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Design and Fabrication of Smart Skin Antenna for Phased Amay 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 clectrically 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 1is investigate. The fabricated smart skin antenna shows a reasonable
performance with gain of 12.2 dBi and frequency bandwidth of 6.4 %.
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Fig. 1 Typical phased array antenna.

TRA o AN E o FR] FeEE JolRe] el A
oy Aol HA| AHUS ujgstel o}g3r|= Frhl6-7] 53,
Fig. 104 UERhd vte} Zho] ujd qheube] Zh hafaatel] 917t
e AR S HIRA 2 rbbale] =Y due] o
& YANZHOEH AU WE Ar1Her 23T - . o
et ¢EVE SIE Eivet Btk 9hA AFRE Hiek &
o, Sl Qe U] ZAA Y ol xrlHeR
ey Bl z3bo| THsstaz o]FF ATAl Steutet ol
(radar) 59] 3715, % AHUR 4% 2 Aot o]
@ oteube] wpablE 2are 2 uijE 4R QU] EEdke
Huto] 4k TYA wEoRA THesA Hrk(8]

B =RoME ol#T sduld vz 88 5 glod,
A L A71H EAo| BE 947 AntE A3 QHUE A|
Astaab gtk 2 =8 $4L ogit Atk 23dbE A
WER 88517 AT AntE A7 eyl digt 712 HA o
g Hol|x, Holge] A Aeet dle vl iRt AEdel
A Azt vl E4stck 293, 3dME olFA dAE
20tE A7) QEHUE AFEte U SAAEE SHEA, TRl
o 4ol AES HYoh

2. 2utE 231 Y A4

AntE A7 e BE pRA UAY dHUEA, 714
4 Eqmel ohjet 2718 S BE s} ik 7 =
Yo 3L TPHeuA ZEs $halor B Aol H714
o5 b} WAl Ao} $pdfof & Ziolth £ =RoAE 7
A B4 DSl SIUE MES FEE olgskaT, 7]
H B4% maslel A2 Ago) olg nolazAmy WX
QHILF ERE ol&3IAT. B3], B F2A ke 4
do| Lol|3leE E& ZHFH FF(coaxial probe-fed excitation)

A ofgstgict

] Upper laver

Dieletric Material

VA
N

Honeycomb
— Radiator A"
| ] | Lower layer
Ground Plane ~ Connector
(a) Layer
A4
o
(=3
e
50Q 500
I 161 {
A4
4
:{ o
2
(b) Radiator

Fig. 2 Design example of smart skin antenna for phased array.
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(a) E-plane

(b) H-plane
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 2%2 microstrip patch
Connector 508 coaxial

a8y, YgTakg Qs A8 2A42E 31 mm AlAS
ok E3, WAk HEE S d(mutual coupling)S 248}
3l7] 93] 0.6A BtPoH, 50 Q@ F& u=d FAS 98 M4
HEE7|(transformen) 5 0|83t Jud ojAS shlch dHd
2 wiAe 7oA Z,2 WSEr] AsiAe A @ o8 Z, ¢
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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

I;)LTR_?MZOOO 147 MPa (x-dir)
mils 136 Mpa (y-dir)
Rogers co. Dielecric constand: 2.4

Loss tangent: 0.0022
Middle layer
Compressive strength: 4.8 MPa
Nomex honeycomb . .
. Dielectric constant: 1.1
200 mils
Loss tangent: ~0
Hexel co.
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(a) With radome

(b) Without radome

Fig. 4 Simulated retum loss designed smart skin antenna.

(a) With mdome

(b) Without radome

Fig. 5 Simulated axial ratio designed smart skin antenna.
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(a) Assembly view

(b) Explosive front-view

(¢) Explosive rear-view

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%) 327
Return loss(dB) -17.1 (6.6%) -18.4 (6.4%)
Isolation of cross
-29.6 -14.6
polarization(dB)
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 1.5
Sidelobe level(dB) -20.8 -35.7
Isolation of cross
-29.6 ™M
polarization(dB) 2 N
N/M : Not Measured
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