Column78
R — XU RS S A R o 7o 8 S TR E M B AT w1
20247 H 2 H

Column77"ClZ Dash HOFE - B[] L7~ PBTTT-C 2 ~® Magic Blue DR —t 27 TR—/8
METHD SbCls AR T /LT 7 A AFAE T DGR AR LI=, A Column CTHEMTT
HONTIEMERER L TR0y PBTTT-Cly ~DR—E 7 TR — U MR~ —DRA R
AL THEEEIRL, I/ niiE a2 B S 52 L ERUREE & h) LS 5E0 ) Yamashita 52
DHFFEZ DN THEIT T D, IEH DO EDENNIHDIZL THIRI UL A7 OEEM &% AW T
R— XU NDOFFAEGFT AR EL 2D MU H Uz, LA FICH B Z S RO 2 £ 07,

1. F—t 7 L ERUR

PBTTT-C 41X Fig.1 a {Z" IR T AV RO BUKMEAR BAE I I IRAIED B 473
WiEx L%, e 3 FEOR— U b P iiE% Fig.l b IR L7C, WTHILDR—/RU M,
PBTTT-Cuu b 1% 5| HR<BALIERZH 9525, FATCNQ O%A121E, FATCNQ DR —E
IR UZ[PBTTT "FATCNQ 127 =4 AHaR — ' 7N KR — U Mz 4TCNQ
5 TESTIZZE#L v (1)), £7=. TBPA-TFSI ORK—t"> 7 Tl TBPA 7V Vv hF A
IZIEF RO LA TR —E > 73R BICH IR THHH, TESI BT DR TIL TRSI EDT
SF UK = TN IO R — U ML TRST 725 (3U(2) o 260D 2 DB C TSFITIEA
FUFFIFIELTHERALTRY, MWEBRIEEEZ /RTING5> TND,

[PBTTT'F4TCNQ] + Li" + TFSI” — [PBTTT 'TFSI'] + FATCNQ «+--- (1)
PBTTT + TBPA™ + TFSI™ — [PBTTT "TFSI] + TBPA +eeteceeeecuces 2)

FROXDE Q) THELNEN—THOEBEXEEEITZNEI K 450 S/cm KUY 500
S/cm T, T=F L RN —E L T RIDO BRI IR L TH 3 fFEv MEE 7 (Fig. 2 b),
UV-Vis-NIR A7 ML O RERNZENDF VT OWIGERE XTI ERSEE LR FIL T
5H(Fig.2 a), F7o, = VB NLROT-F VT EIE ~1.5 X 1021/ cm® THEDIRLU AL 47201
DMIZNU ETHERICEWR—E L SR THHIENS DD, £-, BEER— U hofEE K&
0T =4 VRN —E 7 OF DL TH 2 em?/Ves Th-7-(Fig.3 a),

TBPA™ &r y °
) S A
L ’
é” . < ’p ,“J q/‘f | L4
W

« s
) o
4 2oy ? A
s 8 < .
Br : :\sr = " -~ ° "9
FATCNQ Mo(tfd-COCF), TBPA"
TFSI & :
o) -
Fof X cr, S _48ev -
d VY 5| !
; g PBTTT  s52ev
| exposed to TBPA-TFSI salt 3 Sutlie : !
¥ N g 54V -55eV  s5gev
51 2xchange e
PBTTT thin film PBTTT + TBPA™ + TFSI- — [PBTTT~TFSI + TBPA &

Fig. 1 Comparison of chemically doped PBTTT thin films with conventional and newly
developed dopants. a Illustration of chemical doping of a PBTTT thin film. b Chemical
structures of employed dopants and (c) their reported redox potentials accompanied with the
approximate valence band top of PBTTT.
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Fig.2 PBTTT. a) UV-Vis—-NIR spectra and b) conductivities for pristine (black), F/TCNQ
(blue), Mo(tfd—~COCFs); (green), Li—TFSI via anion—exchange (orange), and TBPA-TFSI (red)
doped PBTTT thin films.
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Fig. 3 Hall effect measurements and homogeneity of doping effect. a) Hall carrier density 7y
derived from the inverse Hall coefficient mi=(ef) ' and Hall mobility u 1 estimated from u =
Rio for PBTTT thin films doped with F,TCNQ (blue), Mo(tfd~-COCF3); (green), anion-
exchange (orange), and TBPA-TFSI (red) at 240 K. b) out—of-plane XRD measurements of a
PBTTT film with a thickness of 5 u m before and after TBPA-TFSI doping. ¢) Miller index
dependence of FWHM for pristine and TBPA-TFSI doped PBTTT thick film.
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Fig.4 Out—of-plane and in—plane XRD measurements of chemically doped PBTTT thin films. a)
Out-of-plane XRD measurements of chemically doped PBTTT thin films. The peak marked with
an asterisk is attributed to aggregated F4/TCNQ on the surface of the thin film. b) In—plane XRD
measurements of chemically doped PBTTT thin films. The peaks with the square markers are
mainly attributed to the periodicity of the PBTTT backbone in the main chain direction, while
the peaks with the triangle markers arise from the periodicity of = stacking of the PBTTT. ¢)
d—spacings extracted from XRD measurements, where dy corresponds to stacking of PBTTT
sheet structures in the out—of-plane direction, dyo corresponds to the length of the repeating
unit of the PBTTT backbone, and dh corresponds to the = stacking distance in the in—plane

direction.
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Fig. 5 Simulation of structures of doped PBTTT



3. R—=7H%OR)~—DZEKF TOLREMN

R —71%® PBTTT-Cy OZE5H COERUSEE DL EME% Fig. 6 [RLIZH, F—/ M
2L TREREVDRHDLZEN 0D, K2, TBPA-TFSI ZR— 7 L7=R~—IXBXUEEE D
RTINS, ZOH B O —>L LTl TBPA-TFSI 2K —7L7=RU~—{% TESI 237RY
7 —DRARIHRASNAARZ L T L T<BH H,O BT HZENEET D, o
HELTIE TRSI OB 1L FR R L8 HoO LA EAER I 5281280, HyO 23 TRSI T
=AW AE T HIENZET DD,

) ._‘ e T T E
e PF,
-@- ShCl, ]
@ TFS|
E
e e ]
L L 1
100 200 300 400
Time (hrs)

Fig. 6 Ambient stability of conductivities of TBPA-PFs (light blue), TBPA-SbClg
(purple), and TBPA-TFSI (red) doped PBTTT thin films.
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