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Ion-mediated ‘Charge Highway elaborate efficiency and stability of
solar cell
- Charge transport pathways designed via molecular simulations and

implemented in working devices -
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In recent, the morphological change of the hole hopping pathway
by the dopant may improve hole transfer even spiro-OMeTAD
shows morphous characteristics. To increase the hole concentration
or other properties of HTL (hole transport layer), the dopant can be
a key factor in forming an efficient hole hopping 'stepping stone'
through nanoscale morphological control of spiro-OMeTAD.

Although the local molecular packing around dopants is expected to
govern charge transport in the HTL, this molecular-level structure
remains difficult to resolve experimentally. Molecular dynamics
simulations are therefore needed to elucidate how dopant-induced

changes in molecular packing determine the charge-transport

properties of the HTL.
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Abstract
(&)

Professor Chang Yun Son's research team from the Department of
Chemistry at SNU and collaborators found that ionic dopants link
radical cations in spiro-OMeTAD into a percolating network that
accelerate hole transport. Then, fixing it by polymerizing the dopant
gave perovskite solar cells higher efficiency and stability.
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Doping spiro-OMeTAD has contributed to the power conversion
efficiency (PCE) improvement of perovskite solar cells. Nevertheless,
the actual roles of the radical and dopant, and their influence on
the hole transport, have not been identified much. Herein, we
explore the roles of the radical and dopant in doped spiro-OMeTAD
and study their effects on hole transport. In particular, we identify
the formation of a percolating ionic network (PIN), driven by
cooperative radical-dopant interactions, as a previously
unrecognized origin of efficient hole transport in doped
spiro-OMeTAD. Moreover, we optimized the dopant design by
changing the cation bulkiness to maximize hole transport without
co-solvents. Finally, we introduce in situ polymerization of the
dopant for fixation of the percolated network to improve
morphological stability. As a result, we achieve 25.59% PCE with
improved stability, retaining over 90% of its initial efficiency after
1600 h under 85 °C and over 95% after 800 h under 60 + 10%
relative humidity.

Journal Link https://doi.org/10.1021/acsenergylett.6c01191
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