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Table S1. Equations for electronic conduction mechanisms in dielectric film.

Conduction mechanism Equation
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Figure. S1. Reflection electron energy loss spectroscopy (REELS) analysis of Al2O3. The 

calculated energy band gap is 7.6 eV.



Figure. S2. Al 2p, In 3d, O 1s, and valence spectra for the IA (3nm-InOx/20nm-Al2O3) stack 

as a function of sputter time for depth profile in X-ray photoelectron spectroscopy (XPS) 

analysis.



Figure. S3. X-ray photoelectron spectroscopy (XPS) depth profile of In 3d and Si 2p in IA 

(3nm-InOx/20nm-Al2O3) stack, and Si 2p in 20nm-Al2O3 film on Si wafer. 



Figure S4. Fitting with various conduction models of the MSIM diode.



Figure S5. Capacitance–frequency curve of Al2O3 at applied DC voltage of –1V.



Figure S6. Wake-up effect of the MSIM diode. After the first sweep, the diode exhibited 

good rectifying characteristics.



Figure S7.   characteristics of the MSIM diode using Al2O3 by thermal-atomic layer 𝐽–𝑉

deposition (ALD).


