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Abstract The Y,Si0xCe phosphor was coated with In:0y, Al:O; and Si0: and then their cathodoluminance(CL) proper-
ties required in field emission display were investigated. It was found that the luminance efficiency and aging property
of Y,5i0:Ce phosphor was decreased with In.O coating. For the case of AlO; coating, the luminance intensity was in-
creased along with a partial change in emission spectrum and color coordinates. But the CL efficiency of Y.S10::Ce
biue phosphor was dramatically increased with Si0O; coating. And also the aging property of Y,S5i0«Ce phosphor coated

with Si0. was significantly improved compared to non-coated sample.
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AA wE £ o] (field emission display, FED} =
x84, spr|olzte] AAE 2 CRT (cathode ray tube)
B 4o A AY FF 5L 25 LCD Uliquid
crystal display) ¢ A& Z& A HE J2Feof
(flat panel display) 71&2] SE o] iy 272} 7)
Who] @3] AlegFolt. o|F AL FED 33A A=
g FED 9] BA1E ¥4 = sle 713 234l =
A o] shtelct. FED 83Al= CRT 33ale] nlsle 81
8] W& 7hEFg el A FAEE T gle] o] afE YA R
o] ggaAle] W JF ZHolrt Aot W UYFE LS Wo
2 9lE ¥l CRTY 543 =& Jehi)7)] $iste] FED
£ CRTH) ¥izty & ARZEE e gk, 2=}
ITAFLEE sholjMe BFAe 4R Fzs} AiEE A=
%3} (saturation) FALCZ CRT ¥%4sE FEDel AM4
g ] EA7} loh” =] «l= CRTS) A4 P32
ZnS:AgE FEDo A8 A] gJabazbAe] of 8] Ea € sul-
fur7} <=9 field emitter tipell &35} tip2] A} ut
& E8¢ 3438 A2z FFH 2 AA OaE
ole] g gt A7y sich? dEls FED JJA=
< 7K Al zaEET & FFEE selA IE
23} RAJo] pEly =4 HapAde ofsled abAF Ealo]
27"},

&l ZnS:Ag, SrGaS.:Ce, Sr;(POJL1:Ce, Y,Si0s:
Ce 52| 373 Ee| FED-S A4 YRFAZ FE¢T AT
Y 8i0;:Ce S A 97 A2 A= sulfide == phosphate | 2
TFE R AR A7 2bgAe] EFech? @ AsE
YSi0s:Ce A4 HPdl= 58 o AApAde] st <b4s}
o, I AF L= oA 2] Hx Espol gk ) AP o] ¥
I wE SHEEE Jeiile $4¢ Be|x gle] FED 3
FARo| S40] 7b5 A HY, ofA] F YA 9 U} H=
= &3t o] gAAIA Berl okt WA da o)
278 gulfided] AAE Ind,, TaSi: ¥ polyphosphate
o8 A=t sulfide F3A Q] JFA FAE % AT
o) AL et AsEA HFA o] 54 A #
g d7e ZaEo] oA gtk gt 2 dFeAe A
Z3}o] gk o APAde] Ex kAol & Y.5i0::Ce HH
A2] AL -&-F4%3 (cathodoluminance, CL) SA4&
Abstr] 25k Y.8i0::Ce 4 H¥FAE Inds ALDO,
Si0.2 FEgtglen, ol Wl g, PP AHEY 9
aging 54& Hrpstodct.
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B Agea] Aak ¥ 810::Ce B8 Y¥3s)E Osram
Sylvania 419 AH2-E2 2 HF = A7|E 7.6/ °l%e
o] ¥ate] moke EraElelgdn). InOs ALO: B Si0&
Z®35l7) S8kl w5 39 indium acetate hydrate
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({CHLCO2) iIn - xHLO, 99.99%), sodium aluminate
{(NaAlQ;) Y hexamethydisiloxane {(CH3) SiOSi(CH3) s,
99.5%) 5 @z} 2-methoxy ethanolol] L83t AFA|
(precursor) £-4& Az3tgct. o)FA A=t AFA] 8-
Aol Y.510::Ce ¥FA L& AAF F Axslgod,
2% 334 screen® backing 2% #H#jal 420~520C
of| 4] 4 X7} Fot A wlsle] HRA el InDs,, ALO: #
Si0, 29 & YYsect =T Ao =z SEM
(scanning electron microscopy, JSM-5200, Jeol) 2.2
BaAslH o] EDS (energy dispersive spectroscopy) £
et Eg 2A3lgch. =9 3R F2EHE sld e
XRD (X-ray diffractometer, XD-D1, Shimadzu) S A}
23kdeh. 2RI ¥FA 54 W e AT
chamber (<1072 torr) Wel4 DC electron gung AH&-
sted 10 pA/ci®] HAF YE shell4] 05~4kV Y 71
Hoh wge] |E g fe, g 2Fgey] D 4 AR F
£ photometer (Photo Research, PR880 & PR 760) &
Stk Aging 54 FH7lel AR AHE InO: 2
8i0.2 =ZHEF Y.5i0::Ce ¥FAE ITO(indium tin
oxide) 7} 2% #7] S BAH9 A (settlement)
o2 Smg/emd) screen weightZ A Zsled A|Be A xs}
dor AHZ F 33T chamberol A 2kV 2] r}&-z9ta}
30mA/eni®] ZAF L Shell A ZAAZE AP 22 A A
A 7he A FHE Akl oS FYgAe] U e
Wl Ao 2 A5t gc}.

