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Abstract — Plasma Display Panels(PDPs) require to have improved luminous efficiency, low manufacturing cost, and
high image quality to compete with other flat display devices such as Liquid Crystal Displays(LCDs) and organic light-
emitting diodes(OLEDs). In addition, the diversity of product line-up may be needed for high market share. In this
paper, the optical characteristics of typical green phosphor for PDP application are reviewed and the problem-based
solution will be proposed. We also shortly describe the principle of 3D-PDPs which are promising. Then, the require-
ment of green phosphor for 3D-PDP application is summarized and research achievement, as of now, is described. The
typical problems of Zn,SiO,:Mn phosphor, which is the most well-known, are the negatively charged surface property
and the long decay time, which leads to unstable discharge in green cell and afterimage. These problems were solved by
coating the phosphor surface with metallic oxide. It was found that Al,O; would be the best material for Zn,SiO,:Mn
phosphor. It gives longevity as well as low operating voltage due to the charging effect in green cells. Also, new phos-
phors, (Y, Gd)Al;(BO;),:Tb and (Mg, Zn)Al,O,:Mn phosphor are proposed for increasing the luminance and reducing
the decay time, which are capable to apply for 3D-PDP application.
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Fig. 1. Surface charge of PDP phosphors.
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Fig. 2. The dynamic addressing and sustaining margin improvement
of each panel after phosphor coating.
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Fig. 3. Luminance and discharge current density vs. pixel pitch.
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Fig. 4. Dependence of the normalized luminance and the firing voltage
on the Xe concentration for continuous excitation at 50 kHz,
320 V; the filling pressure is 600 hPa.
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Fig. 5. SEM image of phosphors after exposure to (a) electron bom-
bardment (5.5x1075 torr, 400 V, and 12.5 pA for 1 hour), (b)
pristine Zn,SiO:Mn, and (c) ion bombardment (2.4x107* torr,
accelerator voltage 600 V, and beam voltage 600 V for 1 hour).
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Fig. 6. The luminance variation of green phosphors after exposure to an
jion beam (2.4x107* torr, accelerator voltage 600 V, and beam
voltage 600 V for 1 hour).
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Fig. 7. Normalized decay time of 524 nm emission in Zn, SiO,:Mn,

for various Mn concentration.
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Fig. 8. Emission spectrum of the (Y, Gd)Al;(BO;),:Tb phosphor.
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Fig. 9. Luminescence saturation of (Y, Gd)Al;(BO;),:Tb compared with
commercial phosphors.
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Table 1. Decay time of commercial PDP phosphors
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(Y,Gd)BO;:Eu + Y(P,V)O,:Eu 6.5 ms
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Fig. 12. VUV absorption characteristics of host lattice of phosphor.

Table 2. Potential candidates of green phosphors

Body Relative luminance efficiency Main peak

Composite color  (compare with Zn,SiO,;:Mn(%))  (nm)
Ba;Si,0,Cl;:Eu White 50 505
Ca,Si0,Cl,:Eu White 60 510
Ca;Si0,Cl,:Eu White 60 510
Sr,Si;04Cl,:Eu White 60 490
SrgSi,0,Clg:Eu  White 60 490
Ca,MgSi,O;:Eu  White 40 535
Ba;MgSi,Og:Eu  Bluewish 50 510
MALO,:Eu Greenish 70 500
BaAly,0,,4¢:Eu White 50 500
BaAl ;,0,5:Fu  White 60 500
1200 A, 147 nm N Zn,Si0,:Mn

(Mg, Zn, JALO Mn_

1000

800~

600

Intensity(a.u)

400

200

500 . 550 . 600
Wavelength(nm)
Fig. 13. Emission spectrum of the (Mg, Zn)Al,O,:Mn phosphor.
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