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Abstract

(Y,Gd)BOs: Eu, Zn,SiO,: Mn and BaMgAl,O:7: Eu phosphors used in PDP were continuously irradiated

by vacuum ultra violet generated from the penning gas (96% Ar+ 4% Xe) discharge and then the change of emitting in-
tensity with time was investigated. The brightness of these phosphors decreased exponentially with VUV excitation
time. The experimental data showed that the degradation rate increased in the order of Zn.SiOi: Mn>(Y,Gd)BO;s: Eu
>BaMgAlOir : Eu phosphor. This different degradation property of phosphors was interpreted in terms of brightness
saturation and stability against VUV irradiation. It was found that the degradation property of (Y,Gd)BOs: Eu red
phosphor synthesized by ultrasonic thermal spray was superior to commercial phosphor.
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PDP (plasma display device) &= ZHHo 2 oj8jsle 4
9l o] o 2 83 CRT (cathode ray tube) & tHA& =t
Ao B ®A) A elch. PDP+ penning gas 3¢l 9
Bled WAEE 147Tnm Y FFAA (vacuum ultra vio-
let, VUV) o2 HFAE o§7|xA 7 3E whEshe A
02 & Ao AHE AL TAIFT] HstdE A
A, =4 a Jgae) Al A4sa ok AR (Y,6d)
BO; : Eu, ZnsSi0, : Mn, BaMgA1,,07 : Eu &3] &
Fag 9 A5 F BREA o] ozt 47 Ay, =4
2 o] YFA 2 AH-E T Yok 2 EA AMET
e PDP4 3@ F254e CRTS 334 LCD
(quid crystal display) 9 back-lighte)) H}8}ed $x) ¢
t}.? PDP 9] 54704¢ Hstede nHT Y A} 2 F
Ha glow w3k o] A digh A E VUV ZAbe]
gk g AP 59 ¥ G5 A o] sleiol It

A 435} (degradation) ol #F QAPE M= g
F4) A=) CRT EopellA F2 e gem 53] 1
AFYE o4 2FEeE 2244 TV o FED (field emis-
sion display) slAe Fa}e] G5 A%Fe] HFA A4
71&o) H7i= grh D 2o 43w gli= PDP S Wi
A3 AE A FAE EtdE ALS F dEE] e g Y
T So walsl glefekst &l vl PDP #HFaAl:

t E-mall : rhimlee @ dankook.ac.kr

panel A=A)9) wLe) ot G3Ee] 3 0 Ay}t 7
453 glew, & 92 (Y,GA)BOs: Eu A4 Jet
BaMgALQz - Bu F4 ¥3 A= 460°CollA 203 bak-
inggd ¥ I H&S 10% HadHz AP =
BaMgAlLOir : Eu 4 3339 i 24232 435
o] Mz Wspr} wAlEtR ol vl ¥FAZF dsE"
T 9 A=Fe 540] Wskstx qlrh. 22y PDP IR
Al dstel g A7 W F5E AY o2 PDPY 34
4 ALE AT old HF BF dF7t &7EHZ 9
t}. 53] PDP d#A7} A4 § VUV 24} (irradiation)
of w2 43} AL PDP S WTFAF A=) gl 43 <
FE F AU v} o]o) g AF & ¢ de sl wEhA
£ d7dMe PDP4 A, 34 3 J4 FFAE
VUV ZAA70e) whe Hx 43544 A e qct.
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A, HA 9] JA YA FEF o R (JE, Kasel) A
£33 g)+= (Y,Gd)BOs : Eu, ZnsSi0. - Mn, BaMgALOr
! Eug 27 2R3k gnh. 3348 #2713t (4X4 cm)
Zx3) fstods WYY PFA EAE FRrA ¥ 2
<3} 2% 7] (Cole~Palmer, 750w) & sonication A7l ¥

Azstedet. 2 ¥ AF 24272 150C 294
7 o4 AZA] ¥ whg A BB AFES
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Fig. 1. The schematic diagram of experimental system for
phosphor degradation under VUV irradiation.
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Fig. 2. SEM photos for screened samples from (Y,Gd)BOs: Eu (a), Zn.SiO. : Mn (b), BaMgALeO::: Eu
(c) commercial phosphors and (Y,Gd)BOs : Eu phosphor synthesized by spray pyrolysis (d).
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Fig. 3. The decrease in brightness for commercial (Y,Gd)BO::
Eu phosphor with exposure time under penning-gas plasma for
3 mg/cm® and 5 mg/cm? screen weight
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A4 2 F A7 o) o dF7tE WSt} WAt re) 2
71 2719 Huzte2 743} (normalizing) A1 # F A5
dev gk W= (750 volt, 0.62A, Fd5=
34kHz, duty ratio=0.33, penning gas ¢ =33 torr)
oA 22 EE YA PR T A7) At ale) o
stelo] AL 4G AE= A5 geyo R Faskn 9l
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At d el FF9] g5t A HE ZF 3 mg/em?e) o A
£ AHE3 k. £98 penning 71F whAEA sleA
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Fig. 4. The degradation property for (Y,Gd)BO; : Eu phosphors
of commercial product and spray pyrolysis one.
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Fig. 5. The change in brightness with VUV aging for (Y,Gd)
BO; : Eu, Zn.Si0, : Mn and BaMgAl1:O:: : Eu PDP phosphors.
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7t et 2 Abgol AgET o), B3] & xgke) FEDC| A
< J=E F71 2717 A8t aAR U2 AEFE 3l
< ol A HAx 2HASAL dS T FyFA) Ay
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Fig. 6. The effect of penning gas pressure on the degradation of
Zn,Si0. : Mn phosphor.



