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Context and motivation T. Ratz et al., ACS Appl. Electron. Mater.'7.(2), 643-651 (2025).." . Check our full paper online !

Cu0 is a promising transparent conducting oxide (TCO) for photovoltaic (PV) applications, with a
large absorption coefficient on the order of 104 cm~' and p-type conductivity with charge carrier Cu,0:Mg

Materials and methodology

Thin film deposition by RF magnetron sputtering

concentration on the order of 10" to 10" cm-3. Additionally, this material is abundant and o e
nontoxic and can be synthesized using various chemical and physical routes.'? The Raman shiff [om ']
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Shockley—Queisser (SQ) efficiency limit of Cu,O-based solar cells is 20.5%, considering a 2.1 eV Angstrom Engineering NEXDEP system
band gap as experimentally measured by Jolk et al. via excitonic absorption.3>
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to the current world record of 8.4%, reported by Shibasaki et al. in 2021.57 However, there remains PhysTech RH 2035 Hall effect measurement system
a significant margin for improvement concerning the PV performance of this earth-abundant
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TESCAN Vega 3 scanning electron microscope (SEM/EDS)
Bruker Twin-Twin diffractometer with Cu Ka source

and the fill factor values.t'* The former results from charge recombination processes in the bulk
and at the interfaces, while the latter is partially associated with the poor electrical performances
of the copper oxide absorber layer."2'> In order to circumvent these limitations, a deeper

understanding of the microscopic mechanisms ruling the material’s conductivity and its link to " .
Compositional analysis

point defects is needed. In addition, as widely reported in recent years, material doping offers an via EDS and TOE-SIMS

interesting strategy first to inhibit the presence of defects acting as recombination centers and,

second, to boost the material opto-electrical properties.
Raman spectroscopy

The objective of this work is to extend the scientific community’s understanding of the role of , .
Cu20 nominal thickness

point defects in intentionally doped copper oxide thin films. Additionally, we aim to further
2-inch targets : CuO (OMg) and Cu,O:Mg (4Mg)

enhance the material opto-electrical performance via doping with N and Mg, as well as via (N,Mg)
Ar plasma (power 70 W, pressure 5 mTorr, flow 20 sccm)

Glass substrate
co-doping, appear as suitable elements in the case of copper oxide. ¢2 1.5x 1.5 cm2 IPA-cleaned - = = Fasea

No substrate heating, dopant flow : N5 [0; 20] ccm

Measurements and results Electrical characteristics Optical characteristics
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XRD (a) Phase of copper oxide polycrystalline films deposited from OMg target (CuO) shifts from CusO3 to Cu,O for
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increasing N> flow, (b) Films from 4Mg target show Cu,O phase for all N, flow values, with increasingly degraded quality.
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(a) 10000 (b) 10000 Electrical Films deposited from OMg target show p-type Compositional analysis

conductivity, with resistivity decreasing by up to 2 orders of
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' ' ' — oscem o sooM (N,Mg) co-doping does not enhance conductivity for large flows.
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