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Supplementary Fig. 1 Structure of TPBi:PCs:BM:PDPP3T L-PPD.
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Supplementary Fig. 2 UV-vis absorption spectra of different films.
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Supplementary Fig. 3 TEM of different films.
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Supplementary Fig. 4 AFM of films with different ratios. a 0:1:0:1. b 1:3:0:3.
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Supplementary Fig. 5 AFM of films with different ratios. a 0:1:1:3. b 1:2:2:6.
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Supplementary Fig. 6 Structures of phototransistors. a

Si/SiO2/0OTS/TPBi:PDPP3T:PCs1BM device. b Si/SiO/OTS/TPBi:PDPP3T:PS:PCes1BM

device.
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Supplementary Fig. 7 Electrical properties of phototransistors with different doping
ratios. Output curve a and transfer curve b of Si/SiO2/OTS/PDPP3T:PCs1BM device with
1:1 ratio. Output curve ¢ and transfer curve d of Si/SiO2/OTS/PDPP3T:PS:PCs1BM device
with 1:1:3 ratio. Output curve e and transfer curve f of

Si/SiO2/OTS/TPBi:PDPP3T:PS:PCs1BM device with 1:2:2:6 ratio. The light intensity is
0.13 mW/cm? @ 850 nm. The transfer curves were tested with Vg = =30 V. 4 V4 is

response window of device.

-7
a . 0.004 0.02 0.13 b ' T——oom 0.02 ——0.13
1071152 ——45 mW/cm?) {——152 ——45 mw/m)
1 108 4 o3 : o 22
Z g
= £ 107
o s ] Alon
5 - 51070 - _, ‘
~ 10-7 =t ' ~ (”7%'.',;,- ‘k‘%.,,- ."»":;;:, o "\.:. A
. _ . : y N %
PDPP3T:PCq;BM (1:1) 104 TPBi:PDPP3T:PC,,BM (1:3:3)
T T " T " T " T " T " T "1 "1 T " T~ T " T " T T " 1"
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160
Time (s) Time (s)
C o5 0.004 0.02 0.13 d 10° 0.004 0.02 013
1 mW/cm?) { ——152 ——45 (MmW/cm?
R 107 R4 3 o @y
g 106 - g 108 -3
+— ph| +
c C -9
5 5 10
S 107 J 5107 - :
O O ]
§ C \ 3 3 10.11 . | 3 &
. PDPP3T:PS:PC¢;BM (1:1:3) - ] TPBi:PDPP3T:PS:PC¢,BM (1:2:2:6)
(" s S S L L B A LA B 10 T 1 T " T ~ T "~ T
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140
Time (s) Time (s)

Supplementary Fig. 8 I-Time curves of TPBi:PDPP3T:PS:PC¢1BM L-PPDs with
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different doping ratios exposed to the 850 nm laser. a PDPP3T:PCs:BM L-PPD with
1:1 ratio. b TPBi:PDPP3T:PCs1BM L-PPD with 1:3:3 ratio. ¢ PDPP3T:PS:PCs:BM L-PPD
with 1:1:3 ratio. d TPBi:PDPP3T:PS:PCe¢1BM L-PPD with 1:2:2:6 ratio. The bias were

added at a constant V = -20 V during the /-Time curves tested.
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Supplementary Fig. 9 Electrical properties of TPBi:PDPP3T:PS:PCs1BM L-PPDs with
different doping ratios exposed to the 405 nm and 850 nm laser. a Dependence of R
on light intensity at 405 nm laser. b Dependence of EQE on light intensity at 405 nm laser.
¢ Dependence of R on light intensity at 850 nm laser. d Dependence of EQE on light

intensity at 850 nm laser.
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Supplementary Fig. 10 /-V curves and /-Time curves of TPBi:PDPP3T:PS:PCsBM

L-PPDs exposed to the different wavelength of laser. a, b /-V curves and /-Time
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curves of PDPP3T:PCs1BM L-PPD with 1:1 ratio. ¢, d /-V curves and I-Time curves of
TPBi:PDPP3T:PCs1BM L-PPD with 1:3:3 ratio. e, f I-V curves and |-Time curves of
PDPP3T:PS:PCs1BM L-PPD with 1:1:3 ratio. g, h -V curves and |-Time curves of
TPBi:PDPP3T:PS:PCe1BM L-PPD with 1:2:2:6 ratio. The bias were added at a constant V

