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Photoluminescent Properties of Zn.SiO+:Mn Green Phosphors doped with Ga
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Abstract We investigated the photoluminescence and the crystalline properties with Ga doping concentrations (0~ 12
mol%) in Zn, «Mno SiO, green phosphors prepared by the solid state reaction. The photoluminescence was improved
by a doping of Ga element in Zn, &Mno »(Sii - xGax)O. phosphors which showed the highest emission intensity and good
color purity in the doping concentration of x=0.08. The emission intensity of Zn, sMno e(Sii- xGax)O. (x=0.08) phos-
phors was increased to 7 times with increasing the sintering temperatures from 1100C to 1400°C, showing the im-
proved crystalline quality. The decay time was not affected by Ga doping concentrations with constant values around
24ms. It was found from SEM and PSA analyses that the phosphors were composed of a large number of small grains

around 1~3m with a small amounts of agglomerated particles above 10m.
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Fig. 1. Schematic diagram of VUV measurement system.
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Fig. 2. Emission peaks of Zmn sMno e(Sii-xGax)Os (x=0.08)
phosphors as a function of sintering temperatures of a} 1100C,
b) 1200°C, c) 1300°C and d) 1400°C for 4hrs.
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Fig. 3. X-ray diffraction patterns of Zn sMno 0o(Sh-xGax)Os (x
=0.08) phosphors as a function of sintering temperatures of
a) 11007, b) 12007, ¢) 1300°C and d) 1400 for 4hrs.
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Fig. 4. Emission intensities of Zn: ssMno n(Sii-xGax)O« phos-
phors sintered at 1400°C according to Ga contents under 147nm
and 254nm excitation.
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Fig. 5. The change of color purity for Zn,. sMno e(Si:-xGax)Os (x
=0.08) phosphors sintered at 1400°C according to Ga contents
under 254nm excitation.

uhg- E58 Al Zn0% Si0, A4l &alEAdct. o]
g ujikg B ¥3A ZAHe A killer24] 2831
W3 Eg¢ A Bejma)A "ot AF 2§ 264 A
ws)3 74Er) 1300°C °l3te] &xelA A wetal 2
e ol2igt vk o] o3 g w2 o= woh
g =3 £ d70A Fag HA 24L%(1400C) =
o2 Edo4] B3 ZnSiOsMn A Y 24T
7% 1300°C oMol wigAdtchs Bish fARE AHE
vhebf sict.”

23 4& 1400°CoAA 4217 247 Zny Mg oz (Shi-x
Gax) O, F3FAel tha)] 147 nm ¥ 254 nm o 7]g}3el 4
Ga #H7FF (x=0~0.12) ol w2 L3A| 7|2 Mg o
F3 k. F FFH9 7|0l FAdA Gas A
A7bslA) ok A (x=0) o) ¥l3) Ga H71eEE x=0.
08 (8 mol%) 7HA] 27X 2x Wit 7)7} Frhshe
A% BdF 1 rh. Gad x=0.08 73RS Fche
A 71E Yehliglen 2 el AR e 2313 J=
7b sk ARE Jehlisdch 232 Ga 37 2ls
w3 A 7)7) Fokske A Si el AR Gaol 3732
4] F7kA ) AF (hole) & HAA|A T4 7)3H
Z YA5te, oJ7) o] T E &S FUHAIFY] Aol Aled
o} =% Ga Hrbke] v 7MY A o7 olFEE
Z7tastol] vis) AE Hzte v AAGe] B8 2A
zrgste] Fopyzel o FEEe A3, F 2%
(quenching) E=foll o L3A7]e] AsE 7HH e A
o2 Ag¥rh? o]3¥ Ga il W LFa L W
3ol o) Bt AT W& w37 HMe F5 29
33} of7) ¥ ey ) Fia 2|3 U] WEA 9 24}
5 F7HHQ Aol 279t

27 58 1400°CoA 4412 248% Zn oMng o (Shi-x
Gax) 0, B33 el dal Ga HA7ledel] e AE=o) W3E
BoyF 3 gk MEE o] wist i) EFA 7)) ke &
A} AFE BoFz ok Gad x=0.08 A7l 2H
oF 69% 9 MT-EE Yelle Gag A7IEHA @¥stE o
(2F 64%) ol w3l ot A=) NAEE AFES ebd



WM - A5A - 2 I Ga EFE ZnSiOcMn 54 ¥FH S EREA 863
D. 90, =008
082 ﬂx=o.1z 10000 -
0.80 s000 b
08t - X=0.02
~ 8000 |-
0.70 » Xx=0 5
080 o 70001
0.60 0.25 0.27 z ol
3
\r 2
0.50 g 5000 |- c)
g 4000} )
0.40 £ el =
5 b
0.30 UEJ zuomt )
8.20 1000 \
[} 1 1 1 1 i
0.10 \/]/J 0 10 20 .0 40
Time (ms)
s N . TN <
O‘ C; Q o (=] o o o

Fig. 6. CIE diagram of Zn.«sMne e{Sii- xGax)O. phosphors as a
function of Ga concentrations.
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Fig. 7. The decay curves for Zn, ssMny «(Si - xGax)O. phosphors
with various Ga contents of a) x=0, b) x=0.02, ¢) x=0.04 and
d) x=0.08.
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Fig. 8. X-ray diffraction patterns of Zm »sMny (Sii-xGax)Os
phosphors sintered at 1400°C as a function of Ga contents ; a) x
=0, b) x=0.02, ¢) x=0.08 and d) x=0.12.
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Fig. 9. Particle size distribution curves for Zn, sMno oo(Sii-xGax)
O. phosphors doped with various Ga contents of a) x=0, b) x=
0.08 and ¢) x=0.12
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Fig. 10. SEM micrographs of a) Zn; sMno 0:S104 (no Ga doping) and b) Zn sMns o:{ Sii- xGax)O. (x = 0.08) phosphors sintered at 1400C.
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