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FPGA based white field apparatus for LCD calibration
ZHAO Lei” , WANG Xue-liang, GONG Yan

(State Key Laboratory of Applied Optics, Changchun Institute of Optics, Fine Mechanics and
Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: In order to meet the demand of standard white field of LCD production company, a white
field apparatus is developed, with which the calibration of color measurement can be finished. Firstly,
the principle of the standard white field, its calibration working mode and output working mode are
introduced. Secondly, the FPGA main control unit, the display unit, the man-machine connecting
unit, the detecting unit and other hardware units are explained in detail. Thirdly, the software sys-
tem, for example the display mode controller, the key-press debouncing method and the LCM control-
ler are designed. Finally, the calibration experiment of the apparatus is finished, and its calibrated
performance is measured. Experimental results indicate that the apparatus system based on FPGA is
able to produce 6 500 K, 9 300 K and 12 500 K three different color temperature white fields. The
white field apparatus can work without the standard light, and it has the advantage of color tempera-
ture adjusting and data storage. The white field apparatus could provide standard white fields with
adjustable color temperature, the luminance error is better than 0. 50% within 24 h. It can satisfy the

requirements of strong stabilization, good operation and high precision.
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Fig. 1 Hardware system of the white field apparatus
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Fig. 2 State machine of the display mode controller
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Fig. 4 Behavoral simulation of debouncing operation
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Fig. 6 Behavoral simulation of LCM operation of writing instruction
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Fig. 10 Schematic of the calibration device
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