Transition metal carbides
as Al,Ga, N substrates

Al,Ga,,N is a prime candidate for
power electronics applications
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TaC thin film growth by RF sputtering
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TaC thin films are deposited via
RF sputtering at 5 mTorr and
highest achievable growth
temperatures, here ~730 °C. Thin
films are deposited on sapphire
substrates that have been cleaned

Intensity (arb. units)

Rotational x-ray
diffraction scans of
the TaC and
AlLO; (-102) planes show an

oxygen sublattice. The presence
of six TaC peaks indicates

much of the composition range isé and annealed at 1100 °C. twinning, shown above.
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" Improving surfaces via high temperature annealing
AL 1 1 Film structure and morphology is significantly improved after annealing at high temperatures in a face-to-face
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hexagonal lattice constant (4) configuration. We anneal films at and above 1500 °C, approximately 40% of the 3880 °C melting point.
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As deposited

Phase characterization

The (111) face of cubic TaC is very close to the
lattice spacing of the (002) face of

hexagonal Ta,C. To differentiate
between the two phases phases we
determine the presence of the (113)
plane with x-ray rocking curves, as
this angular offset is unique to TaC.

High resolution transmission electron
microscopy (right), Fourier transform
(center) and electron diffraction (left) of
TaC thin film annealed at 1500 °C.
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Atomic force microscopy of the film surface as deposited (left; g
(113) typical columnar grains) and after annealing (right; step terracing). 'Sappl
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£ H g H There is a significant lattice mismatch between the sapphire
£ § substrate and the grown TaC thin film. Thickness, incident plasma
AR ARRRARRRARRAA PP z i angle, and annealed state have an effect on film structure. Below are
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Future directions B e e
+ Develop TaC growth on SiC, a conductive (113)
substrate Overall structural improvements are demonstrated by H 50 nm, direct, as deposited 90 445
+ Optimize annealing conditions reduced full width at half max (FWHM) XRD patterns H L .
« Investigate lattice tunability and in-plane and out-of-plane (top and bottom right, - § 50 nm, indirect, as deposited  89.6 4.37
+ Further develop growth of Al,Ga,,N on TaC respectively) rocking curves. No secondary phases ! 150 nm, indirect, as deposited 89.5  4.41
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