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Fig. S1. XRD linear scanning results of the LNO (x = 0.07) films with varying thicknesses.
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Fig. S2. XRD linear scan results of 50 nm LNO films with varying Li doping concentrations.
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Fig. S3. XRR results of LNO (x = 0.07) films with varying thicknesses.



S4 Z5H1 T Lig1sNiogsO i 5 MgO #JiE(220) ) 148 K3 . &EFE 90
IR AT R AF LA TS LU, R T LNO iR 5 MgO A AME SR R .

——1NO(220)
5
s
2 ——Mg0(220)
2
i)
£
L | | | 1
-180 -90 0 20 180
¢(Deg.)

S4. Lig1sNipgsO 5 MgO #1i(220) 1) ¢ F1 65 it
Fig. S4. ¢ scan pattern of Lig1sNiggsO (220) film on MgO (220) substrate.
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Fig. S5. Rocking curves of LNO (x = 0.07) films with varying thicknesses. Inset shows the

evolution of thickness-dependent full width at half maximum (FWHM).
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Fig. S6. Rocking curves of 50 nm LNO films with varying Li doping concentrations.
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Fig. S7. Surface morphology characterizations of LNO (x = 0.07) films with varying thicknesses:
(@ — () AFM images of LNO films, ranging from thinner to thicker films; (i) the
root-mean-square (RMS) roughness values.
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Fig. S8. Surface morphology characterizations of 50 nm LNO films with varying Li doping
concentrations: (a)—(f) AFM 2D images of LNO films with varying Li-doping concentrations; (g)
the trend of root-mean-square (RMS) roughness relative to doping content.
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Fig. S9. XRD linear scan results of the transparent heterostructure.
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Fig. S10. Rocking curves of the LNO/LSSO(002) transparent heterostructure.
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Fig. S11. Rocking curves of the LNO/LBSO(002) transparent heterostructure.
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Fig. S12. ¢ scan of the LNO/LBSO/MgO (202) heterostructure.
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Fig. S13. I-V results of single-layer films: (a)—(c) the I-V curves of LNO, LSSO, and LBSO
single-layer films; (d) the schematic of the test.



