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Orbital-resolved projected density of states (PDOS) calculations are presented for monolayer and bilayer PtTe2, including the equilibrium bilayer configuration (BL(d0)) and expanded bilayer structures (BL(d1a), BL(d1b), and BL(d2)). The contributions from Te-p and Pt-d orbitals are analysed near the valence- and conduction-band edges to examine the electronic structure characteristics across different layer arrangements and interlayer separations. 
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Figure S1. Orbital-resolved projected density of states (PDOS) for (left) monolayer and (right) equilibrium bilayer BL(d0) PtTe2. Contributions from Te-p and Pt-d orbitals are shown near the valence- and conduction-band edges. While both configurations exhibit Te-p dominance at the valence-band maximum and mixed Te-p/Pt-d character at the conduction-band minimum, the bilayer shows enhanced spectral broadening near the Fermi level due to interlayer hybridization.
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Figure S2. Orbital-resolved projected density of states (PDOS) for expanded bilayer configurations BL(d1a), BL(d1b), and BL(d2) PtTe2. The dominant orbital character at the band edges remains Te-p at the valence-band maximum and mixed Te-p/Pt-d at the conduction-band minimum across all separations. However, the spectral intensity and sharpness near the band edges evolve with interlayer distance, reflecting modulation of interlayer hybridization strength rather than a reordering of orbital contributions.

The NEB analysis reveals a finite activation barrier between the BL(d0) and BL(d2) configurations, which may induce hysteretic behavior during forward and reverse gate sweeps. Figure S3 shows the reverse transition from BL(d2) to BL(d0), with negative energy along the transition pathway, indicating that BL(d0) is energetically more stable under zero-field conditions. This suggests that the expanded BL(d2) configuration may relax back toward the equilibrium metallic BL(d0) state once the external field is removed. Unlike conventional hysteresis arising from charge trapping, this effect originates from the field-dependent interlayer energy landscape and the coexistence of competing configurations. The quantitative characteristics of hysteresis, including its magnitude and impact on device operation, remain beyond the scope of the present work and require future dynamic simulations or experimental studies.

[image: ]
Figure S3: NEB energy profile for the reverse transition from BL(d2) to BL(d0).
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