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Present and Future of LED Backlights for LC-TVs

Shigeo MIKOSHIBA
Abstract

Among various backlights for liquid crystal televisions (LC-TVs) including cold cathode
fluorescent lamps (CCFLs) and organic electroluminescent lamps, light emitting diodes (LEDs)
have features that cannot be attained by other backlight technologies. LC-TVs suffer from blurring
and color separation of images when expressing moving objects. These artifacts can be reduced by
high speed and precise on-off control of light which can be performed by LEDs without difficulty.
To reduce power consumption, local dimming operation as well as independent luminance control
of red, green, and blue LEDs are required. This can never be realized with white CCFLs.

Eleven-bit gray levels can be expressed with a precise control of LEDs at low luminance levels.
This allows to design arbitrary gamma characteristics of displayed images, and also to enhance
contrast. LEDS’ narrow emission spectra yield wider color gamut compared to other technologies.
Another important feature of LEDs is that they do not contain mercury, unlike CCFLs, and
therefore there is no environmental concern. One of the negative features is high cost. The cost of
a CCFL is typically 7 yens per lumen. That of LED, however, is about 20 times higher. Also about
2,000 LEDs have to be arranged at the back of an LC panel having a 40-inch-diagonal screen,
whereas only 20 lamps are necessary for CCFLs. A keyword to the future backlight would be “an
intelligent backlight.” The backlight is no more a simple light source, but it is controlled by TV
signal for achieving better picture quality and lower power consumption.
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