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Abstract Thermoelectric energy conversion technology is a clean-energy technology, which
can convert energy directly between heat and electricity using thermoelectric materials. The conversion
efficiency is mainly determined by the performance of the material, which includes the electrical and
thermal transport properties. A suitable balance between the latter must be found to optimize the thermo-
electric properties. This paper describes recent developments in minimizing the heat conduction in ther-
moelectric materials and micro-devices, focussing on the effect of wide-spectrum phonon scattering and
the damping of phonon transverse waves in semiconductor compounds, and phonon scattering by the in-
terfaces and defects in low-dimension structures and thermoelectric composites. Finally, an overview of
recent advances in high performance thermoelectric micro-devices improved by the suppression of heat
conduction around room temperature will be given.
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MicroPelt p-(BiSb),Te, Cross-plane 25 1800 20 10 2.3 11.2
RTI“" n/p-Bi. Tes it 4% Cross-plane 460 512 5 5 1.247 6.74
In-plane 5 F R A5 R S5 IRRTEF(T, - Cross-plane S5 (G FE#EE X 45 40 S TR R 2 B
F22 PRAUFAR NS R H I RE
e oy 2 : K T i KA T %
gL AR P ﬁ?”z o PR A TR HORHIW 2 | HKHI ﬂﬁzﬁﬁ
/mm /pm /K /(mW/cm?)
I-Yu Huang %5 n/p-Poly Si In-plane 100 62500 = 5.6 =
391 n-Bi, Te; i B
JPL p-(BiSb)Te, Cross-plane 2.89 63 20 2
. - n-Bi;Te; } o
MicroPelt p-(BiSb),Tes Cross-plane 11.4 20 31 40
RTI “%/pg F%;g Cross-plane — 2 5 55 128
A Shakouri %5 B Cross-plane 0.04x0.04 1 3 25 600
AR
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