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Table S1 Thickness and RMS surface roughness according to the number of PEI/PAA bilayers.

Thickness (nm) RMS (nm)
ITO 135.8+0.3 4.4+0.3
ITO/(PEI/PAA), 3.3+0.1 3.5+0.2
ITO/(PEI/PAA), 7.4+0.4 1.4+0.2
ITO/(PEI/PAA); 12.2+0.9 1.4+0.1

ITO/(PEI/PAA), 19.4+0.2 1.440.1




Table S2 Comparison of P3HT-based photodetector with similar structure.

.. Dark current
Responsivity

Structure density D * (Jones) Reference
(A/W) (Alem?)
ITO/(PEI/PAA),/P3HT:PC4BM/Yb/Al
0.304 2.99x 10 3.11x 10" This work
(at 525 nm, -1 V)
ITO/PEIE/P3HT:PC4BM/Al
14.25 2.77x10¢ 1.04 x 102 [49]
(at 550 nm, -1 V)
ITO/PEDOT:PSS/P3HT:PC4BM/LiF/Al
0.17 3.6x 107 3.15x 101 [12]
(at 530 nm, -1 V)
ITO/PEDOT:PSS/PbS: P3HT:PC¢BM:ZnO/Al
5.6 =2x10° 1.01 x 10*2 [51]
(at 500nm, -4V)
PEN/Ag/P3HT:PC4BM/PEDOT:PSS
= 0.66 =2x 107 L5x 107 [52]
(at 525nm, 0.9V)
PEN/PEDOT:PSS/PEI/P3HT:PC4BM/poly-PT/PEDOT:PSS
=03 7.5x10% 2.2x 10" [53]

(at 505 nm, -0.1V)

* = is calculation value.
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Table S3 Electrical parameters calculated from impedance values of OPDs (at light state, -1V).

PEIE (7.5nm) (PEI/PAA), (7.4nm)
R: (Q) 20 (ITO sheet resistance)
Cy (F) Light 2.51x107° 2.90x107°

R, (Q) Light 1.52x103 5.70%102
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Fig. S1 AFM images of (a) bare ITO, (b) ITO/(PEI/PAA);, (c) ITO/(PEI/PAA),, (d)
ITO/(PEI/PAA);, and (b) ITO/(PEI/PAA), surfaces. Graphs on the right side show the
corresponding section images of the center position.
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Fig. S2 Device statistics for (a) dark current density, (b) photocurrent density (at 525 nm, -1 V),
and (c) detectivity of OPDs comprising different p-type buffer layers. The standard box plots
represent the standard deviations (90% of all data points lie between the upper and lower
whiskers).
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Fig. S3 Responsivities of OPDs comprising different p-type buffer layers at different
wavelengths (1 mW/cm?).
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Fig. S4 Transmittances of p-type buffer layers on glass/ITO substrates.
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Fig. S5 Carrier transport mechanism of the device using NiOy. (a) 0 V, dark state; (b) -1 V, dark
state; and (c) -1 V, light state.
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Fig. S6 Impedance spectra measured under light condition at 525 nm, -1 V and 1
mW/cm?. The inset shows the equivalent circuit used to model the impedance.
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Fig. S7 Logarithmic J-V characteristics of OPDs at light (1sun) and dark state.
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Fig. S8 (a) Dark current densities and (b) responsivities of OPDs over 168 h (7 days) after
fabrication.
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Fig. S9 Logarithmic J-V characteristics of the device using (PEI/PAA), at light (1sun)
and dark state with 1sun irradiation time.
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