Asymmetric Charge Carrier Transfer and Transport in Planar Lead
Halide Perovskite Solar Cells

Weidong Xu, Tian Du, Michael Sachs, Thomas J. Macdonald, Jiaying Wu, Chieh-Ting Lin, James R Durrant THR DN INe P Sanin

Imperial College
London

Introduction Device performance and morphology: Evidence of grain boundaries

Understanding the extraction of charge carriers from perovskite photoactive layer is critical to optimizing the design of perovskite
solar cells. Herein we focus on using a simple time-resolved photoluminescence (TRPL) method to characterize charge transport
across bulk perovskite and charge transfer from perovskite to interlayers, elucidating their dependence on film thickness, grain
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2, Decay kinetics show faster when excited from CTL/MAPI side than its opposite side, indicating transport transfer dominates the _ )
former decays while charge transport dominates the later ones. Conclusion: 750NM-AAS 3.1 298.23 113 0.3
3, Thick MAPI shows a larger difference for different surface excitation due to the longer transport distance comparing with thin In summary, by simply growing perovskite thicker, traps can be largely reduced therefore contributing to a huge improvement in V5.. However, by using
MAPI. However, the difference is decreased when GBs were removed by AAS, suggesting faster and more efficient charge transport asymmetric excitation in surface quenching TRPL method, we found thick MAPI suffers from imbalanced charge transport within the bulk between

electron and hole due to GBs hinders more on hole transport rather than electron. By employing AAS, GBs in the thick MAPI can be effectively
eliminated, a more balanced and faster charge transport is obtained. These properties facilitate charge extraction in total, though slow hole transfer still
limits the efficiency. Finally, PSC with 20% is achieved mainly due to the increase in FF.

In AAS-750nm samples.

4, Decays from excitation on PTPD/MAPI surface is always slower than PCBM/MAPI surfaces, indicative of slower charge transfer
from MAPI to PTPD than PCBM.




