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Fabrication of Perovskite Crystal by Mist-Vapor Deposition Method

and Its Application to Solar Cells

KATORI Shigetaka, NANJO Kanji and HIROKI Kazuaki

The film formation of lead methylammonium iodide by the mist vapor deposition method and its application to solar cells
were investigated. To form perovskite crystal layer, the thin films were formed at 115 ° C, 125 ° C, and 130 ° C, which
analyzed by XRD. As a result, peaks indicating perovskite crystal were observed at 2 0 = 14 °, 28 °, 42 ° respectively. N, N'-
Di (1-naphthyl) -N, N'-diphenyl- (1,1'biphenyl) -4,4'-diamine (0-NPD) was used as the hole transport layer for perovskite
solar cell which formed at 140 ° C and 180 ° C, and a perovskite crystal layer was formed on it. Crystal size of perovskite
layer depended on the film formation temperature of the hole transport layer. It was found that the crystal size of perovskite
layer formed at 180 ° C was smaller than that of 140 ° C. Electric properties of manufactured solar cells were improved at
the high film formation temperature of the hole transport layer and the roughness of the perovskite layer was small.
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Fig.1 Schematic diagram of mist-vapor deposition system
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Table 1 Deposition conditions for lead methylammonium halides thin

films.
Substrate Glass/ITO
Temperature[ C] 115, 125, 130
Deposition time [min] 90
Carrier gas flow rate [Vmin] 5.0
Dilution gas flow rate[l/min] 0
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Fig. 2 Chemical structure of hole-transport material, N,N’-Di(1-
naphthyl)-N,N’-diphenyl- (1,1’biphenyl) -4,4’-diamine (a-
NPD)
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Fig.3 XRD analysis of Methyl ammonium lead halides thin films
fabricated by mist vapor deposition
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Fig.6 1-V characteristics of fabricated perovskite solar cells.
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Table 2 Electric properties of fabricated perovskite solar cell.

0.474
0.119

Open circuit voltage [V]
Short circuit current [mA]
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