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Abstract: The intrinsic interface configuration of Si (100) / SiO2 was optimized by PBE functional, and the electronic structure
was checked by HSE06 hybrid functional. The interface forms a continuous Si-O covalent bond network, and the interface
binding energy is-1.89 eV, which is consistent with the numerical range of the existing literature, proving that the interface is
thermodynamically stable. The HSE06 calculation confirms that the Si-3p and O-2p orbitals are strongly hybridized in the
valence band region, and the derived local interface states fill the intrinsic band gap, so that the heterojunction presents the
characteristics of band gap-free weak conductivity, eliminating the calculation error caused by the underestimation of the PBE
band gap. The reduction of electron tunneling barrier by orbital coupling is the microscopic essence of interface conduction.
The results clarify the contradictory mechanism of ultra-thin SiO2 'insulation passivation + interface tunneling', and provide an
atomic-scale theoretical basis for the optimization of TOPCon tunneling oxide layer process and the coating modification of
silicon-carbon anode.
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Bl 1 Si(100)/Si0:5 [F LA LA
Fig. 1 The initial structure model of Si (100 ) / SiO2 heterojunction
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Fig.2 Geometrically optimized Si (100 ) / SiO 2 heterojunction atomic structure
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Fig. 5 The total density of states and partial density of states ( a.heterojunction total density of states map ; b. Si
partial density of states spectrum ; c. O partial density of states spectrum ; d.heterojunction HSE06 total state density

map ; the Si-HSE partial density of states spectrum ; f. O-HSE partial wave density of states )
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Fig. 6 Two-dimensional differential charge density profile of Si (100 ) / SiO2 heterojunction
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Fig. 7 Three-dimensional differential charge density section of Si (100 ) / SiO2 heterojunction
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Fig. 8 Two-dimensional ELF section of parallel interface
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Fig. 9 Three-dimensional ELF isosurface of Si (100 ) / SiO: heterojunction
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