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A Material propertiesof GaN
A Epitaxyof GaN
A GaN orSilicon
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A Direct bandgap
A InGaNalloys coversreento UV photon emission i
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But: Polarisation effects reduce recombination efficiency! InGaN
(Quantum Confined Stark Effect) epican proprietary 2017 @E"GA"
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Crystalstructure of [Hniwides

Diamondlattice Waurtzite lattice
HexagonalzaN
§ Note the
<—— II/N
planes

Two interpenetrating FCC lattices displaced Named after Erench chemist Charles
by a/4 along the main diagonal Adolphe Wurtz
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Wihat causes polarization?

A There are two types of polarization in GaN
I Piezoelectric (polarization with strain)
I Spontaneous (polarization with no strain

A Piezoelectricity requires the crystal to hen-centrosymmetric
In a centrosymmetric crystal, for every atom at locativ}y,@,
there is anindistinguishibleatom at point ¢x,-y,-z).

Crystalswvith centrosymmetryare not piezoelectric.
Waurtzite/GaNis noncentrosymmetric

A SpontaneousJ2 £ I NAT F 0A2y 200dzNB AT (K¢
the ideal shape. This happens due to thierently-sizedconstituent
atoms, ex. Ga and N.
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Polarsation/in: AlcaNiSummary
[ S U Qevenyitdotmiitogether
A Non centrosymmetric crystal

A Large chemical differences betweer %
elements from Il (Ga, In, Al) alNd(N

Y Charge separation alongaxis direction

Moreover:

A Alloys have different spontaneous polarisation:
POl > POlgan

A Eg AIN > Eg’Gabl EpiGaN proprietary 2017 @ EPIGAN
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The AlGaN barrier: ke s
- Thin layer is strained relative to thick GaN

- Has a higher bandgap than GaN

- Has a higher spontaneous polarisation thaalN
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Varying bari\erjéyer to increase 2DEG dens
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A Ns ~2*1013 cn2with only 4 nm thin AIN barrier layér
A Ns ~ 2.5%168 cnmr2with only 12 nm InAINbarrier layer !

F.Medjdoubet al., DRC 2011
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