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Improving perovskite morphology by varying the deposition rate of the PEDOT:PSS

film as the substrate
Abstract

In this study, poly(3,4-ethylenedioxythiophene):poly(styrene sulfonate) (PEDOT:PSS) layers were initially deposited
on substrates using spin-coating at speeds of 2000, 4000, 6000, and 8000 rpm. These layers served as substrates for the
nucleation and growth of MAPbI; perovskite layers. To accurately evaluate the characteristics of the synthesized
perovskite layer, a series of analyses were performed, including X-ray diffraction (XRD) to investigate the crystalline
structure, photoluminescence (PL) spectroscopy to study charge carrier recombination, UV-visible spectroscopy to
determine optical properties, and scanning electron microscopy (SEM) to examine the surface morphology. The surface
morphology of the PEDOT:PSS layers was also characterized using atomic force microscopy (AFM). Analysis of the
SEM images revealed that the surface morphology of the perovskite layers is dependent on the spin-coating speed of
the underlying PEDOT:PSS films. The results indicated that as the PEDOT:PSS spin-coating speed increases, the
resulting perovskite layers form with superior surface coverage, a more compact crystalline structure, and fewer and
smaller pinholes. The highest surface coverage and grain density in the perovskite were observed in the sample where
the PEDOT:PSS layer was deposited at the highest speed (8000 rpm). The perovskite film formed on the PEDOT:PSS

substrate, which was spin-coated at 2000 rpm, exhibited the lowest crystalline grain density and the highest density of
pinholes.

Keywords: Spin coating, PEDOT:PSS, Nucleation and growth of perovskite.
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