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Design and Fabrication of Smart Skin Antenna for Phased Array Applications

Seong Ho Son’, Woonbong Hwang "

ABSTRACT

This paper describes the basic design and fabrication of smart skin antenna for phased array applications.
The smart skin phased array antenna, of which radiation pattern can be electrically steerable without mechanical
rotation, has to meet the both mechanical and electrical performance. The smart skin antenna is a honeycomb
sandwich structure to enhance the mechanical performance such as strength, weight and so on. The example of
smart skin antenna integrated with radome is designed with the resonant frequency of 5 GHz, circular
polarization, 2 by 2 subarray, and a coaxial probe-fed excitation. In addition, the performance of raw microstrip
patch antenna uncovered radome is investigate. The fabricated smart skin antenna shows a reasonable
performance with gain of 12.2 dBi and frequency bandwidth of 6.4 %.

z 5

2 =EdMe AR $88 & e AvE A1 QU] ik 7 A Al dis) afskgint. AutE 270
St QUL Z1AIE BA glo] My1Hom QU HAES 28 Aojdk 4 gl AHURA, AT W F% 59 7]
AA BAo] 943 SUF A=A F2E ol§st] W7|H, 7IAN Bde BF UESES AAEolop dth £ =ielA
AARE 20t 230 Qb 321 ik 5 GHz AR Hue] 2x2 Fujdon], 55 Alolgol o3t ZRE Fsor 47
stoieh Tela, A7) RS A Fotel dolEol Sl Aok gl Aol Wl Bl BAsklTh ofeh o] AAE <t
UE AlAste] sty AeAEE stelem, O At o523 12.2 dBi, Fubg thAE2 64 %] FET e eItk

Key Words : 94l g otg|u(Phased Array Antenna), 2ulE A71(Smart Skin), 343 AH=$]%|(Honeycomb Sandwich)

1. A4 & U5 St BEAEst 4%e wa gl FAelthl] of
o shiEe 1 o AESIN| PREE Qo] M8t T

|
S BA 710) e ool taRl BAL Aulze] it A9l 7wt ohie) sheuel ABE FA6] WEATE Tl
a7k 9w FoEel uek 2t B4 ALl Ha Qo] 4 Aerao] dit gk Ht AAE olrk[25]

gt A7h ghis] WY=L gk AF7H] AFtEele ey o3t MEQX] FxEE o83t AntE 271 QY] 21
£ A #9o HeR FEs JHEA L2AHeR A Ful dajaatE2a] olo|F2AEY wjx] <he|uk(microstrip patch
A gk ddo] otk bgrte] AMgEE FRES FXHOE antenna)7t FE o|REHTL[4-5] ulolaRAEY w3z S
AdFslor sh FFEE BEA] wige] B S B T AHE3Sko] AlFelr] golatal 7HFo] Ayst Ado] itk sAnh

ol

*

EFF It 7| Asst ik
*+ ey aldistn 7| A58k}, wAIAAHE-mail:whwang@postech.ac.kr)



26 ET - B AR L
« ] Upper layer
Dieletric Material
DAL TE | TTTTTTTT it e
Honeycomb
Array element . Radiator
4 ] | Lower layer
Phase shifter Ground Plane ~ Connector
(a) Layer
Signal input
(or output) N4
Fig. 1 Typical phased array antenna.
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Fig. 2 Design example of smart skin antenna for phased array.
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Fig. 3 Simulated radiation pattem of designed smart skin antenna.

Table 1 Specification of smart skin antenna

Item Specification
Resonant frequency(GHz) 5.0
Polarization Circular
Array type 2x2 microstrip patch
Connector 50% coaxial

a2, dPHuE APs] Yal mAEE 3.1 mm AASH
oh E3}, AAd 7H42 A4S 7Hd(mutual coupling)S 2|43}

olr 2

7] 9l 06AZ dlgloH, 50 Q@ 5% xZ2H FALS 98 M4

W27 (transformen) & o]-8ste] QludA wfAE shlch. o
2 WAL Z oA Z,2 WFEr] A A (2ol 98l Z, o
HEAg 7He AEAR o] M4 2 ZFAZA 4= qlrk[6]

Table 2 Material property

Material Property

Elastic Modulus:
11.7 GPa (x-dir)
9.0 GPa (y-dir)

Tensile Strength:

Upper/Lower Layer
PTFE woven glass

ULTR;AMZOOO 147 MPa (x-dir)
60 mils 136 Mpa (y-dir)
Rogers co. Dielecric constand: 2.4
Loss tangent: 0.0022
Middle layer . )
Nomex_honeycomb Cgmpre§5|ve strength: 4.8 MPa
. Dielectric constant: 1.1
200 mils
Loss tangent: ~0
Hexel co.
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Fig. 4 Simulated retum loss designed smart skin antenna.
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Fig. 5 Simulated axial ratio designed smart skin antenna
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Fig. 6 Fabricated smart skin antenna.
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Fig. 8 Measured retum loss of fabricated smart skin antenna.
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Table 3 Simulated performance of radome effect for smart skin antenna

Item With radome Without radome
Gain(dB) 12.6 12.5
Sidelobe level(dB) -20.8 -18.8
Axial ratio(dB) 0.39 (2%) 3.27

Return loss(dB) -17.1 (6.6%) -18.4 (6.4%)

Isolation of cross

-29. -14.6
polarization(dB) 296
Table 4 Performance of smart skin antenna
Item Simulation Measurement
Gain(dB) 12.6 12.2
Bandwidth(%) 6.6 6.4
Axial ratio(dB) 2.0 15
Sidelobe level(dB) -20.8 -35.7
Isolation of cross
polarization(dB) -29.6 N/M
N/M : Not Measured
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