11a-S221-7 BEOELAMELAESLMBRS BETFHE (2019 RTEKS KELF+2 /<)

Reduced strain by cesium addition leading to the improvement in the efficiency of
tin-lead mixed perovskite solar cells
The University of Tokyo?, Kyushu Institute of Technology?, University of Electro Communication?,
National Institute of Advanced Industrial Science & Technology*
°Gaurav Kapil', Takeru Bessho?, Chi Huey Ng?, Kengo Hamada?, Takumi Kinoshita?, Qing Shen3,
Taro Toyoda?, Takurou N. Murakami*, Hiroshi Segawa!, Shuzi Hayase?
E-mail: kapil@dsc.rcast.u-tokyo.ac.jp

Introduction
Tin-lead (Sn-Pb) perovskite solar cells (PSCs) can attain higher power conversion efficiency (PCE) than
pure Pb based PSCs, owing to their ideal band gap (1.2 eV-1.4 eV) according to the Shockley Queisser
(SQ) limit [1,2]. However, being a low band gap material and prone to oxidation of Sn?* to Sn**, Sn-Pb
solar cells suffer from voltage loss (V.). To decrease the Vi, we have already introduced a spike like
structure which led to a PCE of 17.6%][3]. To further decrease V., in this work we demonstrate that Cesium
ion (Cs*) incorporation into the lattice of Sn-Pb absorbers can relax the strained lattice. As a result, open
circuit voltage (Voc)>0.8 V and PCE >20% was obtained.
Experiment
Cs* added triple cation-based Sn-Pb perovskite was prepared. CsxFA1.xSnls (1.2 M) and MAPbI3(1.2 M)
were prepared in separate vials and then mixed. The precursor of CsxFA1-xSnlz was prepared by adding 1.2x
M cesium iodide, 1.2 (1-x) M FAI, 1.2 M Snly, and 0.12 M SnF; in 4:1 volume ratio of anhydrous DMF
and anhydrous DMSO. 1.2x M of Csl was obtained from a stock solution of 1.5 M Csl prepared in
anhydrous DMSO.
Results and discussion
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