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Abstract — Chromium-doped Yttrium Aluminum Garnet(YAG) phosphor particles, which generate red light when excited
with e-beam or UV, were prepared from mixed nitrate solutions by spray pyrolysis using the FEAG process, and their char-
acteristics were investigated. The prepared particles had an amorphous phase, which turned into phase pure YAG particles after
annealing above 1,10C. The prepared particles had spherical morphology, submicron size, and narrow size distribution without
milling process. The mean size of the YAG : Cr particles varied from 0.34 tqu88hen the overall solution concentrations
were changed from 0.01 to 0.2 M. The particles calcined below 420@aintained spherical morphology, but aggregation
between particles was occurred after calcination above 4C40The particles calcined at 1,580 had hard aggregation. The
optimum doping concentration of Cr and calcination temperature for the maximum brightness of phosphor particles was 2 at% and

1,400°C, respectively.

Key words: YAG, Phosphor, Spray Pyrolysis, FEAG, Flat Panel Display

1L.M &2
FEF Fo] =3H YAG(YAIO)E Az »rEyold &

FA 2|l HolAE EFEA He 4le) gl i 14

YAGTE #3-g 93 AA Tl eFgsla 2wl |9 RIgste]

GAIZE AL Fm B o] AA dofubr] wiEe] HZo A
29 HAT~EH o) 8 FAARA DFg W g ‘:‘r[S -8]. 53] YAG

= tE 32E EHEFE 99 99X =FEHS Eu, Tb, Tm, Cr
Fo2 HAFoZA RGBEY RE S 9 & Ue EAS /AT
U,

YAG EZ& 7l yitria(Y,0)9F alumina(AL0y)e] E3ES A&
oflXe] dAzle ER HAE AXE HA &8 WEoRIvi1, 8]

TE-mail: sbpark@cais.kaist.ac.kr

62

[

Yttrias} alumina Ay H3E<2 YAG o]9d% ¢F
YAP(YAIO )9+ YAM(Y ,A1,Op) A& o] E4317] ujizol
9] YAG A2 de Aol ofgrh. A A &5
S 47] Hsﬂ/ﬂ% MR 2oAe] GAEe)l dd
Ao EARS A3 A fluxE ©
%1 =73 YAG A%g 47] Y8 dTE]
ot fluxS AHehs A= 7139

o] o4 YAG AH-L
o]g-g flux AAZTH olFol=
2 A

=
<)

o)
i
%

o
B

o

o, r

L
N
®

O

=

to

=

oo
=

o 8

],

&
<

=

K
ox

o
o_}i iz

rr

o]
1,50
, AR ol
24 fluxl dEsle EAEE
YAG #3A) ] g 548 FaA7e o

YAG YAFE Azshz oA AgY
TH10-13]. AP FoAA = A
TSR o] 7hsEl] W)

] o] o1 [e) L}

il

At
oz 2

=

>r1

2l
Q T k-
= s

EJ

7 =
=

1l
N

l

—



7P3Rel 28l AzF YAG : Cr 34 63

9] YAG 24& dg & % 5= aluminun®} yttriume]
Gt = *é%—%% o] &3 gl o) FAgEY YAS Axst
2 AR e 100020049 IXaE B3] 44+3 YAG 2
-8 A%rH10]. Rawchandran—a} Rads ¢IAlo|= HEES o]
23 &AW oa) b YAG:Ew} YAG:Th @E3A] A=
AZFREH1L, 12]. o] 8L & o8] dojd FFYY YAES
650=2] H& 2eoflA] dATs|M YAG AX-E AT 2Ev; o]
g Ao oa) AXEE YAG YAELS eIt B odd o
< IR gk TaSde]ld FFA UV 2L WY B4 7R 9

£ Azshe HeEA Had

o WA YANY e WY 4L
2. 4_4 gg— [0 /“u]-o]g_% 3'_7]5q
gk AF o7 FFAT| L %@ Az e 2 olE FdelA A
R A GAE Az e el o8 YAG ¢
e AxdL I EHES Y ﬂo}oit‘r[ls] o]E2] dyeirxE 1k
& Bd=A yttriumd} aluminum GEALI2E WA Ao Y
AES AR EFEEdolAE YAG 232 42 ¢ UL

Q‘L
rr
ru:

