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Design a low phase noise VCO based on a novel tunable resonator

LYU Juncai, BAO ]ingfu*
(School of Electronic Engineering, University of Electronic Science and Technology of China, Chengdu Sichuan 611731, China)

Abstract: A novel low phase noise Voltage Controlled Oscillator(VCO) based on a new tuned
resonator is introduced. This resonator adopts cross coupling between the source and load port and can
produce a transmission zero so that improve the Q-factor. This resonator realizes the voltage controlled
filter by using weak coupling between the resonator and the varactor. Finally the novel resonator is utilized
to design a narrow band VCO which is simulated in Advanced Design System(ADS). The simulation results
show that the center frequency of this VCO is 6.15 GHz, the tuning band is almost 60 MHz, phase noise is
better than —132 dBc/Hz at 1 MHz offset frequency in the whole band, the output power is 8.4 dBm, and
the flatness of the output power is £0.1 dBm.
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Fig.2 Analysis figure: (a) topology, (b) equivalent circuit
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Fig.3 Simulation results of the S parameter vs. tuned diode value
3 Al R A S SRR A ARG i A R LR O LA



292 KMZMESEFEEFR %16 %

2 EFEEBBERSOJEBAMES VCO iZit

Xt T O BR 2 A O IR v A, 0 A0 R BR i O R U
SiiS22 =(1=Si2)(1-S21) @9

HH: S, S, Sar, Soo A2 PAFR B — a5 W7 T IR AL B i 1 Y
G 2§

Bl 4 G T T IZE RS IS VCO 1 i &
A, Hi U=2 Vv, Ri=300 Q0603 %), R,=6.8 kQ (0603 %}
%), Ry=R,=300 Q(0603 %) , C,=1.8 pF(0603 £}%£), D, 5 D,
RAEZE M MA46471, FhiAGEJE BFP405, output ZHLEKH R
W, Wk SMA #:3k 5N ERE, Unea NI, HIHE B
FE 0V F 15 Vo A EFS TAAEMKERE U=2 V il
=12 mA. A IR 1R 2 i B AL e i S IR 3 28 i AR e 4R35 -
AR O B AR RO4350 WA RIER 2 1, BH B
Bl 3.66, IEVIHFEA N 0.004, JEHJERE K 0.508 mm, 76
THR & a8 B IR BF . SR T Y8 #F X 31 & 4t (Advanced Design
System, ADS){i A,

BFP405

Fig.4 Layout of the low phase noise VCO
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Fig.5 Simulation results: (a) output power vs. tuning voltage, (b) phase noise, (¢) tuning curve
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