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Fig. S1 Survey scan of XPS characterization for P3HT films before (black) and after doping (red).The inset shows detail of Fe(2p).

Fig. S2 P3HT-TFSI films (a) before and (b) after being detached from substrates with tweezers.
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Table S1. Summary of thermoelectric property of P3HT at room temperature ever reported and obtained in this work.

Matrix Dopant Electrical corﬁiuctivity Seebeck coeIficient Power f_zlact_(er
(solvent) [Scem™] [uV K7 [uW m™K™]
(ﬁ|mP,31|.47T51 um) (chII::r—(;I;)(e:r’:Iz(gne) 38x10° 400 0.006
(fi lFr:wg,qT:m) (ac?tg:if&e) 2.2 25 0.14
(filrz?lf; 1m) (chlﬁfgflgrm) 7 74 39
(filrz??\T\Lm) (cmf,?ff'érm) 8.9 x 10° 5400 26
(filmF.,:?Jl._;Ta pum) (nitr('):;itlaane) 2 30 1.9
(filg?glbum) (ac?tgr?itFrGile) 10 36 13

® samples doped by dopants ever reported are prepared in this work for comparison. FeCls solution (in nitromethane, 10 mg ml™) and
NOPF; solution (in acetonitrile, 5 mM) are used and the immersing time was 1.5 and 0.2 hours respectively.

Table S2. Carrier density of doped P3HT films extracted from temperature dependence of Seebeck coefficient according to Mott

relation or from XPS measurement.

Formula

S ’kem”

n=N

P

. Effective mass® a Oxidation ratio (p) ° 0.32
Available parameters [m", kgl L.rme Density of states [N, cm™]® 5.2 x 10%
Extracted parameters Car[rrl]ercgi?]suy 1.62 x 10 Car[rrl]ercdme_g]sny 1.66 x 10%

p=0.2cm?Vis! 51.8 p=02cm?Vist 53.1
Electrical conductivity
at supposed carrier p=03cm?Vis? 77.7 p=0.3cm?Vis? 79.7
mobility ¢ (o, S cm™)
p=0.35cm?V3is?t 90.7 p=0.35cm?*Vvis? 93.0

2 me is the rest mass of electrons; ° oxidation ratio is defined as unit positive charge per thiophene monomer, determined by XPS as the
area ratio of S(2p) peak around 168 eV to that around 164 eV; © although the estimated carrier mobility is above most results extracted
from measurement in field-effect transistors of P3HT,” it is in accord with the mobility range of heavily doped P3HT.*®
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