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The Cathodoluminance Properties of Y2SiOs:Ce

Blue Phosphor with Surface Coatings

S8 E, BA?, olgd
(Hyun-Joong Yeum, Sung-Woo Kim and Rhim-Youl Lee)

Abstract

Y2Si05:Ce was considered as blue phosphor for field emission display because it had an excellent
resistance against brightness saturation. But unfortunately It hadn’t a sufficient brightness to be
applied to FED. In this experiment In:0Os, MgO and SiO2 were coated onto Y:SiOs:Ce phosphor in
order to improve the cathodoluminance(CL) properties.

The coating structures were identified to be the crystalline phases of In:O3 and MgO respectively.
They had fine particle-like shape and were distributed on the surface of Y2SiOs:Ce phosphor. It was
found that the CL efficiency of Y2SiOs:Ce phosphors were decreased after coatings with In:Os and
MgO in voltage range from 500 V to 5 kV. But the brightness of Y2Si0Os.Ce phosphor was increased
after coating of SiQ. And also the aging test showed that SiO: coating improved the life time of

Y:Si0s:Ce phosphor.
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CRT(cathode ray tube)®} FU3 TFEFUEE H
Heol G4 HAY 5 dE AA HE d2Fo)
(field emission display, FED)= At H% tjx
Z ¢ ol(flat panel display) 71%9 3= ojef Uil
Aqre) Mol g A& Folnk FED BA S g
A Qs Fgae AL Y43 Aoty FED ¥
P A FE g8 233ie g3 &
€2 YAARIM 9] o x]e) waEl gt 28y FED
£ CRTOl #}sle] #A3 & 7t&dLgel (<10
kV) 2553 glo] CRTS 5¢& ¢34 =2 JE
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o} wetd FED 7Rl 1o} @& 7b& At 23
FUE stellM nES, 2HEE vehiig AN
GdFE BAHE Ze= FFA AYge) 23T 9
ol

&2 ZnS:Ag, SrGa;SiCe,  Srs(PO4)sClCe,
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2. MEWH

B AgdA AL FA9 V,Si0sCe FHAE
-&#(Osram Sylvania)& AHE3tAch IO ¥
MgO ZHE& Asr e A+ A(precursor)Z indium
acetate  hydrate((CHsCOg)sln * xH20, 9999 %,
aldrich) ¢} Magnesium ethoxide({(C:Hs0):Mg, 98 %,
aldrich)® 2-methoxy ethanoldl z}z} &8sl =
B A% AFH L9498 Axdgen, S0, 74
9 7% Hexamethydisiloxane({CH3)3Si0Si(CHas)s,
995 %, aldrich)Z ethanoldl 3]st AFA &A
€ AXIAYG 2F YSi0sCe HHA £TS A
TA &Y &ol A F Ax P 320~420 Tel
A 4 AN EAE s YRA 9 7Y FE& 3
AAHRon FIHF F7HE YAM Ho JFAZ S W
EXQoz #ysAtt. FHE AHY morphology s
SEM(scanning electron microscopy, JSM-5200,
Jeoho 2 #FF3g 2w EDS(energy dispersive
spectroscopy)2 A EES  EAs P ®E
In;0s, MgO, Si0O; #ZHY FERENE H3ld:
XRD(X-ray diffractometer, XD-D1, Shimaduzu)&
Alg-ste] 1 FREAE Y3 CL F43& x
AF chamber(<10™® torr) WelA DC electron gun
& A8t 10 w/ard] YA AFAFEE el
05~5 kve 7F&AQr Wige] mE FgAe 233
A=, 5§ 299, HAzxF F& photome-
ter(Photo Research, PR880, Photo Research, PR
7B0E =AY Aging H7tel AEE AHE
ITO(Indium Tin Oxide)7} 528 glass 71 % 9ol
Si0:2 "8 Y.Si0sCe HFAE BHH HA
H (settlement) &2 3 mg/crr®] screen weight2Z Al
Z3dck. & AEE nWF chamberdl A 2 kVY
7F4AQ ) 30 mA/erd] AF LR sl A A7
Az =EAA FFA A A AsEF
of WE FFAY YFIAZ RI}EF AdE5HO=
photometer 2 &4 3 At}

3. 23 & &
3. 1. In0Oz 3Y

39 18 YsS8i0sCe HM FFA ol In0sd 2H
Azl Al Bl SEM AtZlez 3o g g &
& 3719 coating YAEC] FFA o FAH
AE HFa k. 2P 2% EDSE 2W Fof W
g M-S st dgoln o714 Y, Si, 09
FRA FAELE dE g2t #FHJeT =3
A8 EZY Indiume =7 #FREHYGD £33 &
2(C) Jart #FHE AL EDS ¥4 98 ¥

I 1. ImO; 283 Y:Si0s:Ce 3 F 4 9]
SEM ARR

Fig. 1. SEM photograph of Y:SiOs:Ce
phosphor coated with In2Os.
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238 2. Ing0s 283 Y.Si0sCe & FA
9] EDS A&&4.

