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1. The fabrication and measurement details of the LPE device.

All the chemicals used in this experiment except chicken eggs were
without further purification and deionized water was applied to all the
experiments. EA was obtained from fresh chicken eggs randomly selected from
the supermarket. A precleaned chicken egg was broken and was put in the
culture dish. Then the EA was separated with egg yolk by a stainless-steel mesh
spoon. 1 mL EA was diluted with 5 mL deionized water and then sonicated for
2 min to make the EA thoroughly dispersed. The suspended solids of the
mixture were removed with a dust-free cloth.
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Fig. S1. The fabrication process of the EA/Si device.

The substrates used in this experiment are p-type Si (1 1 1) wafers
(thickness ~ 0.35 mm and resistivity ~ 3-6 Q). It was cleaned in acetone, ethyl
alcohol, and deionized water successively using the ultrasonic bath. The
prepared EA solution was spin-coated onto Si substrate at different rotate
speeds to obtain different thicknesses. And then the device was baked at 65 °C
for 10 min.

The morphology of the EA film was characterized by field emission
scanning electron microscopy (FE-SEM, Carl Zeiss Ultra 55, Germany)
operating at 5 kV. An energy dispersive spectrometer (EDS) was used to
measure the elements composition of the EA film. The LPE performance was
measured using a digital multimeter (34410A 6 1/2 Digit Multimeter, Agilent)
in ambient condition at room temperature (~ 25+1 °C) and the position of the
laser spot was controlled by a precise translation system. The distance of the
two electrodes formed by alloying indium was 1 mm. The surface of the devices
was scanned spatially with a semiconductor laser of 10 mW (ranging from
visible to near-infrared) focused on a 50 um diameter spot without any spurious
illumination reaching the samples.



2. The characterization of the LPE device.
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Fig. S2. (a) SEM plane view micrograph of the EA film. (b) EDS maps for the
surface of EA film.

In the Fig. S2(a), it can be observed that the surface morphology of EA
film is smooth and uniform by spin coating on the Si substrate. The element
mapping of energy dispersive spectrometer (EDS) in Fig. S2(b) reveals the
presence of elements in EA film. The C, N, O, Na and S peaks appear and the
atomic percentage is C of ~ 50.49%, N of ~ 39.01%, O of ~ 9.56% Na of ~
0.51%. and S of ~ 0.10%.
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Fig. S3. (a) Schematic energy-level diagram of p-type Si (1 1 1) showing band

bending at the surface (Ref. [1], Fig. 2(a)). (b) Si 2ps/; core-level spectra of p-
Si(111).(Ref.[1], Fig. 2(b)).



The surface states could create a space charge region and strong surface
band downward bending because of Fermi energy level pinning as shown in
Fig.S3(a). Furthermore, the measured binding energy is 99.18 eV, larger than
the difference between the calculated bulk Fermi level and the Si 2ps, core
level under the flat-band condition. Therefore, the electric field is generated on
the surface of p-Si to separate the light-induced carriers as shown in Fig. S3(b).
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Fig. S4. LPV curve in different laser power under the illumination of 532 nm
laser in EA (50 nm)/Si device.

5.

Fig. S5. Full mapping of the LPV on a plane.
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Fig. S6. Schematic of the mechanism of LPE in inorganic structure.
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Fig. S7. The comparison of the electron transfer process in EA/Si structure and
Ti/Si structure.

7.
Table S1. Performance comparison of the proposed EA/Si device with the
reported classic photodetector.



Device Wavelength Laser power Sensitivity Reference

(nm) (mW) (mV/mm)
Fe;0,/Si 800 2 32.5 [2]
WS,/Si 405 10 232 [3]
ZnO/Si 980 5 104.93 (4]
Bi,Te,;Se5/Si 532 30 283.71 [5]
TiO,/MoS,/RGO/Si 810 5 15.32 [6]
MoS,/Si 532 10 329.5 [7]
MAPbIy/Si 532 0.68 50 [8]
EA/Si 980 10 357 This work

8.
Table S2. Performance comparison of the proposed EA/Si device with the
reported organic photodetector.

Device Wavelength  Laser power Response Recovery Reference
range (nm) (mW) time (ms) time (ms)
optogenetically 473 230 14.7 5.5 [9]
engineered
living cells
PSeTPTL/PC 61 uv / 3.2 0.4 [10]
BM
Carbon Nitride 405-590 50 50 850 [11]
Nanotube
Membrane
XPL6:PC10BM 320-670 1 3.5 3.1 [12]
Graphene/PTBT/  450-750 7.7 7.8 15 [13]

ODTS/p*Si



EA/Si 445-980 10 0.30 0.16 This work
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