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Note S1: The Fermi level of p-type Si and n-type Si

The Fermi level of p-type and n-type Si can be calculated by the formula below as 

below:
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where EF-P and EF-N are the Fermi level of the p-type and n-type Si we used, Ei is the 

middle value of the band gap, kB is the Boltzmann constant, T is the temperature, ND is 

the electron concentration, NA is the hole concentration, ni is the intrinsic carrier 

concentration of Si which is about 1.5×1010 cm-3. The hole concentration of the p-type 

Si rod we used is 1.30×1018 cm-3. So, the Fermi level of the p-type Si is calculated 

about 5.05 eV according to equation (1). The electron concentration of the n-type Si we 

used is 4.63×1016 cm-3. Therefore, the Fermi level of the n-type Si is calculated about 

4.27 eV according to equation (2).

Note S2: The graphene/GaN heterostructure ultraviolet photodetector

The n-GaN had been obtained, which was grow on a sapphire substrate. The surface 

of GaN was cleaned utilizing acetone isopropanol and deionized water for 5 minutes 

respectively. Then the Ni/Au electrode was obtained by thermal evaporation on the 

front surface of GaN with a thickness of 70 nm. Monolayer graphene was grown on the 

surface of the copper foil through chemical vapor deposition (CVD) technique. The 



monolayer graphene on a copper foil would be cover with polymethylmethacrylate 

(PMMA) on one side by spin-coating method. Heating some minutes to dryness it, the 

other side would be exposed to ultraviolet ray to break down the structure of graphene. 

All of copper foil would be put in home-made corrosive liquid (CuSO4 : HCl : 

H2O=10g:50ml:50ml). Graphene would be transferred into deionized water to avoid 

the ions of solution attached. Then, graphene would be transferred to as-treated GaN 

substrate to form graphene/GaN heterostructure. After that, the silver electrode on the 

surface of graphene would be prepared and heated on the hot plate with the temperature 

105℃. 



Figure S1: Adding two auxiliary lines to intersect at the origin, the dynamic Cu/p-Si 
junction deviate from the origin.



Figure S2: (a) The schematic diagram of Cu/p-Si wind driven semiconductor 
electricity generator. (b) The band structure of copper and p-Si relative to vacuum 

level before contacting to each other.  



 
Figure S3: The output voltage of the structure of Al/p-Si wind driven semiconductor 

electricity generator. The contact area is 0.45 cm2 and the rotate speed is 11 r/s.



Figure S4: The output voltage of the structure of n-Si/p-Si wind driven semiconductor 

electricity generator. The contact area is 0.45 cm2 and the rotate speed is 11 r/s.



Figure S5: The output current of the structure of Al/p-Si wind driven semiconductor 

electricity generator. The contact area is 0.45 cm2 and the rotate speed is 11 r/s.



Figure S6: The output current of the structure of n-Si/p-Si wind driven semiconductor 

electricity generator. The contact area is 0.45 cm2 and the rotate speed is 11 r/s.



Figure S7: (a) The static IV curves of Cu/p-Si (1-10 Ω·cm) and (b) Cu/n-Si (1-10 

Ω·cm): the black and blue curves are measured just after HF solution treatment, the red 

and cyan curves are measured after experiments.



Figure S8: The diagram of two-dimension structure of Graphene/GaN ultraviolet 

photodetector under the ultraviolet light.



Figure S9: The physical picture of the structure Graphene/GaN ultraviolet 

photodetector, the effective UV-light (365 nm) absorption area is about 16 mm2.


