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Supporting Information

Table S1. Hansen solubility parameters (HSP, ér) for P3HT and the solvents used in
this work (where 6y, is the dispersive, Jp is the polar and dy is the hydrogen bonding

interactions of HSP).!-2

Sample Jp (MPal?2) Jp (MPa'’2) Jou (MPa'?) ot (MPal?)
P3HT 18.3 3.8 43 18.8
CB 18.8 4.5 2.3 19.5
CF 17.8 3.1 5.7 18.9
AN 15.3 18.0 6.1 24.4
DCM 18.2 6.3 6.1 20.2
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Figure S1. The highest conductivities of P3HT doped with FATCNQ by solution

doping or sequential doping (solution or vapor) from literatures. The data denoted by

red star is the highest conductivity of our work. The orange circles denoted the

conductivity of the oriented P3HT films.
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Figure S2. Thickness-normalized (a) out-of-plane and (b) in-plane GIXRD curves of

spin-coated P3HT films doped with FATCNQ from blend solvents with different
ratios of CB and AN.
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Figure S3. FTIR spectra subjected to spectral fitting for FATCNQ-doped P3HT films
in which the dopant is introduced sequentially from solvent blends containing various

CB/AN ratios.
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Figure S4. Normalized infrared absorbance of the C=N stretching modes of F4ATCNQ-
doped spin-coated P3HT film and ODCB vapour annealed P3HT film in which the

dopant is introduced sequentially from solvent blend containing CB/AN ratios of

80/20.
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Figure S5. Tapping mode AFM height images of (a) spin-coated P3HT film and (b-f)
spin-coated P3HT films in which the CB/AN solvent blend is introduced on the film
surface and reside for 10 s before spin-coating. The CB/AN ratios in the solvent

blends are: (b) 80/20, (c) 60/40, (d) 40/60, (¢) 20/80 and (f) 0/100.



Hall effect measurements

For Hall effect measurements, four MoO;-Ag electrodes (1.5 mm x 1.5 mm for each)
are deposited through a shadow mask onto the surface of the doped polymer thin films
using a vacuum coating system. The distance between two electrodes is 5 mm. Hall
effect measurements are performed by physical property measurement system (PPMS,
Quantum Design) using Van der Pauw geometries. From the linear fitting slope of
resistivity to magnetic field, such as shown in Figure S6a-Séc, the Hall coefficient
(Ry) can be obtained. The carrier density (#) and mobility («) can be calculated from n
= 1/eRy and u = o/ne, where e is the elementary charge and ¢ is the measured

electrical conductivity by four probe method. -2
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Figure S6. Linear fitting of resistivity to magnetic field for P3HT film doped from
CB/AN blend solvent with the ration as (a) 80/20, (b) 40/60 and (c) 0/100. (d) The

carrier density n and the mobility  of doped P3HT films plotted against the volume

fraction of CB in the doping solvent blend.
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Figure S7. Optical microscopy images of an undoped P3HT film elongated under
different strains. The specific strain is indicated in the upper right corner of the image;
the double arrow in the (a) image indicates the stretching direction; the black border
image in the bottom right corner is the modified image of that surrounded by the red

dotted line in (d), and the same below.



Figure S8. Optical microscopy images of FATCNQ-doped spin-coated P3HT film
elongated under different strains. The dopant is introduced sequentially from solvent

blend with CB/AN as 80/20.



Figure S9. Optical microscopy images of FATCNQ-doped spin-coated P3HT film

elongated under different strains. The dopant is introduced sequentially from solvent

blend with CB/AN as 60/40.



Figure S10. Optical microscopy images of FATCNQ-doped spin-coated P3HT film
elongated under different strains. The dopant is introduced sequentially from solvent

blend with CB/AN as 40/60.



Figure S11. Optical microscopy images of F4ATCNQ-doped spin-coated P3HT film

elongated under different strains. The dopant is introduced sequentially from solvent

blend with CB/AN as 20/80.



Figure S12. Optical microscopy images of F4ATCNQ-doped spin-coated P3HT film

elongated under different strains. The dopant is introduced sequentially from pure AN.
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Figure S13. GIXRD curves of P3HT films spin-coated from different temperatures.
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Figure S14. Fitted FTIR spectra of P3HT-H film sequentially doped with FATCNQ
from a solvent blend with a CB/AN ratio of 20/80.



