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Liquid Stop based Microfluidic Variable Optical Attenuator Array

Wan Jing', Yu Tingjie, Chen Jiansong, Zhou Rui, Wan Hongdan

(School of Electronic and Optical Engineering, School of Flexible Electronics (Future Technology), Nanjing

University of Posts and Telecommunications, Nanjing, 210023)

Abstract: Variable optical attenuator (VOA) arrays can be widely applied in optical communication and optoelectronic
systems, but few VOA arrays are reported. Here a liquid-stop based microfluidic VOA array is proposed. It uses a spi-
ral orbit to achieve different degrees of synchronous energy attenuation of multiple beams, or uses an annular orbit to
achieve a same degree of synchronous energy attenuations, where the clear aperture of liquid stop is regulated by the
electrowetting-on-dielectric effect. It has a compact structure, small volume, simple operation and low cost. Mean-
while, the attenuation ratio of beams can be flexibly adjusted to achieve the power equalization. The research results in-
dicate that the VOA array has a wide attenuation range (0-100% attenuation) and very small insertion loss (0. 26 dB)
over general VOA arrays. The response time is 0. 1 ms, and it is insensitive to the polarization. It can also act as an opti-
cal switch array. The proposed VOA array demonstrates the potential of integration and high performance, and it can
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provide a cost-effective way for applications.

Key words: optofluidics, variable optical attenuator array, liquid stop, electrowetting-on-dielectric
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Fig. 1 Structure diagram of the VOA array: (a) VOA- array structure; (b) Spiral orbit, where the small circles with solid points are

collimators; (c¢) Liquid stop; (d) ITO annular electrodes.
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Fig. 2 Working principle diagram of the VOA array with a
spiral orbit: (a) Initial state (V = 0); (b) Attenuation state (V >
0).
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Fig. 3 Working principle diagram of the VOA array with a annular orbit: (a) Annular orbit; (b) Initial state (V = 0); (c) Attenuation

state (V > 0).
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Fig. 4 Clear apertures of different voltages
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Fig. 6 Fluid rate distribution of different time at 36 V, time is: (a) 0. 01 ms; (b) 0. 1 ms; (¢) 1 ms.
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