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Fig. S1 Schematic illustration of one-step synthesis of PbSe nanocrystal inks.
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Fig. S2 XPS spectra of (a) full spectra, (b) Mo 3d and (c) S 2p of 2D MoS,.
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Fig. S3 (a) AFM image and (b) the height profile of the 2D MoS2.
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Fig. S4 Absorbance spectra of the one-step synthesized PbSe NC inks and after 14 days

stored in air.
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Fig. S5 The photoresponse performance of PbSe/MoS, heterostructure photodetector

with different concentration of PbSe NCs solution.
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Fig. S6 Noise power density of the PbSe/MoS, heterostructure photodetector.

S4



7
(a) 10 (b) 10-7 +Iun 2
- ]
B/
< o
E % 103 F Q9
=] ——Dark o
o 10"} 2: r8 po—— —21.6 mW/iem? 2
12| —56.2 pwiem® —31.0 mWicm? o
L v ——51.6 mWicm® Bl
10 B —66.5 mW/cm® 10°F «
-3 -2 -1 0 1 2 3 0.01 0.1 1 10 100
Voltage (V) Light intensity (mW/cm?)
(C)20 i -m-Responsivity (d) —+—635 nm
Detectivity 410 g
RSN o] W w P  §8%
154 B
= B <
s S T 10%
< 10} £ 5
= 49 S B
51 e a
T — 10%k L-
ok B—p-E-gE A RS GHEEED L= e
0.01 0.1 1 10 100 0 50 100 150 200
Light intensity (mW/cm?) Time (s)

Fig. S7 Optoelectronic performance of the pristine 2D MoS, photodetector under
635 nm light illumination. (a) /-7 curves of the photodetector with different incident
light intensity. (b) The dependence of the photocurrent with the incident light intensity.
(c) The calculated R and D* of the photodetector as a function of the incident light

intensity. (d) I-Time curve of the photodetector with the light intensity of 51.6 mW/cm?.
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Fig. S8 Response time of the PbSe/MoS, heterostructure photodetector under 635 nm

light illumination.
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Fig. S9 Optoelectronic performance of the PbSe photodetector under 808 nm light
illumination. (a) /-V curves of the photodetector with different incident light intensity
illumination. (b) Relationship between the photocurrent and incident light intensity. (c)
I-Time curve of the photodetector with the light intensity of 32.5 mW/cm?. (d) Response

time of the pristine PbSe photodetector.

S7



0.08

=
=
E 004}
0.00} -
1.0 1.2 1.4 16 1.8
hv (eV)

Fig. S10 Tauc plot of the one-step synthesized PbSe nanocrystal inks.
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Fig. S11 (a) I-V curves and (b) semi-log I-V curves of the pristine 2D MoS, and

PbSe/MoS, photodetector with 808 nm light illumination and under dark condition.
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