3. #n R nF

3-1.InO; BE

23 12 YSi0::Ce ¥ & indium acetate hydrate
A7 S-dd] AHF F 420C A D= In0; 2
24 AlHe] SEM Abdle® T8s) w)e e =7)e]
coating A=) #IA FHo JA=HUSE BeFn
Aok 28 2+ 29 19 sk Yo FEYR}e] 3k EDS
HA st} T EA4] indiume) =37} #FHT 9]
o], 38 Zo| &7 wTd HIH FARAY, S, 09
H37} Kol slem v 84419 Ce-& EDS 9 #2
e W&ol Bola| i3 gle, ) Mol AL EDS

Fig. 1. SEM photograph of Y:510s:Ce phosphor coated with In.Os.

Fig. 2. Chemical analysis by EDS for In;QO, coated Y,SiOs:Ce.
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Fig. 3. X-ray diffraction pattern of In:0, coating powder.
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Fig. 4. The change of luminous efficiency for In,O; coated Y.
5i0:Ce phosphor.
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B 3 2 ¥4 B izt T2EAE 357 946
In0, Z) A7 £95E 28] ] =9 420°C 4]
227 T 39 P43 FA P XA S A2 A] Ty
2 2 A@AYAL ikl In07) A2 2dSS & 5 gl

I8 45 YSi0::Ce A ¥FA ol In0:2 ZHF A|H
o] Agte] w2 &34 P EE A2 In0, 2T ¥F
Fo) bz 582 IREA w2 AW wisle zhaEm
sieh, & A2 7R 1kVell4] 298x] 42 Y.8i0s:
Ce ¥aale) 3 588 0.52Im/welglevt Ind: 2EE
Y.Si0::Ce BH A2 E8& 0.359Im/wRE ZFasgch
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In:0s& 2ET Y.5i0s:Ce FFA 2 2% ~Hege] wol
2 3% Az} Fdsle CIE 4 3} F (color coordinates) ol
= 937} figden), w3aA 4i0nmeil A Bels i 7
32 2717} Feol 274 A9} o] ZHo 2 st
294 4 5 Aok ¥ F- 9Jsid 400V ¢
al2] A A ZnS:Ag,Cl FBAL s A4
o] F& InO: TYo % F7HITIRY Hu¥z gl up 2
ATl ME CL £Ae A3 AApEo] 500V |49 w)
A T4 2 2 InO: YT Y.5i0::Ce FFA 4 o] 2
ol & £ Qi In0: 28 Fo] $EA oS 4 V.,
Si0s BEA S A=A o] vEFR AR A2 =] In,
0; 28 3ATF $711A 2REES §Hoto Bgrer}
FHEA A dQeA T8 B Frle] wa} Y.Si0s:Ce
WA o] wFEEe FoFgE & £ AP ole Ins
FRo R YSi0::Ce BFA LA Fdrch=s Azl
{electron beam) o] =& = Y.8i0::Ce ¥FH 9 i1
o] FtaEe] 2 T4 Uiape| 1AW Ho = Mg
o} =g Fol =9 # aging BAL In0: TRHoE AA
A @2 (=23 10 #=) & 4 dgdEnt Ind: 2
Yo Y,8i0::Ce HFA| 2 3} 5498 e += ¢d
o}

