BEBHKBERNGEE F20 % B9 5% 2009F 98

W e} T2 Broadside Coupled WA13 +2715 o &3k A4
e ASE Ao WAl

Low Phase Noise VCO Using the Metamaterial Broadside
Coupled Spiral Resonator

rot
ox
o
=
(1]
rok

E=Eo| X WE £3 Broadside Coupled A3 F27|(BC-DSRs)E ol&-3te] At Ao €371 4
ENE F0|7] 93 HEL TZE AU ol T B4 AdE e d&E ¥ 72E A
LT ol zz 4489t ekl AY Ao w9 v EHE o, & =EAAM AL VCO
4 2 23 AFE /1A, o2 st I& & e ¥ 22 0%S F3d A A 2719 A% Fe=
29 F 9k 18 VY FF AL ZE At Ao} HAr|e Fo 28 W9, 5.749~5.853 GHzol A - 121~
~117.16 dBe/Hz @ 100 kHz®) 94 & S48 zeth =8 A Ao} 221719 Figure Of Merit(FOM)2 59
3 Fuky 24 WdlN -198.45~-194.77 dBe/Hz @ 100 kHzS) 54< EAoh

o rir o o

Abstract

In this paper, a novel voltage-controlled oscillator(VCO) using the metamaterial broadside coupled spiral resonators
(BC-DSRs) is presented for reducing the phase noise. For reducing of the phase noise, the series spiral structures have
been applied for the signal plane and ground plane at each in order to have the large coupling. Compared with the
conventional VCO, the proposed VCO has the larger coupling coefficient constant, which makes a higher O-factor and
has reduced the phase noise of the VCO. The proposed VCO has the phase noise of —121~—117.16 dBc/Hz at 100
kHz in the tuning range, 5.749~5.853 GHz. The figure of merit(FOM) of this VCO is —198.45~—194.77 dBc/Hz
at 100 kHz in the same tuning range, respectively.
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Fig. 1. (a) Spiral resonator with square shape, (b) Equi-
valent circuit.
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Fig. 2. (a) Proposed spiral resonator structure, (b). Cha-
racteristics of proposed resonator.
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Fig. 3. {a) Voltage controlled oscillator using the me-
tamaterial BC-SRs{top), (b) Voltage controlled
oscillator using the metamaterial BC-SRs(bo-
ttom}.
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Fig. 4. Phase noise of conventional VCO.
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Table 1. Voltage controlled oscillator phase noise cha-
racteristics comparison.
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