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【Outline of survey】  
During the last decades, there has been a steady increase in the utilization of plasma 

generated at atmospheric pressure. However, the application of atmospheric-pressure plasma 
seems to be limited to such fields as surface processing and material treatment. Our present 
study deals with the development of high-rate and low-temperature film growth processes 
using atmospheric-pressure very high-frequency (VHF) plasma, which is considered to be 
more appropriate than conventional low-pressure plasma processes for the fabrication of 
next-generation low-cost and high-performance thin film devices. 

The aims of this survey are (1) to develop an electrode system for plasma excitation that can 
completely remove particulate contamination of the growing films, (2) to achieve high-rate 
and low-temperature (≤100 °C) depositions of good-quality functional thin films, such as 
microcrystalline silicon (μc-Si), silicon dioxide (SiO2) and silicon nitride (SiNx), and (3) to 
fabricate high-performance thin film transistors (TFTs) on plastic materials.  
 
【Expected results】  

On the basis of the atmospheric-pressure VHF plasma technology we have already developed 
for the high-rate deposition of functional thin films at low temperatures, we will realize a 
dust-free atmospheric-pressure plasma CVD system. Simultaneously, we will study critical
deposition parameters to achieve highly efficient deposition processes of μc-Si, SiO2 and SiNx

films having suitable structural and electrical properties for the fabrication of 
high-performance TFTs, which is very difficult only by improving the conventional low-
pressure plasma processes. Consequently, the high potentials of our atmospheric-pressure 
VHF plasma technology will be demonstrated. The main positive contribution of this survey 
should be to give a motive force to accelerate practical applications of atmospheric-pressure 
plasma not only to surface processing but also to thin film fabrication processes. 
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