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InP-based InGaAs/InAlAs high electron mobility transistors (HEMTs) which can operate in
the sub-millimeter-wave frequency range (300 GHz - 3 THz) are key devices for future 100 -
160 Gbps ultrahigh-speed optical communications because of their high-frequency, low-
noise performance. We succeeded in fabricating the world’s shortest 25-nm-gate InP-
HEMTs which exhibited a record current gain cutoff frequency (f;) of 562 GHz. Moreover, we
investigated the effect of device structures on their high frequency performance, and it was
greatly improved by optimizing these structural parameters.
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