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Luminescence Characteristics of ZnGa>04 Phosphors
with the Doped Activator
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Abstract

The 7ZnGa:0s and Mn, Cr-doped ZnGa204 phosphors were synthesized through conventional solid
state reactions. The XRD patterns show that the ZnGa:O4 has a (3 1 1) main peak and a spinel phase.
The emission wavelength of ZnGa:0Os showed main peak of 420 nm and maximum intensity at the
sintering temperature of 1100 C. In the crystalline ZnGaxQs, the Mn shows green emission (510 nm,
T-°A;) with a quenching concentration of 0.6 mol%, and the Cr shows red emission (705 nm,
*A,-"T2) with a quenching concentration of 2 mol%. These results indicate that ZnGa:0s phosphors
hold promise for potential applications in field emission display devices with high brightness operating

in full color regions.
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Fig. 1. XRD patterns of ZnGa20s phosphors as
sintering temp.
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Fig. 3. SEM of ZnGaxQs phosphors as sintering
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Fig. 4. CL of ZnGa:OsMn phosphors as Mn
doping rate.

o] L AYPHAA &34 wF Al defect
2 283 ¢ e V1F9 Az AXA =HeE A
< 4 7+ Ak
2 4% 0.2~1 mol% % MnO:E 0.2 mol% 3t
Ao 2 YR Hretal 4e2%E 5 T/min, &
T 1100 CoAM 2438 Az ZnGax04Mn

M

9] CL 54 elth. MnO.& #7bghol wheh =
#2 el 510 nme] 4 %% #43e
& BFul=7t JElon, ZnGa0s F
A a3 93¢l 420 nmel A 510 nm&
#e] o]F L MnO:E H7tgez <l
27k8] Mneo] BAHo] Axd Fzo 49
of EAeAE R ool wet Mn” o] 7]
QT Z1A #9919 AR HolatA H

o, o
ol oy
d

4:;

jg.&ﬁuzgrirmgorﬂr}olou
T
g

MN o Ok oy o MY 2 offt i



Cr 0.02 mol%
i Cr 0.2 mol%
—a—Cr 2 mol%
~ - Cr10mol%

2
w0
5
<
500
Wavelength [nm]
O™ 5. Cre) M7t w& ZnGaOuCr ¥33A)
9] CL.

Fig. 5. CL of ZnGa)O+Cr phosphors as Cr

doping rate.

T3 MnO9] #7}eke] Frigel w
7Fsted 06 mol% A7F Al HhA
A7vekel Sl uhe g
o] A& MnO:¢]

FE7F EolbA

s

gl o
@ ose ol e

)
L, 5
ﬂlﬂ d
Hu dov oy MU oy

Bl olog

ol
=

N

N

oft
c

e 24 A el

R oo 2
N

i
of

6 mol%E FH7tetAS
‘QAmquwaﬂ oA Holstgol
G EE dERhAT 2
nOel A7beel W FrkshA =y ww
Jo) cgo{»“bg 0]0}&1 A< Mno] ©
®aha e.5le v

o] %014 7]

ol

2
Y
2
AS

o,

o

ok

> o T ct o
z“b

o ol O B ol oM

oy 11 X

IS A i Bt ] 5]1;}
Cr(NO3); » 9H08 AR H713lo
& C/mm, 2ALE 1100 TN 243t
Aae ZnGaxO04Cr 4A9 CL 54& g
Witk Cr(NOs)s e 9H0E #H7bgtol whep = aw
3¢ YehlE 705 nme F4 ¢ 35Sz
Mz EFWETE e ow, 705 nmE 54 A
Z g9 olF2 Cr(iNOsz)sze 9H0E
Asted Cr o] &9 971 ‘Al A 71z1 =X
Ty Aeld o et wagolth9).

T3 FA4AA #Brhge FUhd EPE'} ngE

&

ol

ol

e

-

Z7tet9 o 2 mol% H7F e u Hdeo W
F74eE el B9 @7}%01 He Z
7vaholl wel wRd e} Yolx = @Abo] wAa)

435

A7 AR &8 =72, 4198 55, 20063 59

—o—2ZnGa 0,
ZnGa, 0 :Mn
—u--2ZnGa,0,:Cr

2
2
£ %,
g %
g %
g%u
g %
/ N |
f’i : \%% . Wr
300 400 500 600 700 800
Wavelength {nm]
a8 6. €44 #Hubl W& ZnGa0y FFA Y
CL.
Fig. 6. CL of ZnGazOs phosphors as the doped
activator.

