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Abstract: This paper presents the design of a 24~30 GHz frequency tripler based on a 65 nm CMOS process, aiming at enhanc-
ing the performance of local oscillator (LO) chains in millimeter-wave communication systems. By leveraging the nonlinear charac-
teristics of MOS transistors, the design optimizes the bias voltage and matches network to enhance the third harmonic while sup-
pressing the fundamental and higher-order harmonics. The proposed frequency tripler employs a two-stage architecture: the first
stage utilizes a differential common-source common-gate (CSCG) structure, efficiently extracts and amplifies the third harmonic,
while the second stage, a power amplifier, further optimizes the bandwidth and output power through load-pull analysis. Post-layout
simulation results demonstrate a 3 dB bandwidth of 24~30 GHz, achieving a relative bandwidth of 22%. At 27 GHz, the tripler deliv-
ers a saturated output power of 7.4 dBm, with a maximum in-band conversion gain of 4.2 dB. The suppression levels for the funda-
mental and fifth harmonics are 29 dBc and 28 dBc, respectively, maintaining good performance over a wide input power range. This
design provides an efficient and compact solution for K/Ka-band LO chains in millimeter-wave communication systems.
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