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Comparison between dynamic and static deposition of a-Si:H and µc-Si:H
thin-film solar cells
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As a standard, PECVD at 13.56 MHz is used for the deposition of thin-film amorphous

and microcrystalline solar cells. Increasing the excitation frequency is favourable for

higher deposition rates, but leads to inhomogeneities at larger deposition areas due to

standing waves. We use dynamic PECVD with a VHF 60 MHz linear plasma source

(electrodes that extend in one dimension). The main challenge is to develop

dynamically deposited high-rate (>1.5 nm/s) µc-Si:H cells without compromising on

material quality and homogeneity over large areas.

The deposition system consists of a load lock, a chamber with a standard planar

electrode (for reference depositions and doped layers) and a chamber with two linear

plasma sources. The dynamic deposition on moving glass substrates of 40 cm width is

envisaged for the development of high-rate a-Si:H and µc-Si:H i-layers. The substrate

moves along the two plasma sources repeatedly until the desired thickness is reached.

One of the differences between the reference planar electrode and the linear sources is

the process gas distribution system: a showerhead electrode where the gas is

homogeneously admitted versus a cross-flow type gas distribution. Due to depletion,

this implies a well-defined, but decreasing silicon-containing growth precursor

concentration over the width of the linear source. The growing layer "sees" different

concentrations during dynamic deposition. To simulate this periodical change of the

deposition conditions, at the planar source experiments are carried out with intentional

variations (in time) of the silane concentration during the deposition.

Static and dynamic a-Si deposition profiles were investigated for different deposition

parameters. Furthermore dynamically and statically deposited cells using the linear

source are compared to each other. The cells show a good homogeneity in the

direction perpendicular to the movement. The statically and dynamically deposited

layers show a thickness inhomogeneity of 4% and 3% respectively.
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