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Development of integrated circuits comprising THz transistors
toward a THz pulse generator and a THz pulse generator in module casing
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Abstract

A THz pulse generator was developed using integrated circuits (ICs) comprising InP heterojunction bipolar
transistors (HBTs) with narrow emitters. When in module casing, it was confirmed that the pulse generator
produced a frequency of 0.12 THz. This result demonstrates the feasibility of developing a small and light THz pulse
generator that can facilitate high-speed digital communications. Setting a record for bipolar transistors in Japan, a
cutoff frequency of 468 GHz was obtained for the InP HBT. Moreover, the mean time to failure of an InP HBT with a
narrow emitter, as estimated by the accelerated life test method, was 1 X 108 h under high current density. Thus, InP
HBT ICs have high reliability and are capable of high-speed operations, and can certainly contribute to the
development of information and communication technologies.
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