2t o] ANAES B S04 BTN AEE FFNA
= A el o) 2d 459 YAG 432 9X 2
Ak olE et RGN Lok AN FielE 7
& TR A A9 AN WP} A A} HE BE
o ek g dojurh. ARy Zzpe] YEES) PFels Ast
=g Q] 93 9 EE Bl sg%ﬂm 39 glojAle
EgEAe] QA BAES Yuo s HEe] w54 v
A At

WA B ApoAs 4 wlo]AE 279 wAd AAS WA
A2 FEAG process AME-SH RG] <fs] Cro] =3
YAG YAE Azt 1 EHES AT

e

2.4 #

S-S PG AH o BRAIT= A7 MFAEE FEAG
(Filter Expansion Aerosol GeneratBr)AH8-514TH16, 17]. o] &4
9 BEALE 715 A7 DAFAET g AY selr] XS LA
A7l EAE 7 ATt ZF stellA EAE fee of
& FAd &3] HPR QoM Az} sl &5 YAEe] A
Ht}l. FEAG procesd 3] Azd YAE2 2AAste} Cre] &43)
E f3) @A A gEoA AT dAEE Asarh

yhg-2olo yitrium, aluminur@ chromium ZAY-8 Z=F4dl] <k
EHE o] ARSI §99 F FEs 0.0014 0.2 WA #g)
AZIHA GAre] =71 B Fee] BistE v ASI 7R &
= 900ER YA AAIAA AT, AxE YAES 1,000
ZofA 1,500=717] Helr7HA] BATE B E et YAre] AR
e, Wy W Aol SAES AREAT).

Az YAES XRDY SEMES F3jA 7tz AR stwe) YAt

B

C:1500°C

C:1300°C

Intensity
P
-

b C:1200°C

ok 4 | I
et S J A ’\m .............. A

%\MU C:11000C

T T T T T

20 30 40 50 60 70 80
28

Fig. 1. XRD spectra of particles calcined at different temperatures.

E #3193, CPSA(Centrifugal Particle Size AnalyZgr)©]
o YA =27 4 =] BEE ZARIATH YAEY] FEF
22 spectrophotomet& ©]&3l PL(Photoluminescencex’d&
& AR YA 71217171 S84 Xe HZE AlEdte] UV
E AAA ARSI

L

3.4 o E

FEAG procesdlx #5 AlzH ?gx}%% Fe T HBA7M0]
0.0= ml-%- #7] W %dﬁi 3= dorit YAG
Ao R AR Helr 74 Z 7 Fig. & 25
dEaHoel o) Azxd ?:]17(]’%3 Z}7ke] oA BA7HERt EA
P& W& XRD AFseltt. 1,1002004 EAejele st 4
AB=7F 2 YAG 230] dolieS ¢ 4 Utk XRD spectr&
FH AL dRE] A4Are €48 2%7F 1,100=94] 1,500=
742 A AL w 28004 420 nwkA] S71EFAEL. FEAG process
A Axd LS 1,1002004 EA e A7-E HStA|7|HEA A
PAE] AR5 BH WZRe] 2 AZME Ik o
A agEE THEEE X WRlFAo] glol® ek YAG 4
3-8 48 4 9UTh. FEAG procesdA Alxd 9
AlZE ol 7898 AR AHeto] 2R =719 Y2t Qb Zt
7he] Adigoe] 2 EAbEo] 7] W] ZAPEETE W RN
= &53% YAG @@8 "é% —’F ﬁli’i‘i‘r. v‘i‘#%%ﬁﬂ”éﬂ]ﬂ% pavad
=

\

71&e] WHERT ”%
Aol Az7t 7Bk

YAG : Cr 33|19 7718 2ds] Y9 wsede] F=5 A3}
AFIHA Azt Fig. 2 32 zkz) gR9] &
) AzE YAEY SEM AR CPSARRE o
TEo|th YAEE 0.3 2 rlo] AR Ale]e] #Yg AR
AHA Fhe] FHE 72 Ak % -‘4 5
7HA] WEAFAS W CPSARTH 3% YAE
o4 0.83um7HA] STt olAE "*I“ET":_L

HWAHAK KONGHAK Vol. 38, No. 1, February, 2000



64 A8 - ARA -

Fig. 2. SEM photographs of particles at different solution concentra-
tions.
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Fig. 3. Size distribution of as-prepared particles.
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Fig. 4. SEM photographs of particles calcined at different temperatures.
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Fig. 5. Excitation spectra of particles.
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Fig. 6. Emission spectra of particles at different doping concentrations
of Cr.
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Fig. 7. Emission spectra of particles at different calcination temperatures.
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