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( Fabrication of a High—performance Oscillator with a Tunable High-Q
HTS YBasCusOr-s Resonator )
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Abstract

We investigated the phase noise of an oscillator with a extremely high-Q resonator used as the resonant element. A
TEu mode rutile-loaded resonator with high~temperature superconductive (HTS) YBaxCuwOr-s (YBCO) films used as the
endplates is prepared for this purpose. At 235 K, the unloaded Q and the loaded Q are 863000 and 180000, respectively.
The phase noise of -104.8 dBc/Hz at 1 KHz offset was observed for the oscillator having a resonator with QL=180000 at
the TEys mode resonant frequency of 8545 GHz at 235 K. Such oscillators with very low phase noise are expected to be
used for building up communication systems capable of efficient use of the frequency band and high-speed data
transmission as well as for Doppler radars. Frequency tuning could be realized for the resonator by using a piezoactuator.
Applicability of the tunable rutile resonator for fabricating tunable oscillators of high performances is discussed.

o)

Keywords : 237], 447, 122AE YBaCusOrs, FEFY TR

63

I.M B 2ol 4 vde] 544 Y8 ES Fus ool
o Balo] AR ek

2 mo) 48 FAbSE b BA AEFE e HWlE 2Fd oy 44 A9 94 pEe
3t7] 8l T B4l ool AEE 13, olg Y 2A AA Alzde gl AFHAHA dFE vARE
' S5 A5 Ad By AL w2459 1
SRS, Andn Fn F B4 A2W AT A DS 20l B & ok

(Department of Physics, Konkuk University) B
“ 39 Azdetn AxTe + BAAR 4719 A5 Hrtete A%EE (LE)2 offset
(Department of Electronic engineering, Konkuk F05 folA BAVE FAE FAES loaded Q
University) (@l gE3hed LT (@l AEe wAE A

H4YA 200682917, FASE D 200587411

(501)



64 High—Q YBa:xCugO7-s L2EFEH

(1)} o] oA

L(ﬁn):lolog[ y2 07
LJm

GF’“T(H— fo (1+ f“]D (1)
fm
714 G, P, T, F 2 £ 247 22718 #48e
F719] o|5(gain), ¥ (output power), &%=, F&A|
T(noise figure) 2 1/ noise?| comer FIFo|H fr=
371719 &3 Fapgrelt
X-band WHEY FI4lA microstrip GaAs FET
W71 10 kHz offsetll 1 thEF -65 dBc/Hz B T2
AREEE Aded, Bt 22 Q8 Ad 544 32
718 AMRE AS e offsetill M YAREE -%H
dBe/Hz =2 2A AdE 5 g o) wxv)9
HEEACl X7 #T #A doe AL T
Fig=d
Hoh Fe 0|2 e
ol el Qs AT FXIE AR IR FHEA
712 @771 olv o] e FeE 6 e, o] F
HEAH A2 77 K, 10 GHzol A A Fo] Faks
T8 (oxygen—free high purity copper)® 1/100 - 1/50
L2xAE YBCO #ahs Fx7ldl AREsAY
24567 = whispering-gallery 2=9} 2& 59
2 AHgake 497 dug Qo
=EdAE LE&2AE YBaCusOr-o(YBCO) Hhet
A" high-Q FEFU(rutile) FR7)(oJ7)1ME
271 e AE Buvt #s) g
2o o] &8 Ag TRV AYe wol2 B % F
S AEHoA 2 HA A¥E T3
Astad. Aa7A YBCO 4tuto] AL
g 24% fAA IRV AgdEs ALoA 10° A
Z9 vf§ AL loss tangent (tand)E A3 §AHAS
7t 94 BERD ccut Atztolo}7h AREE AL tandrt
10° Axoln FH347h 245 HE4] LaAlOs7} AHg

=
©

Q]

& ¥

e =AT

L Rac] e ul

4

F

2ok Aok P guz FEAFEUAY TiO, BAR
FAANE o TS AL Ao 110 o]4e] o
S 2 gA452 AU 107 olaty A e tand
£ AYi QoM FR7]9 & Q9 Z tuning HYES
Bl FEE § Q= fARE oA 2o A1}
Eo] RS nE 2ol
I. High—Q YBCO SXI#| 2%17|
a9 18 S olgie] 1exAE YBCO BHEhe

(502)

am
oF
o
N
olr
rot

LI A=

02
4o

E

dielectric rod

Coupng loop

YBCO film on sapphire

—

OFHC YBCO film on
2.4 mm connector LaAlO3
(50 GHz)
J¥ 1. DRXME YBCO-R¥A X7\ et
Fig. 1. A diagram of a YBCO dielectric resonator.
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Table 1. Simulated results for the phase ncise of our
oscillator. Here B.E. denotes the harmonic
balance error.

fo = 8545 GHz (©:=163000)
phase noise phase noise
301 -25 301.8 -
301.1 -19 3019 -54
3012 42 302 -122
3013 -28 3021 | -123
3014 -5l 3022 -bl
3015 -50 302.3 -51
3016 -50 3024 | BE
3017 | -108 | 3025 -48
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Table 2. Simulated results for phase noise of frequency

tuned oscillator. Here B.E. denotes the harmonic
balance error.

fo = 8345 GHz fo = 79% GHz
phase noise phase noise
122 B.E 208 -58
122 | BE | 209 | BE
124 -55 210 BE
125 BE 211 -58
126 BE 212 BE
127 -131 213 -120
128 B.E 214 B.E
129 BE 215 BE
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