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Table S1. Mobility, on/off current ratio, threshold voltage, LUMO/HOMO levels, molecular weight with

PDI, channel length, and device structures of CDT- and IDT-based OFETs reported in the literature.

p-type Hole mobility T/l V1 LUMO/HOMO Mn [kDa]/ PDI Channel length Device Ref
polymers [cm? V-1 5] [V] [eV] [um] structure
Pcl 1.4 6.3 x102 10.1 -3.55/-4.80 68/ 3.6 80 or 160 BG/ BC 1
P2 0.3 2.8 x10 9.6 -3.89/-5.19 67/ 4.1 80 or 160 BG/BC 1
Pc3 0.62 1.4 x104 -1.9 -3.15/-4.98 23.5/2.47 80 BG/ BC 2
P4 1.45 2.2 x10* -1.3 -3.11/-5.00 23.1/2.45 80 BG/ BC 2
PcS 1.2 5.5 x10 14.6 -3.78/-5.03 62/3.4 80 or 160 BG/BC 1
Pc6 5 %1073 1 x104 N/A -3.69/-5.23 40/ 2.5 20 BG/ TC 3
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Figure S1. Simulated HOMO and LUMO orbitals of the dimers by DFT calculation.
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Figure S2. Dipole momentum of the dimeric repeating units calculated by DFT (the XY-plane represents

the molecular planes).



Table S2. Calculated dipole moments and energy levels of the dimers sequenced with (CDT-rrCDT)s,
(CDT-1rIDT),, IDT-rrCDT),, and (IDT-rrIDT),.

Vector Dipole Moment EgomoPrT ErumoPFT
X y 7 [D] [eV] [eV]
(CDT-1rrCDT), -4.74 -8.37 0.00 9.62 -4.71 -3.25
(CDT-rrIDT), -3.28 -0.52 0.00 3.32 -4.72 -3.32
(IDT-rrCDT), -4.38 -1.10 0.00 451 -4.72 -3.36
(IDT-1rIDT), -3.63 -0.04 0.00 3.63 -4.73 -3.44
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Figure S3. AFM phase images of (a) P1, (b) P2, (c) P3, and (d) P4 thin films annealed at optimized
temperatures (2 um X 2 ym in size).

Table S3. GIWAXS parameters of P1, P2, P3, and P4 annealed under optimized temperatures.

Out-of-Plane

In-Plane

n-7 stacking cell axis

lamellar stacking cell axis

n-7 stacking cell axis

backbone stacking

lamellar stacking cell axis

(010) (100) (010) (001) (100)
q d-spacing CCL q d-spacing CCL q d-spacing CCL q d-spacing CCL q d-spacing CCL
[A1] [A] [nm] - [A-] [A] [nm] [A] [A] [nm] | [A] [A] [nm] | [A7] [A] [nm]
P1 N/A 0.262 24.0 26.8 1.76 3.57 5.10 N/A N/A
P2 1.54 4.08 1.65 0.262 24.0 13.6 N/A N/A 0.256 24.5 9.81
P3 1.55 4.06 1.55 0.261 24.1 11.6 N/A N/A 0.257 24.4 10.7
P4 1.54 4.08 1.51 0.260 242 8.83 N/A 0.394 15.959 153 N/A
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Figure S4. Mobility variation of OFETs with annealed (a) P1, (b) P2, (¢) P3, and (d) P4 thin films obtained

at various annealing temperatures.
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Figure S5. (a) UV—Vis absorption spectra of P1-P4 thin films at various thermal annealing temperatures
(25-280°C). Changes in (b) absorbance and (c) Ap,, of thermal annealed P1-P4 thin films relative to
pristine thin films.
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Figure S6. Output characteristics of the BGTC devices with MoO3/Au source and drain electrodes.
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Figure S7. (a) Transfer characteristics and (b) output characteristics of the BGTC devices with Au as
source and drain electrodes.

Table S4. Device parameters of OFETs fabricated with Au contact electrodes.

