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Thermoelectricity and Energy Conversion
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DIMENSIONLESS FIGURE OF MERIT ZT
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Origins of Thermoelectricity
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Effect of Nanostructuring on S%c
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Venkatasubramanian et al. Nature 413, 597 (2001)

2.5-25n : :
Bi,Te,/Sb,Te, Superlattices

k .= 0.22 W/m-K

Harman et al., Science 297, 2229 (2002)

3.0
s Majumdar, Science 303, 777 (2004)
2.0 ®
-
2 20— /
£
E 15_ Discovery of compounds *
~— +«————withZlir<1——»
@
1.0- ®
il
05| @
Bi,Te, and alloys with Sb, Se
0.0 | | | | |
1950 1960 1970 1980 1990 2000 2010
Year
2
7T = S—O-T AgPb,gSbTe,,
k ZT =2 @ 800K

PbSeTe/PbTe QD Superlattices

Hsu et al., Science 303, 818 (2004)

Hi

A)

Arun Majumdar, UC Berkeley



Alloy limit of thermal conductivity

k [W/m-K]

In crystalline materials!
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Si/SiGe superlattice nanowires
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ErAs Nanostructures Embedded in InGaAs
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Below Alloy Limit!
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/\] ‘.T? Si-Ge Superlattices
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SEM Picture of Thin Film Coolers
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Cooling (°C)

LABORATORIES

n-Si/SiGeC Superlattice Micro Cooler
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LABORATORIES %) S

Micro Refrigerator Integrated with Thin Film Heater
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InP-based Micro Refrigerator & Micro Heater
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Nanowire Array Composites and Devices
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