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The Open Loop Multiple Split Ring Resonator Based Voltage
Controlled Oscillator in 0.13 um CMOS
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Abstract

In this paper, a novel voltage-controlled oscillator{VCQ) using the open loop multiple split ring resonator(GCLMSRR)
is presented for improving the phase noise, implemented in 130 nm CMOS technology. Compared with the conventional
CMOS LC resonator, the proposed CMOS OLMSRR has the larger coupling coefficient value, which makes a higher
Q-factor, and has improved the phase noise of the VCO. The proposed CMOS VCO based OLMSRR has the phase
noise of —99.67 dBc/Hz @ 1 MHz in the oscillation frequency. Compared with the VCO using the conventional
CMOS LC resonator and the proposed VCO using the CMOS OLMSRR structure has been improved in 7 dB. The
prototype 24 GHz CMOS VCO is implemented in 130 nm CMOS and occupies a compact die area of 0.7 mmx{.9
mm.
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Fig. 1. Coupling structure.
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Fig. 2. Square open loop resonator structure.
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Fig. 3. (a) Conventional SRR structure, (b) Proposed
OMLSRR structure.
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Fig. 4. Layout of the proposed OLMSRR.
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Fig. 5. Schematic of the proposed CMOS VCO.
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Fig. 6. Simulation of the proposed CMOS VCO.
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Fig. 8. Photograph of the proposed CMOS VCO.
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Table 1. The comparison of the conventional CMOS
LC based VCO and proposed CMOS OLM-
SRR based VCO.
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