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Abstract: According to the special requirements of Liquid Crystal Display (LCD) in an airplane
cockpit, a 4-primary-color-based LED (Lighting Emission Diode) backlight is developed. The LED
backlight applies LEDs with 4 different colors of red, green, blue and amber to control the lightness
independently. In the day model, all LEDs with different colors are turned on to form white lights. In
the night mode, the red LEDs are closed to reduce infrared radiation. The mixed ratio of green, blue,
and amber LEDs in the night model is first calculated. With the fixed luminance of blue LEDs, the
ratios of red, green, and amber LEDs in the day model are decided. The detailed simulations are
performed to decide the physical structures and optical characteristics of the backlight. The 3-in-1

LLEDs with the individual amber LEDs are applied in a prototype. Experimental results show that the
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luminance, nonuniformity, and color gamut of the backlight in the day model are 23 515 c¢d/m?*(1 175
cd/m* of panel brightness), 8. 07%, and 116. 5% NTSC (National Television Standard Committee) ,
respectively; and those in the night model are 15. 36 cd/m* (0. 77 c¢d/m’ of panel brightness), 15.49% , and

83.5% NTSC, respectively.

The developed backlight satisfies the requirements of luminance and

night-vision-compatibility of aircraft liquid crystal display.

Key words: Light Emitting Diode (LED);
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3-in-1 LED
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Tab. 2 Specifications of 3-in-1 and amber LLEDs
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Fig. 2 Arrangement of four-primary-color LEDs
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4-primary-color LED backlight prototype
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Fig. 6 Spectrum of 4-primary-color LED backlight in
day model
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Tab.3 Measurement data of nine points in day model
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Fig. 8  Color gamuts of 3- and 4-primary-color LED
backlights in day and night models
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