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Microwave Properties of Tunable Phase Shifter Using
High Temperature Superconducting Thin Film
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Min Hwan Kwak®, Young Tae Kim®, Seong Eon Moon",
Han Cheol Ryu’, Su Jae Lee’, Kwang Yong Kang™

Abstract: High temperature superconductor,
YBaCuzO7.x (YBCO) and ferroelectric, Bagi1SrosTiOs
(BST) multilayer thin films were deposited using on
MgO(100) substrates pulsed laser deposition. The
thin films exhibited only (00/) peaks of YBCO and
BST. The HTS thin films demonstrated excellent
zero resistance temperature of 925 K. We designed
and fabricated HTS ferroelectric phase shifter using
high frequency system simulator and standard
photolithography method, respectively. The HTS
phase shifter shows a low insertion loss (2.97 dB)
and large phase change (162°) with 40 V dc bias at
10 GHz. The HTS phase shifter shows 54 of figure
of merit. These results can be applicable to phased
array antenna system for satellite communication
services.

Key Words: tunable phase shifter, multilayer HTS
film, phased array antenna
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AZzxAE FHAA ohEdag HA golA F
2G2S ol&3zto] MgO(100) 71Bel = =2Haloct.
H2 oA KrF A2 #H o] 4(COMPex 200)&
Agstded golAd #AE 25 J/em’® 3ttt g
72 2L m2EAEZAE YBaCusOrx (YBCO)
g AgE9n AHAAE BagiSreTiOs (BST)E
2z Agstdon sl@e 15x15x05 mm® AV E
AL AT olw) B3 ElA#Y AZleE 5 cmE

3} o).

BST 9tek2 790 °C ¢ 71#2 %, 180 mTorr 4t4&
E#H71A 7.3 nm/ming $EE F289) 230 nme
FAZ FZ3 o, YBCOWZE 750 °Co 71#2
%, 200 mTorre] AFAE2)7], 11.2 nm/min®] Z3& %
E 450 nme] FAZ FAAT Fad dge A
A% A AAE ol&std AHIH EAE
X-4 AN AR A S ol &t AAHAH T v
AGzE B2e9.
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Fig. 1. Schematic of CPW phase shifter.
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Fig. 2. XRD pattern of BST/YBCO/MgO thin

film.
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Fig. 3. SEM micrograph of BST/YBCO/MgO
thin film.
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Fig. 4. Resistance—Temperature curve of

BST/YBCO/MgO thin film.
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