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Different fundamental aspects of amorphous silicon / crystalline silicon heterojunction solar cell are investigated. Our original interface passivation technique using a very thin epitaxial silicon layer, instead of an amorphous layer, allows to increase the open circuit voltage of more than 50 mV both on flat and textured silicon wafers. Basing on such results the need of a true intrinsic amorphous buffer layer, as initially reported by Sanyo group, is discussed in a critical way. The use of a nanocrystalline emitter instead of an amorphous one is also investigated. Thanks to the increase of the available built-in potential due to the nanocrystalline emitter an increase of open circuit voltage of 40 mV has been observed. Advantages and some drawbacks of this approach are addressed. Finally a random texturing process using tetramethyl-ammonium hydroxide (TMAH) with excellent light trapping efficiency has been developed. The use of a TMAH solution instead of a conventional potassium hydroxide (KOH) solution eliminates the well known problem of potassium contamination of the silicon surface. At the present state of research a reproducible result of 17% efficiency has been achieved on n-type CZ silicon with a full low temperature (<250 °C) process.
