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ABSTRACT
A blue phosphor(ZnS:Cu) is manufactured by solid state reaction for ACPEL(AC powder EL). The effect of artificial defect on

phosphor surface on the ZnO phase conversion and resulting luminescence have been studied. It was found that ZnS:Cu could converse
to cubic phase more easily due to the formation of artificial defect on 1st fired phosphor by ball-milling process, resuiting in
improvement of luminescence of phosphor phosphors under the driven EL condition. We found out an optimized ball-mill condition
through considering effect of each ball-mill conditions such as milling time and milling rpm on defect. Also we determined relationship
between emission luminescence and phase of phosphor based on analyses of crystal structures of phosphors. A significant improvement
above 30% was observed in electroluminescence by the artificial defect on ZnS:Cu phosphors compared to non-treated phosphors.
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Fig. 1. Preparation process of ZnS:Cu blue phosphor.
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Fig. 2. Structure of AC powder EL.
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Fig. 3. Surface area variation of milling time.
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Fig. 5. SEM photograph of phosphor with 150 rpm : (a) O h, (b) 2 h, (¢) 4 h, (d) 6 h, and (e) 10 h.
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Fig. 4. Variation of luminescence with milling condition.
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Fig. 6. X-ray diffraction pattern of milled phosphor on
150 rpm.
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Fig. 7. Photoluminescence spectrum of milled phosphor on
150 rpm.

g

T Bl whe A% 4 sk 3 EL 54 409

_!

hexagonal “gollA4] cubic Fo 2] Holr} olaf#] W3
AEQ] CuS7t Bl B EA8HA goz2x w3 3
T7b 27tele Ao Z olsl e 4 )

T3 ojd ARE IAstr] s B A|bel) wh
A z8k FFA o thel photoluminescence spectrum =
A3}E Fig. 791 YERIATE A=519 nm®] peak =7}
H Al7kol 7wl Sttt A1 $RE 7
g Ae ¢ Ut
& 4 3 =8 ZAskeE CuSe= ZnS9] hexagonal 3
3} cubic “F7Fe] 37 ol (phase conversion)oll ]3] & 54A)]
X CuS7F & (precipitation)Fo] FAE = A2 A
2o X 8] AbHelE A3 dtr] Hall FEA ZHel Z

g oxl

e fregtes 33 f=7F 948 ACPELE 34 9
BAE FEE 7 AAH

golstA silen, ol &

Mo
%
o
of
=
i
0,
Ol
ok
2
£

REFERENCES

1. B. E. Hunt and A. H. McKeag, “Method of Making Elec-
troluminescent Zinc Sulfide Phosphor,” US 2,743,238 (1956).

2. S. Shionoya and W. M. Yen, “Phosphor Handbook,” CRC
Press, Washington D.C., chap. 9 604-05 (1998).

3. A. G. Ficher, J. Electrochem. Soc., 109 [11] 1043-49 (1962).

4. A. G. Ficher, “Electroluminescence in - Compounds,” In
Luminescence of Inorganic Solids, chap. 10 (1966).

5. S. Matsumoto, “Electronic Display,” John Wiley and Sons
Co., New York, chap. 4, 124-38 (1995).

6. M. M. Sychov and V. V. Bakhmetér, “SID02 DIGEST,”
400-03 (2002).

7. V. B. Reddy and K. T. Reilly, “ZnS:Cu Electroluminescent
Phosphor and Method of Making Same,” US 5,702,643
(1997).

8. H. Takemura, Y. Shimizu, T. Rakahara, and M. Oikawa,
“Electroluminescent Phosphor and Electroluminescent Ele-
ment Using the Same,” US 5,702,643, 1997US 6,248,261
(2001).

A 414 Al 53.(2004)



