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xMn(x=0.02, 0.08) ! ¥FNE #2717} 05~2m=2 2gste] AZdgch AZY Y3A YAE Foold 2 249 Y4+
BAFAD, mahh-g el vld Al e 3L 1080 C A willemite 722 HdAE A& 5 AUt 2T AT A2 g9
147nm ¢ 47|94 & AH-3he BEF FAE AR A9 2717 LimelZ Mne) =99ke] Smole% U o, 44 g} v)
2&ted LFA7E o 40% FAHUZ AR EE x=0.24, y=0.692 Ao dXst: ZAYE d& 5 A 4R P39 3
FAIZEE 7.8mse| Kt}

Abstract In order to improve the optical performance of green emitting phosphor for plasma display panel (PDP) ap-
plication, the wet chemical method for preparing Zn,-.SiO¢xMn (x=0.02, 0.08) phosphor was designed. The spherical
phosphor particles were obtained and the size can be between 0.5um and 2. The formation of phosphor, which had
the willemite structure, was completed at relatively low temperature of 1080°C. Also, photoluminescence properties of
the phosphors prepared were investigated under vacuum ultraviolet excitation. In particular, the emission intensity of
Zn,Si0.0.08Mn phosphor having the 1/ of particle size was higher than that of commercial phosphor by 40%. The

decay time of zinc silicate powder prepared as containing 8 mole% of manganese has been measured as 7.8ms.
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Fig. 1. XRD patterns of Zn, »510.:0.08Mn phosphors with 1m of
particle size,

A€ Hol2 ZnSi0vMn ¥FAZ}E ) AFAIZE A
He 2ol Yale R g}, Iy E dFelA A
4% 333 24 (Zn, «Si0.:0.08Mn) # o] EA|Mn
o} ghefo] gobAAl Hu Al Ao 2 AnjQo 8 Uy 23
E7]9) o)F 3} FA|7ke) FradAdo] dodt. Hate A
Folls e 49 o] wkAo) & Mn* o)) Ao
AL IR 2 Zn* Aeldl @Rz N HAlelAM A
AR e RoaAg 2astA Sl $uss Fyxe 7t
4ol 93 Ao AHY £ U}V FA9 FeE Mn-
Mn o} 4 (ion pair) 2] Ao} 7)qlsted Mn** o]F
Atolol FEAME 2F4- (exchange interaction) ¢} 27}5}7)
o Fo] 3t A[7bo] Zhadte Ho B sfA{=ix gk,

B AR iR APEE st Aoz
X-4 334 278 Fig. 19 Hebigiel. ojde) Bn
o} zbol Jate] &77t 0.5mel AR e Aol 1050
TolA 2X)7F D 2lstd willemites] PdAe dE F
Ah? Yk =277 2mEB AZ)e) == 1050C 9
1080°CelA 22t 3417t Tt dA T A|l54] Aol
36.3° 9] 3 HZeA ZnOAel 7]1Q8kE A (VR FA)
7} 344 willemite A% ¥4 FA=9dch. e} 1080
T2 XX BAZ 9 942 Fo) wdite d¢
g dsich. o)Ae] X- 4 A" AR IR e A P4
Hell 28} BejA= ZnSi0cMn¥FAE gA=7)7) AR
o e} of #& dxjz] 2= v} & gz Aj7ke] ¢
S&ckE g Qg 4 ook £ e ZnSio.
Mne I o2 1300CY A BAEE A
o2 ButWEe gleng ¥ ubyle] o HFAE ¢
AEA | Ao R 2L 1080C A EEAA Zn.
SiO«Mn AFAE J& 4 Ut

Fig. 2@ AHES T7]E57] BAA1080CY 2=
817+ FoF A 2)stn 850°C o)A 3087 B4 Helste
dojzl H¥FA E2EES FARAU)HE 329 A
ojch, AR AL YAka 7Sl dde] 0.5mANM 2m
Atololx 2 ALY T4 ¥FAUS VY 5 o} o}
A7) 714 43¢ A st o|ef o] A4F uhg-g 3}
o} gatz 717} Aloj® FAF T4 ZnSi0 Mn 335
of Mzvl Bxs vl gle Ao R AR, glEo g
7F FA S A HAE 2 AA =8 AA W Az} A ¥y



638 gIAaegx 411d A8% (2001)

Fig. 2. SEM photographs of Zn, »Si0.0.08Mn phosphors with the size range between 0.5:m and 2:m by wet chemical technique.
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Fig. 3. VUV PL emission spectra of Zn.-.SiO«xMn phosphors
with 0.5 of particle size.

Gg gR 9 TUSY WREE VUL 5 WA gozH
dagdels) 4% YAl 7 & g Ao By
.
ZnSi0:Mn WRAS) U AFE o371%Ls) 3o
2t} %, 254nme) A2l4de] 7le) Sl Mn ol
£ ¥57} 12moleX U Aol YFATE vehiz,
147nme] A1 2214 od7)o] ) HE Tuch WAl 2
& 3£l 2moleX A ek WHA7IE LAETh ol
Aoidst AT A G99 47| B Qo) HE LY AT
of shololl Tk M2, 214 el qY o371 Aol Zn,
SI0<Mn A BF AHUFE Mn-Mn o)&F Aol
o Azl PUH AFE AT, AF HI4 3
Qo1 42) A7)AldE Mn-Mn o && fole] 4z 2tg-o]
obd TR duiA] o5, 5 ZAS BAAelY 4
go] WA oiih A4 G SE PUY AF o]

140

h + Commercial
Ny < Zn,SiO, Mn (0.5
120 4 L ,8i0,
% .: T *  Zn,Si0:Mn (1.0
& 100 H k= * Zn,Si0Mn (1.5mm
< h fw\ * Zn,Si0,Mn (2.0tm
L .' :*‘ avas
= 3+, .
© 3 +ﬁ
E 60+ -
2 &
z +
404 W

20+

T T T T T T
480 500 520 540 560 580 600
Wavelenath (nm}

Fig. 4. VUV PL emission spectra of Zn; &SiO:0.08Mn phos-
phors on the particle size changes.
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Fig. 5. Decay curves of Zn,-.SiO.:xMn phosphors at various Mn concentration.
Si0:0.08Mn W3] BFUL S YA A9 4}
o sh} yREAE 2 o TY 928 depac.
. ZnSiO MRS BFAZE Mns) S5 27}s ¢
h 7 ZhaRehe o] w2 EYe) Lo 2lck. Morell 52
] Commercia it 5 ms) < Mn ol%‘q =7} %7}'%4' ag} Mn °]&F 39 o

2n,5i0,:0.08Mn(,,; 7.8 ms)
2n,8i0,:0.02Mn(x,,: 23 ms)

Normailzed Intensity

o 10 20 30 40 50
Decay time (ms)

Fig. 6. Color coordinates of Zn.-.SiO«xMn phosphors.
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