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Investigation of TiO, as carrier selective contact
for crystalline silicon solar cells
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In this work, carrier selectivity of ALD-TiO, layers is
investigated by measuring external V of the test solar cells [6].
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Improved electron contact by TiO,/Ca
(WF<3 eV) has been reported [9].
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the thickness.
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TiO, layers were deposited by plasma- and thermal-ALD.
Inverse behavior in terms of carrier selectivity/induced c-Si band

bending

Plasma ALD: electron selective contact

Thermal ALD: hole selective contact
Carrier selectivity is widely tunable from electron selective (V,, ~680
mV) to hole selective (V,. ~650 mV), depending on ALD process,
post annealing and WF of metal (TCO) contact.
It suggests that carrier selectivity is governed by the effective work
function and/or the fixed charge of TiO, rather than by the
asymmetric band offsets at the Si/TiO, interface (induced-junction-
like classical MS/MIS).
Strong influence of capping layer might be an issue for realizing
high-n device (e.g., TiO,/TCO/metal e contact).
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