Polymer et 1 [cmgla\v;j o [VVT] On/Off Ratio
Pl 0.44 0.32 (0.09) 8.4 5.75 x 10?
P2 0.22 0.20 (0.01) -18.5 5.65 x 10°
P3 0.60 0.46 (0.09) 20.6 1.40 x 10°
P4 2.22 1.74 (0.31) -14.0 454 x 10°

*The values indicate average mobility obtained from the 10 independent OFETs, where the numbers in
parentheses indicate standard deviation of the average mobility.
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Figure S8. Total resistance of the BGTC P4-OFETs without (a) or with (b) MoO; electron blocking
layers.
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Figure S9. Output characteristics of the BGTC P4-OFETs without (a) and with (b) MoOs interfacial layers
with varying channel length.
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Figure S10. AFM topographic images and RMS roughness values of P3 thin films before and after
elongation at various strain values (¢ = 0, 30, 60, and 100%). Size: 2 ym x 2 ym.
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Figure S11. DMA measurement results of the storage modulus, loss modulus, and tan (5) of P3 and P4.

Table SS. Sub-T;, and T, of P3 and P4.

Polymer sub-Ty* [°C] T [°C]
P3 -8.7 84.9
P4 -0.4 86.8




Table S6. Previously reported ductile polymers and their crystalline nature, origin of ductility, molecular
weight, polydispersity index, charge-carrier mobility, elastomeric substrate, and crack-onset strain.

Crvstalli 12““;2"2’ Mobility Crack
rystafime - verag Elastomeric -onset
Polymer Reason for ductility molecular 2 - . Reference
R [em? V' substrate strain
nature weight &) [%]
[kDa]/PDI °
Near- Amorphous domain,
P2 sliding of polymer 90.3/1.43 0.49 PDMS 30
amorphous .
chains
Amorphous domain, .
P3 Near- sliding of polymer 84.0/1.50 1.13 PDMS 100 This
amorphous . work
chains
Near- Amorphous domain,
P4 sliding of polymer 93.5/1.80 4.13 PDMS 60
amorphous .
chains
PDPI;,‘iF”‘a“e_ Semicrystalline Secondary bonding 154/1.15 2.150€§2>< PMDS 50 14
PDPI];“{E’””""_ Semicrystalline Secondary bonding 164/1.12 3"1406_; PDMS 75 14
PDI:&‘;%}”"C_ Semicrystalline Secondary bonding 171/1.10 3'1909; PDMS 100 14
Near- . 2
T-50 Flexible segment 25.7/3.2 ~2 %10 PDMS 100 15
amorphous
Near- . 2
T-75 Flexible segment 229/3.5 ~2 %10 PDMS 100 15
amorphous
Near- . 1
TT-50 Flexible segment 259/4.1 ~1 x 10 PDMS 100 15
amorphous
Amorphous domain, 60-
P4 Semicrystalline 126 /3.00 1.39 PDMS 100 16
Twisted orientation
Amorphous domain, 60-
P5 Semicrystalline 146/3.27 0.84 PDMS 100 16
Twisted orientation
Amorphous domain, 60-
P6 Semicrystalline 158 /3.57 1.27 PDMS 100 16

Twisted orientation

10
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Figure S13. (a) Schematic illustration of device fabrication process using stretched P3 thin films by dry
transfer process, (b) transfer characteristics of the P3 devices at various strain values (¢ = 30, 60, and
100%). The transfer curve for € = 0% was obtained from the device fabricated with a transferred P3 thin
film without elongation.

Table S7. Device parameters of P3-OFETs at various strain values.

Strain Himax Have ® Vo On/Off
(g, %) (cm? V-1gh) (cm2 V-1gsh (V) Ratio
0 0.27 0.26 (0.01) -1.42 2.60 x 10°
30 0.27 0.27 (0.01) -2.88 2.33 x 10°
60 0.30 0.26 (0.03) -5.92 2.93 x 10°
100 0.35 0.30 (0.05) -4.74 3.60 X 10°

*The values indicate average mobility obtained from the 4 independent OFETSs, where the numbers in
parentheses indicate standard deviation of the average mobility.

14



LJ . MWL...L.JJ
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Figure S15. '"H NMR and '*C NMR data of M3.
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16



f7e0

feso

[-so0

fsso

fsao

faso

Faco

[3s0

fse0

faso

fz200

a8 10 as a0 25 2.0 s 1.0 05 0o -os
f1 (ppm)

Figure S18. '"H NMR data of P1.
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Figure S19. '"H NMR data of P2.
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Figure S21. '"H NMR data of P4.
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