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A new design of microstrip antenna (MSA) is studied for satellite-borne phased array
antennas. Noble characteristics, low mass, simple construction, high efficiency, low mutual
coupling, are achieved by a honeycomb-based structure with a surrounding metal cylinder
(cup MSA). S-band cup MSAs are successfully developed for phased array-fed antennas on

Engineering-Test-Satellite VI (ETS-VI).
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Phased array antenna, Satellite antenna, Feed array, Element antenna, Microstrip antenna
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Transmit Receive

Frequency 2.50 GHz 2.66 GHz
Polarization RHCP RHCP
Bandwidth > 40 MHz >5MHz
Gain >89dBi >8.9dBi

Mutual Coupling <-40dB <-40dB

(1A spacing)

Axial ratio <15dB <15dB
Maximum Input >20W

Diameter < 1A <1:r
Weight <200 g <200 ¢g
Number of element 31 31
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Center frequency 2.6575 GHz
Polarization LHCP

Bandwidth >5 MHz

Gain 10.9 dBi* / 9.9 dBi**
Beam width 57.0 deg* /54.5 deg**
Axial ratio 1.5dB

Mutual coupling < -40 dB (1Aspacing)
Cup Diameter 114 mm ( 1A)

Cup Height: 50 mm (0.44N\)
‘Weight 160 g

*lone element / **in array (1Aspacing)

solid line : cup MSA  dashed line : normal MSA without cup
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Element Horn Cup Cup Normal Cup
Helical dipole MSA* MSA
Bandwidth (%) ~50%  ~40 ~10  ~5* ~5
Gain (dBi) 8~9* 8.9 82 7~9% ~11
Coupling (dB) <-40* -23 -36 <-35% -40
(1% spacing)
Max.Input(W) ~100* 180 100 40* 40
Height (mm) >500* 200 130  ~20* <60
Diameter (mm) 120 120 120 120 120
Weight  (g) - ~350 ~300 <100* 160

*Typical Value
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