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In this study, we aim at the structure of InSbN dilute nitride semiconductor, which is thought to have a smaller energy
band gap than InSh, and aim at a high temperature operation compact light source in the new energy-saving high
efficiency type far infrared region using it as a light emitting layer | did research. For the crystal growth of InSbN thin
films, fabrication was carried out by MOCVD method. First, we investigated the influence on the surface condition of H,
N, and TMSh (Sh) with regard to oxide film desorption of GaAs substrate required before growth. As a result, in the
microscope, there was almost no difference between H, and N,, and in Sh, a lot of unevenness which seemed to be defect
on the surface was confirmed. In addition, it was confirmed that the RMS value was the smallest and the surface was clean
when H;, was used from the AFM image. Furthermore, an InSb film was grown on a GaAs substrate and 260-o scan of
XRD measurement was performed. As a result, the peak of the spectrum was 56.8°, and a peak was observed around the
literature data of 56.7 ° of the crystal peak of the InSb film.

Next, nitrogen was introduced into the InSb film to prepare an InSbN film, and the characteristics of the sample were
evaluated by changing the flow rate of the NH; flow. In order to judge whether nitrogen was introduced into the InSb film,
the crystal peak of InSbN was measured using XRD. As a result, the spectrum of InSbN was shifted from the spectral
position of InSb, and we confirmed that nitrogen was introduced. A crystal peak was observed at NH; flow rate of 25, 100,
500 sccm, but no crystal peak was observed at 2000 sccm or more. We consider this changed from a zinc blende type
structure to a wurtzite type structure. In addition, it was observed that the peak of InSbN was slightly peaked to the GaAs
side than the InSbh and the lattice constant became small. From this result, we found that InSbN crystal can be fabricated,
and we suggest that far infrared device can also be realized by lowering bandgap energy by controlling flow rate of NH 3.




