W43 NI

% i

Rtk 7] 249 InBOs+10 mol%B203:2 mol%
Tbo] 3 1250 °Coll Al A B oA o o5
3 VUV PLT CLEAS Atk

20 28

[1] Optical Characteristics of CRT Screens.
JEDEC Publications No 16-C, Washington,
1975.

[2] Matsuda, M., Tetuishi, Y.,
and Higuchi, K., Proc. Japan Display ‘86, p.
152, 1986.

[3]1 Verstegen J. M. P. J.,
group of phosphors, based on hexagonal
aluminate and gallate host lattices”, J.
Electrochem. Soc. Vol. 121, p. 1623, 1974.

{4] Linz A., Jenssen H. P., Gabbe D. R., Castleberry

N., Tamatani,

"A survey of a

748

D., and Douma M. H., ONR Research
Technical Report, Contract NOOO
14-67-A-0204-0044, Washington, 1974.

[5] D. J. Robbins, B. Cockayane,” B. Lent, and
J. L. Glasper, "The mechanism of °Ds -°D,
cross relaxation in Y3AlOwTh>”, Solid
State Commun., Vol. 20, p. 673, 1976.

[6] G. Blasse and B. C. Grabmaier, Luminescent
Materials, 1994.

[7] T. Welker, "Recent developments on phos—
phors for fluorescent lamps and cathode-ray
tubes”, J. Luminescence 48&49, p. 49, 1991.

[8] S. Shinoya and W. M. Yen, Phosphor
Handbook, Vol. 185, p. 194, 1998.

[9] G. Wakefield, H. A. Keron, P. ]J. Dobson,
and J. L. Hutchison, "Structural and optical
properties of terbium oxide nanopaticle”, J.
Phys. Chem. Sol., Vol. 60, p. 503, 1999.

[10] W. T. Carmnell, P. R. Fields, and K. Rajnak,
"Electronic energy levels of the trivalent
lanthanide aquo ions. . Tb*", J. Chem.
Phys., Vol. 49, p. 4447, 1968,

[11]1 P. A. M. Berdowski, M. J. J. Lammers, and

G. Blasse, "Dj "Dy cross relaxation of
Tb* in a-GdO”, Phys. Lett, Vol 113, p.
387, 1985,



