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Fig. S1. UV-Vis spectrum of as prepared In,O; film. (a) UV-Vis transmission spectrum of spin-coated
InyO5 thin film on quartz substrate. (b) Tauc analysis of the absorption spectrum of In,O; yields the
bandgap as 3.62 eV.
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Fig. S2. Electrical and capacitance-voltage (C-V) measurements of Au/In,O5/Si(p**) structure (inset:
schamatic of structure). (a) Current-voltage (/-V) curve of Au/In,O;/Si(p™™) structure, showing a
typical Schottky diode behavior with a rectification ratio ~103. (b) C-V curve of the diode. Capacitance
was measured with voltage applied on Au electrode. Semiconductor capacitance (C,) was extracted as

52.4 nF cm2at V=0 V. (c) Corresponding C->-V plot and mean carrier concentration of In,O; was
extracted from the slope as 1.15x 10'7 cm™.
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Fig. S3. Saturation voltage as a function of gate voltage for SGT and ohmic TFTs on rigid substrate
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with SiO, dielectric. SGT shows a much lower slope of ~0.2 than that of ohmic TFTs (~1).
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Fig. S4. Transfer curves of 20 devices for both ohmic TFTs and SGTs. All the ohmic TFTs exhibit
severe negative threshold voltages (-18 + 2.7 V). While the SGTs show positive threshold voltages (2.1
+ 1.9 V), enabling low-voltage operations.
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Fig. S5. Characterization of In,O; SGTs with different channel thickness. (a-b) AFM height profiles
(top) and corresponding AFM images (bottom) of as-prepared In,O; thin films with 3 (a) and 5 (b)
layers, showing thicknesses of ~15.8 and ~18.2 nm, respectively. (c-d) Transfer (¢) and output (d)

curves of SGTs with 1, 3, and 5 channel layers.
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Fig. S6. Cross-sectional SEM image of spin-coated PI thin film, showing a thickness of ~1.7 um.
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Fig. S7. Electrical performance of solution-processed Al,O; dielectric layer. (a) Capacitance-frequency
(C-F) and (b) Current-voltage (/-V) measurement of Au/Al,Os/ Si(p**)-based MIM capacitor. The Al,0O;
dielectric (~30 nm thick) exhibits high capacitance of 183.0 nF cm at 1 kHz and a high breakdown
voltage of ~3.5 MV cm'!.
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Fig. S8. Saturation voltage as a function of gate voltage for flexible SGT and ohmic TFTs on PI
substrate with Al,O; dielectric. SGT and ohmic TFT exhibit slopes of ~0.17 and ~1, respectively.



Table S1. Comparation of electrical and mechanical performance of TFTs with Schottky-barriers.

Channel Sour‘c ¢ Vin SS Povsrer Intrinsic Bending Ref.
material /drain ) (mV dec?) density* ain radius
electrodes (mW cm?) g v
Polysilicon Cr/Cr -23 NA 400 500 NA !
1GZO Pt/Pt 3 NA 14 ~29000 NA 2
1IGZO Mo/Mo 1.5 280 0.0075 450 NA 3
ZnO Pt/Ti -3.4 750 160 >100 NA 4
ZnO Au/Al NA NA 50 NA NA 3
C8- 6
BTBT/PS Ag/Ag -0.01 60.2 0.10 ~1100 NA
N2200 Avu/Al 0.1 NA 10 NA 5.8 mm 7
This
In, 04 Avu/Al 0.42 102 0.0463 ~1000 5 mm
work

*Power density is calculated by Py, =Ips st X Vps sa/ (W % L). The saturation current (/pg s.) and voltage
(Vs sar) values are obtained from output characteristics in the references.
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