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Part I: Calculations

1. Relationship between electron concentration (n) and Fermi level (EF) in 
semiconductors

        (S1)
𝑛= 𝑁𝐶𝑒𝑥𝑝( ‒

𝐸𝐶 ‒ 𝐸𝐹
𝑘𝑇

)

               (S2)𝐸𝑔= 𝐸𝐶 - 𝐸𝑉

             (S3)𝑉𝐵𝑀= 𝐸𝐹 - 𝐸𝑉

         (S4)𝐸𝐶 - 𝐸𝐹= 𝐸𝑔 - 𝑉𝐵𝑀

Where k, T are the Boltzmann constant and temperature, EC, EV, Eg and Nc are 
conduction band level, valence band level, band gap and effective state density of 
conduction band, respectively. According to Equation S1 and S4, n becomes smaller 
as VBM becomes smaller.

2. Initial photocurrent of MSM devices

        (S5)𝐼𝑝ℎ= 𝑞𝜂(𝑃𝑜𝑝𝑡/ℎ𝜐)
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Part II: Supplementary Figures

Figure S1. The XPS survey spectrum of the surface of the ALD-TiO2 film on SiO2/Si 
before calcined.

Figure S2. The O 1s (a) and Ti 2p (b) spectra of the surface of the ALD-TiO2 film on 
SiO2/Si before calcined, respectively.



Figure S3. The Si 2p spectra of the surface of the ALD-TiO2 film on SiO2/Si before (a) 
and after (b) calcined, respectively.

Figure S4. The differential resistance between the source and the drain at the VG bias 
of 0 V



Figure S5. The transfer curves and their linear fit results of MSM-IGFET at VD of 3 V 
and 5 V, respectively.

Figure S6. IDS-VD characteristics of the MSM-IGFET without calcination at room 
temperature in dark.



Figure S7. The transfer curves of the device before the calcination and their polynomial fit results 
of MSM-IGFET at 3 V (a), 5 V (b), and 10 V (c), respectively.

Figure S8. UV-vis absorption spectrum of as-prepared TiO2 film on the surface of the SiO2/Si (a) 
and Si wafer (b).
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Figure S9. The slope of the linear fit to the IDS - VD curves at the VG of 8 V upon 330 
nm light (~ 0.5 mW/cm2).

Figure S10. The slope of the linear fit to the IDS - VD curves at the VG of 4 V upon 330 
nm light (~ 0.5 mW/cm2).

Figure S11. The slope of the linear fit to the IDS - VD curves at the VG of 0 V upon 330 
nm light (~ 0.5 mW/cm2).



Figure S12. The slope of the linear fit to the IDS - VD curves at the VG of -4 V upon 330 
nm light (~ 0.5 mW/cm2).

Figure S13. The slope of the linear fit to the IDS - VD curves at the VG of -8 V upon 330 
nm light (~ 0.5 mW/cm2).

Figure S14. The leakage currents between Drain and Gate (red), between Source and 
Gate (black), respectively.


