
Author’s Accepted Manuscript

Mixed cation perovskite solar cells by stack-
sequence chemical vapor deposition with self-
passivation and gradient absorption layer

Guoqing Tong, Huan Li, Guopeng Li, Ting Zhang,
Chengdong Li, Linwei Yu, Jun Xu, Yang Jiang, Yi
Shi, Kunji Chen

PII: S2211-2855(18)30241-6
DOI: https://doi.org/10.1016/j.nanoen.2018.04.012
Reference: NANOEN2642

To appear in: Nano Energy

Received date: 18 December 2017
Revised date: 18 March 2018
Accepted date: 5 April 2018

Cite this article as: Guoqing Tong, Huan Li, Guopeng Li, Ting Zhang,
Chengdong Li, Linwei Yu, Jun Xu, Yang Jiang, Yi Shi and Kunji Chen, Mixed
cation perovskite solar cells by stack-sequence chemical vapor deposition with
self-passivation and gradient absorption layer, Nano Energy,
https://doi.org/10.1016/j.nanoen.2018.04.012

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/nanoenergy

http://www.elsevier.com/locate/nanoenergy
https://doi.org/10.1016/j.nanoen.2018.04.012
https://doi.org/10.1016/j.nanoen.2018.04.012


 

Mixed cation perovskite solar cells by stack-sequence chemical vapor deposition 

with self-passivation and gradient absorption layer 

Guoqing Tong
a,b

, Huan Li
b
, Guopeng Li

b
, Ting Zhang

a
, Chengdong Li

a
, Linwei Yu

a,*
,
 

Jun Xu
a
, Yang Jiang

b,*
, Yi Shi

a
, Kunji Chen

a
 

 
a
National Laboratory of Solid State Microstructures and School of Electronics 

Science and Engineering/Collaborative Innovation Centre of Advanced 

Microstructures, Nanjing University, Nanjing 210093, P. R. China 
b
School of Materials Science and Engineering, Hefei University of Technology, Hefei 

230009, P. R. China  

 

yulinwei@nju.edu.cn, 

apjiang@hfut.edu.cn 
 

*
Corresponding authors 

 

 

ABSTRACT: 

Mixed cation halide perovskite solar cells (PSCs), in a formula of ABX3 where A is a 

mixture of formamidinium (FA) or cesium (Cs) cations, represent a promising new 

architecture to achieve largely improved stability and higher power conversion 

efficiency (PCE). While all these mixed-cation PSCs were synthesized via a solution 

method, we here propose and demonstrate a precisely tunable stack sequence 

physical-chemical vapor deposition (SS-PCVD) approach to prepare a mixed-cation 

absorber in CsBr-doped hybrid organic perovskite, which features a beneficial 

gradient bandgap profile to enable an improvement of PCE from 11.69% in pure 

FAPbI3 to 18.22% in mixed-cation PSCs. Remarkably, an excellent stability in 

ambient exposure for 60 days has been achieved by a proper control of the CsBr 

cation incorporation and interface passivation. This new approach indicates a simple, 

precisely tunable and low cost fabrication strategy to implement high performance 

and scalable mixed-cation halide perovskite solar cells.  
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