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Table S 1 The lattice parameter(a), Binding energy(Eb) in eV, bond length, bond-angle (θ ) and Energy Band-Gap (EGap) of WXY (XY= S, Se, Te) 
monolayers

System a WXY(XY= S, Se, Te) θ Eb EGap 
Å Å Å 0 eV PBE

W-S,Se W-Se,Te eV
WSSe 3.25 2.43 2.54 81.70 -23.43 1.70

3.241,2 2.553 2.433 1.723

WSeTe 3.44 2.57 2.74 82.64 -21.19 1.34
3.444 2.565 2.725 1.425

WSTe 3.34 2.44 2.73 82.64 -21.33 1.26
3.374 2.453 2.733 1.233

Table S 2 The lattice parameter(a), Binding energy(Eb) in eV, bond length(X-M-Y), bond-angle (θ ) and Energy Band-Gap (EGap) of WSSe/WSTe 
HS

System Stacking S-W-Se θ S-W-Te θ Eb EGap
Å 0 Å 0 eV PBE

Table S 3 The lattice parameter(a), Binding energy(Eb) in eV, bond length(X-M-Y), bond-angle (θ ) and Energy Band-Gap (EGap) of WSeTe/WSTe 
HS

System Stacking Se-W-Te θ S-W-Te θ Eb EGap
Å 0 Å 0 eV PBE

Table S 4 The lattice parameter(a), Binding energy(Eb) in eV, bond length(X-M-Y), bond-angle (θ ) and Energy Band-Gap (EGap) of WSSe/WSeTe 
HS

System Stacking S-W-Se θ Se-W-Te θ Eb EGap
Å 0 Å 0 eV PBE
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eV
AA 2.44,2.55 80.19 2.43,2.73 83.92 -1.34 0.27
AA-I 2.43,2.55 80.12 2.42,2.72 83.89 -1.41 0.27

WSSe/WSTe AA-II 2.43,2.55 80.12 2.43,2.72 83.86 -1.39 0.25
(a=3.30Å) AB-I 2.44,2.55 80.15 2.43,2.72 83.86 -1.40 0.23

AB-II 2.44,2.55 80.14 2.43,2.72 83.89 -1.43 0.24

eV
AA 2.55,2.73 83.91 2.45,2.73 81.05 -1.42 0.59
AA-I 2.55,2.73 83.85 2.45,2.73 80.97 -1.49 0.54

WSeTe/WSTe AA-II 2.55,2.73 83.91 2.45,2.74 81.03 -1.43 0.58
(a=3.39Å) AB-I 2.55,2.73 83.87 2.45,2.73 80.93 -1.50 0.47

AB-II 2.55,2.73 83.87 2.45,2.73 80.95 -1.49 0.52

eV
AA 2.45,2.56 78.75 2.54,2.72 85.31 -1.26 0.11
AA-I 2.44,2.56 78.75 2.54,2.72 85.27 -1.33 0.16

WSSe/WSeTe AA-II 2.44,2.56 78.68 2.54,2.72 85.26 -1.35 0.20
(a=3.35Å) AB-I 2.45,2.56 78.67 2.55,2.72 85.27 -1.32 0.11

AB-II 2.44,2.56 78.74 2.54,2.72 85.21 -1.33 0.09
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Figure S 1: Variation of binding energy with interlayer distance for (a)WSSe/WSTe HS, (b)WSeTe/WSTe HS, (c)WSSe/WSeTe HS.

Figure S 2: Phonon Dispersion of (a) WS2, (b) WSe2, (c) WTe2 monolayers. The term LA, TA and ZA are acoustic modes whereas LO-TO and ZO terms are 
optical modes. Both acoustic and optical modes start from Γ point and end at Γ point having no imaginary frequencies prediciting the thermal stability these layers.

Figure S 3: Molecular dynamics simulations plot (a)WSSe/WSTe, (b)WSeTe/WSTe, and (c) WSSe/WSeTe HSs. The MD simulations have been performed using 
NVT ensemble average having a time step of 1femto seconds for 10,000(10ps) MD steps. The plot shows that all three HSs are dynamically stable at high temperatures 
as there is no bond-breaking or dislocation in the systems. Along with there is a snapshot of the system before and after heating in which the atoms revolve around 
their equilibrium position.
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Figure S 4: Element-wise partial density of states (PDOS) plot for (a) WSSe/WSTe HS,(b) WSeTe/WSTe HS,(c) WSSe/WSeTe HS, and normal PDOS plots for (d) 
WSSe/WSTe HS,(e) WSeTe/WSTe HS,(f) WSSe/WSeTe HS predicting type II band alignment in all three HSs because of the CBM is filled with opposite layers 
first as that of VBM.

Figure S 5: Themal conductivity plot for WXY (XY =S, Se, Te) monolayers. Black color denoted WSSe , Red color denoted WSTe and Blue color denoted WSeTe.



|41 4

Figure S 6: (a) Enthalpy vs Temperature plot (b) Entropy vs Temperature plot, (c) Free Energy vs Temperature plot for WXY (XY= S, Se, Te) monolayers and their 
HSs. In all three plots, the monolayers are denoted by Black for WSSe, Red for WSeTe and Blue for WSTe whereas the HSs are denoted by Pink for WSSe/WSTe, 
Violet for WSeTe/WSTe, and Green for WSSe/WSeTe. In Figure S5(a),(b) the value of Enthalpy and Entropy is higher in HSs as compare to their monolayers whereas 
in Figure S5(c) the value of Free energy in HSs is lower as compared to their monolayers.
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