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General Experimental Methods

UV-Vis-NIR absorption spectra were recorded on a Shimadzu UV-3101PC UV-VIS-NIR
Spectrophotometer. Cyclic voltammetry(CV) experiments were performed using Autolab
potentiostat (model PGSTAT30) by Echochimie. CV measurements were recorded in dry
acetonitrile with 0.1 M tetra-n-butylammonium hexafluorophosphate as supporting electrolyte
(scan rate of 100 mVes), glassy carbon disk as working electrode, gold disk as counter electrode
and Ag/AgCl as reference electrode. Ferrocene was used as external standard (HOMO = oxidation
onset = —4.80 eV). Molecular weights of the polymers were determined by Polymer Labs GPC-
220 equipped with a refractive index detector using 1,2,4-trichlorobenzene at 150°C as solvent
and polystyrenes as standards. The molecular packing of was studied by grazing incidence small
and wide angle X-ray diffraction (GISAXS, GIWAXS; Nanoinxider Xenocs). XPS spectra were
measured using VG Thermo Escalab 220i-XL X-ray photoelectron spectroscopy system. XPS data
is analyzed using Thermo Avantage v4.12. EPR spectra were measured using JEOL FA200 ESR
spectrometer.
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Figure S1. GPC traces of pNDI-2T.
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Figure S2. Cyclic voltammograms of pNDI-2T film (black) and solution benzyl viologen dichloride
(red) in 0.1M tetrabutylammonium hexafluorophosphate in acetonitrile.
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Figure S3. Stability of zinc reduced BV** solution with excess zinc removed.

Peak | Pristine g,, (A) | Doped g,, (A) | Pristineg,(A) | Dopedg,(A) | Literature (A)
(100) 24.7 237 243 243 25.5
(001) 14.3 14.6 not observed not observed 13.9
(001') 7.3 73 71 7.1 7.1
(010) 3.91 3.91 3.95 416 3.9

Table S1. Peak position of the first order peaks in the pristine and doped pNDI-2T films, as well
as those reported in literature (Adv. Mater., 2010, 22, 4359-4363).
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Figure S4. XPS binding energy spectra in the region on 1100-900 eV. No significant zinc species
were observed in the doped sample.
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Fig. S5. Electrical conductivity stability of BV**-doped pNDI-2T film (24 hr immersion) at 100 °C
against time.



pNDI-2T

Total Energy

pNDI-2T + BV**

Total Energy

(Hartree) (Hartree)
(pNDI - 2T)} 851436515600 | (pNDI-2T/BV){] | -9550.93303040
(pNDI - 2T) ! -8514.44701725 | (pNDI-2T/BV) ;| -9551.07535708
(pNDI -2T) 1 -8514.45523186 (pNDI - 2T/BV){ -9551.06985843
(pNDI - 2T) °, -8514.35731448 | (pNDI-2T/BV) ™' |  -9550.91845293
Ae 437 meV Ae 247 meV

Table S2. Tabulation of the total energies of the systems and the calculated reorganization
energies. pNDI-2T denotes pair of pNDI-2T dimer. BV denotes benzyl viologen. Superscript
denotes the charge of the system at which the calculation was carried out. Subscript denotes the

charge of the system at which the geometry was optimized.

Figure S6. Side view of the pair of pNDI-2T with a BV** molecule showing the pseudo-hydrogen
bonds between six hydrogens from the bipyridinium of BV** and four oxygens from the NDI

moieties.
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Figure S7. Representative thermovoltage measurements against time. All samples were hold at RT for
about 100 s before heating. White region: holding at RT. Pink region: heating. Blue region: natural cooling.
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Fig. S8. Solid-state EPR spectra of the pristine and BV**-doped pNDI-2T. The g-values are all about 2.004.



Coordinates for pair of pNDI-2T dimer

Center
Number

Atomic
Number

Atomic

Type

O ~J oy Ul WDN

Or U1 01O OO O1T OO DS D DBRDDDDNWWWWWWWWWWNDNNNNNNNMNNMDNNNNNNMNNNRERERRRRERRRRRR
O JOHULPd WNEPFPOWO-JOHUDd WNREFEOWOWOJOHUDdWNRFRFOWOJOUDdWNRE OWOWJoU d W EFE O W

[eX NN INe)NNe) WNe) N -l N -l e ) Mo ) Mo N NN N NEO N = - e B e ) @) Mo ) WO N =N O I s e ) B BN ) B e) B el el el = S O N el i o) B e ) N e o B e o BE N e ) Wi o) W) Wi o) B ) W0 o RN B o) B o) o) W e ) Wi ) WO B e ) B @)}

eNeoNeololoNoNolNololeoNololNololNoNoNoNololNeoNoNoNoloNeoNoNoNooNoNoNoNo oo NoNoBoNeoNeo ool o oo NoNoBoNeoNoNoNoBoNeoNoNoNo Ne)

