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A New Discovery of Atomically Flat Crystalline Layers

in GaN Transistors.
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urpose Power devices are utilized as switching devices operated at high current in inverter systems in electric vehicles or
trains. GaN MOSFETSs are one of the candidate devices in such systems. In order to realize higher device
performances, the interfaces at the oxide/semiconductor were investigated.
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Sz -An epitaxial crystalline intermediate layer of Ga,O, with a thickness of 1.5 nm was observed at the SiO,/GaN
interface. The intermediate layer was atomically smooth and free from misfit dislocations.
-Similar Ga,0; layers were identified as native oxides on GaN.
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Fig. 4. Comparlson of ADF-STEM images
with structural models of e-Ga,0; and y—Ga,0,.

Flg 1. Cross sectional ADF STEM images of
the SiO,/GaN interface.
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Fig. 2. Elemental maps of the SiO,/GaN interface
obtained by STEM-EDS.
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Fig. 5. GPA dlsplacement 1r‘;ﬁaps of e-Ga,0; and GaN.

e-Ga,0; i a
. - - ;. [+i20] [1700]
w 207 2 HRAAV LN
Qb wm £ VT
® & cm £ %
gal| (D« Gaz | - ]
< '-j)" ° . C 0 s 18 158 2.
Azimutiial angle [deg ]
Fig. 3. Schematic view of e-Ga,04 and y—Ga,0;. Fig. 6. LEIS data scattered by a native oxide on GaN.
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> Clues were obtained to reduce the on-resistance. > Relationship between Ga,0; and device characteristics.
> Development of controlling technology of interfaces. > Formation mechanism of Ga,0,.
> Practical realization of next generation power devices. > Improvement of processing technologies.
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