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1. Morphology of the fabricated AZO disc arrays 

 

Fig. S1. (a) Optical image of AZO disc arrays on SiO2/Si substrate. The diameter of AZO disc is 

3μm. (b) SEM images AZO disc arrays on SiO2/Si substrate with size measured. (c) SEM images 

AZO disc arrays observed along a certain tilt angle. (d) Thickness measurements of AZO disc.  

 

2. The generation rate of hot electrons 

The generation rate of hot electron is mainly relative to the energy of incident photons, 

electric field in nanostructures, and Fermi level. The generation rate of hot electrons can be 

calculated according to the equation below
[1]
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Where Enormal(θ, φ) is the component of electric field normal to the nanostructures’ surface, 

inside the materials, and the integral is taken over the whole surface. EF is the Fermi energy of 

AZO. ℏω is the photon energy.  



3. Raman spectra of G band and 2D band 

 

Fig. S2 (a) Raman G band of pristine bi-layer graphene, red line is the fitting curve of 

experimental data. (b) Raman G band of AZO/bi-layer graphene heterostructure, red line is the 

fitting curve of experimental data. 

 

Table S1. Detail fitting results of the Raman G band for the bi-layer graphene and AZO/bi-layer 

graphene heterostructure 

  

 Center (cm
-1

) Width Height 

Bi-layer Graphene 1580 15 12367 

AZO/bi-layer Graphene 1582 16 9514 

 

 

Fig. S3. (a) 2D band of pristine bi-layer graphene, red line is the fitting curve of experimental data. 

(b) 2D band of AZO/bi-layer graphene heterostructure, red line is the fitting curve of experimental 

data. 

 

 

Table S2. Detail fitting results of the Raman 2D band for the bi-layer graphene and AZO/bi-layer 

graphene heterostructure 

  

 Center (cm
-1

) Width Height 

Bi-layer Graphene 2686 52 11845 

AZO/bi-layer Graphene 2690 52 9372 

 



4. Performance of AZO/bi-layer graphene photodetector at 3.5 μm and 4 μm, operated at 

room temperature 

 

Fig. S4. (a) Detectivity and responsivity of AZO/bi-layer graphene photodetector as a function of 

power density at 3.5 μm. Vds = 0.5 V, Vg = 0V. (b) Detectivity and responsivity of AZO/bi-layer 

graphene photodetector as a function of power density at 4 μm. Vds = 0.5 V, Vg = 0V. 

 

 

5. EQE of AZO/bi-layer graphene photodetector at room temperature 

 

Fig. S5. EQE of AZO/bi-layer graphene photodetector as a function of power density at the 

wavelengths of 3 μm (a), 3.5 μm (b) and 4 μm (c). Vds = 0.5 V, Vg = 0V. 
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