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Figure S1. Low (a) and high (b) magnification SEM images of the silver nanoparticles.
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Figure S2. SEM images of silicon nanoholes with low (a) and high (b) magnification,. (c) 

SEM images of the Si nanocones above the SiNHs arrays; (d) Cross-sectional SEM image of 

the SiNHs combined with Si nanocones arrays.
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Figure S3. TEM images of graphene on the silicon nanostructures. (a)-(d) TEM samples of 

the conformal graphene on silicon nanostructures via mechanically scratching.
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Figure S4. Transmittance, reflectance and absorptance of a SiNHs/Graphene sample.

Figure S5. SEM images of the photodetector based on conformal graphene/SiNHs. (a) The 

neighboring region of the Au electrode, SiNHs substrate and conformal graphene/SiNHs; (b) 

High-magnification SEM image of the etched conformal graphene on SiNHs substrates.
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Figure S6. EDS mapping images of the photodetector channel based on conformal 

graphene/SiNHs. (a) SEM image of the photodetector channel; (b)-(d) Element mapping 

images of Au, Si and C, respectively.
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Figure S7. Electrical characteristics of the photodetectors in photoconductor mode. (a)-(c) 

Schematic diagrams of photodetector based on planar graphene/Si, SiNHs arrays and 

conformal graphene/SiNHs, respectively. (d)-(f) The I-V curves of photodetectors based on 

planar graphene/Si detector, SiNHs and conformal graphene/SiNHs.

Figure S8. Photoresponse of the conformal graphene/SiNHs photodetector before 

and after exposing it in air for 6 months.
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Figure S9. (a)-(e) Photoresponse of the conformal graphene/SiNHs photodetector 

in the range of 300-1000nm, (f) Normalized responsivity versus wavelength.

Figure S10. Photoresponse of the conformal graphene/SiNHs detector at 1550 nm.
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Figure S11. Response speeds of different photodetectors. (a)-(b) Rise time τr and recovery 

time τf of the planar graphene/Si based photodetector; (c)-(d) Rise time τr and recovery time τf 

of the SiNHs based photodetector.
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Table S1 Comparison of Graphene/Si photodetector performance

Device Mechanism Responsivity Response 
time

Detectivity
(cm Hz-1/2 

W-1)
Ref

Graphene/
n-Si Photoconductive 106~107 A/W 1.8 ms - 1

Graphene/
SiO2/n-Si Photoconductive 1000 A/W 400 ns 1.1×1010

(Measured) 2

Graphene/
p-Si Photoconductive 104 A/W 6 μs - 3

Graphene/ 
Si on 

insulator
Photovoltaic 0.23A/W 20 ns 7.83×1010

(Measured) 4

Graphene 
nanowalls/

n-Si
Photovoltaic 0.52 A/W 40 μs 5.88×1013

(Measured) 5

Conformal 
graphene/

SiNHs
Photoconductive 2720 A/W 6.2 μs 1.25×1011

(Calculated)
Our 
work
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