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Properties of four voltage driven liquid crystal variable diaphragm

ZHOU Xin-cheng, TANG Qi-pu, LI Guang-yong, YIN Yi, CHEN Xiao-xi’

(School of Optoelectronic Science and Engineering, University of Electronic Science and
Technology of China, Chengdu 611731, China)

Abstract: A novel low-voltage driven liquid crystal diaphragm driven by four-channel voltage is designed
and prepared to realize the elliptical ratio, scale and center variable diaphragm with better applicability. The
characteristics of the circular effective diaphragm region of the liquid crystal device are tested by experi-
ment and numerical simulation software. Firstly, through numerical calculation and simulation of the distri-
bution characteristics of the device, the simulation results of the voltage conditions of the device in different
working states and the method of moving the center of the diaphragm are obtained. Then, the diaphragm
characteristics of the device are tested through the optical path to achieve the distribution effect of the cir-
cular diaphragm and the elliptical diaphragm. Finally, the change of the optical axis of the device after mov-
ing the electric field is compared with the simulation results. The test results show that the working state of the
liquid crystal diaphragm can be controlled by changing the amplitude and phase of the voltage. Under the
conditions of different frequency of upper and lower substrate electrodes and different initial phase differ-
ence, the elliptical aperture transmission function is basically realized. In the effective region, the average

error between the actual value of center translation measurement and the simulation result is 3. 33%. The
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device basically meets the requirements of different aperture pass and moving aperture center in the scene.

Key words: electric field simulation; liquid crystal variable aperture; electric field movement
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Fig.2 Cross section view of the liquid crystal diaphragm
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Fig.5 Normalized coordinate system of the effective area
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Fig. 6 Circular electric field distribution of liquid crystal

diaphragm
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Tab.1 Test parameters of electric field movement

EENEE Y 0 (a) (b) (c) (d) (e) (f)

Vi/V o 4.0 3.0 6.0 3.8 5.7 5.4 3.5
B Vo/V e 4.0 6.0 3.0 5.4 3.5 3.8 5.7
W& {EL

V/ V.. 4.0 4.5 4.5 3.5 5.4 3.8 5.7

Vi/ Vi 4.0 4.5 4.5 5.7 3.8 5.4 3.5

o=p=/() 0.0 0.0 0.0 0.0 0.0 0.0 0.0

A @,/ () 120.0 100. 0 120.0 108.0 120.0 108.0 108.0

@,/ (%) 120.0 120.0 100.0 120.0 108.0 108.0 108.0

e A AR (0 o) (0,0) (—0.41,0) (0.48,0) (—0.21,—0.32) (0.33,0.24) (0.25,—0.27) (—0.31,0.33)
PiREER (x,y) (0,0) (—0.52,0) (0.52,0) (—0.24,—0.31) (0.31,0.24) (0.26,—0.26) (—0.35,0.35)
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