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ABSTRACT

In this study, helical antenna with microwave ZST ceramics was designed using finite element method and developed. Studied
parameters are relative dielectric constant of the dielectric core and the width of the conduction metal band of the antenna. As shown
in the results, the center frequency of the antenna was decreased as the dielectric constant increased. Also beam width of the antenna
increased as both the dielectric constant and the conduction band width increased. Based on the designed optimal shape, the
manufactured antenna has the good beam width at center frequency 1.58 GHz.
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Fig. 1. Photographs of the measur
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Fig. 3. The XRD patterns of the ZST ceram
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Fig. 2. FE model of the ZST helical antenna. (a) geometry and
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Fig. 5. The influence of the sintering temperature on the (a)
relative dielectric constant(e;) and (b) quality factor of

the ZST ceramic.
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Fig. 6. Schematic diagram of the helical antenna with the
dielectric ceramic core.

-6-

-8 -

10

-12 ~

Return loss(dB)

-14

-16

-18

¥ 1
1.0 1.2 1.4 1.6 1.8 20
Frequency(GHz)

(a)

er=36, (Phi=0°deg)
£r=36, (Phi=80°deq)
0 -er=37, (Phi=0°deq)
- - gr=37, (Phi=90°deg)
-------- - £r=38, (Phi=0"deg)
er=38, (Phi=g0°deg)
£r=39, (Phi=G"deg)
- - - - gr=38, (Phi=80"deg)
(P R £r=40, (Phi=0"deg)
\ TN | =40, (Phi=90°deg)

dB{GainRHCP)

(b)

Fig. 7. Influence of the dielectric constant on the antenna’s

characteristics. (a) return loss, (b) radiation pattern.
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Fig. 8. Influence of the width of the conduction band on the
antenna’s characteristics. (a) return loss, (b) radiation
pattern.
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Fig. 9. The simulation resuit of the ZST helical Antenna having
the optimal geometry. (a) return loss, (b) Smith chart, (¢)

radiation pattern.
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Table 1. The Simulation Results of the ZST Helical Antenna

Having Optimal Shape
Classification Simulation results
Center Frequency(GHz) 1.58
VSWR 1.338
Gain{dB) -16.78
Radiation Angle(degree) 80°
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Fig. 10. (a) Horizontal view and (b) Vertical view of the
manufactured ZST helical antenna.
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Fig. 11. Measuring results of the ZST helical antenna.
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