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Figure S1. Scheme of the fabrication procedure for the photodetector (as described in Section 3.1).
The graphene layer is embedded between amorphous (a-Si:H) and crystalline silicon (c-Si).
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Figure S2. (a) Sketch of the device showing the path of carriers moving from the graphene contact
towards the aluminum electrode, under a negative voltage applied to graphene. Blue arrows
represent current flow associated with the applied bias, while red arrows represent the carriers
released from traps under NIR illumination. (b) Electronic components associated with the
proposed device and schematized in Figure 7.
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Working in the NIR (around 1550 nm), the refractive index of graphene reported in
Eq. 1 doesn’t significantly change moving from 1 layer to 4 layers. Given that the
absorption of a material is proportional to the product of the absorption coefficient times
the thickness, an unchanged absorption coefficient for FLG with respect to SLG is in
agreement with the largely reported result that the optical absorption of graphene
increases additively by increasing the number of layers.

To verify the application of Equation 1 even in the case of multiple layers, we carried
out numerical simulations of suspended graphene with thicknesses: 0.335 nm (1 layer),
0.67 nm (2 layers), 1.005 nm (3 layers) and 1.34 nm (4 layers). Numerical results reported
in Fig. 53 are close to what we expect from theory (additive effect of the optical absorption
by increasing the number of layers).
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Figure S3. Numerical simulation of graphene optical absorption by varying the number of graphene
layers from 1- to 4 -layers, obtained using Equation 1 reported in the manuscript.



