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Figure S1. XRD patterns of the Pr/Tb:In2O3 films annealed at different temperatures, and the bottom 

pattern is the standard refraction pattern of the single-crystal bixbyite In2O3. 

 
 

 

Figure S2. The variations of time-dependent transfer curves under NBIS (a negative gate bias stress 

of −30 V combining with white LED light illumination of 250 Lux) for the TFTs with channels of 

In2O3 annealed at (a) 300, (b) 350, and (c) 400 ℃. 
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Figure S3. The variations of time-dependent transfer curves under NBIS (a negative gate bias stress 

of −30 V combining with white LED light illumination of 250 Lux) for the TFTs with channels of (a) 

Pr:In2O3 and (b) Tb:In2O3 annealed at 400 ℃. 

 

 

Figure S4. Variations of time-dependent transfer curves under NBIS with different temperatures of 

78 K, 150 K, and 220 K (a negative gate bias stress of −20 V combining with white LED light illumi-

nation of 250 Lux) for the TFTs with channels of In2O3 (measured under (a) 78 K, (b)150 K, (c) 220 

K), Pr:In2O3 (measured under (d) 78 K, (e)150 K, (f) 220 K), and Tb:In2O3 (measured under (g) 78 K, 

(h)150 K, (i) 220 K). 
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Figure S5. Variations of time-dependent transfer curves under NBS without light illumination at 

room temperature for the TFTs with channels of (a) In2O3, (b) Pr:In2O3, and (c) Tb:In2O3. 

 

Table S1. Summary of the parameters of the fitting peaks of the XPS Pr 3d spectra in Figure 7. 

Temperature Pr 3d
5/2

 Binding Energy  Pr Composition 

（℃） （eV）  （%） 

 928 931 933 935  Pr
3+

 Pr
4+

 

300 17.38 19.69 36.79 26.14  54.17 45.83 

350 16.68 20.69 35.15 25.48  51.83 48.17 

400 17.83 20.69 34.17 27.31  52.00 48.00 

 

 

Table S2. Summary of the parameters of the fitting peaks of the XPS Tb 3d spectra in Figure 7. 

Temperature Tb 3d
5/2

 Binding Energy  Tb Composition 

（℃） （eV）  （%） 

 1239.8 1243 1249.8  Tb
3+

 Tb
4+

 

300 22.87 23.00 3.07  53.00 47.00 

350 21.99 23.79 3.41  51.64 48.36 

400 23.76 27.81 3.86  49.83 50.17 

 

 

 


