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Figure S1 shows the surface topography of LaAlO3 with a scan size of 1xIum2, and the 3D
topography image is shown in Figure S1b. The root mean square of the film surface roughness is
about 1.82 nm. According to the literature [1], proper surface roughness is conducive to improving
device performance, which is related to the strain of MoS2. At the same time, literature [2] pointed
out that rough surface will produce greater threshold voltage drift than smooth surface. This may
also be the part reason why we get the ideal memory device. Figure S2 shows the XPS spectrum of
LaAlO3 film, the binding energy positions of La3d, Ols, Al2p are 843.17eV, 536.17eV, 78.67eV,
respectively. Figure S3 shows the Ols XPS spectrum of LaAlO3 film. The Ol1s XPS spectrum is fitted
with two Gauss-Lorentz peaks. The binding energy positions of La-O-Al and Al-O-Al are 530.27 eV
and 531.67 eV, respectively. Figure S4 shows the HRTEM image of the sample of LaAlO3 film, from
which an unclear transition layer is found that is caused by Si element diffusion. No nano-sized
crystals or long-range ordered crystals are observed in LaAlO3 film, which indicates that the LaAlO3
film may be amorphous.
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Figure S1. LaAlO3 film interface atomic force microscopy (AFM) topography. (a) 2D image. (b) 3D
image.
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Figure S2. XPS spectrum of LaAlO3 film.
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Figure S3. Ols XPS spectrum of LaAlO3 film.
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Figure S4. Cross-sectional HRTEM images of sample.
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Figure S5. Non-volatile Memory Cells Based on MoS2/Graphene Heterostructures [3].
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Figure S6. M0S2/SiO2 back gate transistor [4].
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