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ABSTRAK

STUDI KOMPARATIF DEPOSISI TIMAH (IV) OKSIDA MENGGUNAKAN
TEKNIK SPRAY DAN SPIN-COATING UNTUK LAPISAN TRANSPOR
ELEKTRON PADA SEL SURYA PEROVSKIT ANORGANIK GUNA
MENUNJANG KETAHANAN ENERGI

Pengembangan teknologi energi surya berperan penting dalam mengurangi emisi
karbon dan meningkatkan ketahanan energi nasional. Inovasi teknologi panel
surya terus dikembangkan, salah satunya melalui pemanfaatan sel surya perovskit
(SSP) untuk meningkatkan efisiensi dan menurunkan biaya produksi. Untuk
mencapai performa tersebut; diperlukan lapisan transpor elektron (LTE) yang
efisien, salah satunya. untuk' meninjau bahan-dasar timah (IV) oksida (SnO,).
Penelitian ini membandingkan dua teknik deposisi; yakni spray-coating dan spin-
coating, dengan meninjau pengaruh variasi siklus dan-lapisan terbaik terhadap
sifat optik, morfologi, dan performa sel surya. Karakterisasi UV-Vis menunjukkan
bahwa kedua metode deposisi menghasilkan lapisan dengan transmitansi tinggi di
wilayah cahaya tampak dan absorbansi tinggi di wilayah ultraviolet (UV). Analisis
SEM-EDX dan AFM mengungkap bahwa fapisan SnO, yang dihasilkan melalui
teknik spray-coating lebih padat, homogen, dan tipis' dibandingkan dengan spin-
coating. Kondisi ini ‘berdampak positif terhadap efisiensi transfer muatan serta
penurunan resistansi seri dalam perangkat.-Dari aspek performa sel surya, spray-
coating membentuk kontak: ohmik -dengan  konduktivitas yang lebih tinggi
dibandingkan spin-coating, yang cenderung bersifat non-ohmik. Perangkat sel
surya perovskit dengan lapisan SnO, hasil spray-coating sebanyak 7 siklus
mencatat power conversion efficiency tertinggi sebesar 2,13%, melebihi spin-
coating 7 lapis yang hanya mencapai 1,27%. Hasil ini diperkuat melalui
pengukuran IPCE yang menunjukkan respons spektral lebih luas pada perangkat
dengan lapisan spray-coating. Hasil penelitian ini menunjukkan bahwa teknik
spray-coating lebih unggul dalam menghasilkan lapisan SnO, dengan karakteristik
optik, morfologi, dan performa sel surya untuk mendukung performa sel surya
perovskit yang dapat memberikan potensi tingkat kesiapan teknologi skala industri
guna menunjang ketahanan energi.

Kata Kunci: SnO,, Spray-Coating, Spin-Coating, Sel Surya Perovskit, Sifat
Optik, Morfologi.
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ABSTRACT

A COMPARATIVE STUDY OF TIN(1V) OXIDE DEPOSITION USING
SPRAY AND SPIN-COATING TECHNIQUES FOR ELECTRON
TRANSPORT LAYERS IN INORGANIC PEROVSKITE SOLAR

CELLS TO SUPPORT ENERGY SECURITY

The development of solar energy technology plays a crucial role in reducing carbon
emissions and enhancing national energy resilience. Innovations in solar panel
technology continue to evolve, one of which is the use of perovskite solar cells
(PSC) to improve efficiency and lower production costs. To achieve this
performance, an efficient electron transport layer (ETL) is required, one of which is
reviewing tin (IV) oxide (SnOz) as the base material. This study compares two
deposition techniques, namely spray-coating and.spin-coating, by examining the
effects of cycle variations and the best layer on the optical properties, morphology,
and performance. of the solar cells. UV-Vis characterization shows that both
deposition methods produce layers with high transmittance in the visible light
region and high absorbance in the ultraviolet (UV) region. SEM-EDX and AFM
analyses reveal that the SnO, layer produeed by the, spray-coating technique is
denser, more homogeneous, and thinner compared to spin-coating. This condition
positively affects charge transfer efficiency and reduces series resistance in the
device. In terms of solar cell performance, spray-coating forms an ohmic contact
with higher conductivity compared to spin-coating, which tends to behave non-
ohmically. The perovskite solar cell device with a SnO, layer formed by spray-
coating with 7 cycles recorded the highest power conversion efficiency of 2.13%,
exceeding the 7-layer spin-coating, which only achieved 1.27%. These results are
reinforced by IPCE measurements that show a broader spectral response in the
device with the spray-coating layer. The findings of this study indicate that the
spray-coating technique is superior in producing SnO., layers with optical
characteristics, morphology, and solar cell performance that support the
performance of perovskite solar cells, which has the potential to reach industrial-
scale technological readiness to enhance energy security.

Keywords: SnO,, Spray-Coating, Spin-Coating, Perovskite Solar Cell, Optical
Properties, Morphology.
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