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Power Characteristics of Ka-band GaN HEMT Improved by Lowering Ohmic Contact Resistance
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Gallium nitride (GaN) high electron mobility transistors (HEMTs) are expected to become a key technology for high-frequency devices due to their
high output power density. GaN HEMT devices make it possible to install solid-state power amplifiers (SSPAs) in Ka-band (26-40 GHz) satellite com-
munication systems as an alternative to conventional travelling wave tube amplifiers (TWTAs).

Toshiba has already developed a 20 W-class Ka-band GaN HEMT device.

In order to further improve the Ka-band power characteristics,

we have now developed an ohmic contact process for the GaN HEMT device that can reduce the ohmic contact resistance by 56%, and increase the
output power density at 31 GHz by 11%. The newly developed device is expected to contribute to reductions in the size and weight of next-generation

satellite communication systems.
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Cross-sectional structure of Ka-band GaN HEMT
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15 W-class Ka-band GaN HEMT chip
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Relationship between ohmic contact resistance and etched depth of aluminum
gallium nitride (AlGaN)
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Cross-sectional transmission electron microscope (TEM) image of ohmic
contact at etched depth of 3 nm
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Drain current-drain voltage characteristics
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Power characteristics at 31 GHz
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