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Supplementary Materials: Figure S1: XRD pattern of P-Si, Figure 52: XPS photoelectron spectra for three different CTO films at each
element, Figure S3: I-V curve samples at NCs: 1, Figure S4: I-V curve samples at NCs: 2, Figure S5: I-V curve samples at NCs: 3.

P-Si

Figure S1. XRD pattern of P-Si. The P-Si peak was measured at all measured patterns: crystallized CTO and amorphous CTO, except for the refer-
ence pattern.
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Figure S2. XPS photoelectron spectra for three different CTO films at each element. All three peaks are at the electronic level. (a) The
peak of C is for measuring the calibration, and the charging range was 284.6 eV to fit at the lowest binding peak. (b), (c) are the spectra
of Ti and Ca, in which the main peaks are at 458.1 eV and 346.7 eV.
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Figure S3. I-V curve samples at NCs: 1, which were used for analyzing AV and Inrs/Iiss. .
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Figure S4. I-V curve samples at NCs: 2, which were used for analyzing AV and Irrs/Its. .
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Figure S5. I-V curve samples at NCs: 3, which were used for analyzing AV and Inrs/Iirs.
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