Sw o w b EPwo

Coordinates (Angstroms)

X Y Z
.511640 -1.602109 1.385664
.834811 -1.905776 1.213852
.054203 -0.286004 1.648718
.830807 -0.917191 1.371748
.193347 -3.309216 0.904044
.011930 0.730351 1.688964
.213176 -1.239905 1.283655
.392468 0.399523 1.632390
.544095 -3.593337 0.865592
.345384 -4.162964 0.705877
.660894 2.182332 1.657133
.578432 -2.655715 0.977566
.169816 -0.250639 1.521642
.379213 1.380740 1.868890
.955372 -4.958045 0.544111
.652506 3.092324 2.018181
.570673 2.596771 1.305809
.718982 -3.043141 0.831927
.706176 1.052614 1.838694
.003735 2.785649 2.153532
.731805 -5.274159 1.238827
.359253 -4.996190 -0.469354
.078965 -5.594591 0.621457
.270322 4.504571 2.078294
.821679 3.633311 2.450702
.279477 4.581737 2.521207
.250188 4.930988 1.073121
.010668 5.021848 2.682364
.804645 -2.421741 1.326902
.422390 1.842369 2.031102
.622869 -0.116972 1.928800
.007619 0.703005 2.836418
.448427 -1.154597 1.167038
.607783 0.524458 2.905735
.543333 1.424531 3.437489
.139312 -0.441796 2.050234
.962396 1.102142 3.556373
.637127 -0.402388 1.466884
.438661 -0.880374 0.469243
.605760 0.247519 2.763766
.825120 -0.732492 0.742348
.044425 -1.330995 -0.430240
.065740 -0.147886 1.948315
.019066 0.059484 2.412653
.608771 -1.058693 0.069952
.770964 -0.846003 1.795092
.535547 -0.276150 2.783894
.296463 -1.647339 0.788174
.720925 -1.120170 1.820376
.107339 -1.799944 0.804431
.934945 -2.097779 0.037833
.156571 -0.902273 2.058676
.652711 -2.383402 0.077083
.171673 -1.856155 1.943423
.539404 0.430893 2.358202
.530828 -1.453881 2.052299
.890069 -3.314298 1.783060
.844680 0.823963 2.456697
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.781092
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Coordinates for pair of pNDI-2T dimers with BV**
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.579345
.400542
.629689
.327663
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.460289
.210486
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.387528
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.084854
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Coordinates (Angstroms)
X Y
.254926 0.274596 -1
.523235 0.759614 -1
.956975 -1.108509 -1
.624588 -0.121653 -1
.712710 2.225238 -1
.017483 -1.998115 -1
.956159 0.363662 -1
.345807 -1.504396 -1
.006276 2.662376 -1
.761689 3.004145 -1
.813985 -3.459537 -1
.140935 1.834600 -1
.027448 -0.533781 -1
.442532 -2.393335 -1
.264190 4.095346 -1
.915328 -4.295823 -1
.741855 -3.924757 -0
.203590 2.376887 -0
.721834 -1.915946 -1
.233845 -3.861941 -1
.046177 4.390310 -1
.604688 4.314000 -0
.339970 4.624240 -1
.678955 -5.732761 -1
.155495 -4.643380 -1
.784891 -6.010972 -1
.533264 -5.967076 -0
.551357 -6.255450 -1
.454763 0.994687 -1
.527615 -2.639224 -1
.563426 -1.474438 -1
.062622 -2.444713 -2
.272509 -0.481812 -1
.651871 -2.408818 -2
.685565 -3.174749 -3
.067236 -1.406635 -2
.086017 -3.114189 -3
.462794 -0.212466 -1
.156370 0.518367 -0
.564900 -0.973839 -2
.562847 0.474097 -0
.671861 1.069058 0
.926987 -0.283585 -1
.920715 -0.462159 -1
.271626 0.994770 0
.670395 -1.060067 -1
.561926 -1.479857 -3
.132300 -0.365463 -0
.793691 -0.708489 -2
.260734 -0.170716 -1
.714757 -0.035666 -0
.227504 -0.786478 -2
.860711 0.328144 -0
.091595 0.308851 -2
.781100 -2.074305 -2
.493077 0.095909 -2
.599481 1.717048 -2
.133186 -2.282385 -2
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