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For device applications in the far-infrared wavelength range of 8-14 pum, we have
investigated the crystal growth of dilute nitride semiconductor InSbN thin films, in which
nitrogen is newly incorporated into InSb, one of the lowest bandgaps III-V semiconductors,
using DC/RF reactive magnetron sputtering. Both n-type and p-type doping were carried out,
followed by comprehensive characterization of their electrical properties. Furthermore, device
structures based on these films were fabricated to evaluate their applicability. As a result, we
found that it is possible to fabricate InSbN thin films by controlling the nitrogen content. In
addition, we succeeded in increasing electron concentration and hole concentration in InSbxNi-x
thin films with n-type and p-type doping. We also confirmed that the electrical properties
deteriorated with increasing nitrogen content in p-type and n-type doped InSbN with varying
nitrogen content. Furthermore, a PIN structure was fabricated, and slight rectification was
confirmed in current—voltage (/-V) measurements at room temperature.
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Fig. 1 XRD 26-6 scan of InSb thin films Fig. 2 XRD 26-6 scan of InSbi.,N; thin
grown at different temperatures films
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Fig. 3 Carrier concentration in
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Fig. 4 Carrier concentration in Zn modulation Fig. 5 Carrier concentration in Zn-doped
doped InSb thin films grown at RT and 300°C. InSb..N, thin films.
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Fig. 6 Sample structure and substrate
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