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Design and Characterization of HTS antenna array with sequential rotation array

D.-C. Chung’, J.-S Hwang™, Y.-M. Kim”, H.-S. Choi*
*Woosuk University, “Namdo Provincial College, *Chosun University

Abstract

We report the performance of a four-element, 11.67 GHz, high-7Tc¢ superconducting (HTS) microstrip antenna
array with corporate feed network and circular polarization for direct broadcasting satellite (DBS) system. Our
array antennas were designed and built on a 05 mm thick MgO substrate. To compare the superconducting
antennas with normal conducting counterpart, One antenna pattern was fabricated from gold thin film, and a
second pattern was fabricated from YBayCusO7-x (YBCO) superconducting thin film. To improve the axial ratio of
circularly polarized arrays, sequential rotation technique were used. Efficiency, radiation pattern, return loss and
bandwidth were measured for both antennas at room temperature and at cryogenic temperature. The array
produced good circular polarization, and the gain of the array at 77 K, relative to a copper array at room
temperature was approximately 1.54 dB. The measured return loss of our HTS antenna array was 3579 dB at
the resonant frequency of 11.67 GHz and The total effective bandwidth was about 3.4 %. The results showed
that high—temperature superconductors, when used in microstrip arrays, improved the efficiency of the HTS

antenna array for circularly polarization .
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Fig. 1. XRD patterns of deposited HTS thin film.
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Fig. 2. Temperature dependence of the resist- ivity of _
deposited HTS thin film.
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Fig. 1. The single pattern of our antennas with
truncated corner for circular polarization.
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Fig. 4. Block diagram of sequentially rotated feeding
technique for circularly polarized antenna array.
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Fig. 5. The configuration of 4-element array with
sequential rotation technique for circularly polarization.
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TABLE 1 Total Dimensions of HTS Antenna array

Parameter Dimension (mm)

W 5.16
X 10
a 4.01
b 0.02
c 0.854
i 0.4978
q 0.9956

T 0.512
s 0.4978

23 2A% ¢ vEZE F gHY Y A

=g AleE TEEARE wee rf- magnetron

2WE & o] &slA MgO I3 fell Fggl YBCO 24
Towkgtoly] v)ghel 21v]i= 2 cm x 2 cmelil FAAE 05
mm&dh, Az xR wekd wketel updd] 400
m T2 3 FAWNE A e A HF daew
AzE ), el AL gk ¥FE 7Y L ol &Ed
1 EDTA (Ethylene Diamine Tetraacetic Acid
CiolligNoOg ) 8 A-E o] &3] 4oz sy §d
g Eg zhe vl g F ezl A v Yo 4
FaA oz AP Y@ A7 2 em x 2 em
o]a1 F7i= 05 mmtt.

3. 4% 4%

£ =EdA AAsL Axd 22z3: WE gGHY
g wigg & wWd dHuvel £YE Sis) HP 872D
vector il?‘o‘ HHVE ARy BE FHE vlo]
andg oA olFo] Hu Z4z9 °FEﬂL} 48
gy BRrgA HYsga 2 & ddust #4988
g AgsAew a7 6o & A A%g o
Zk Mg ARE AASAT

a9 6. eV S A% WAy AL
Fig. 6. Photograph of cryostat for

measurement.

antenna

3.1 e WyASEY

a9 77 29 89 &AHE WA HEE AAsned
ZAA F34E 1167 GHzEtH 21gdM Ao} oj&y
o AxE PFAHE S ey 9448 b ddel &
Y A9E Jedo 39 Rde dAHen of
EHog ALY PAHEn A YAE HoFEn
Atk ooz iy g 73 1Y 89 WAHE (9=0, 9
0=90., HW)& 747 ol2d WAMHYTS A A
B ogte]l Ao 99 G poln UL FE% e
7b Atk ol B =EdA ARY gy 99w B4
& BoFED &e AAstE Aol Rl oz WA
We] &3 7t N ojBatd 23y Aolrt BAAE
g oli= AFAAN 7IQdsHz ReR B = e

_79_



AAs Fxwade) HEHAN i
& gk,

o

2 Aysoa

pos

= 7 /
20 ] N e N4
< >’
10 25 N\ ~135
0 e
L
180

a9 7. ARE 3% uiE eV =0 Fd P4}
.

Fig. 7. Radiation pattern of our HTS antenna array for
®=0" plane.
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Fig. 8. Radiation pattern of our HTS antenna array for
®=90" plane.
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Fig. 9. Return loss for our HTS antenna array at 77K.
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Fig.10. Return loss for gold counterpart array at room
temperature.
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Fig. 11. VSWR of our HTS antenna array at 77 K.
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Fig. 12. VSWR of our gold antenna array at room

temperature.
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