Fig. 2. Chemical analysis by EDS for
Inz:03 coated Y2SiOs:Ce phosp-
hor.
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Fig. 3. X-ray diffraction pattern of InyOs coa-
ting powder.
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Fig. 4. The change in luminous efficiency with
accelerating voltages for InyO3 coated
Y-SiOs:Ce phosphor.

3.2. MgO =9

MgO& Y,SiOsCe M Pl LT A|HY
AE IOz THY A9 FAG ulA® £
MgO Zo| &34 Edd PAHJLH old i
EDS @ MgO 2% €3 1 AARE IZ® JA
Z27A3 598 PHoz2 AZF F9o XRD 4
o3 =y EFe ZAAY MgO¥E ¢ F AN
o} MgO ZHol 2§ 7t&AdAge wE dFEEL

1, 28 MgO zZ¥ Fo= dax Fristgovt 33
MgO I¥ Fole 2 BBEEo] ZieIAH &
d2 2 kVe t&EAYgelA Z® d F@Ae T
EES 084 Im/wollen 13 zd Fof 092
Im/w, 28] Z"] 28 085 Im/w, 33 Z® F
0.84 Im/w2 B3}sHch
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19 5% Si0: ZBE Y:Si0sCe FFAH 7H&
Age) w2 93 3&& el vk 2 uhet
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Fig. 5. The change in luminous efficiency with

acclerating voltages for SiO2 coated
Y2SiOs:Ce.
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Fig. 6 The emission spectra of SiO; coated
Y»Si0s5:Ce phosphor.(5 kV)
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Fig. 7. The aging characteristic for SiO:; coated
Y:SiOs:Ce phosphor.
4. 88

Y:Si0sCe A4 @A) wFEHES N7 4

gl ¥ ¥ FA ol IngOs;, MgO ¥ SiO2 38tz o
Hoz2 mYsF e SEM, EDS, XRDE +FE4
€ 7Y% F 54 43 9 aging AES T34
2B wE YRFEFS 248 o3y 2L W
2% ¢ F Ut 2"Y A s AF A A
Mg BLEFY In0; MgOZt 34 ER A
H2o9, Ine03 ZHell 9s]A YSiOs:Ce P32
g EAS F4AE & i MgO 289 F
§ 131 IR ;A Y.SiOsCe HHAY WHE
&o] g FrslFoy IY 47t Fokge] o
g o 4FEEL FA23H Si0; 28 o) @
FEEO] AA FUIALH, oy U 2HEF A
Fd34 g3 $3FE FrY F4% Hayg n
g FEoAMe 4R3AT Frtel 7iEE Ao
A=A, £¥ Si0; W 3 aging 549
A 71% & AAY

At 2

o] =EL 1009dE FREARY gerzxdR
AR AQE Bol AFHYLH olo] FAEL
gy

Haoz2d

[1] Stuart M. Jacobsen, “Phosphors for full-color
low-voltage field-emission displays”, Journal
of the SID, Vol. 4/4, p. 331, 1996.

[21 B. k. Wagner, J. Penczek and F. L. Zhang,
“Recent Developments in Low Voltage FED
Phosphors”  Soc.
15-19, p. 331, 1997.

[31 Hiroko. Kominam, Takato Nakamura and
Yoichiro Nakanishi,
Voltage Cathodoluminescent Properties of Zinc
Sulfide Phosphors by Sol-Gel Method”, Jpn. J.
Appl. Phys., Vol. 35, pp. 1600-1602, 1996.

[4] A. O. Dmitrienko, B. 1. Gorfinkel and V. V.
Mikhailova, “RGB Phosphors for FED: Surface
Properties and Low-Energy Cathodolumines-
cence”, Technical Digest of IVMC'97
Kyongju, Korea, pp. 281-285, 1997.

[5] S. A. Bukesow, N. V. Nikishin and A. O.
Dmitrienko, “TX% Influence of Chemical
Modification of the Surface of RGB Phosphors
on Their Low-Voltage CL Properties”, 1998
SID, P-34. 1998.

Information Display, sep

“Improvement of Low

- 593 -



