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Figure S1
Electrical resistance of PbTe-2% MgTe doped with 4% Na (p-type) and PbTe doped
with 0.2 % Pbl, (n-type) legs with CoggFeg, diffusion layers measured by line scanning

along the length at room temperature. Few changes have been found for both samples.
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Figure S2

Temperature dependence of the (a) thermal diffusivity (D) and (b) heat capacity (Cp) for
the PbTe—-2% MgTe doped with 4% Na (p-type) and PbTe doped with 0.2 % Pbl, (n-
type).



Figure S3
(a) High-angle annular dark-field scanning transmission electron microscope image
image of n-type PbTe doped with 0.2% Pbl,. (b), (c), and (d) Energy dispersive

elemental mapping of the area shown in (a) for elements I, Pb, and Te.
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Figure S4
Temperature dependence of the calculated Lorenz number (L) of p-type PbTe—2%
MgTe doped with 4% Na and n-type PbTe doped with 0.2% Pbl,.
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Figure S5

Measured (a) open-circuit voltage (V,.), (b) maximum power output (P.x) and internal
resistance (Rj,), (c¢) open-circuit heat flow (Q,), and (d) maximum conversion
efficiency (#7max) of the nanostructured PbTe-based module (PbTe—2% MgTe doped
with 4% Na (p-type) and PbTe doped with 0.2 % Pbl, (n-type)) as functions of
temperature difference (A7). The module testing was performed four times on the same

module with 7;, at 873, 773, 673, and 573 K, and 7 at 283 K except 7, at 303 K for the

second measurement to confirm the reproducibility.
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Figure S6

Temperature dependence of the (a) Seebeck coefficient (), (b) electrical resistivity (p),
(c) total thermal conductivity (), and thermoelectric figure of merit (Z7) of

commercial p- and n-type Bi,Te; which was used to fabricate the segmented module.
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Figure S7

Measured (a) open-circuit voltage (V,.), (b) maximum power output (Pp.y) and internal
resistance (R;,), (c) open-circuit heat flow (Q,.), and (d) maximum conversion
efficiency (77max) of the segmented Bi,Tes/nanostructured PbTe (Bi,Tes/PbTe-MgTe (p-
type)-Bi,Tes/PbTe (n-type)) module as functions of temperature difference (AT). The
first and second measurements are performed with 7. at 283 K and T, at 873, 773, 673,
and 573 K, while the third measurement is done with 7;, at 873 K and 7 at 283, 303,
and 323 K.
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Figure S8

Temperature dependence of the (a) electrical resistivity (p) and Seebeck coefficient (S)
and (b) total thermal conductivity () and thermoelectric figure of merit (Z7) of

CopsFeg,» which was used as diffusion layer for PbTe legs.



Table S1
Density (d) of sintered samples prepared in this study. The theoretical d of pure PbTe is
8.24 g cm.

Chemical composition d (g cm™3)

PbTe-2% MgTe doped with 4% Na 8.08

PbTe doped with 0.2 % Pbl, 7.82
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Table S2

Material’s properties and geometrical parameters used for simulating power generation
of the nanostructured PbTe-based module (PbTe-2% MgTe doped with 4% Na (p-type)
and PbTe doped with 0.2 % Pbl, (n-type)).

Material Seebeck Electrical Thermal Size
coefficient conductivity ~ conductivity (mm)
(V/K) (S/m) (W/(m-K))
p-PbTe-based Sp (T) D 1/p, (T) @ k, (T) 2x2x2.2
thermoelectric
material
n-PbTe-based S, (1) D 1/p, (T) ® ky (1) ® 2x2x2.2
thermoelectric
material
CopsFeg, diffusion  Score (VD 1/pcgre (T) @ kcore (T) @ 2x2x0.3
barrier (Figure S8)
Cu interconnecting -10-6 8x107 400 5x2x1 (0.1)
electrode
Cu lead wire -10¢ 8x10° 0.01 I1x1x4.8
Electrical load -10¢ 104, 200 1x8x1
resistance 10%~2x10°
Heat sink NA NA 200 1x8x0.5
Aluminum substrate NA NA 200 18x15x1
Insulated polymer NA NA 10 18x15x%0.05
film

M

Sp (1) =-3.1591x10713 7% — 8.1391x1071! 72 + 7.6928x1077 T — 1.5799x10~*
Sa (T) =8.8024x10713 73 — 1.4263x107° 77 + 4.5166x1077 T — 1.1317x107*
Score (T) = 1.1430x10716 72 +7.9744x107 11 72 — 1.2843x1077 T+ 1.2257x107>

(2)

oo (T) =—1.5365x10713 T° +2.5123x10710 72 — 8.5114x10°8 T+ 1.1182x10°5
ou(T) = —1.9315x10714 7° + 1.2018x10710 72 — 7.6049x 108 T+ 1.8911x10°3
Pcore (T)=—5.7185x10716 T° + 1.5707x107'2 72 — 4.8920x 10710 T+ 1.1294x10~7

3)

ky (T) = —1.0899x 1078 T3 + 3.0486x1075 72 — 2.7721x1072 T+ 9.3803x10°
ko (T)=—1.0776x1078 T3+ 2.9196x1075 72 — 2.5897x 1072 T+ 8.7124x10°
kcore (T) = 1.8876x1078 T3 +2.0201x1075 72 — 9.0894x 1072 T+ 9.4741x10!
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