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Transmitting Fabry-Péerot Light Modulator for Display Application

Sun Jiyong Huang Shanglian Zhang Jie Zhang Zhihai Shi Lingna
(The Key Laboratory for Opto-Eletronic Technology and System , Education Ministry,
Opto-Electronic Engineering Department, Chongging University, Chongging 400044)

Abstract: A transmitting Fabry-Pérot light modulator for display application is proposed. Its optical characteristics
are analyzed with multiple beam interference theory. The typical parameters of the light modulator for display are
deduced. When the Fabry-Pérot cavity length is A./4, almost all transmitted light is cut off, the modulator is “off”
state. While when the cavity length is 0 or A./2, corresponding light can transmit the modulator, the modulator is
“on” state. It is theoretically proved that this light modulator is capable for display. Finally, one light modulator
structure based on micro-electro mechanical system (MEMS) is given. Contrast ratio of this device is 150 by
theoretical calculation. Result of the software simulation shows that this structure has as low as 2.4 V actuating

voltage.
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Fig. 2 Intensity distribution of transmitted light
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Fig. 3 Intensity distribution of the transmitted light through Fabry-Pérot light modulator
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Fig. 4 Optical characteristic of Fabry Pérot light modulator. Total intensity (a), contrast ratio (b) with reflectivity
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Fig.5 Optical characteristic of Fabry Pérot light modulator. Total intensity (a), contrast ratio (b) with reflectivity
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Fig. 6 Reflectivity of multiple thin films
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Fig. 7 Fabry-Pérot light modulator structure (a) and its layer structure (b)
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