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1. The calculated results of electron relaxation times in all superlattices and their individual components
at 300 K

Table S1. The calculated results of the deformation potential constant (£1), the in-plane elastic modulus (Cop),
the effective mass (m*), the carrier mobility (12p), and the electron relaxation time (7p) of electrons (e) and

holes (h) in WS, WSe», SL1, and SL2 monolayers along the x and y directions at 300 K.

E Cop 16D oD
direction m"/me
(eV) (J m?) (cm?> V'S (fs)
X 7.17 139.35 1.13 82.50 52.98
e
y 7.22 139.62 0.34 269.26 52.43
WS,
X 1.81 139.35 2.83 276.11 445.03
h
y 1.84 139.62 0.48 1592.30 430.62
X 6.57 115.93 1.34 59.41 4533
e
y 6.72 116.18 0.39 196.80 43.36
WSez
X 1.82 115.93 5.27 84.78 254.15
h
y 1.84 116.18 0.53 815.87 247.59
X 6.28 125.09 1.24 72.48 51.21
e
y 4.63 128.09 0.46 369.72 96.20
SL1
X 1.92 125.09 2.82 204.56 328.89
h
y 1.85 128.09 0.56 1145.24 362.53
X 7.30 125.84 1.27 56.26 40.81
e
y 6.67 127.91 0.39 225.89 49.77
SL2
X 1.93 125.84 7.00 53.29 212.43
h

y 1.95 127.91 0.54 638.35 211.16




2. Detailed information about deformation potential constants of all superlattices and their individual

components
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Figure S1. The variations of VBM and CBM of (a) WS2, (b) WSe», (c) SL1, and (d) SL2 monolayers under
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different strains along the x and y directions.
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3. Detailed information about elastic moduli of all superlattices and their individual components
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Figure S2. The variations of total energies of (a) WSz, (b) WSez, (c) SL1, and (d) SL2 monolayers under

different strains along the x and y directions.



4. The electronic thermal conductivities obtained from two different formulas of all superlattices and

their individual components at 300 K
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Figure S3. The electronic thermal conductivities (k.) obtained from Eq. (5) and Eq. (6) of (a) WSa, (b) WSe.,
(c) SL1, and (d) SL2 monolayers with p-type doping and n-type doping as a function of the carrier

concentration only along the x direction at 300 K.



5. The top views of PCH structures
(a)

Figure S4. The top views of WS,-WSe> phononic crystals with periodic holes of (a) 1W+2S atoms (PCH3),
(b) IW+2Se atoms (PCH4), and (c) 1W atom (PCHY), respectively.



6. The phonon dispersion curves of all PCH structures
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Figure S5. The phonon dispersion curves of (a) PCHI1, (b) PCH2, (¢) PCH3, (d) PCH4, and (e) PCHS5

structures.



7. The average lattice thermal conductivities of four PCH structures
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Figure S6. The average lattice thermal conductivities (k,») of PCH1, PCH2, PCH3, and PCH4 structures as a

function of the temperature.



8. The electronic band structures of four PCH structures
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Figure S7. The electronic band structures of (a) PCHI1, (b) PCH2, (c) PCH3, and (d) PCH4 structures only
employing the HSE06 hybrid functional.



