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High-efficiency inorganic perovskite solar cell based
on a stripping and idling assisted growing technique
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Abstract: Cesium lead iodide dibromide (CsPbL,Br) perovskite is an ideal material for inorganic perovskite solar
cells due to its suitable tolerance factor and good thermal stability. However, the defects of low power conversion
efficiency and poor device reproducibility hinder the further improvement of the performance of inorganic CsPbl,Br
solar cells. By studying the preparation process of CsPbl,Br inorganic perovskite solar cells, we find that the film-
forming environment has a great influence on the uniformity, optical properties and device performance repeatability
of CsPbLBr films. In this paper, a stripping and idling assisted growing process strategy is proposed to obtain
CsPbLBr films with large grain size, high crystallinity, and low trap-defects density. The power conversion efficiency
of CsPbL,Br perovskite solar cells reaches 14.1%. More importantly, this method greatly reduces the influence of
ambient conditions on the film quality and improves the reproducibility of the device.
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Fig. 1 Schematic diagram of stripping and idling assisted
growing process.
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Fig.2 Scanning electron microscopy images of CsPbI,Br films with fabrication scheme (a) conventional process, (b) anti-solvent and

standing process, and (c) stripping and idling assisted process. Statistical diagram of CsPbl,Br films grain size with fabrication scheme (d)

conventional process, (e) anti-solvent and standing process, and (f) stripping and idling assisted process.
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Fig. 3 Schematic illustration of the grain growing under the

stripping and idling assisted process (a) before and

(b) after the centrifugal force action.
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Fig. 4 (a) XRD pattern and (b) PL spectra for perovskite films

fabricated by conventional process (solid line), anti-solvent and

standing process (dashed line), and stripping and idling assisted
process (dotdashed line).
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Fig. 5 Absorption spectrum of CsPbL,Br film.
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Fig. 6 J-V curves of the electron-only devices with conventional
process (solid line), anti-solvent and standing process (dashed

line), and stripping and idling assisted process (dotdashed line).

AL, 2t K S T A PR SR A BH FL b i)
FFE& R (U,) 205 T8 A 4, b s N+
(FF) FGHL AL (PCE) A5 B TF . T i 2 25
SR AE R T2 il A s U, F1 FFAH T RAE
o T 2da A BT, R RE S B
BRI T 25 ] e 45 R CsPLBrAGARE Sk R, Kk
YR NN T ER IR TN 2

12
(b) 16 () [ w2
% 10 mm 4t
512t . gl OO IAEEER
= g
g =
- 8t \ = Of
B — WMT LA ﬁ B gl
£ 4 - AR i |
e A !
. . . . . i, . )
0
0 02 04 06 08 1.0 1.2 9 10 11 12 13 14 15
U/v PCE / %

Bl7 CsPbLBrICHUESERE RN (a) HLIBEEH 5 (b)J-VIIZ ; (o) Fe AL R ALR GE TR

Fig. 7 (a) Schematic structure, (b) J-V characteristics, and (c) histograms of PCEs of CsPbI,Br inorganic perovskite solar cells.

In (b) the solid, dashed and dotdashed lines are for conventional process, anti-solvent and standing process, and

stripping and idling assisted process, respectively.
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