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Electro-optical Properties of Mg—.Zn,O Thin Films Grown by a RF Magnetron Sputtering
Method as a Protective Layer for AC PDPs
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Abstract Mg, -.Zn.O thin films with various composition x of ZnO were fabricated by a RF magnetron sputtering
method, which is expected to improve the electro-optical properties of the conventional MgO protective layer for AC-
PDP. Test panels with the Mg,-,Zn.O protective layer have been fabricated in order to investigate the effects of ZnO
doping on the electrical characteristics of devices such as the discharge voltages and the memory gain. Experimental
results revealed that test panels with the Mg:-.Zn.O(x=0.5at%) protective layer show lower firing and sustain voltages
than those seen in panels with MgO protective layer by 20V, resulting in an increasement of the memory coefficient.
In addition, it was found that test panels with the Mg,-.Zn.0O protective layer show higher discharge intensity, 1. e.,
higher plasma density, compared with panels with MgO protective layer.
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Table 1. Fabrication condition of Mg:-.Zn,0 thin films
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Fig. 1. Structure of test panels.
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Fig. 2. The schematic diagram of the discharge test chamber.
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Fig. 3. X-ray diffraction pattern of MgQO thin films grown at
different substrate temperatures.
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Fig. 4. X-ray diffraction pattern of Mg,-.Zn,0 thin films grown
at different substrate temperatures.

(200)

(220)
MgOI[ZnO lat%]

Intensity [arb.unit]

£0[ZnO 0.5at%)

MgO (ZnO 0 at%)

40 50 60 70 80
26(degree)

Fig. 5. X~ray diffraction pattern of the Mg:-.Zn,0 thin films as
a function of ZnO concentrations.
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Fig. 6. Deposition rate of Mg:-,Zn,0 thin films(x=0 at%, 0.5 at
%, 1 at%) as a function of substrate temperatures.

Fig. 7. SEM images of MgO thin films.
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Fig. 8. SEM images of Mg;—.Zn,0 thin films (x=0.5 at%).
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Fig. 9. SEM images of the Mg,-,Zn,0 thin films (x=1 at%)
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Fig. 10. The optical transmittances of Mgi-.Zn,0 thin films
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Fig. 11. Dielectric constants of a Mgi-,Zn,0 thin films.
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Fig. 12. Discharge voltages(firing voltages V, sustain voltages
V. and memory coefficient Mc of test panels with Mg,-.Zn,0
protective layer.
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Fig. 13. Firing voltage of Mg.-.Zn,0 thin films as a function of
pressures.
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Fig. 14. Discharge intensity as a function of applied voltages
under 200 Torr of Ne gas.
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