@ vhe 2ol @AAS B At

o 93t T 4£BIACZ 4 4 o
28 62 4A AFE ZnGaO. BHA
ZnGa:04Mn, ZnGaQ4Cr E34A1o] CL EAE ¥
watel Yeld CL 2"9EYoeltt ZnGaOsMn
510 nme =4EFE Ve = 2 H
HE Y-S 4 4 o, ZnGa04Cre FAEHF2
HEHo] 705 nm&E °|EHo} ME=rl 43 A
ﬂ%ﬂ] FFAE AT £ Jdxn E=3 dd
ZANA A wet RGB 3949 9

ao ol de
EN

_\J-x-ﬂ
o] 7hs 3t At
4.8 &
aAEE-E o] 435l9 ZnGa0s FHAE A zs)

% G4 HE Farel wysgel W
38 nBHYL heF e AL mEsunh

1) ZnGaxO; BRAE EE A2ZLE(1000 T~
1400 T)ell A JCPDSA A R id ZnGa0s B
FAC 54 el 31 1) FHYAE e

XRD a7t &<l H Ut

2) CL &4& B3ty 1100 T2 £22% 3% 420
nm®] FAWF A Hojel T 4719 CL
54€ 3% ¥ & Uddnh

3) MnO:& #7bHgtel uwheb s4233 deds
510 nm¢} FAEF IS zbE= ARZE LG



J. of KIEEME(in Korean), Vol. 19, No. 5, May 2006.

=7 #EHAoH MnOE 06 mol% d7Hsh
& A% Hde #3AEE dea 1
o]4e] MnQ; H7}A FEAZE}o] TAs}
Ao
4) Cr(NO3); e 9H, 08 #H7Feld-2 7% 705 nmoll A
‘Ar-"Ty Holdl 93 uhago] gojdo] #HAF
A3, Cr(NOy;e9H:08 2 mol% H7tatee
A AU W =g LR

oM @Y FGA mAA BAAe HI
wet MEE7 ¢85 RGB 3949 T3 Jbe
sdtgon don 54 LHFEY Fol ¢ 7H’H5]
oJot 3t wt full color®] FEDY FEDE ©¢]-§3 o
A Agd AF Fol &80 ts¥ e /‘}En
2h=4

it}

gl

G
e

[11 S. Itho, H. Toki, Y. Sato, K. Morimoto, and
T. Kishino, "The ZnGaxO4 phosphor for low-
voltage blue cathodoluminescence”, J. Electro-
chem. Soc., Vol. 138, No. 5, p. 1509, 1991.

2] L. E. Shea, R. K. Datta, and J. J. Brown, Jr,
"Photoluminescence of mn’ ~activated ZnGa;O4”,
J. Electrochem. Soc., Vol. 141, No. 7, p. 1950,
1994.

3] L J. Hsieh, K. T. Chy, C. F. Yu, and M. S.
Feng, "Cathodoluminescent characteristics of
ZnGa>0Q4 phosphor grown by radio frequency

[4]

(5]

(6]

(71

(8]

(9]

magnetron sputtering”, J. Appl. Phys, Vol
76, No. 6, p. 3735, 1994,

AEH, TEF, A4, 248, HES, “InGaOs
P33 ety Az L 57, IR HI)HAAA
7533 20045Aged 3 =F7, p. 539, 2004.
H. L Kang, J. S. Kim, M. Lee, J. H. Bahng,
J. C. Choi, H. L. Park, G. C. Kim, T. W.
Kim, Y. H. Hwang, S. I. Mho, S. H. Eom,
Y. S. Yu, H J Song, and W. T. Kim,
"Tunable of ZnGa:0sSi"
phosphors with enhanced brightness due to
donor formation”, Solid State Commun., Vol.
122, No. 12, p. 633, 2002.

K. H Park, H. L. Park, and S. 1. Mho,
dependence of photo-
luminescence (PL) of ZnGazOsLisLi"  ion
incorporated as LiGasOs, LiGaO; and Li20",
J. Lumin., Vol. 93, No. 3, p. 205, 2001.

T. Abritta and F. H. Blak, "Luminescence
study of ZnGax04Co™, J. Lumin., Vol. 48-49,
No. 2, p. 558, 1991.

C. F. Yu and P. Lin,
luminescence in ZnGax04”, J. Appl
Vol. 79, No. 9, p. 7191, 199%.

T. Ohtake, N. Sonoyama, and T. Sakata,
"Electrochemical of ZnGaxO4
semiconductor electrodes activated with Cr
and Co”, Chemical Physics Letters, Vol. 308,
No. 6, p. 517, 2000.

color emission

"Compositional

"Manganese-activated
Phys.,

luminescence



