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Table S1. Summary of major reports on organic phototransistors with n-type semiconducting materials.
The photoresponsivity (R) and related sensitivity are taken from the literatures.
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n-Doped Si/SiO2/BPE-PTCDI/Au
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A =532 nm, Pin = 113000 pW/cm?
R=1.4x10*A/W

(too higher than theoretical limit)
Sn (net sensitivity) = 4.96 x 103
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[ Device Structure ]
Glass/Ag/P3HT:PBDTTPD/PMMA/PVA/AI
(No Flexible Devices)

[ Performances ]
A =675 nm, Pin =21 pW/cm?

R=14.2 A/W
(higher than theoretical limit)

2016
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F. Li, et al.
(CSU, China)

BODIPY-BF2

[ Device Structure ]
n-Doped Si/SiO2/BODIPY-BF2/Au
(No Flexible Devices)

[ Performances ]
A =850 nm, Pin = 500 pW/cm?
R=1.14 x 10* A/W
(too higher than theoretical limit)
Sn (net sensitivity) = 1.04 x 10*
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[ Device Structure ]
Glass/Ag/PTB7:P(NDI20D-T2)/PMMA /PVA/AI
(No Flexible Devices)

[ Performances ]
A =675nm, Pin =21 pW/cm?

R=14.2 A/W
(higher than theoretical limit)
Sn (net sensitivity) = ~103

2017
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PTCDI-C13 [ Device Structure ] 2018 | SR-5
o o PVA/Au/PMMA/BPE-PTCDI/Au
6 6 (Flexible Devices)
M. Liu, et al. CigHar~N O N-Cy3Hy7
(NNU, China) S Q Q 3 [ Performances |
A =489 nm, Pin = 100 pW/cm?
R=30.73 A/W
(higher than theoretical limit)
Sn (net sensitivity) > 1 x 10*
P(NDI20OD-T2) [ Device Structure ] 2019 | SR-6
Caoklas n-Doped Si/Si02/P(NDI20D-T2):PMMA(25:1)/Au
o (No Flexible Devices)
. 0y _N._0
K. Yeliu, et al. I\ s [ Performances ]
(FU, China) OO WAL A =400 nm, Pin = 200 pW/cm?
R=34.8 A/W
07 >N o (higher than theoretical limit)
CeHyy Sn (net sensitivity) =4.78 x 10*
CioHzq
PIDTT-NDI [ Device Structure ] 2020
Glass/ITO/PMMA/PIDTT-NDI/Ag
(Flexible Devices)
[ Performances ]
A =434 nm, P =96.3 uW/cm?
This work R =14.9 x103 A/W

CioHas
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Sa (apparent sensitivity) = 2.5
Sn (net sensitivity) = 1.5

A =754 nm, Pin = 101 pW/cm:2
R =8.42x103 A/W

Sa (apparent sensitivity) = 1.88
Sn (net sensitivity) = 0.88
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Figure S1. lllustration for the electron injection from the source electrode (Ag) to the LUMO energy level
(ELumo) of the PIDTT-NDI polymer due to the small energy barrier (0.39 eV). Note that the hole injection
is relatively unexpected because of the large energy barrier (1.09 eV) between the source electrode and
the HOMO energy level (Evomo) of the PIDTT-NDI polymer.
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Figure S2. 1p°> ~ Vg plots (from the transfer curves) for the OFETs with the PIDTT-NDI channel layers
according to the PIDTT-NDI thickness. The V1y position is marked with arrows, while the electron mobility

of devices was calculated from the linear slopes above V.
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Figure S3. V14 as a function of the PIDTT-NDI thickness for the OPTRs with the PIDTT-NDI sensing channel
layers.
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Figure S4. Comparison between gate current (ls, dashed lines) and drain current (Ip, solid lines) in the
output (top) and transfer (bottom) curves for the OPTRs with the PIDTT-NDI sensing channel layers upon
illumination with blue light (434 nm, Pin = 96.3 uW/cm2, blue lines) and NIR light (754 nm, Py = 101
uW/cmz2, red lines). The black lines denote the gate and drain current in the dark.
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Figure S5. Height-mode (left) and phase-mode (right) AFM images (2 um x 2 um) for the ITO/PMMA
layer (450 nm, a) and the ITO/PMMA/PIDTT-NDI layers (b-f) according to the PIDTT-NDI thickness (t): (a)
PMMA, (b) t =50 nm, (c) t=60 nm, (d) t =70 nm, (e) t =80 nm, (f) t = 100 nm.
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Figure S6. 'H-NMR (500 MHz) spectra for the PIDTT-NDI polymer (solvent: CDCl3). The chemical shift on
the marked atoms (1~5 and a~c) in the molecular structure (top) is given in the experimental section.
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Figure S7. 13C-NMR (500 MHz) spectra for the PIDTT-NDI polymer (solvent: CDCls). The chemical shift on
the marked atoms (1~11 and a~d) in the molecular structure (top) is given in the experimental section.
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