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Figure S1 RHEED patterns of YSZ substrates with different orientations: (a) [100], (b) [110],
and (c) [111].
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Figure S2 RHEED patterns of TiN grown on (a) Y SZ[100;, (b) YSZ[1105, and (¢) YSZj1117 along

different azimuthal rotation. The 0° denotes the initial azimuthal rotation.
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Figure S3 AFM images of TiN films grown on (a) Y SZ100], () YSZ[110], (C) YSZ[111) SUbstrates.
(d-f) the corresponding AFM images of HZO films deposited on the above TiN.
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Figure S4 XRD patterns of TiN films prepared by PLD on YSZio0;, YSZ[1105, and YSZpi1y
substrates respectively identified the TiN different growth speeds. All TiN films grew 5000 laser
pulses (5000P) with the laser fluence of 0.65 - 1.0 J cm™ and the laser repetition rates are 5 Hz.
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Figure S5 (a) HAADF-STEM image and (b-d) EDS mapping of the TiO2/YSZ heterostructure
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Figure S6 High-resolution TEM micrographs of the epitaxial interfaces of HZO/TiN and

TiIN/YSZ. Crystalline TiO2 layer can be seen clearly.



