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High Image Quality and Low Power Consumption LCD with LED Backlight Drive
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Abstract

From an ecological point of view, Liquid Crystal Displays (LCDs) with lower power consumption have been more and more required,
in addition to demands for higher picture quality. In order to realize those demands for LCDs, we have applied a backlight system using
Light Emitting Diodes (LEDs) instead of conventional cold-cathode fluorescent lamps. The LED backlight system has two
advantages in LCDs by applying our driving methods. One is high quality image and this is realized by dividing the LED backlight module
into small areas with several LEDs each, and controlling the luminance of each area independently based on image data (local
dimming). The other is low power consumption, which is realized by not only local dimming but also our optimized circuit
configuration and LED drive method to improve efficiency. In this paper, the LED backlight system to achieve high image quality and

low power consumption is discussed.
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Fig. 1 Configuration of LCD with LED backlight of direct type
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Fig. 2 Visible image by area lighting control
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Fig. 4 Example for coefficient allotment
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Fig. 5 Scanning unit and example of driving pulse for scanning
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Fig. 6 Scanning duty versus luminous efficiency of LED, power
consumptions
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Fig. 7 Example of configuration by LED driving circuit
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