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- Results High quality and consistency |
|ntrOdUCt|On were achieved through the 7%
Interest in gallium oxide has skyrocketed in XRD characterization through the 26-w R =0 MOCVD method, evidenced #Z
recent years, due to its use as a high breakdown scans allows for detection of film and | by the XRD scan comparisons |}
field ultra-wide band gap semiconductor. PB- substrate peaks. We were able to confirm | 5 = and atomic force microscopy
Ga,0, possesses high thermodynamic stability, that the MOCVD technique can reliably | - ﬂ imaging (AFM) shown.
and the material has several useful optical grow phase-pure thin films. A 26-w scan | ¢
properties. Characterization and optimization of of gallium oxide grown on c-plane J‘ I
growth is necessary for the production of device- sapphire is shown. a1 B il
quality material. 20 () _
— Use of w scans, or rocking curves, allows uwww
SVStemS and MEthOdS 2 for crystalline quality anal?/sis through the %WWM
g corresponding FWHM value. Through 7 e 2 T
Metal organic chemical vapor growing homoepitaxial gallum oxide, we S
deposition (MOCVD) is a : were able to produce extremely high Conclusions
highly scalable method for s L o T quality films, a scan of which is shown.
growth of gallium oxide thin s w92 MOCVD-grown gallium oxide films exhibited
films. By manipulating gas phase-purity and high mobilities. Successful
flow, temperature, and . . ——— alloying and doping of the films was also
Successful aluminum  alloying was 062207258

showcased. Films show promise for future
cresig A device applications.
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pressure, the qualities of the

crystal can be changed. demonstrated, represented by 26-w scans

of those films, where the substrate and film
peaks are visible, and crystalline quality
fringes can be seen. The graph shows two
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In the future, further optimization of the

umi i » I N growth process in order to reduce the
aldminum  gafliin - oxide: samplies Wi A . surface roughness of the films will be
concentrations of 10 and 17%. G0 605 61 615 62 625 62

20 (°) conducted.
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X-ray diffraction (XRD) was
a main characterization
technique, especially the
20-w and w scans. This

allowed for determination of ACknOWIEdgementS
phase purity and crystal e Temperature-dependent Hall measurements of
quality of the thin films. 5 mobility and carrier concentration showed PARADIM, Cornell, and Johns Hopkins are
excellent results. Mobility showed a peak of acknowledged for providing funding for the
4000 cm?/V-s at 40 ° K. Room temperature REU program. Members of the Nair group
oowow wowomoow | omobility was ~140  cm?/V - s, Carrier are thanked for the advising and assistance
g 'emperature-dependent Hall ; concentration increased with temperature. Both with this project, as well on a co-existing
= Measurements (mobility and = properties behaved as expected in a project regarding the investigation of circuit
ar— el concentration)  allow . semiconductor. Measurements were performed interconnects based on  delafossite
— for analysis of semiconductor on a lightly Si-doped homoepitaxial gallium materials. The Air Force is thanked for their
= properties and stability. .l oxide film. support on the gallium oxide work.




