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ABSTRACT 

The need for sustainable power generation has encouraged research into a variety of 

photovoltaic (PV) systems, which can cope with the global energy crisis in the future. 

Cuprous oxide (Cu2O) is a naturally p-type semiconductor with Eg of 1.6 to 2.1 eV and 

gains a wide spotlight as a layer in the photovoltaic device. Electrodeposition of Cu2O 

thin film is a well-known technique due to the low fabrication cost, controllable 

properties and low temperature needed. However, the reported efficiency value is still 

unsatisfactory to compete in the market. The low energy conversion efficiency is 

caused by lattice and thermal mismatch between heterojunction thin films. Therefore, 

Cu2O based homojunction thin film solar cell was developed. However, to fabricate 

homojunction Cu2O thin film is intricate due to highly resistive of n-Cu2O thin film. 

Thus, etching treatment via hydrothermal method was implemented on n-Cu2O thin 

film by potassium impurity that presents during the fabrication process. This will 

decrease the resistivity and ease the electrodeposited of p-Cu2O thin film. Moreover, 

transportation of minority carrier from the p- to n-Cu2O were improved. Diluted 

ethanol was used as a medium for etching treatment. The ethanol concentration and 

etching time were optimized. The properties and conversion efficiency were analyzed 

using XRD, FE-SEM, UV-vis, AFM, Four Point Probe and Solar Simulator, 

respectively. From EDX measurement, the composition of potassium decreased from 

14.62% (as-deposited) to 2.52% of (etched n-Cu2O). The etched-n-Cu2O thin film was 

more crystalline and showed significantly improved properties. Thus, the 

improvement in the quality and purity of the Cu2O layer is crucial to increase the 

efficiency value. Through modifying the n-Cu2O thin film with etching treatment, a 

relatively high-power conversion efficiency (PCE) of 1.4833% was obtained from 

0.018% as-deposited. Although a lot of improvement is still needed to meet up with 

the current trends of solar technology, it does prove that the properties and efficiency 

of homojunction-based Cu2O thin film solar cell incorporating with etching treatment 

at bottom layer of n-Cu2O is improved.
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ABSTRAK 

Permintaan tinggi terhadap penggunaan tenaga telah menarik minat penyelidik untuk 

melakukan kajian terhadap sistem fotovoltaik, disebabkan kemampuannya menangani 

krisis tenaga pada masa hadapan. Umumnya, tembaga oksida (Cu2O) adalah separa 

pengalir jenis-p dengan sela jalur tenaga 1.6 - 2.1 eV dan mendapat perhatian sebagai 

lapisan dalam alat fotovoltaik. Penghasillan Cu2O daripada elektroenapan telah 

diketahui umum, disebabkan oleh kelebihanya yang kos efektif, keupayaan mengubah 

sifat dan memerlukan suhu yang rendah. Mengikut laporan, kecekapan mengubah 

tenaga solar masih rendah dan tidak mampu untuk bersaing di pasaran. Ini disebabkan 

oleh ketidakpadanan kekisi dan haba di antara filem nipis simpanghetero. Oleh itu 

filem nipis simpanghomo Cu2O telah difabrikasi. Walau bagaimanapun, untuk 

mengfabrikasi simpanghomo Cu2O adalah mencabar kerana rintangan yang tinggi di 

lapisan Cu2O jenis-n. Oleh itu, rawatan punaran dengan menggunakan teknik 

hidroterma dilaksanakan bagi menghakis bahan potassium yang wujud ketika proses 

fabrikasi. Hal ini akan mengurangkan rintangan dan memudahkan proses 

elektroenapan lapisan Cu2O jenis-p. Tambahan pula, pergerakaan pembawa minoriti 

dari lapisan jenis-p ke -n dapat dipertingkatkan. Cairan etanol digunakan sebagai 

larutan bagi rawatan punaran. Kepekatan cair etanol dan tempoh rawatan punaran telah 

dioptimumkan. Sifat-sifat filem nipis dan keupayaan tenaga telah dianalisa dengan 

menggunakan XRD, FE-SEM, UV-vis, probe empat titik dan simulator suria.  

Daripada ukuran EDX, didapati kandungan potassium didalam jenis-n menurun 

daripada 14.62% kepada 2.52%. Filem nipis punaran n-Cu2O lebih kristal dan sifat 

film nipisnya telah bertambah baik. Ini membuktikan, peningkatan kualiti dan 

ketulenan Cu2O sangat penting bagi meningkatkan keupayaan tenaga. Keupayaan 

tenaga bagi filem nipis terpunar adalah 1.4833% dan filem nipis tanpa rawatan adalah 

0.018%. Banyak pembaikpulih sifat perlu dilakukan untuk memenuhi tuntutan pasaran 

semasa, ia tetap membuktikan teknik rawatan punaran telah meningkatkan sifat dan 

keupayaan filem nipis persimpanganhomo Cu2O. 
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CHAPTER 1 

INTRODUCTION 

 

1.1 Project Background 

As the world's population grows rapidly, the demand for energy is getting high and 

almost reaching a critical limit. Nearly every place in the world has become industrial. 

To meet their requirement of energy usage, renewable energy needs to be taken 

seriously to replace the use of non-renewable energy such as fossil fuel, coal, gas, and 

oil. Updated data from Electrical Power Annual on January 2020, about 60% of this 

electricity generation was from fossil fuels, 20% from nuclear energy and only 20% 

was from renewable energy sources [1].  From this percentage, water and air pollution, 

greenhouse effect and ozone layer depletion are the consequences that need to be 

handled if not considering renewable energy as the primary sources for electricity 

generation. The renewable energy that is mainly used in certain places are wind, 

hydrothermal, geothermal and solar energy.  

 Solar cells are devices used to convert sunlight into electricity by the 

photovoltaic effect. Photovoltaic effect is defined as the creation of voltage or electric 

current in a material upon exposure of light. This happens because when the light is 

incident upon a material surface, the electrons in the valence band absorbs energy and 

become excited, making them jump to the conduction band and become free electrons 

[2]. There are three fundamental attributes required in the operation of the photovoltaic 

cell as listed below: 

i.The light absorption which generates either electron-hole pairs or excitons, 

ii. The charge carriers of the opposite type being separated, 

iii. The separated carriers being extracted to an external circuit. 
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