3-2 AL, ZE

Y Si0s:Ce HHAE sodium aluminate F73) 2o
2 2R A 2ok 29 19 In0; 2V Al A8
2atel EARel #AARE 4 = gidh sodium
aluminate 474 4-<utg w29l 1050 CAA dx=] &
Al AFA A0 348E € 5 2dglen) B d744
= screen baking £% W29 520C7HA dA)siged
oldl HAE EA9 YT viAAegdth. =3 520T
oA @A wjAA A|Hef et 42 fER] gl
U ¥ ol o] AlLD: AR R dFsual g
d 5 Y8i0s:Ce FFAY ALD, 28 AFol i 23
g HstEA] ALO: 2R 2 u}ago] 34 FIlPe
wejFa gl

W £o] F7HEE o-E AHY] 415ty =l o2
S54 R gERE 27 6o el YSi0s:Ce
YHFdle B Ce™ ol&a] 5d-4f Felol® =27
410nm F-ZAA WA= IE el A4 G old). Al
0; Y2 E 410nm ¥ F ¥gnze] 571 29 4
o w|gte] 2t glov), A} Foo) aa] Foj4)
£ ZRHT YA g eg o) 37)7) IEE A L
Aol W3led =z}, ole} 2wy A@ERe) Wi
CIE 4 RHAE 9% T2 Aok 7R 1kV Fell 4]
28R & YHi0::Ce ¥FA 4 AT += x=0.166,
y=0.081¢]%le} ALO; ZHF A9 4 FEE x=
0.168, y=0.110% v]e}slA ¥slalgich 93 Alzzo s
A2 He = e wniale] nel dgslx] ¢o
=4 g4l 550nm T4 Hdle] ks 23 ey
380nm2} 780nmel4] & (zero) 2.2 HZF 1 glc}.” uje}
A ALD: 78 F 410nm 29 F @3uj=e =771 7}
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Fig. 5. The change in luminous efficiency of Y.SiOsCe phos-
phor with -Al,Q; coating,
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Fig. 6. The emission spectrum for Y.Si0s:Ce phospher after Al
O, coating.

Fig. 7. SEM photograph of Y.Si0s:Ce phosphor coated with Si0,.
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3-3. S0, ZE

27 7L Y:5i0::Ce #5333 ZE hexamethydisiloxane
FA 4o 2 F=F AW SEM AHlelc}t. Hexame-
thydisiloxane H7# §8 o2 FEF AL ALO Ine
0, 299 o= =24 ¥ E2-o]| 2t (thin film)
o] P2 HgA FHo) A4FHE AR gl o
- ok 2e AT L-oiuks 520 C7HA dAEsldSs
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Fig. 8. The change in luminous efficiency of Y,Si0sCe phos-
phor after Si0: coating.
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Fig. 9. The CL spectrum of Y.SiOs:.Ce phosphor with Si0, coat-
ing under 1kV,
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Fig. 10. The aging charactedstics of Y.SiOs:Ce phosphor with
Si0: and In:0s coatings at 2kV,

A4 AATFZE ALO:Y 759 zbo] vlYAite] 4H
Aot FE o) & ¢eF] Si0, ol AFT Aol
a7 8& Si0: 2R Y.S5i0::Ce HFa &) 75t v
£ wht i g wistel). Biulol 3Fo] Si0, ZRE YA
o g BEL- AEAY 05~4kV A FGelA 2H}A]
o4& AHel wiste] ZA F7hsln glek. & <2 39t
1kV 3hell A Si0, ZEHE YS8i0::Ce A ¢2E S22
1.084Im/welglevl ol ZEs A 42 AlHe] 528
0.52lm/well 8)3te] 2o i3t Fgo] 7t ek A
Eoll A QFF wke} o] YSi0:Ce HRAE e 7}

o) el E7sli WA ¥F 3=}t #5535t FEDS ¥
A 2 o] Apgo] A W gk ze Si0, I¥He R

Y8i0::Ce BFA 2l A4 L4 5§85 IA S/

alsioul 8F o}2 o4 A FEDY HEE F/HAA ¥
s Ao 7|z, g8 T 239 VFD (vacuum
fluorescent display)-£& ZnQ - Zn 34 E Si0.2 XY
7§74 & surface bendingel ©j&te] A3t T34 LF
9] 377} 3~44) 2719tz B2 ¥ ul 9?2 T
A= VFD Bl Akl FED AH4 944 5i0, 29
© 2 YSi0s:Ce A 8] 23 58] 715t ent 2 o]
Fro T2} o] A E, F 50, AR AW I
A¢] chemical potential? electrical potentiale] 34e
B2 Azl 0% £&r} FUHEY olol b AHA-AF
#2] A% £ X (recormbination velocity) & ¥ FLZ
A 833 o) w3} 7o) S FAHT 9ot HA)
2 AEF olfe & = Urh

