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Design of Wide Tuned Terahertz Frequency Source Based on
Improved Switched Tunable Capacitor
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(School of Electrical and Information Engineering, Jiangsu University, Zhenjiang, Jiangsu, 212013, CHN)

Abstract: A switch-tunable capacitor based on an ordinary PMOS variable capacitor is proposed
in this paper to address the issue of narrow tuning range in terahertz frequency sources. The design
achieves monotonicity in capacitance change. Additionally, a wide tuning range and high output power
voltage-controlled oscillator (VCO) based on the capacitance-substrate tuning method is developed.
By combining the designed VCO with a frequency doubler, a terahertz frequency source with wide tun-
ing range and high output power is realized. A 40 nm CMOS process is utilized to implement the de-
signed terahertz frequency source, which exhibiting an output frequency ranging from 146.3 GHz to
168.5 GHz, providing a tuning range of 14.1%. Moreover, it achieves an impressive output power of
up to 1.3 dBm while maintaining optimal phase noise performance at —105.52 dBc/Hz for a frequency
offset of 10 MHz.
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Fig.1 Structure of terahertz signal source circuit
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Fig.2 The designed switchable capacitor: (a) Switchable ca-

pacitor structure; (b) Active load inverter structure;

(c) Inverter input/output relationship
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