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  Recently, there have been many research activities to develop the large-area plasma source, which 
is able to generate the high-density plasma with relatively good uniformity, for the plasma 
processing in the thin-film solar cell and display panel industries. The large-area CCP sources have 
been applied to the PECVD process as well as the etching. Especially, the PECVD processes for 
the depositions of various films such as a-Si:H, μc-Si:H, Si3N4, and SiO2 take a significant 
portion of processes. In order to achieve higher deposition rate (DR), good uniformity in large-area 
reactor, and good film quality (low defect density, high film strength, etc.), the application of VHF 
(＞40 MHz) CCP is indispensible. However, the electromagnetic wave effect in the VHF CCP 
becomes an issue to resolve for the achievement of good uniformity of plasma and film. 
  Here, we propose a new electrode as part of a method to resolve the standing wave effect in the 
large-area VHF CCP. The electrode is split up a series of strip-type electrodes and the strip-type 
electrodes and the ground ones are arranged by turns. The standing wave effect in the longitudinal 
direction of the strip-type electrode is reduced by using the multi-feeding method of VHF power 
and the uniformity in the transverse direction of the electrodes is achieved by controlling the gas 
flow and the gap length between the powered electrodes and the substrate. Also, we provide the 
process results for the growths of the a-Si:H and the μc-Si:H films. The high DR (2.4 nm/s for 
a-Si:H film and 1.5 nm/s for the μc-Si:H film), the controllable crystallinity (∼70%) for the μ

c-Si:H film, and the relatively good uniformity (1% for a-Si:H film and 7% for the μc-Si:H film) 
can be obtained at the high frequency of 40 MHz in the large-area discharge (280 mm×540 mm). 
Finally, we will discuss the issues in expanding the multi-electrode to the 8G class large-area 
plasma processing (2.2 m×2.4 m) and in improving the process efficiency.
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