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Topic for Master 2 internship – Academic year 2018-2019
2D HOLE TRANSPORT IN DIAMOND SEMICONDUCTOR

General Scope:

Among wide bandgap semiconductors, diamond is considered to be the ultimate semiconductor
for applications in high power electronics due to its exceptional physical properties. One of its
superior properties is the elevated hole carrier mobility value (µh=2000 cm2/Vs for a review
see Ref. 1). Unfortunately, most of the diamond transistors fabricated nowadays are based on
carrier transport within a 2D gas and are not able to reach such high values. This is the case of
accumulation mode H-terminated field effect transistor (FET), Boron delta-doped FET,
AlN/diamond heterostructure FET and inversion regime FET.
Research topic and facilities available:

In this context, the understanding of the
physical origin of the limitations of the
carrier mobility in these FETs is crucial.
The training student will collect the data
from the literature and develop/adapt an
existing code (MATLAB for 3D bulk
transport see Figure) in order to clarify the
different scattering mechanisms involved
in the 2D hole gas mobility of diamond
transistor. He/she will compare his
calculation with the results from the
literature and the ones of the Institut Néel
group.
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well as motivation for calculation thanks to computer code.
Figure ?? shows the various contributions of the scattering
mechanisms with NA =1016 cm−3 and ND =1015
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Between 200 K and 400
K, the ac mode is dominant leading to a power index of
the mobility close to -3/2. This is in this range that the
acoustic deformation potential is determined by comparison with experimental data. Then, the optical phonon
branches start to be populate and the op mode controls
the high temperature range of the mobility. It must be
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