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Energy-saving method for displays based on four primary colors
GAO Han', LEI Zhi-chun'*, LIN Chang-hai*

(1. School of Microelectronics s Tianjin University, Tianjin 300072, China ;
2. Sichuan Suge Communication Technology Co., Ltd., Yibin 644000, China)

Abstract: To reduce the energy consumption of LED backlight LCD, the four-primary-color backlight
schemes are proposed. The energy-saving performance and chromatic aberration of the four-primary-
color LED reproducing colors are studied. Firstly, since the human eye is not sensitive to red light, a
method to use the fourth primary color instead of red is proposed to represent the color. To achieve
the best energy-saving effect, the radiate luminous efficiency is introduced to determine the fourth pri-
mary color. Next, the method of converting the three primary colors to the four primary colors is ex-
plained by means of color gamut partitioning. Finally, how to evaluate the chromatic aberration of the
reproduced colors is introduced. The results show that by using OGB colors instead of the popular
RGB colors to reproduce composite colors, the average power consumption is reduced by more than
20% , and the average chromatic aberration of the reproduced colors of OGB and RGB is less than 1.5.
This paper proposes a four-primary color LED backlight scheme, which has a good energy-saving
effect for LCD and meets the requirements of current display accuracy and energy saving.

Key words: four primary colors; energy saving; color reproduction; chromatic aberration
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