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Abstract

Molybdenum oxide (MoOx) is a promising hole-selective contact material for crystalline silicon solar cells due to its
high work function and wide band gap. In this study, MoOx thin films were deposited on n-type silicon substrates by
electron cyclotron resonance (ECR) sputtering for heterojunction applications. The oxygen flow rate during deposition was
varied to control the film stoichiometry and electrical conductivity. The electrical properties of the heterojunctions were
evaluated by dark current—voltage (I-V) measurements, capacitance—voltage (C—V) measurements, and interface state
density (Dit) analysis using the conductance method over a frequency range from 200 Hz to 1 MHz. In addition,
quasi-steady-state photoconductance (QSSPC) measurements were performed to evaluate the implied open-circuit voltage
(iVoc) and surface recombination properties. The obtained Dif values represent lower bounds and were on the order of 10!
cm2eV-!, which are still sufficiently large to cause severe interface recombination. As a result, the i¥oc was limited to 511
mV, accompanied by a high surface recombination velocity of approximately 3270 cm/s. Therefore, further interface
engineering is essential to realize high-performance MoOx/ Si heterojunction solar cells fabricated by sputtering processes.
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