= -20 V during the I-Time curves tested. The light intensity is 4.5 mW/cm? @ 850 nm.
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Supplementary Fig. 11 Electrical properties of TPBi:PDPP3T:PS:PC¢1BM L-PPDs
with different doping ratios exposed to the different wavelength of laser. a

Dependence of R on wavelength. b Dependence of EQE on wavelength. ¢ Dependence

of D*snot ON wavelength. The light intensity is 4.5 mW/cm?2.
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Supplementary Fig. 12 -V curves and /-Time curves of TPBi:PDPP3T:PCs1BM

L-PPDs exposed to the 405 nm laser. a, b 1:1:1 ratio. ¢, d 1:5:5 ratio. e, f 1:7:7 ratio. g,



h 1:10:10 ratio. The bias were added at a constant V = -20 V during the |-Time curves

tested.
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Supplementary Fig. 13 The dark current of TPBi:PDPP3T:PC¢1BM L-PPDs.
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Supplementary Fig. 14 I-V curves and /-Time curves of TPBi:PDPP3T:PS:PCsBM
L-PPDs exposed to the 405 nm laser. a, b 1:0.6:0.6:2 ratio. ¢, d 1:3:3:9 ratio. e, f

1:4:4:12 ratio. g, h 1:6:6:18 ratio. The bias were added at a constant V = -20 V during the

I-Time curves tested.
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Supplementary Fig. 15 The dark current of TPBi:PDPP3T:PS:PC¢1BM L-PPDs.
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Supplementary Fig. 16 I-V curves and /-Time curves of different L-PPDs exposed to

the 405 nm laser. a, b PDPP3T L-PPD. ¢, d TPBi:PDPP3T L-PPD with 1:3 ratio. e, f

TPBi:PDPP3T:PS L-PPD with 1:3:3 ratio. The bias were added at a constant V = =20 V

during the /~-Time curves tested.
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Supplementary Fig. 17 Electrical properties of different L-PPDs exposed to the 405

nm laser. a Dark current. b Dependence of dark current and Alph on different doping
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Supplementary Fig. 18 I-V curves and /-Time curves of TPBi:IDT-BT:PS:PCsBM

L-PPDs exposed to the 405 nm laser. a, b 0:1:1:3 ratio. ¢, d 1:2:2:6 ratio. The bias were

added at a constant V = -20 V during the I-Time curves tested.
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Supplementary Fig. 19 The dark current of TPBi:IDI-BT:PS:PC¢:BM L-PPDs.
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Supplementary Fig. 20 /-V curves and /-Time curves of TPBi/PDPP3T:PC¢1BM (1:1)
L-PPD exposed to the 405 nm laser. a -V curves. b /-Time curves. The bias were added

at a constant V = -20 V during the /-Time curves tested.
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Supplementary Fig. 21 On/off switching properties of different devices. a
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PDPP3T:PCs1BM and PDPP3T:PS:PCeiBM L-PPDs. b TPBi:PDPP3T:PCs1BM and

TPBi:PDPP3T:PS:PC¢1BM L-PPDs. The light intensity is 10.42 mW/cm? @ 405 nm.

Table S1. Summary of the UV-vis spectra and UPS analysis.

UV-vis absorption UPS
Aonset (NM)2 E%Pt(eV)P Ecuoi(€V)  Ev-Er(eV)  Erowmo (€V)° Erumo (eV)¢
PDPP3T 961 1.29 17.93 2.00 5.29 4.00
PCes1BM 623 1.99 18.35 3.25 6.12 413
TPBI 362 342 18.46 3.52 6.28 2.86

“the absorption onset wavelength of the film, ® optical bandgap calculated via Aonset, ©
HOMO levels obtained by the Ecuwf and Ey-Er values, ¢ LUMO levels determined by

the Enomo and Eg".
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