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Figure S1. (a) Top view and side view of the unit cell of the Ga2O3 monolayer. (b) Projected band structure of the Ga2O3 monolayer. The contributions from the Ga and O atom are represented by the navy blue and cyber-yellow colors, respectively. (c) Phonon dispersion relations of the Ga2O3 monolayer. (d) Electronic band structure of the SiC monolayer. The contributions from the Si and C atom are represented by the navy blue and cyber-yellow colors, respectively. The inset shows the top view of the SiC monolayer. Electron localization function of the (f) Ga2O3 monolayer, and (g) SiC monolayer. Yellow overlayers represent the localization of the electrons.



[bookmark: _Hlk162452101]The geometry-optimized structure of the Ga2O3 mono-layer is shown in Figure S1(a). We obtained a lattice constant of 3.09 Å for the geometry-optimized structure of 2D Ga2O3, consistent with the work of Liao et al1. Three O-layers and two Ga-layers alternate in the structure of the FE-Ga2O3 layer while the movement of the internal O-layer determines the structure’s polarization inversion. The electronic band diagram of the layered Ga2O3 is illustrated in Figure S1(b). Layered Ga2O3 is a semiconductor with an indirect band gap of 1.202 eV. The valence band maximum (VBM) is located at the K point while the conduction band minimum is located at the  point. In order to verify the dynamic stability of the layered Ga2O3, the phonon dispersion spectrum of the Ga2O3 layer is calculated. As Figure S1(c) suggests, soft-frequency phonon mode is absent in the dispersion relation, indicating that monolayer Ga2O3 is dynamically stable. Figure S1(d) presents the band structure of 2D SiC while the inset shows the top view of the unit cell of 2D SiC. As our calculation yields, the optimized lattice constant of the 2D SiC is 3.095 Å, which agrees well with the earlier studies2–4. 2D SiC is semiconductor with an indirect band gap of 2.54 eV, VBM located at the K-point while CBM located at the  point. The phonon dispersion spectrum of the monolayer 2D SiC (Figure S1(e)) indicates that there is no negative frequency phonon mode, confirming the dynamic stability of the monolayer SiC. Figure S1(f) and (g) depict the electron localization function (ELF) of the layered Ga2O3 and SiC, respectively, where form the covalent bonding characteristic between the Si and C atoms as well as Ga and O atoms can be observed.
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Figure S2. Electronic band diagram of the four configurations of the Ga2O3/SiC vdW bilayer heterostructure. (a) X1, (b) X2, (c) X3, (d) X4 configuration.
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Figure S3. The variation of the band gap (Eg) as a function of vertical strain applied to the Ga2O3/SiC vdW bilayer heterostructure. 
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Figure S4.  (Projected) Electronic band diagram of the Ga2O3/SiC vdW bilayer heterostructure under various biaxial strains applied to it.








Table S1. Binding energy, optimized interlayer distance and type of band alignment of the four configurations of the Ga2O3/SiC vdW bilayer heterostructure. 
	Stacking Configuration
	Binding energy (meV2)
	Optimized interlayer distance (
	Band Alignment

	X1
	-28.15
	3.025
	Type-III

	X2
	-25.05
	3.183
	Type-III

	X3
	-20.51
	3.294
	Type-III

	X4
	-20.48
	3.546
	Type-III
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