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Figure S1. The Ellingham diagram for tin oxides and copper oxides. Thermodynamic data 

adopted from reference [1].  
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Figure S2. Current-voltage characteristics of the ATO dielectrics. The capacitance-voltage 

curve is shown in the left inlet, which was measured at 1 MHz and the capacitance-frequency curve 

is shown in the right inlet, which is measured at a bias of 1 V. The contacting area of metal-

insulator-metal is about 25000 µm2 and the average capacitance is found about 55 nFcm-2.  

 

 
 
Figure S3. Mobility evaluated from multiple channel W/L ratios and reliability test of 

both p- and n-type TFTs. Field-effect mobility of both p- and n-type TFTs with multiple W/L ratios 

range from 0.05 to 10 are shown in (a). Multiple cycles of dual-sweep transfer characteristic curve 

of (b) n- and (c) p-type TFTs. 
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Figure S4. Performance of TFTs with various SnO and Cu2O thickness combinations. 

Thickness combinations design of bilayer sample is presented in (a). Specific parameter 

comparisons of (b) field-effect mobility, (c) threshold voltage and (d) on current to off current ratio. 
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Figure S5. XPS Sn 3d peaks of bilayer samples. XPS Sn 3d peaks of (a) before and (b) after 

annealing bilayer samples. (c) Relative atomic contents of various valence states of tin in before 

and after annealing samples. 

 

 
 

 
 
Figure S6. UV-Vis transmittance spectra. The SnO single layer film shows transmittance above 

85%, and bilayer film shows transmittance above 54% in visible range.   
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Figure S7. EDS point analysis of bilayer sample. (a) High resolution transmission electron 

microscopy (HRTEM) micrograph, distinct CuO (pink rectangular) and SnO2 (yellow rectangular) 

zones are shown. (b) and (c) are the EDS spectra for points marked in (a), the copper signal at P2 

might come from the copper grid.

Figure S8. Cross-sectional TEM micrograph for the as-deposited bilayer sample. Both the 

CuO2 and SnO layer are found to be amorphous. 
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