SRR

A<

It
oX
2
g
R0
fr
ok
09;
o
314
12
N
L
ﬁo{_n‘
£
il

3 £%7) 74 2 ZnSi0 : Mn 4 333AE Abolgh ut
AZANA Frletgen 2 ZAAE Fig. 69 vepisict.
£ AgeA AZEZL F2 penning gas &Hel met &
A5 Hsbsldch. dAE =2H (FH4=34kHz, duty
ratio=0.33) | 4 penning gas (96%Ar + 4%Xe) &
Hol 33 torr 4 Xe WAl 23} AYH AR/= 44
750V ¢} 0.62A ©]¢.2.™, penning gas ¢He] 21 torr Y
A= At AFgE 540V 0.44A olxth o)
33 torr dA)9] wrA AH (power) & 4656W 2 penning
gas ¢+= 21 torr +)9) HH 238W Ethk A4 penning
gas WMo 2 HYAEE VUVY ZAxx A H, p=33
torrell 4 #2=E ZnSi0. 1 Mn 349 2F JxE p
=21 torr9) H$¢ B} =}, 28y 2y vnE $)5}
o 2+ 279 Hd Izge= A3 & F FAIBAC
IR Bz wle} Zo] F ubd 27 BFA g
W 3= AL wet A o haEe o
3t=l1 9low, penning gas ¥ Hefl W 43t L2 2
ato] qlo] AR AFS Holz rt. penning gas ¢
o] £ ¥t =AANE 25423 £ Y color center =
2] B743o] vf go] FAE A3yl 24 B o2 7))
e}, gh3o] 33 U 21 torre AsteA= 2 x}o]
7t 2A] gol o] F &l & & itk

4.8 B

PDP #%A]9 AL Fo ©-& 3z w3 JdAS 7HE)
sted AH4-F9l (Y,Gd)BOs : Eu A4, ZnSi0, : Mn =
4 9 BaMgAlLOw : Eu Y JFAEL penning gas
(96 BAT + 4%Xe) & Ao 2 AT AT AL 4le) =
Ao 2 r gty kEgA e wlE e HIAE Sy
theat 22 AE o 5 Uieh Penning gas ¥Hdol %)
£Ho B »&F A 2% 4% 2 AF, color cen-
ter 52| ¥l A2l F7hE 2 3y A= ATAY
A ZARA L)t} A FeHo g H4Et T Qo). A4
FF A =EFo] 3 mg/em? 2 5 mg/em’el Hpuhe] o
HAFL FAbstd e, £ 54 P2 9] penning gas
Yol o} 2 93 AFE I Aols Uik 2y d3H)
o] 43t $=& ZnSi0,:Mn > (Y,GA)BO;:Eu >
BaMgAlLOi : Bu 22 Fstgdenl, ol %A 9
74 AZke) A-E HE T3} Frlely] wElk silicate|
o] gkA A o] aluminatesAl 2o} 2}H7) @ Fojch =g =&

- 758 PDP ¥AA AF A Aol wE A}

A

A 739

S} 2F Q¥ AZT (V,GABO: : Bu A4 ¥ e
Y=Y Q34 Yot F4] IHATE 45F ¥)
sl Yid o2 $5UE % 5 YUk
INEE
£ AFE 2001 8IS SFehear ojst AFule Ao
2 7 sgden, ol s

x =
202

r

1. J. Koike, T. Kojima, R. Toyonaga, A. Kagami, T. Hase
and S. Inaho, J. Electrochem. Soc., 126 (6), 1003 (1979).

2. H. Bachtel, W. Czarnojan, H. Glaser, T. Justel, H. Nikol
and D.H. Wiechert, IDW, 593 (1998).

3. D.B.M. Klassen, D.M. de LeeuwB and T. Welker, J. Lu-
minescence 37, 21 (1987).

4. H. Bachtel, W. Czarnojan, M. Hasse and D. Wadow, J.
SID, 4/3, 219 (1996).

5. R.Y. Lee, F.L. Zhang, J. Penczek, B.K. Wagner, P.N.
Yocom and C.J. Summers, J. Vac. Sci. Technol.,, B 16
(2), 855 (1998).

. J. Koike, IDW, 617 (1997).

. E. Steinrisser, Phys. Rev. Lett., 24, 213 (1970).

D.S. Kim and R.Y. Lee, J. Mat. Sci., 35, 4777 (2000).

. G. Blasse and B.C. Grabmair, Luminescent Materials

© ® N oo

(Springer Verlag, Germany, 1994) p71.

10. C.H. Kim, H.S. Bae, C.H. Pyun and G.Y. Hong, J. Kor.
Chem. Soc., 42 (5}, 588 (1998).

11. H. Yamamoto, The 1st International Conference on the
Science and Technology of Display Phosphor Nov. 14—
16, San Diego, California), Extended Abstracts(1995)
plé.

12. N. Yocom, R.S. Meltzer, K.W. Jang and M. Grimm, J.
SID, 4/3, 169 (1996).

13. C. Stoffers, R.Y. Lee, J. Penczek, B.K. Wagner and C.J.
Summers, Appl. Phys. Lett., 76 (8), 949 (2000).

14. T. Kojima, in Phosphor Handbook, ed S. Shionoya and
W.M. Yen (CRC press, New York, USA, 1998) p635.

15. A. Morell and N.E. Khiati, J. Electrochem. Soc., 140(7),
2019 (1993).

16. A.Vecht and S. S. Chadha, Display Phosphors (The Uni-
versity of Greenwich, England, 1993) p13.



