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Common resonator analysis and low phase-noise design in push—push oscillator
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(1.Institute of Electronic Engineering, China Academy of Engineering Physics, Mianyang Sichuan 621999, China;
2.School of Electronic Engineering, University of Electronic Science and Technology of China, Chengdu Sichuan 611731, China)

Abstract: In order to obtain low phase noise planar oscillator, the common resonator and phase noise
optimization method in push—push oscillators are studied in this paper. Firstly, a differential transmission line
loaded by a coupled-pair of multiple split ring resonators is proposed to achieve weak coupling between two
sub-oscillators, and the frequency selectivity of common resonator is improved. Then an X-band push—push
oscillator utilizing this structure is designed and realized, and a phase noise optimization method based on active
quality factor of oscillator is adopted in the design. The measured phase noise is —115.48 dBe/Hz@100 kHz offset
at the second harmonic frequency of 9.52 GHz, and the suppression of fundamental frequency component
achieves —-54.55 dBec.
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Fig.1 Structure of resonator external coupling
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Fig.3 Frequency response of single TL and differential
Fig.2 Structure of TL loaded by a MSRR cell TL loaded by a MSRR cell
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Fig.4 Differential TL utilizing one
coupled MSRR cell-pair
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Fig.8 Simulated surface current distribution of differential TL loaded by MSRR cell-pair
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(b) common mode

Fig.5 Magnetic field distribution of differential TL loaded by MSRR cell pair
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Fig.6 Simulated frequency response of differential

TL loaded by MSRR cell-pair
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Fig.7 Simulated coupling strength of differential

TL loaded by MSRR
[€ 7 fn# MSRR 2250 1GHLk ARE G iR B2

port 4 port 3

o O O
s

port 2 port 1

(a) structure

(b) photograph

Fig.9 Differential TL loaded by 3-stage cascaded

MSRR cell-pairs
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Fig.11 X-band push—push oscillator based on MSRR differential TL Fig.12 One-port output model of osgillator
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Tablel Push—push oscillator main performances comparison

reference number resonator frequency/GHz device suppression of fo/dBc phase noise/(dBc/Hz) FOM/(dBc/Hz)
[5] Ag/2 18.66 BIT -17.00 -107.7@100 kHz -189.9@1 MHz
[6] slot-ring 16.00 HEMT -37.50 -103.8@100 kHz -184.9@100 kHz
[7] hairpin 17.80 FET -25.80 -97.3@100 kHz -178.5@100 kHz
[8] 180° TL 21.68 HEMT -26.00 -100.5@1 MHz
[9] 180° TL 38.00 BIT -11.00 -80@100 kHz —
[10] SIW 13.98 HJ-FET -15.37 -101@100 kHz -179@100 kHz
[11] STW 25.18 HEMT -13.10 -120.3@1 MHz -192@1 MHz

this work MSRR 9.52 BJT -54.55 -115.5@100 kHz -201.2@100 kHz
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