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In thin film silicon solar cell technology one of the critical limiting parameters for cell

efficiency is the thickness of the active silicon layer. Although thicker absorber layers

absorb more light, this approach is not viable for two reasons: increasing layer

thickness substantially reduces throughput and thus increases production cost and light

induced degradation decreases efficiency. In solar cell production the impact of these

negative effects can only be reduced by using thinner cells. To find an optimum

between light absorption, carrier transport, and light induced degradation, the pass

length of the incoming light in the active layer has to be maximized while keeping

suitable geometrical features of the substrate (or superstrate) for growth of the active

absorber layer. The light path enhancement is, for instance, defined by the glass and

the transparent conductive oxide (TCO, for instance SnO

2

:F) as front contact and by

the properties of the back-reflector. In this case the glass/TCO system plays a

paramount role in defining the light scattering properties and potential exists for

developing advanced structures.

In this work a plasma-chemical etching technology which uses a linearly extended DC

arc discharge at atmospheric pressure as plasma source and operates in a remote

mode, has been used to modify the structure of commercial SnO

2

:F. Chlorine radicals

generated from the etching gas downstream of the plasma source have been

successfully used to etch the SnO

2

:F thin layers on glass. It has been demonstrated

that it is feasible to change the TCO morphology depending on the process

parameters.

The etched films have been characterised by means of Atomic Force Microscopy

(AFM), transmission spectroscopy, Scanning Electron Microscopy (SEM), haze

measurements and sheet resistance measurements. It has been demonstrated that the

root mean square surface roughness of the SnO

2

:F layers increases after etching from

36 nm up to 40-53 nm depending on the process parameters. The total transmission

increases after etching from 80% up to 81%. Diffuse transmission spectra of the etched

samples show an increase after plasma chemical etching. Further experiments are

underway to investigate the effect of the TCO plasma chemical etching on light trapping

and cell efficiency of processed thin film silicon solar cells.
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