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Table S1 Comparative electrical properties of thin film transistor using p-type oxide 

semiconductors
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Figure S1. (a) XRD pattern of undoped Cu2O lower intensity random oriented grains and Sb: 
Cu2O strong intensity along [111] preferred orientation, (b),(c) Selected area diffraction 
patterns obtained from Sb:Cu2O and undoped Cu2O films, respectively, (d) shows comparative 
aging time histogram of undoped Cu2O and Sb:Cu2O for 14 days’ time duration, and (e) hall-
effect measurements.
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Figure S2. Shows transfer curve and the performance of the transistor based on channel 
thickness, (a) transfer curve of Sb doped Cu2O for 2 µm thickness, and (b) transfer curve of Sb 
doped Cu2O for 0.5 µm thickness.
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Figure S3. Output curves of p-type Cu2O vertical transistors with different channel thicknesses: 
(a) 0.5 μm, (b) 1 μm, and (c) 2 μm.
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Figure S4. Reproducibility and reliability of p-Cu2O vertical transistors from 20 devices (a) 
transfer curve, and (b) Standard error of mean and variance of transistor parameters.
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Figure S5. Shows stability tests performance for the Sb doped Cu2O transistor in air and 
vacuum environment, (a) positive bias test in air environment, (b) negative bias test in air 
environment, (c) positive bias test in vacuum environment, and (d) negative bias stress test 
vacuum environment.
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Figure S6. Electrical properties of n-type IGZO TFTs: (a) transfer curve, (b) output curve, and 
(c) positive bias stability tests at VG = 10 V and VD = 5 V for 2 h in air atmosphere.
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Figure S7. Power consumption characteristics of the CMOS inverter for VDD = 2, 3, 4, and 5 
V.
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Figure S8. Schematic of our CMOS inverter using p-Cu2O vertical TFT and n-IGZO TFT. (a) 
Top-view and (b) cross-view of the structure.
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