2017 KIMST =gtst=LC| 3]
HIEHE D 82 0|83 25T}
15hel BCH S (2.83 A

Seoul National University
Dept. Electrical and Computer Engineering



Contents

= [ntroduction

= Design of a Low-profile TCA Antenna

= Prototype of the Proposed TCA and Measured Results

= Design of an one-dimensional TCDA and Measured Results

= Conclusion

2117 Applied Electromagnetics Laboratory



Introduction

= Ultra-Wideband Arrays

Satellite

Aircraft radar

- Multi-functional radar - Electronic Warfare - Communications
="\Wide bandwidth =l_arge scan angle
= ow profile =l ow cost
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Design of a Low-profile TCA Antenna

= TCDA concept (low profile) and equivalent circuit

- TCDA schematic - TCDA equivalent circuit
o Coupling Capacitor
Bsuphsup ! . Bsubhsub
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: Ldipole :
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- sub Zsup + jZo tan Bsuphsup

- The coupling capacitance compensates the Z. = joL+1/ joC

inductance of ground plane at low frequency
L =2,/1Z +Z,
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Antenna Impedance Controlled TCA with Unbalanced Feeding

= Proposed TCA antenna unit cell for 2 to 6 GHz low profile array antenna
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- Unbalanced feeding line is designed as a stepped-impedance line
- Shorting posts control the common mode resonance frequency, and via holes remove the
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Antenna Impedance Controlled TCA with Unbalanced Feeding

= Proposed TCA with shorting posts and via holes
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When scans 45° for both planes
- VSWR<26

- Radiation loss < 0.4dB

- Polarization purity = 18dB
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Prototype of the Proposed TCA and Measurement Results

= Fabrication

- An 8 X 8 proposed array prototype is fabricated.
- The measured process is based on the unit excitation active element pattern method.

- According to the method, total pattern can be synthesized through post-processing by all

element patterns.
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Prototype of the Proposed TCA and Measurement Results
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- Beam steering is possible with small gain loss for both planes.
8/17 Applied Electromagnetics Laboratory




Prototype of the Proposed TCA and Measurement Results

= Comparison with other works
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- Although the proposed array has a smaller bandwidth than some previous works, it has a
notable low profile and is realized by a single-layer PCB without a designed balun and
resistive FSS
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Conclusion
]

- We proposed low-profile array antenna with the wide bandwidth and scan angle.

- One-dimensional TCDA can be implemented using meta-surface wall with ferrite sheet.

oo _ﬁ

v BW337:1>3:1 v Scan angle = 45
v Low profile (Total heighty v Single layer PCB process
1/12.6Aiw < 1/10Ai0w
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