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Figure 1 (Color online) (a) Schematic diagram of direct crystallization of DME/ME by spin coating at room temperature in air, (b) UV-Vis spectra of
perovskite films at different annealing temperatures, (¢) XRD spectra of perovskite films at different annealing temperatures.
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Figure 2 (Color online) Characterization data of different composition perovskite films. (a)—(d) SEM image; (¢) XRD spectrum; (f) UV-Vis
spectrum; (g) PL spectrum.
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Figure 3 (Color online) Contact angle photos of perovskite films prepared by different methods: (a) DMF/DMSO annealed at 100°C, (b) DME/ME
without annealing; light aging photos: (¢c) DMF/DMSO annealed at 100°C, (d) DME/ME without annealing; UV-Vis spectrum of light aging: (¢) DMF/
DMSO annealed at 100°C, (f) DME/ME without annealing; XRD spectrum of light aging: (g) DMF/DMSO annealed at 100°C, (h) DME/ME without
annealing.
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Figure 4 (Color online) Flexible perovskite solar cell. (a) Schematic diagram of cell structure; (b) J-V curve; (c) IPCE and integrated current curve;

(d) long-term stability test curve.
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Table 1 Photoelectric performance parameters of MAPbI; flexible perovskite solar cell
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Room temperature crystallization and stability of halide
perovskite thin films

PENG BingGuo, KONG WeiYu, WANG Tao, QIAO Liang,
ZHANG Lin & YANG XuDong

School of Materials Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240, China

The preparation of metal halide perovskite films with high crystallinity and high stability without heating in air is
difficult to be realized, which is important for future large-scale applications of flexible perovskite solar cells. In this
paper, we propose a method to realize the crystallization of perovskite thin films at room temperature, by using a mixed
solution of three low-boiling polar molecules, 1,2-dimethoxyethane (DME), methylamine (MA), and ethanol (EA). The
mixed solution effectively dissolves the perovskite precursor, and high crystallinity perovskite thin films can be prepared
without annealing in air. The as-prepared perovskite film still maintains the lattice structure after 120 h of continuous
illumination in air, showing high stability under water, oxygen, and illumination conditions. This method is suitable for
the preparation of perovskite thin films with a band gap of 1.60-1.78 eV. Finally, the flexible perovskite solar cells
fabricated by this method achieved the highest photoelectric conversion efficiency of 19.63%. This provides a feasible
direction for the large-scale commercial production of flexible perovskite solar cells.

perovskite, solar cells, low temperature, annealing-free, stability
PACS: 61.66.Hq, 73.50.Pz, 84.60.Jt
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