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Abstract

In this paper, a novel voltage-controlled oscillator (VCO) using the output matching network based on the harmonic
control circuit is presented for improving the phase noise property. The phase noise suppression is achieved through the
harmonic control circuit having the short impedances for both second-harmonic and third-harmonic components, which has
been connected at the output matching network. Also, we have used the microstrip square open loop multiple split-ring
resonator (OLMSRR) having the high-Q property to further reduce the phase noise of VCO. Because the output matching
network based on the harmonic control circuit has been used for reducing the phase noise property instead of the High-Q
resonator, we can obtain the broad tuning range by the low-Q resonator. The phase noise of the proposed VCO using the
output matching network based on the harmonic control circuit and the microstrip square OLMSRR has been -1275 ~
-126.33 dBc/Hz @ 100 kHz in the tuning range, 5744 ~ 5839 GHz. Compared with the reference VCO using the output
matching network without the harmonic control circuit and the microstrip line resonator, the phase noise property of the
proposed VCO has been improved in 26.66 dB.
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output matching network without the harmonic
control circuit and the microstrip line resonator.
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