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Inhomogeneities of PECVD plasmas for the deposition of microcrystalline silicon
solar cells induced by a disturbed electrode surface
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Microcrystalline silicon (µc-Si) has recently been introduced in the commercial

production of thin-film solar cells. By the use of µc-Si together with amorphous silicon in

tandem structures the sun-spectrum can be utilized more efficient than by a single

junction solar cell. The technique used most frequently for thin film silicon deposition is

plasma enhanced chemical vapour deposition (PECVD). Here a capacitively coupled

plasma is used for the decomposition of the growth precursors silane and hydrogen.

The design of the electrodes used for the deposition of microcrystalline silicon is an

ongoing issue. Non-uniform electrodes have been introduced to optimise the deposition

by several groups. To guarantee for a homogeneous gas composition in the plasma

volume showerhead-type electrodes are used. Here, the showerhead holes represent

local inhomogeneities in the electrode.

We studied the influence of a local disturbance of the electrode surface on the

deposition of microcrystalline silicon. Different variations of periodic modifications of the

electrodes have been studied. The influence of conductive extensions into the plasma

volume has been compared to that of cavities in the electrode surface.

Microcrystalline silicon solar cells and intrinsic layers have been deposited with the

modified electrode. Different production relevant deposition regimes have been studied.

The homogeneity of the deposited layers and solar cells was compared by spatially

resolved measurements of film thickness and solar cell parameters. Another important

characteristic of µc-Si is the crystalline volume-fraction describing the ratio of crystalline

to amorphous phase in a layer. This fraction was determined spatially resolved with a

micro Raman setup at different deposition conditions and electrode configurations.

Calculations of the electrostatic potentials for different disturbances of the electrode

were compared to experimentally obtained results.
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