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A Study on the Phase Noise Improvement of Oscillator using
Dielectric-rod loaded Cavity Resonators with HTS End-plates

ol '
(Won-Hui Lee'?)

Abstract

In this paper, an oscillator using dielectric-rod loaded cavity resonators with HTS(High Temperature
Superconductor) end-plates was presented. It was operated at X-band. A two port cavity resonator was
incorporated into a basic feedback loop oscillator configuration. A rutile loaded cavity resonator with HTS
thin film end-plates was used to provide the quality factor between 10" and 108 A parallel feedback
oscillator was constructed with a dielectric loaded cavity resonator, an amplifier, and a directional coupler.
At 300 K, the experimental results showed the phase noise of -108 dBc/Hz at a 100 kHz offset frequency.
At 26 K, the results was -118.8 dBc/Hz at same offset frequency.
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Fig. 2. A fabricated cylindrical cavity resonators.
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Table 1. The specification of oscillator.
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Fig. 4. The oscillator structure.
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Fig. 5. The oscillator circuit diagram.
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Fig. 6. The simulation results.
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Fig. 7. The fabricated oscillator.

=4 #AA= HPAMY E440TB ~HEF #47]
g AHgsle £8& SAsden, A U4 d¥e
quality factor7} 144091 &% 71& o] &34} =



oloj~ ZHL Vd=5 V, Vg=-08 Voly HF %
BE 60 mAgY. 2HAFESRSEE 9042 GHzE F3
719 FRForel A3 dAsiAed, HjRY
Al 28 dBe, 28 Ag HHWE -1397 dBm, 9

3 22 100 KHz 2=Al Fabgola -108
dBc/HzE AU}
Mkrl 8.55 GHz
Ref @ dBm Atten 10 dB -11.88 dBm
Peak
Log
18
dB/ :
|
il B T B | et Kt [Pt
Marker
a_t‘snaqmmF GHY
11.881dBm i
Center 13.25 GHz Span 26.5 GHz
Res BH 3 MHz VBH 3 MHz Sweep 265 ms
Marker Trace Type ¥ Rxig Amplitude
1 ) Freq 8.55 GHz -11.86 dém
2 1) Freq 17.15 GHz -37.85 dBm
Mkrl 8.5627228 GHz
Ref @ dBm Atten 10 dB -19.56 dBm
Peal
Log | I ¥
18 F
dB/
_Center
8.562722800 GH: |
vl s2
53 FC ﬁ ‘L
AR _"lﬁ L
MF\’ Ty
ST ‘ [
Center 8,563 GHz Span 3088 kHz
Res BH 3 kHz VBH 3 kHz Sweep 91.67 ms

a8 8. H37 e &8 2HEY,
Fig. 8. The output spectrum of oscillator.
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