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Fig. S1 XRD of InGaO films under different In/Ga ratio and thickness.

As shown in X-ray diffraction of Fig. S1, only peaks of substrates are observed, indicating the
amorphous nature of as-prepared InGaO films. This result is in line with the previous literatures'-2.
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Fig. S2 The field-effect mobilities of as-prepared InGaO films with different film thickness.

As we known, the field-effect mobility (i) can be obtained from the followed formula3:

= 2L - (Olgs">/OV 46) WC oy
where L is the channel length, Iy is the drain current, V4 is the gate voltage, W 1s the channel
width and C,, is the gate capacitance. As shown in Fig. S2, with the L of 10 um, W of 1000 pm,
and Cox of 0.69 fF/um?, the peak field-effect mobility increases from 4.76 to 8.26 and 10.05 and
13.34 cm?/Vs with the increase of film thickness, benefiting from the increase in carrier
concentration due to the increase in the number of oxygen vacancies*>.
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Fig. R3 (a) UV-Vis of InGaO films under different In/Ga ratio and thickness. (b) UPS spectra of
the InGaO film. (c, d) Band diagrams of InGaO and metal Al before and after contact.

The bandgap structures of InGaO films are determined by UV-Vis and ultraviolet photoelectron
spectroscopy (UPS), as shown in Fig. S3. As shown in UV-Vis of Fig. S3(a), when the thickness



is 3 layers, the bandgaps of InGaO films gradually decrease with the increase of In/Ga ratio,
showing values of 3.69, 3.55, 3.45, 3.40, 3.30 eV. When the ratio of In/Ga is constant, the bandgaps
of InGaO films gradually decrease with the increase of thickness, showing values of 3.70, 3.60,
3.40, 3.20 eV. From UPS of Fig. S3(b), the cutoff energy boundary (E.y,s) and onset boundary
(Eonset) of the InGaO film are 17.00 and 3.20 eV, respectively. The valence band (Ey) and Fermi
level (Eg) are calculated as - 7.42 and - 4.22 eV, respectively, according to the formula of Ey = -
[21.22 - (Ecutofr - Eonset)] and Eg = - (JEy| - Eonset), respectively. With the bandgap of 3.4 eV, the
conduction band (E¢) of the InGaO film is calculated as - 4.02 eV, as shown in Fig. S3(c). As
shown in Fig. S3(d), metal Al has a work function of 4.06 eV, and when it comes into contact with
InGaO film, ohmic contact will be formed.®.
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Fig. S4 Schematic of the imaging system.

By individually testing different devices, the corresponding imaging results are obtained. For
preventing the laser to affect other devices, a shadow mask is used to shield the other devices, as
shown in Fig. S4. During the testing process, the current values are recorded at 0 s, 10 s, and 30 s
after illumination. When changing the number of light pulses, positive Vs pulses needs to be
applied before testing to reset the device to its initial state, and then the test can be conducted.
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