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1 The TEM diffraction photographs of TO and AO/TO layers
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Fig. S1 TEM diffraction photographs of TO layer and AO/TO layer

2. The preparation of (AO/TO)/AmAO and 24-nm-TO/(AO/TO)/AmAO
As shown in Fig. 3a in the manuscript, the current density is divided into two

phases when the positive voltage was applied again: (a) < 90 MV m!, (b) > 90 MV
m!. The two phases mean two layers are developed. The current density at < 90 MV
m-! is lower than that at > 90 MV m-l. It is suggested that the Al,O5/TiO, layer is

developed < 90 MV m! because the resistivity of Al,03/TiO, layer is higher than that

of TiO, layer. We prepared ~15-nm-thick Ti electrode by magnetron sputtering at 50

w for 200 s. The 60 nm Au electrode was sputtered on the samples, and then applied

electric field of 90 MV m! (~23 V) and 500 MV m'! (~140 V), respectively.

3 The transport behavior of titanium ions
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As shown in Fig. 6, the thickness of titanium electrode decreased from 65 to 44
nm. If the titanium transformed into titanium dioxide (TO), the thickness ratio should

be:
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where Mzo is the molar mass of titanium dioxide (79.9 g mol!); Mri is the molar mass

of titanium (47.9 g mol!); PTi is the density of titanium (4.5 g cm); PTO is the density
of titanium dioxide (3.9 g cm™).
In practice, the ratio is:
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The experimental value was lower than the theoretical value confirming ions

transported into newly-formed aluminum oxide layer.



