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Electrical transport modeling

The density of state effective mass m™* and Lorenz number L were calculated based on single Kane

band (SKB) model by the following equations:!
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Here, kg is the Boltzmann constant, K is the the anisotropy factor, 0 1 (60 is the generalized

Fermi integral, = is the deformation potential of materials,
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Clis the average longitudinal elastic



*

constant, € is the reduced carrier energy €=E/kgT, m* is effective mass of charge carriers, = ! is

the inertial effective mass, and the reduced chemical potential is given by $= Ep/(kgT), where Ey is
the Fermi energy.
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Details of weighted mobility and quality factor calculations

Weighted mobility (u,,) and quality factor (B) were calculated using the following

equations:?3
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Supplementary details

Figure S1. Scanning electron microscopy images of (a) pristine PbSe, (b) PbSeq 996Br¢.004, and (c)

Pby.9Sng.1Se).496B10.004T€0.25S0.25.
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Figure S2. Thermoelectric performance of pristine PbSe. Temperature-dependent (a) electrical
conductivity o, (b) Seebeck coefficient S, (c) total thermal conductivity xi, and (d) figure-of-

merit z7.
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Figure S3. Temperature-dependent lattice thermal conductivity xj, for pristine PbSe and
Pbo_gsno.lS€0_5_xBI'xTeo_zsso_25 (.X' = 0002, 0003, 0004, and 0005)
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Figure S4. Thermoelectric performance of n-type PbSeg9Bro004. Temperature-dependent (a)
electrical conductivity g, (b) Seebeck coefficient S, (c) total thermal conductivity #, and (d)

figure-of-merit z7.
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Figure S5. Thermoelectric performance of p-type (GeTe)qgs(AgSbSeS)q s for the single-stage
device construction. Temperature-dependent (a) electrical conductivity o, (b) Seebeck coefficient
S, (c) total thermal conductivity xi. (d) Temperature-dependent figure-of-merit z7' for n-type

Pbyg.9Sng.1Sep 496Bro.004T€0.2550.25 and p-type GeTe-based sample.
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Figure S6. Heat flow (Q) as functions of current (/)

Pbo_gsno.lSeo_496BI'()_()()4Teo_25So,zs—based TE device.

6
T.=300 K
(1T
. ..oooooooolo"..........::b
o bb””b’b’.’bb"pbbibbhbbbb
O
AT=250 K
AT=300 K
AT=350 K
AT=400 K
AT=470 K
0.0 0.3 0.6 0.9 1.2
I(A)

S10

for

the

n-type



1. E. O.Kane, J. Phys. Chem. Solids, 1957, 1, 249-261.

2. G. J. Snyder, A. H. Snyder, M. Wood, R. Gurunathan, B. H. Snyder and C. N. Niu, 4dv. Mater-.,
2020, 32, 2001537.

3. Y. Pei, H. Wang and G. J. Snyder, Adv. Mater., 2012, 24, 6125-6135.

S11



