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Motivation

SL properties Substrate ZT @ 300K
Si(2nm)/Ge(2nm) (001) Siy 5Gey 5 0.24
Si(1.5nm)/Ge(2nm) | (111) Siy 5Geg 5 0.98
Si(2nm)/Ge(2nm) (001) Si 0.78
Si(1.5nm)/Ge(4nm) | (111) Si 1.25
Si bulk 0.014
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Measurement Technique

S,p,K

« Using of a modified transmission
line model (TLM) to determine
different resistances (in plane, cross
plane)

* Thermal conductivity is measured
by the 3 omega method in a
Fraunhofer IPM setup.

* Electrical conductivity is measured
in a self made variable four probe
setup

* SEM images are made at Philips
ESEM XL 30 FEG and Jeol JSM
6400, HR-TEM i1mages at Jeol JEM
4010T
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Measurement Structures
Electrical resistivity cross plane

« The measured resistance is
composed of several resistances

R=2R.+2R, + R, + R

* To determine every individual
resistance different samples are
prepared.
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Measurement Structures
Uncertainties of the electrical measurements

R=2R.+2R, + Ry, + R,
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Samples
Grown by molecular beam epitaxy

Reference Sample (without superlattice):
Substrate: 111 S1 (n-type)
Buffer Layer:
600nm Si:B 1-10° cm-3

Superlattice Sample:
Substrate: 111 Si (n-type)
Buffer Layer:
600nm Si:B 1-10"° ¢cm3
Superlattice:
171 layers
| 1.5nm Si:B 1-10'7 cm™3
~apping Layet 2.0nm Ge:B 1-10'7 ¢cm™3

Capping Layer:
10nm Si:B 1-10!° ¢cm?3
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Results
Electrical Resistivity

* Cross plane resistivity of the SL:
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Results

Thermal Conductivity
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Summary

*  We build up a measurement
system and developed

measurement structures for very ,0 K
thin films. alloy "™ alloy
> 30
* S1/Ge Superlattices have a great IO SL K SL

potential for TE applications.

* For higher doping higher ratios
are expected.
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