PbS nanocrystal solar cells fabricated using
microwave-assisted chemical bath deposition

A.S.Obaid”M.A.Mahdi*Z.HassanM.Bououdina®

Nano-Optoelectronics Research and Technology Laboratory, School of Physics,
Universiti Sains Malaysia, 11800 USM, Penang, Malaysia

Department of physics college of Sciences University of Anbar P.O.box PO. (55
431), Baghdad, Iraq

Physics Department, College of Science, Basrah University, Basrah, Iraq

Nanotechnology Centre, University of Bahrain, PO Box 32038, Kingdom of
Bahrain

Department of Physics, College of Science, University of Bahrain, PO Box 32038,
Kingdom of Bahrain

Abstract

n-CdS/p-PbS heterojunction solar cell was fabricated using microwave-
assisted Chemical Bath Deposition (CBD). The CdS window layer (340 nm
thickness) was deposited on ITO-glass. The PbS absorber layer (685—

1250 nm thickness) with different molar concentration (0.02, 0.05, 0.075
and 0.1 M) was then grown on ITO/CdS to fabricate the p—n junction. X-ray
diffraction analysis confirms the formation of pure and nanocrystalline CdS
and PbS phases with a preferred orientation depending on molarity; (111) or
(200). Scanning electron microscopy observations show a uniform surface
morphology with gatherings. UV-Vis spectrophotometer and FTIR was
used to estimate the optical properties. Optical measurements gave an
energy gap of 2.6 eV for CdS whereas that for PbS thin films were found to
vary in a narrow range 0.40-0.47 eV, depending on the molar concentration.
The photovoltaic properties under 30 mW/cmz solar radiation including J—
V characteristics, short-circuit current (l..), open-circuit voltage (V.), fill
factor (ff), efficiency () of CdS/PbS heterojunction cells have been as well
examined. The results show that changing the molar concentration improved
the performances of the fabricated photovoltaic cells; a high efficiency was
observed at 0.1 M. However, high series resistance and poor crystallinity of
PbS lead to low efficiency at lower molarity.
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