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Abstract

Comparison of luminosity-modulation switching principles in matrix displays showed that an AC-PDP
(alternating-current plasma display panel) can produce 30 to 50-inch diagonal displays of superior motion-
picture quality and of a low price. Comparison with a process plasma and a thermonuclear fusion plasma
showed that an AC-PDP plasma in each cell has extremely low degrees of ionization, uniformity, and steadi-
ness. The mechanism of VUV (vacuum ultraviolet) production in an AC-PDP was theoretically studied, and
ways to increase VUV production efficiency were discussed. It was then shown that the development of a ver-
tical discharge AC-PDP of low driving voltage is expected and that precise and dynamic control and meas-
urement of the non-uniform and non-steady discharge-radiation process will become even more important in

the future development of new AC-PDP technologies.
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Table1 Comparison of luminosity-modulation switching principles in matrix displays.

Function AC-PDP LCD OLED FED a)
Display Display
Switching  [Physical Phenomena Rare Gas Optical Light Tunnel
Principle Discharge | Character- Emission Effect of
istics of from Electrons
Liquid Organic
Crystal Materials
Switching Object vuv Visible Light | Visible Light|  Electron
Production | Transmis- (RGB) Beam
sivity Production Emission
Switching Time (s) 10°~10* | 10°~107 <10° <10”
Cell Non-linear Property b) Large Small Small Medium
Selection  [Necessity of an Active] Unneces- Necessary | Necessary Unneces-
Matrix Substrate b) c) sary sary
Wiring Coupling Distance (m) 105~10* 10°5~10* ~107 10°~107
Coupling Capacitance 10°~10° | 10'°~10° ~107 107~10°
(F/line) b)
Wiring Delay Time (s) 10°~107 | 10%~107 ~10° 10°~10*
b) d)
Driving Driving Method Digital Analogue Analogue Analogue
(Pulse (Time (Current (Current
Driving) | Modulation) | Modulation) | Modulation)

a) Plane-surface-structure FED displays such as SED (Surface-conduction Electron-emitter

Display) and MIM (Metal-Insulator-Metal field-emission) are supposed.
diagonal panels and wiring resistance of approximately 100 Q/line are supposed.

TFT (Thin Film Transistor) substrate.
AC-PDP: Alternating-Current Plasma Display Panel, LCD: Liquid Crystal Display, OLED:

b) 30 to 50-inch
¢) For example,

d) Usage of the active matrix substrate is not supposed.

Organic Light-Emitting Diode, FED: Field Emission Display.
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sionDisplay0D D00 O00OO0OOOO
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Table 2 Comparison of plasma characteristics.

Plasma Size L,

Thermonuclear
Parameter a) Symbol Unit Iz)(;;:)n?ap IEZZ;: Fusion Plasma
b)
Gas Pressure P Pa 10% ~ 105 0.1~10
Gas Particle Density N, m 10°~10% | 10°°~10%
Electron Density e m 10%~10" | 10"~10"
Degrec of lonzation n/n; | Ry =] 10%~10° | 10%~107 |
Electron Temperature kT, eV 0.1~4 1~10
Electron Mean Free Path e 10%~107 0.01~1
Debye Length AD 10°~10" | 10°~10"
10*~10" 0.1~1

Plasma Condition Changing Time Tpe

10¢~10" 102~1

Discharge Continuance Time Tdis

. 1~
continuous .
continuous

__ % (sta

a) The values of gas pressure and gas particle density are those before discharge breakdown, especially for the

thermonuclear fusion plasma. The values of electron mean free path for the ACPDP plasma and process plasma are
calculated supposing the collision between electrons and neutral gas particles, and that for the thermonuclear fusion
plasma is calculated supposing the electron-electron collision and electron-ion collision. The plasma condition
changing time is ion drift time through the plasma size for the ACPDP plasma and process plasma, and is energy

confinement time for the thermonuclear fusion plasma.
b) See reference [11].
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Table 3 Efficiency of an AC-PDP and a fluorescent lamp (refer-

ence [9,10]).
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Dynamic Control
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Fig. 6 Dynamic control of discharge-radiation process in an AC
-PDP (reference [9,10]).
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