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Three-Primary-Color Displays Using
Gas-Discharge Panels

Three-primary-color presentation can be achieved by using a combination of gas fREIEFN™ Masakazu Fukushima
discharges with phosphors. Ultra-violet radiation from the gas discharges stimulates
three kinds of phosphors, which in turn emit three primary colors. This paper
discusses firstly the principles for choosing suitable combinations of phosphors and
gases, and secondly the characteristics of the numeric character displays in three
primary colors. Gas-discharge color panels are made for representation of real time
TV images. A special structure for display discharge cells, called planar type cells,
are developed in order to attain high brightness and contrast ratio. Build-up time of
the discharge currents is reduced by having subsidiary discharges to meet the
requirement of the speed for displaying TV images. These subsidiary discharges also
make possible self-scanning operation of the panel. The TV panel, 12 x 16 cm? in
area with 120 x 160 tiny display cells, has a white-balanced areal brightness of 4 fL.
The CIE chromaticity coordinates of the three primary colors exhibited by the
panel are close enough to the values of NTSC, holding out a bright prospect for
gas-discharge color TV.
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Fig. | Decay Characteristics of Phospher Brightness in
Various Gases™
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Fig. 2 Quantum Efficiency of Three Primary Color Phosphors
as a Function of the Energy of the incident U.V. Photons™
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Fig. 3 Construction of Multi-Digit Colored Numeric Display
Cells
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Fig. 4 Colored Numeric Display Using Gas-Discharges and
Phosphors
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Fig. 5 CIE Chromaticity Coordinates of Colored Numeric Displays
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Table | Characteristics of the Colored Numeric Displays

m
(F LY ijﬁ ‘[2'_( _Zl128|04:Ml1 YVOi: < Eu CaW04 CE]WOq - Pb
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Fig. b6 Cross Sectional View of the Panel for TV Display
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Fig. 7 Block Diagram of the Driving Circuits for Color TV

Display Panels
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Panel
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Table 2 Characteristics of the Three Primary Colors Achieved by Planar Type Gas-

Discharge Panel
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Fig. 9 CIE Chromaticity Coordinates of Three Primary Colors
Achieved by the Gas-Discharge Panel
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