24

sy, 2F
8

=net)e

Effect of Dy addition on Zn2SiO4:Tb green phosphor

Won Bin Im, Jong Hyuk Kang, Dong Chin Lee, Duk Young Jeon
KAIST

Abstract

Due to a low efficiency of phosphor with large Stoke shift in Vacuum Ultra Violet (VUV) excitation

environment, new PDP phosphors which can be excited in UV excitation environment need to be
developed. In this study, Zn:SiOsTb phosphor was synthesized by solid-state reaction method at

1300°C with varying Tb concentration,

and

its

cross relaxation effect was observed by

Photoluminescence (PL) measurement. In order to decrease st—>7Fj transition with blue emission in
Zn2SiO4:Tb phosphor, Dy, co-activator element, was added to Zn:SiOs:Tb phosphor. In 254nm excitation
environment, broad-emission peak was observed around 524nm, green emission.

Key Words :

1.8 &

Flat Panel Display (FPD) A< @A A3y
AgAd Qe AR FAHe] vjg & APFezA
e Age olojd AAY 4 Ao AA
213 Qo] 89§ A7t JAH U AFolth

2 % PDPe B#4 71418l Ne oy Xe 7t
o] WA wAse Eegzeolz Ry YEHe A
FA (A oF 147nm, 172nm)E& ©)4§ F
238 0ole sh}EA, full-color EAZF 7H58,
e $EEEE AT, Aokzel Wi, 4094
olate]l UHFAIAX TFHol folaitte HelA
AT 8 AMHDTV) 5 2Ad txF# o
9 vz F5& vz Ao [1]

# 2] Vacuum Ultra Violet (VUV) F9¢ %4
agHoz w33l PDPE ¥HEH T 42
2+ ZnpSiOsMn, BaAli:O19Mn, YBOsTb %o
AgHoA T ey I F ZnSiOsMne) M
g WBFEE HolE Mty FFAzte] AuE
244 712 Yo}t Zn:SiOsMn 3 Ao B3
Azre) ZolAe A olF2AE ‘TG
Ho)7} selection ruled] 23] X8 Holelr] o

PDP, Cross-relaxation, Tb, Dy, Energy transfer

oz deiAx o A Morell So] o3
‘ol 9] FE7L b @4 E FFAN F
Aoeg B3 FHi A°‘% [2] SEHY
Tdole ol2x 231 gl dAlrh
Ae PDP Az A 361(R:GB)Y 3AvS
g Qzhe] A A zZpHo| FAld
Nizsog 1&g, nMge PDPE A|=xs
7] YA BFFHez 54 YFH o B A
o] aFdTh

PDP7} FPD Al#olA ZAAHE ZF1 60°IX1
9 full HD panel 78< #slNs A
& panel 71&€& #Hsldor s 1y %%31
oz taZgolyd mAAse wet GHde] =2
717} ol W F Lol B EA BASHA
Hu ol faEdoly AuAY F/E JMAL
A "Hed, ol PDPIAANE 713 & A7 849
[3). @Al PDPY &&%712 3l Xe 7128 AH&
st} stad WA AYS FFn Z&H AL
waEg ARG Jen Nyk2E o839
near-UV @79l ¥ 3] small Stoke shift&
ojgals A8 U A7Vt IPHT Y 2F]
o},

B2 AFdAE Mn*dA 71

> o

— g —
o N :,N >\’

N,

J}r Rl

e}

Mo & o4 @ x> Mo
o H

e

Zn2Si0s<Mn

- 968 -



HgAel ZAFAL EAE A PN A2
< activator 32 Tbg AAslY HFAE A=z
3lH o  co-activator EFEZ DyE A7ty
energy transfero] &% 2337 E A @ MeE
A& AlEsdch 183 AU PDPE F5 g
AE near-UV &M P3| AL 7%
g RE gasg

ox K

2.4 4

a8 12 solid-state reaction ¥WdHol <slA
ZneSi04 Tbek ZnzSiOsxTh,Dy BFZAE AZs=
FTAEE el Aolth 2EYEZE Zn0, SiOy,
TbyOs, Dy:03 #T-& A3t etz Adule wi
HEG T ol YoM dEE&s Hrtsd &
g F dzE Si08 A9 AP 24
HAY ¢ds] wgdhA @E RS 1ysd 11
mol& H7lstd Az LA £ B AW
AA activator7t AstEE AL 7] HHM N
(500ml/min)E 9 7] 3ol 24L HAsgey
1300°Cell A 44X+ ¢t 24 F furnacedld AL
7hA WZFA AT

Zn0, SI0,, RE-oxide
mixing
|
Sintering at 1300°C
4hr, N, atmosphere
1

Agate mortar for 20min

|
I Test l

¥ 1. DABMYol o/ Ak ME=3I™H T,
Fig. 1. Flowchart of phosphor synthesis by
solid~state reaction.
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Fig. 2. XRD patterns of (@) JCPDS-37-1485 of
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Fig. 3. PL spectra observed with varying the
ratio of Tb concentrations.
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Fig. 4. PL spectra observed with varying the

ratio of Tb and Dy concentration.
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Fig. 5. PL spectrum of ZnisSi04:0.1Tb,0.04Dy
in 254nm excitation.
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Fig. 6. Schematic diagram of energy transfer
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Table. 1. Comparison of decay times and color
coordinates of phosphors.

Decay CIE color
Phosphor . .
time(Ti0) coordinate
Zn2Si04Mn
~ 222, 0.
| (KAIST) | 8~9 ms (0.222, 0.725)
ZnSiOsTb |+ 5~6ms  |.(0.287, 0.554)
Zn:Si0#Th,Dy| '20~22 ms | (0.248, 0.620)
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