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Figure 1. Characterization of ion exchange doped PBTTT. e-g) the corresponding thin film
conductivities for PBTTT-TFO™, PBTTT-TFSI, and PBTTT-TFSM™, respectively, at
different doping levels. To obtain different doping levels, exposure time to the dopant solution
is varied for PBTTT-TFSI” and PBTTT-TFSM™, while the concentration of dopant solution is
varied for PBTTT-TFO  to keep the doping conditions consistent with that for the preparation
of multifunctional device samples. For PBTTT-TFSI” and PBTTT-TFSM ", the doping solutions
consisting of ion liquid/FeCl; were prepared at 100/1 X 10 mol L' concentrations in
acetonitrile; and for PBTTT-TFO™, the exposure time was fixed at 60 s.
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Figure 2. b) Plot of & —stacking paracrystallinity g = - = versus ion size as defined by the smallest
principal moment of the ionic gyration tensor Z,. c) Plot of stacking distances d(100), d(010),
and d(001) along the lamellar stacking, = -7 stacking and backbone direction, respectively,
versus A . All the films were prepared under the same condition optimized to obtain the maximum
VdP conductivity for each counterion: 100 X 10?® mol L’ BMP-OTF/1 X 10?® mol L*! FeCl;,
60s exposure time for PBTTT-TFO?, 100 X 10?® mol L?! BMP-TFSI/1 X 1073 mol L*! FeCls,
300s exposure time for PBTTT-TFSI? and 100 X 10?° mol L’' DMPI-TFSM/1 X 10%® mol L*!
FeCls, 300s exposure time for PBTTT-TFSM”.
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Fig. 3 Illustration of film microstructure, dopant habitat, polaron delocalization and
transport pathways in ion exchange doped PBTTT at low—to—intermediate conductivity (<
100 S cm !, left panel) and high conductivity (100 S cm™!, right panel) regimes. In both
displayed doping regimes, the doping level is high enough that the polarons are delocalized
over a distance greater than the distance between the ions.
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