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Fig. S1 'H NMR (CDCl3, 400 MHz) spectrum of compound 3.
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Fig. S2 3C NMR (CDCl;, 400 MHz) spectrum of compound 3.
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Fig. S3 'H NMR (CDCl;, 400 MHz) spectrum of compound 4.

S5



KGLee BPD-Br 13C.10.fid -
FENMRTIOTMTECDCT) 8 170009, 14429, 134.73, 131.04, 128,14, 127.91, 11579, 103.74, 7133,

T7.02,76.70,45.17, 37.48, 31.94,31.21,29.93, 29.72, 29.66, 29.58, 20.3R8, 26.24,22.71, 14.14.

CazHas
CmHﬂ_S
0,
N s_Br
By
Br™"s
N 04
CioHzs
CaoHzy
=
o~
<
@ =
LI I <
a f NmeT @ ~
@ I f8sa R o
(=] - © \PF w o
= T T NNE 2 £
- | L 1R = |
| | i

14.14

r1200

1100

+1000

900

800

F700

F600

500

r400

r300

r200

r100

0 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30
1 (ppm)
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Fig. S5 'H NMR (C,D,Cl, at 80 °C, 600 MHz) spectrum of PTBPD-Th.
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Fig. S7 'H NMR (C,D,Cly, at 80 °C, 600 MHz) spectrum of PTBPD-Se.
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Fig. S8 'H NMR (C,D,Cl, at 80 °C, 600 MHz) spectrum of PTBPD-Se2.
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Fig. S9 Cyclic voltammetry of TBDP-based polymers.
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31G* level.

S13

LUmMo
35830 MBe883 083 Hag s
HOMO



2 PraeD T b) PToPDTh2

5.0 nm

0.0 nm

c) PopD:se ) ropD-se2

~55nm ~65n0m
- 0.0nm | 0.0nm

.20 pm
T zopum

2.0 um
20 pm

05 T s 1.5

2.0 um 2.0 um

Fig. S12 AFM height images of TBPD-based polymer films annealed at 200 °C: (a) PTBPD-Th, (b) PTBPD-
Th2, (¢) PTBPD-Se, and (d) PTBPD-Se2.
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Fig. S13 2D-GIXD images of TBPD-based polymer films without thermal treatment: (a)
PTBPD-Th, (b) PTBPD-Th2, (c) PTBPD-Se, and (d) PTBPD-Se2. The corresponding GIXD
diffractogram profiles: (e) in-plane and (f) out-of-plane GIXD patterns.
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Table S1 Crystallographic parameters of as-cast TBPD-based polymer films

Lamellar spacing

m—7 spacing

Polymer g [A | d[A] | LAl | Ldd | gAY | dIA]
PTBPD-Th 0.246 25.6 142.0 5.55 1.72 3.66
PTBPD-Th2 0.260 24.2 128.8 5.32 1.75 3.59
PTBPD-Se 0.245 25.6 142.3 5.55 —a —4
PTBPD-Se2 0.285 22.0 121.8 5.53 —a —a

9Not detected
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Table S2 Summary of FET performance of solution sheared non-annealed TBPD polymer
films.

Polymer¢ Unmax” [em? VST | g o€ [om? V7T s71] Lo/ Tos? Ve[ V]
PTBPD-Th 0.25 0.13 (£0.093) > 104 18.1
PTBPD-Th2 0.022 0.010 (£0.047) > 10° 14.2
PTBPD-Se 0.040 0.027 (£0.012) > 104 19.7
PTBPD-Se2 0.083 0.049 (£0.015) >10° 18.9

“The FET performance of solution sheared non-annealed polymer films fabricated with 3 mg
mL! of 1,2-dichlorobenzene solution; *The maximum and ‘average mobility of the FET

devices (L = 50 um and W = 1000 um); “The on- and off-current ratio; °The average threshold
voltage; /The standard deviation.
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Fig. S14 Transfer characteristics obtained from TBPD-based polymer films before (blue) and
after thermal treatment at various annealing temperature of 150 °C (green), 200 °C (orange),
and 250 °C (red): (a) PTBPD-Th, (b) PTBPD-Th2, (c) PTBPD-Se, and (d) PTBPD-Se2.
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Table S3 FET performance of TBPD polymer films fabricated using various solvents.

Condition p-channel
Polymer® | Solvent’ | s, ma¢[cm? V7Is™] | tyave [em? Vs | Ln/log® | VA [V]
< 3
PTBPD-Th | 04 0370060 | 10| 147
pramona | 80— omxamb | i
5 -
PTBPD-Se DCCBB Od .01115 O(j 901606 ((i:I:OO 9002291)) i 185 222
5
PTBPD-Se2 DC(]ZBB 062887 0692720(53:096041412)) :85 18i.65

“The FET performance of solution sheared polymer films annealed at 200 °C was tested in a nitrogen atmosphere;
bThe polymer films were fabricated with 3 mg mL-!' chlorobenzene and 1, 2-dichlorobezene solution; ‘The
maximum and “average mobility of the FET devices (L = 50 um and W= 1000 xm); ¢The on- and off-current ratio;
fThe average threshold voltage; ¢The standard deviation.
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Fig. S15 Transfer curves with three fitting lines obtained from TBPD-based polymer films after
thermal treatment at 200 °C: (a) PTBPD-Th, (b) PTBPD-Th2, (¢c) PTBPD-Se, and (d) PTBPD-
Se2. The red line represents the fitting line of the maximum mobility. The green line represents

the fitting line at a high gate voltage above the kink. The blue line represents the ideal FET
characteristics which satisfy the ideal Shockley equations.
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Table S4 Summary of the calculated mobilities of TBPD polymer-based OFETs.

Polymer* Mhmax” [em? VU™ pigionye [em? Vs peg? [em? VU s™!] | R [%0]
PTBPD-Th 0.46 0.16 0.15 33.1
PTBPD-Th2 0.12 0.032 0.048 39.5
PTBPD-Se 0.11 0.061 0.067 63.4
PTBPD-Se2 0.31 0.14 0.15 48.4

9The FET performance of solution sheared polymer films fabricated with 3 mg mL-! of 1,2-dichlorobenzene
solution was tested in a nitrogen atmosphere; *The maximum mobility of the FET devices; “The mobility obtained
from the high gate voltage region; “The effective mobility (tefr = tmax X Rsar); °The reliability factor.
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Fig. S16. Thermogravimetric analysis (TGA) of all polymers.
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Fig. S17 The differential scanning calorimetry (DSC) data of all polymers.
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