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To improve the blue responses of screen-printed single crystalline silicon solar cells, we investigated an emitter etch-back
technique to obtain high emitter sheet resistances, where the defective dead layer on the emitter surface was etched and became
thinner as the etch-back time increased, resulting in the monotonous increase of short circuit current and open circuit voltage. We found
that an optimal etch-back time should be determined to achieve the maximal performance enhancement because of fill factor decrease
due to a series resistance increment mainly affected by contact and lateral resistance in this case. To elucidate the reason for the
fill factor decrease, we studied the resistance analysis by potential mapping to determine the contact and the lateral series resistance.
As a result, we found that the fill factor decrease was attributed to the relatively fast increase of contact resistance due to the dead
layer thinning down with the lowest contact resistivity when the emitter was contacted with screen-printed silver electrode.
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Nomenclature

ESRV : front surface recombination, cm/s Eff : energy conversion efficiency, %

IQE  : internal quantum efficiency, % PECVD : plasma-enhanced chemical vapor deposition
Jsc  : short circuit current density, Alem’ SDE  : saw damage etching

Voc  : open-circuit voltage, V BSF  : back surface field

FF : fill factor, % AMI1.5 : air mass 1.5, 100 mWien®
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