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ABSTRACT: In this work we report how thick and thin quantum wells impacted on the efficiency of the material. Two n-type superlattices with periods formed
by 1.5 nm thick Sio.3Geo.7 barriers, and 3 and 9 nm thick n-Ge QW for each superlattice were studied for this purpose. The period of each heterostructure was
repeated 889 and 336 times respectively to grow 4 um thick superlattices by LEPECVD growth. The TE properties were extracted by using the micro-fabricated
devices and characterisation techniques reported in [1]. As a result, thin QWs demonstrated higher Seebeck coefficients due to the higher asymmetry of the
density of states around the Fermi level, and lower thermal conductivities due to the increase of phonon scattering. This increase of scattering processes
reduced the value of o by 10%, but this slight reduction was compensated by the enhancement of a, enhancing the overall value of ZT. We found that the n-
type superlattices studied in this work presented higher ZTs than the p-type Ge/SiGe superlattices studied and reported in [1]. Therefore, a complete module
scaling the areas of the p- and n-type legs with integrated thermometers and heaters has been developed to optimise the power output of the generator and to
avoid convection currents by improving the accuracy of the characterisation.
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Two n-type superlattices with periods formed by 1.5 nm thick Sio.3Geo.7 barriers,
and 3 and 9 nm thick n-Ge QW for each superlattice, grown by LEPECVD [2].
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THERMOELECTRIC PROPERTIES
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DISCUSSIONS AND CONCLUSIONS

The impact of QW thickness on the ZT and PF was investigated on n-Ge/Sio.3Geo.7 superlattices. Best charaterization results studied in this work and in [1] for
p-type SL, have lead the study of optimised generators that could work as an energy harvesters at RT. First measurements showed a low Seebeck voltage
suggesting the existence of a high impedance mismatch between the legs and bumps created by flip-chip-bonding.
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