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Figure S1. a,b HR-MS analysis of aqueous solution (a) and conventional 2-methoxyethanol based precursor solution (b) for In2O3 thin-film deposition.
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Figure S2. a,b, X-ray photoelectron spectroscopy (XPS) N 1s (a) and C 1s (b) analysis of In2O3 thin-film from conventional alcohol precursor solution. 
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Figure S3. a,b, XPS N 1s (a) and C 1s (b) analysis of In2O3 thin-film from aqueous precursor solution.
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Figure S4. a-c, High-resolution TEM cross-sectional images of aqueous route In2O3 thin-films annealed at 100 ℃ (a), 150 ℃ (b), and 300 ℃ (c). 
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Figure S5. a-d, Output characteristics of In2O3 thin-film transistors (TFT) from aqueous solution, annealed at 175 (a), 200 (b), 250 (c), and 300 ℃ (d).
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Figure S6. Bias stability test of In2O3 TFT annealed at 200 ℃. a,b Transfer characteristics with NBS (VG=-20 V) (a) and PBS (VG=+20 V) (b) time.
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Figure S7. Electrical performance of IZO TFTs with different composition from aqueous solution. a-c, Output and transfer characteristics of I9Z1O (a), I7Z3O (b), and I5Z5O (c) TFTs. (Only output characteristics for I7Z3O TFT) The aqueous precursor solution for I9Z1O TFT fabrication prepared by dissolving 0.42 g of In(NO3)3·xH2O and 0.18 g of Zn(NO3)2·xH2O in 10 ml DI water. The aqueous precursor solution for I5Z5O TFT fabrication prepared by dissolving 0.30 g of In(NO3)3·xH2O and 0.30 g of Zn(NO3)2·xH2O in 10 ml DI water.
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Figure S8. Transfer characteristics of 200 ℃ processed 36 In2O3 TFTs (6 × 6 array) using aqueous solution.
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Figure S9. Storage stability of aqueous solution. a,b Transfer characteristics of In2O3 TFTs annealed at 200 ℃from pristine and 100 days old aqueous solution (a) and photo image of them (b).
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Figure S10. TFT performance uniformity of 100 ℃ vacuum post annealed In2O3 TFT using aqueous solution. a, Transfer characteristics of 36 In2O3 TFTs (6 × 6 array). b,c Histogram of the mobility (b) and sub-threshold slope (c) for 100 ℃ vacuum post annealed 36 In2O3 TFTs (6 × 6 array) using aqueous solution.
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Figure S11. TFT performance uniformity of 125 ℃ vacuum post annealed In2O3 TFT using aqueous solution. a, Transfer characteristics of 36 In2O3 TFTs (6 × 6 array). b,c Histogram of the mobility (b) and sub-threshold slope (c) for 125 ℃ vacuum post annealed 36 In2O3 TFTs (6 × 6 array) using aqueous solution.
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Figure S12. Bias stability test of 100 ℃ vacuum post annealed In2O3 TFT. a,b Transfer characteristics with NBS (VG=-20 V) (a) and PBS (VG=+20 V) (b) time.
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Figure S13. Bias stability test of 125 ℃ vacuum post annealed In2O3 TFT. a,b Transfer characteristics with NBS (VG=-20 V) (a) and PBS (VG=+20 V) (b) time.
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Figure S14. Negative bias stability test of In2O3 and I7Z3O TFTs. a, Transfer characteristics with NBS (VG=-10V) time of the transparent In2O3 TFT (annealed at 200 ℃) on flexible PEN substrate (150 nm ITO gate electrode/176 nm Al2O3, with 150 nm ITO source and drain electrodes, channel length L=20 μm and channel width W=320 μm). b, Transfer characteristics with NBS (VG=-10V) time of the I7Z3O TFT (annealed at 250 ℃) on PI substrate (170 nm Mo gate electrode/176 nm Al2O3, with 150 nm ITO source and drain electrodes, channel length L=20 μm and channel width W=40 μm) 

