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Figure S1. Low-magnification TEM images of Ag,Se QDs.

—— Ag,Se QDs
—— AgAuSe QDs

Intensity (a.u.)

L] L] L L] L] L]
0 200 400 600 800 1000 1200
Binding Energy (eV)

Figure S2. The survey XPS spectra of Ag,Se QDs and AgAuSe QDs.
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Figure S3. (a) The photograph of the side products from the preparation of AgAuSe alloy QDs;
TOF-SIMS analysis of the side products. (b—d) SIMS of the Ag*, Cl, and AgCICl- from the side
products.
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Figure S4. UV-Vis-NIR absorption spectrum of AgAuSe QDs films with different layers.
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Figure S5. The 2D height profile AFM images of AgAuSe QDs films on, (a) 2-layer AgAuSe QDs
film, (b) 3-layer AgAuSe QDs film; insert images are the curves of step height. (c) The thickness of
the film varies with the number of layers.
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Figure S6. [-V characteristics of the Ag,Se-EDT-based photodetector in dark and under an 808
nm NIR light with different illumination intensities.



Figure S7. The schematic diagram of the band alignment of the Au/AgAuSe QDs film/Au structure

Au,

under illumination at a low bias voltage.
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Figure S8. The dependences of absolute PLQY of the AgAuSe QDs with DT, EDT ligand and
different states (colloid and film) emitted at 980 nm on various illumination intensities under 445

nm laser excitation.
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Figure S9. Spectral responsivity and external quantum efficiency (EQE) of the photodetector
under 0.05 mW/cm? light illumination and 0.5 V bias voltage.

Table S1. Comparison of the key parameters between the proposed photodetector and previous low
dimension materials photodetectors.

Devices Self- Bias [V] Wavelength R [mA/W] D [Jones] Ref.
powered [nm]

Ag,Se QDs No 0.1-5 808 3 7.14x10° 1
PbS QDs/Ag NPs No 40 850 3.8 1.5x10'0 2
Ag,Se QDs/ZnO No -4-2 2000 N/A N/A 3

Ag,Se QDs No 2-4 2000-7000 0.5 N/A 4
Ag,Se QDs/TiO, No -0.4-0.4 1200 4.17 N/A 5

CdSe/ZnS QDs Yes -2.5-2.5 532 0.003 2.43x10° 6
MoS, No 10 1418 32 1x10° 7
CdSe QDs/PQT-12  Yes -0.2-0.2 420 33 5.4x10° 8

AgAuSe QDs Yes -5-5 808 35 1.55x1010 This work




The three representative parameters (responsivity R, special detectivity D”, external

quantum efficiency EQF) were determined as follows:!-°

I, -1

R:T (S1)
p= AR (s2)
(299,)
hc
EQE =R— (83)
gl

Where [, is the photocurrent, /, is the dark current, P is the radiated power (product

of area and incident light density), 4 is the active area of the photodetector, ¢ is the

electron charge, % is Planck’s constant, ¢ is the speed of light, A is the wavelength of

incident light.
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