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Figure S1. (a) Schematic diagrams of MoS,_ F. (b) Schematic illustrations of the FDTD simulations

of MoS, F.
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Figure S2. Schematic diagrams of volume of materials and volume of the space where the material is

located.
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Figure S3. The electric field distribution (|E[?) of 1 to 8 layers of MoS,_F, respectively. The insert is

the light absorption of 1 to 8 layers of MoS, F.
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f-powered PD under 532 nm laser illumination with different

power densities from 10 to 31 mW c¢m at zero bias.

Figure S6. /-¢ characteristics of the sel
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Figure S7. I-¢ characteristics of the self-powered PD under 660 nm laser illumination with different

power densities from 10 to 88 mW c¢m at zero bias.
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Figure S8. (a) Photoresponse behaviors of the self-powered PD under 405, 532, 660, and 808 nm laser illuminations at 0
V bias voltage. (b) The external quantum efficiency (EQE) and noise equivalent power (NEP) of the PD as a function of
power density under 808 nm laser at zero bias. (c) The external quantum efficiency (EQE) and noise equivalent power

(NEP) of the PD as a function of voltage under 808 nm laser with a power density of 106 mW c¢m2.



External quantum efficiency (EQE) !-? and noise equivalent power (NEP) ! can be calculated by the

following equation:

EQE =R X [hc/(eM)],

NEP = [2el /R
or NEP = (R x \[Ag)/D

where R is the responsibility at 1 wavelength, / is Planck’ constant, ¢ is the speed of light, e is the
elementary charge, 4 is the incident light wavelength, /, is the dark current, 4, is the active area of the
fabricated device, and D is the detectivity of the PD. As is shown in Figure S8c, the EQE and NEP of
the fabricated device can reach to 0.2% and 6.27x1071° WHz'"? at 1 V. Contrary to detectivity, the
lower the NEP value, the better. The result shows that the increase in voltage can enhance the
performance of PD to a certain extent, because the applied bias can promote the movement of carriers
and then enhance the PD’s performance. Figure S8b shows that the increase in power density is benefit

to the PD’s performance at zero bias.
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Figure S9. Schematic diagram of device bending and calculation formula of bending angle .

Table S1. The bending angle & corresponding to the bending stages of the flexible device.

Bending states I II 111 v I

(o]

a 0° 58° 103 151




Table S2. Performance comparison of MoS,-based photonic devices.

Materials Wavelength Bias (V)  Responsibility Detectivity Reference
(nm) (mA/W) (Jones)

pristine MoS, 980 0 2 X 104 120 £ 80 Yuetal?

nanosheets

rhodamine 980 0 6 x 10 300 £ 200 Yu et al.#

6G-treated

MoS,

nanosheet

single-layer 550 0 0.42 - Yin et al.>

MoS,

nanosheet

MoTe,/MoS, 1550 0.8 17 X 1073 - Zhang et al.®

nanosheet

MoS, with Au 830 0 0.013 Hou et al.”

nano-antenna

arrays

MoS, 532 0 6 Rahmati et al.®

nanosheet

arrays

MoS, F 808 1 1.4 3.4 x 103 This work

MoS, F 808 0 6.5 X 103 2.7 X 10° This work
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