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Abstract

A technique is presented to extract differential second harmonic output from common source nodes of ‘a cross—coupled
P- & N-FET oscillator. Provided the impedances at the common source nodes are optimized and the fundamental swing
at the VCO core stays in a proper mode, it is found that the amplitude and phase errors can be kept within 0~1.6 dB
and +2.2°~-56°, respectively, over all process/temperature/voltage comers. Moreover, an impedance-tuning circuit is
proposed to compensate any unexpectedly high errors on the differential signal output. A prototype 5-GHz VCO with a
25-Hz LC resonator is implemented in 0.18-ym CMOS. The ermror signal between the differential outputs has been
measured to be as low as -70 dBm with the aid of the tuning circuit. It implies the push-push outputs are satisfactorily

differential with the amplitude and phase errors well less than 0.34 dB and 1°, respectively.

Keywords : Voltage Controlled Oscillator, CMOS VCO, Push-Push VCO.
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