2% 9% Si0, TRY YSi0::Ce BFAL) 1kVollAl2]
dta B e3olct, 2 vlwsle Si0, EE YA
9 CL %33 410nmel A9 F 4R3H =27} F7Ft 2 U+
2 g olem mit mejyye) AR dgeHz 2 =2
717} =k, ol¢} #L W wE ] HIE 27 84
Bl [kV 7}&5AY sl Ae] #3ad $715 2oz U
ony TESA % YS8i0::Ce 84A9 CIE 4 fF7}
x=0.166, y=0.081 o1gl2t} SiQ, TV FH2] 4
FE x=0.170, y=0.1142 v]eFs}A| H3}siedct. CRTA
A} ((30KV) ol A 2HEE| 2 gl Al M]3t FEDE A
A ({5K) FogelA TEEZ 3lsul, FEDeA CRTe
Adsts A2 97] dade T ARYEE aAHEshodef
gt} & FED 3344 screend AHE- & A Asisd
{charge dose) & WAI=T AHelekd] a2 YFa|e A}
(degradation) #4ho 2 alste] T i} Fx7) 2t4¥7)
2ol AF L Tt el A3 AL F= U
o} geb A HgAle 544 fosty] gt A F
7ol @2 3% W, § aging 54 N AEE 2812
g}, el B AFeldz §i0, ZHE Y.5i0::Ce ¥F
A9 aging HA4% 2w 7MY 30nA/al] 2AF
a5 sheflA 15417 Fet 2 EAA A W a2
R o 3= HEAE SAskgc). FAAsSES A A
28 AU 541713 duty cycled F8ted QeojAid)

18 102 7E5Agt 2KVl A 8i0, 28 Y.S5i0::Ce ¥
A2 FAx Astekel] b2 Fx W3t 5 aging SH
2 u|nE 95te] ZlEA] ¢ AW o] Boyjon,
& In0; ZHT A9 S4= A 2l FAFHES-
Ao H2 (D& ol A= (L) o st F23 (nor-
malizing) 417) A} 3= (/1.0 & FAIStE e, EEnp
2} o) FA2 I P F7tl et F5HA
(Coulomb law) o] 2l3}ed 7r4&lm ik '® InD, R
ygAe ZHEA & A9 vigte] ] 2 A A=
7} ZA4Te BedF g gle] Ind, 2EH R Y.8i0::Ce ¥
A2 aging S48 FAS @ 5 glsdch 28 S0 &
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= Y.S8i0;:Ce HFAME Bt F7lo 2 HE FH4
7} ZRaA g YA w3l HAF] FiFH e
v, 8i0; F o R Y.8i0::Ce YFFM2) aging S 4
23 Y - YRS BT glr). T Si0.= A
of g ebgge] FgAHE 5 F0 R Az gl
v S0, 3Bl R Y.S8i0::Ce A2 aging EAJo)
AR R o)9} e BEFo) AR 2 33| o] M)A
W d3rt ghaE] gEql e Ausn, =3 Si0,
el 28 aging 549] 4L In0; FEA] Z€e] v
A J22 A== A (3Y DI 22 8i0, 2Ee
Aol 2R Fo] gk vt (23] 7) 2 FdeA ¥
4= R332 Hale] F7}E7] oot} & Si0, =
2B A1H 2] A 27)9) Ase} (~30C/cm?) ZAA =
Hslekel] w2} A He7) a=E o FolEa gle
#l o] = ¥ F aging AW (F screen) 2] A= A] g
T e ¥ LR A Az A f4€d BEES0) 27)
o AAH 7| W Eolc}. =& Si0, ZHY AW e
ZF 29 A 2o} T3l (23] 83 ¢ A=) 29 102] 2719
At (~30C/em? Z2AAA Si0, TP A)H e w37}k
=7} o8 A sl 2HA Bole AL AN EE 2}
Zt o) s gro e 745 § F g8ty W
ojc}.
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of wie} AAE el AE Hejsk Q= ol Ao §A
R

Q=axXt L

pEaT ()

oju] o138 uie} 7he] Si0, TEE Y.S8i0s:Ce AN 3
Ao R Ege FA 4TS 4 £ UND (2 82
&), ol TAT MY, FUAT % FY Fxe) A=}
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