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１．概要（Summary） 
    Electret/Electrostatic vibration generators 
attract much attention because of high power 
output per unit volume at low frequency compared 
to  i ts  counterparts ,  e lectromagnetic  and 
piezoelectric. In this project, liquid-crystal- 
enhanced electrostatic vibration generator has been 
proven to generate much higher power output 
compared to that of conventional one [1] with the 
aid of the anisotropic permittivity of liquid crystal 
(LC). We propose the use of liquid crystal (5CB) as 
anisotropic permittivity liquid for enhancing the 
performance of electrostatic vibration generator.  
２．実験（Experimental） 
【利用した主な装置】 
 高速大面積電子線描画装置，マスク・ウエーハ自動現

像装置群，ブレードダイサー 
【実験方法】 

The device is consisted of 2 interdigitated 
electrodes as shown in Fig. 1. The interdigitated 
electrodes are fabricated by standard MEMS 
fabrication techniques. Finally, the interdigitated 
electrodes are separated by the blade dicer 
DAD3650. After the 2 interdigitated electrodes are 
prepared, they are put into the testing bench for 
measurement of the output voltage.  
３．結果と考察（Results and Discussion） 
    Fig. 2 shows the power output versus 
resistance at 500-V bias voltage. The vibration 
frequency is 10 Hz, and the amplitude is 1 mmp-p. 
5CB with anisotropic permittivity is used as LC. 
The model results are in good agreement with our 
previous experimental data [1].  

 
Fig. 1 The schematic of liquid-crystal-enhanced 
electrostatic vibration generator. 
 

 
Fig. 2  Power output as a function of resistance of 
experiments (marker) and simulations (red line). 
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