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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 Dit values represent lower bounds and were on the order of 1011 
cm-2eV-1, which are still sufficiently large to cause severe interface recombination. As a result, the iVoc 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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1. 緒言 
 従来の結晶シリコン太陽電池では，シリコン基板と金属

電極が直接接触する領域において，キャリアの表面再結合

による損失は無視できない．これを抑制するために，パッ

シベーション膜を介してキャリアを取り出す機構が開発さ

れてきたが，近年，新たなアプローチとしてキャリア選択

性コンタクト（Carrier Selective Contact）が注目を集めてい

る 1)．これは，電子または正孔のいずれか一方のみを選択

的に透過し，もう一方を遮断する機能を持つ材料をシリコ

ン表面に形成することで，再結合を抑制しつつ効率的なキ

ャリア収集を可能にする技術である． 

キャリア選択性コンタクト材料の中でも，遷移金属酸化

物（Transition Metal Oxides: TMOs）は，広いバンドギャッ

プによる高い光透過性や，高い仕事関数によってシリコン

との間に電子の障壁を形成しやすいという特徴を持つこと

から，正孔の抽出に適しており，特に正孔選択性コンタク
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