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Table S1. Summary of literatures on conjugated polymers based on benzothiadiazole units that contain

dioctyloxy groups.
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H. Kim, et al. P1 Thiophene Organic 2016 | SR-7
Solar Cells
N Anthracene
H N N S
\ derivative
CgH¢7O OCgH47
H
S. Eom, et al. PT20BT 3-(2-Ethylhexyl)thiophene Organic 2017 | SR-8
Photodetectors
Bithiophene
CgH470 OCgHq7
H. Son, et al. PIDTT-80BT N/A Organic 2021 | This
Phototransistors Work
Indacenodithieno
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Figure S1. NMR spectra (500 MHz) for PIDTT-80BT dissolved in CDCls as a solvent: (a) *H-NMR, (b) *C-NMR
The alphabets and numbers in the molecular structure correspond to those in the peaks of spectra.
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Figure S2. Thermal analysis results for the PIDTT-8OBT powders: (a) TGA thermogram (see arrow for nearly
initial decomposition point), (b) DSC thermogram (see arrow for the Tg point). The TGA measurement was
performed in a nitrogen environment at a heating rate of 10 °C/min. The DSC thermogram here is the result
of third run (from 30 °C to 250 °C at a heating rate of 5 °C/min) after first heating run (from 30 °C to 250 °C
at a heating rate of 10 °C/min) and second run (quick cooling from 250 °C to RT).
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Figure S3. Comparison of optical absorption spectra for the PIDTT-80BT (red line) and PIDTT-BT (blue line)

films.
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Figure S4. Tauc plot from the optical absorption spectrum of PIDTT-80BT film (a: absorbance, h: the Planck’s

constant, v: the frequency of light). The onset point delivers the optical bandgap of ca. 1.85 eV.
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Figure S5. Transfer curve (dark) for the OFET with the pristine PIDTT-80BT layer at a p-channel mode (Vp = -
15 V). The 19° ~ Vg plot is given in red color.
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Figure S6. Optical absorption spectra for the PIDTT-8OBT:PIDTT-NDI blend films according to the PIDTT-8OBT
weight ratio (top: photographs for the blend films).
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Figure S7. Photo-sensing mechanism for the ambipolar OPTRs with the PIDTT-8OBT:PIDTT-NDI BHJ layers
under the deep red light (A = 750 nm) illumination that cannot be absorbed by the PIDTT-80BT component.
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Figure S8. Transfer curves swept between Vs =-30 V to Vg = +30 V in the dark for the OFETs with the pristine
PIDTT-80BT (100 wt%) and PIDTT-NDI (0 wt%) channel layers. 'F' and 'B' indicate the forward and backward
sweep directions, respectively.
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Figure S9. Transfer curves swept between Vg =-30 V to Vg = +30 V for the ambipolar OFETs with the PIDTT-
8OBT:PIDTT-NDI blend layers (PIDTT-80BT = 70 wt%): (a) dark, (b) illumination. 'F' and 'B' indicate the forward

and backward sweep directions, respectively.
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