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Research of THz Frequency Tripler Based
on 3D-EM Model of Varactor Diodes

LI Li, ZHANG Yong, ZHAO Wei, ZHONG Wei, LIU Shuang, LU Qiu-quan, and XU Rui-min
(EHF Key Laboratory of Fundamental Science, University of Electronic Science and Technology of China Chengdu 611731)

Abstract A 215GHz tripler using varactor diodes was designed. To simplify structure and enhance power
capacity, a parallel diode pair was applied to realize imbalanced multiplier structure. The field distribution in circuit
is seriously affected by the package of diodes at terahertz band, so the traditional method of applying SPICE
parameters to design and simulate circuit is defective. The three-dimensional (3D) electromagnetic (EM) model
was built precisely, and wave ports were set at the Schottky contact areas appropriately. The overall simulation of
the tripler was realized in improved field-circuit combination way. The results show that in the range of 207 GHz to
226 GHz the maximum output power is 5.4mW, the minimum conversion loss is 13.1dB, and the output power is

larger than 2mW.
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