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Abstract: A typical perovskite solar cell(PSC) structure involves the light absorbing perovskite lay-
er sandwiched between the electron-transport layer( ETL) and the hole-transport layer( HTL). The
charge recombination at the interface between the perovskite layer and the charge-transport layer is
considered to be the major cause of the voltage loss of the device. With the modification of the
charge-transport layer, it can not only improve its charge transport properties, but also passivate the
interface defects, thus enhancing the power conversion efficiency ( PCE) and stability of the PSCs.
The interface between ETL and perovskite is modified by introducing Na[ ( CF,SO,),N] ( NaTFSI)
on the planar TiO, layer. Experimental results show that the ETL modified with the NaTFSI interface

layer could not only increase the size of the perovskite grains, but also reduce the grain boundaries

WFs B 2021-01-30; f&iTHH: 2021-02-13

EEWE: FEARPFEEREGESEHIH (U1705256) ; [H% H AR %4 (1771066,51972123,61804058 ) 3 A K2 H 7
AEFUMBHITER TH 5T B3 (ZQN-706) %t B35 5
Supported by Joint Funds of The National Natural Science Foundation of China( U1705256) ; National Natural Science Foundation
of China(21771066,51972123,61804058 ) ; Promotion Program for Young and Middle-aged Teacher in Science and Technology
Research of Huaqiao University (ZQN-706)



%5 48 5%, 4. NaTFSI FEEHXT - Ti0, FEE5ERD K FHAE H it (4 52 i 683

and the interface carrier recombination. In addition, the ETL modified with the Na-TFSI can also

enhance the conductivity of the ETL and decrease its work function. Finally, we achieved a signifi-

cant increase in device efficiency from 18.62% to 19.83% by optimizing the NaTFSI interface layer.
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Fig.2 XPS of TiO, films modified with or without NaTFSI. (a)Full spectra. (b)Na Is. (¢)F Is. (d)S2p. (e)Ti2p.
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Fig.3 SEM images of TiO, film(a) and NaTFSI modified TiO, film(b). Perovskite films based on TiO, film(c) and NaTFSI
modified TiO, film(d). Cross-sectional images of TiO,-based PSCs(e) and NaTFSI modified TiO,-based PSCs(f).
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Fig.4 UV-Vis absorption spectra(a) and XRD(b) of perovskite films deposited on different substates. (c¢)Tafel curves of de-
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Fig.6  (a)J-V curves of the PSCs based on TiO, modified with different concentration of NaTFSI. (b) Statistical data based on

30 independent PSCs with or without NaTFSI modification. (¢ ) Steady-state J. and PCE output of PSC modified with
NaTFSI. (d)EIS spectra of devices with or without NaTFSI treatment.

*3 ETFARERE NaTFSI {81 F & TiO, E555A 7 KPAsE MM EEXRKSH
Tab.3  Photovoltaic parameters of PSCs based on TiO, ETLs modified with different concentration of NaTFSI

Concentration/ (mg + mL™") Voe/V Joo/ (mA - em™?) FF/ % PCE/ % Average PCE/%
0 1.10 22.50 74.84 18.62 17.54 £0.48
80 1.12 22.70 76.63 19.54 19.06 £0.37
100 1.14 22.86 76.07 19.83 19.44 £0.22
120 1.12 22.58 75.57 19.17 18.73 +0.24
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