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Abstract

Terahertz (THz) signal sources are important elements that are used in THz systems and have been gaining interest in recent times.
THz signal sources can be realized using either optical devices or electronic devices. The latter approach can be divided into signal
sources based on vacuum devices and solid-state devices. This paper provides an overview of THz sources that use semiconductor elec-
tronic devices, which are a typical kind of the solid-state devices. First, the operational principles and recent performance trends of
diode-based THz signal sources, such as Gunn diodes, impact ionization avalanche transit-time (IMPATT) diodes, and resonant tunneling
diodes (RTDs), are provided. Next, three types of transistor circuit-based THz signal sources, namely, LC cross-coupled oscillators,
Colpitts oscillators, and ring oscillators, are described according to their topologies and performance. Finally, various types of 300 GHz
and 600 GHz oscillators are introduced as representative examples of transistor circuit-based signal sources.
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Fig. 1. Various approaches for terahertz signal generation.
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Fig. 4. Reported performance of Gunn diodes.
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