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Abstract; In recent years, metal halide perovskites have become new promising materials in the
field of optoelectronic applications due to the advantages of high optical absorption coefficient, high
color purity, wide color gamut, continuously adjustable luminescence wavelength, high photolumi-
nescence quantum yield, large carrier diffusion length, stable ingredients and not easy to decom-
pose, and have excellent performance in solar cells, light-emitting diodes, memristors, lasers, pho-
todetectors and anti-counterfeiting labels. Furthermore, perovskites can be made by simple methods
like solution synthesis, which provides the possibility of combining it with the printing process,
large-scale production and industrialization. In this experiment, solution-processed CsPbBr; perovs-
kite films grown in situ have a preferred orientation on the (100) crystal plane, and its interplanar
spacing is smaller than the value from PDF standard card. As the concentration of precursor increa-
ses, the morphological structure of samples varied, continuity and compactness of films were im-

proved , crystal grains were refined, the photoluminescence ( PL) intensity excited by light at 375 nm
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was approximately 5 times original , the PL peak position blue shifted by 6 nm, and the lattice distor-

tion caused by this process increased the full width at half maximum( FWHM) of the PL spectrum by

more than 2 nm.

Key words: perovskite; in situ growth; structure characteristics; luminescence characteristics ; precursor concentration
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Fig. 1 Schematic diagram of one-step solution synthesis of CsPbBr, perovskite thin films
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(a), (d), (g), (j) , (m)Fluorescence micrographs of CsPbBr, perovskite films grown out from precursors with con-
centrations of 0.05, 0.075, 0.1, 0.125 , 0.15 mol - L™
image is 5 wm). (b), (e), (h), (k), (n)Mark positions of uneven grains in blue. (¢), (f), (i), (1), (o)Mark

positions of holes in films in red.
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(a) Photoluminescence ( PL) spectra of CsPbBr, perovskite films grown out from precursors with concentrations of 0. 05,
0.075, 0.1, 0.125, 0.15 mol + L™ respectively. (b) Correspondence of PL peak position and PL peak value of CsPb-
Br; perovskite films and the concentration of precursor they were grown out from. (¢) Relationship between rough estimate

values of average band gaps of samples and the precursor concentration.
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Fig.4 (a)X-ray diffraction( XRD) patterns of CsPbBr, perovskite films grown out from precursors with concentrations of 0. 05,
0.075, 0.1, 0.125, 0.15 mol - L.™" respectively. (b) Normalized XRD at (200) plane of CsPbBr, films and the stand-
ard (200) diffraction peak position of card # 54-0752 represented by a longitudinal dotted line. (¢) Relationship between
the full width at half maximum( FWHM) of the PL spectrum in Fig.3(a) and the precursor concentration.
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