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Time-Domain Analysis of LC-VCOs’ Tuning Curves

TANG Zhang-wen, HE Jie, JIAN Hong-yan, ZHANG Hai-qing, MIN Hao
(ASIC & System State Key Laboratory , Fudan University , Shanghai 200433, China )

Abstract: This paper describes a new analytical method of tuning curves of a LC-tank voltage-controlled oscillator (VCO) with
period calculation technique. In iraditional analysis method, the hammonic approximation is employed, and an effective capacitance of
varactors during one period is calculated by the large-signal nonlinear analysis. However, the oscillator tuning curve derived from the
effective capacitance is inaccurate, and complex if higher order harmonics could not be neglected. In this paper a novel convenient
method of calculating oscillating period is proposed. With this period calculation technique, the prediction of oscillator tuning curves is
more accurate compared with the traditional hammonic approximation. The theoretical analyses are experimentally validated with a
CMOS complementary LC-tank VCO implemented in 0.35um 2P4M CMOS process.

Key words: MOS varactor; LC tank ; voltage-controlled oscillator ( VCO) ; accumulation MOS; oscillator tuning curve (OTC)
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