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Electrostatic measurement based on
photoelectric effect of liquid crystal

WANG Yao-giang, XIE Fei, HU Yi-yao, XU Lv-han, CHEN Xiao-xi~

(School of Optoelectronic Science and Engineering ,

University of Electronic Science and Technology of China , Chengdu 610054, China)

Abstract: Traditional electrostatic measuring instruments have the disadvantages of high cost, low ac-
curacy and complex operation. In this paper, a simple measurement based on the photoelectric effect
of liquid crystal materials is proposed. The liquid crystal device has multiple layers of substrate. High
and low pressure areas can be measured simultaneously. The device and system realizing this method
are given in this paper. Then, the calibration of the liquid crystal device is realized by inputting the
known variable voltage. Finally, the human body is used for the actual measurement and another set
of voltage is applied to calculate the measurement error, which is calulated to be 9%. The measuring
device mostly meets the requirements of convenience, stability and high precision of electrostatic
measurement.

Key words: liquid crystal device; electrostatic measurement; electro-optical effect
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Tab.1 Voltage multiple as the gray values of upper substrate 1 consistent with upper substrate 2

FEMR 1 EE/V R 2 HEE/V HLER A 2K B LHRE/V O BER ARV TR
1.40 82.6 59 1.95 118 61
1.45 87.0 60 2.00 122 61
1.50 88.5 62 2.05 126 62
1.55 92.0 60 2.10 134 64
1.60 95.0 61 2.15 140 65
1.65 97.0 62 2.20 146 66
1.70 100 60 2.25 154 68
1.75 106 61 2.30 154 67
1.80 112 62 2.35 160 68
1.85 114 62 2.40 164 67
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Tab.2 Measurement error of upper substrate 1 in test Q%)

S bR L R TR R 1R 2 52 R R R E b EE AR 1R 2
1.40 1.34 0.06 1.70 1.60 0.07
1.45 1.36 0.07 1.75 1.61 0.09
1.50 1.42 0.06 1.80 1.65 0.09
1.55 1.47 0.06 1.85 1.71 0.08
1.60 1.52 0.06 1.90 1.72 0.09
1.65 1.55 0.07 1.95 1.75 0.09

x3 RAEIBRHLEEW2HNERE

Tab.3 Measurement error of upper substrate 2 in test V)

SR L R R E AR 2 R 2 SE R IR R E AR 2 MR 2%
85 83 0.03 105 96 0.09
90 88 0.03 110 104 0.06
95 91 0.05 115 118 0.03
100 95 0.06 120 111 0.08
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