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TABLE SI. The calculated equilibrium lattice constants (a and c) and atom positions for the Tl2H and Tl2H2 monolayers.
	
	Lattice constants
(Å)
	Atoms
	Position

	
	
	
	x
	y
	z

	Tl2H
	a = 5.24 
	Tl1
	0.3333
	0.6667
	0.5068

	
	c = 19.71
	Tl2
	0.6667
	0.3333
	0.4920

	
	
	H
	0.3333
	0.6667
	0.6012

	Tl2H2
	a = 5.28
	Tl1
	0.3333
	0.6667
	0.5015

	
	c = 19.33
	Tl2
	0.6667
	0.3333
	0.5015

	
	
	H1
	0.3333
	0.6667
	0.5985

	
	
	H2
	0.6667
	0.3333
	0.5985
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Fig. S1. The calculated phonon spectra of the Tl2H (a) and Tl2H2 (b) monolayers.
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Fig. S2. The top (a) and side (b) views for the Tl2H2 monolayer on the SiC substrate. (c) The calculated phonon spectrum of the Tl2H2 monolayer on the SiC substrate.
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Fig. S3. Band structures obtained with HSE06 functional. (a) and (b) are for the Tl2H monolayer without and with SOC, respectively. (c) and (d) are for the Tl2H2 monolayer without and with SOC, respectively.



Fig. S4. The binding energies as a function of the strain for the monolayer Tl2H and Tl2H2. The red and green colors give the Tl2H and Tl2H2 results, respectively.
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[bookmark: _Hlk124354494]Fig. S5. (Color online) The orbital-projected band structures of the monolayer Tl2H under different strengths of the biaxial strain. The SOC is considered. The dot size is proportional to the contribution of the corresponding orbitals. The blue arrow represents the direct band gap (△Ed) at the Γ point. The black arrow represents the split of px/y orbitals for SOC. The green arrow represents the global band gap (△Eg). 
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Fig. S6. (Color online) The band structures of the monolayer Tl2H2 under different strengths of the biaxial strain. The SOC is considered. The blue dots represent the distribution of pz orbital in the system under the corresponding conditions.
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