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( Design of Equilateral Triangular Microstrip Antennas for Circular
Polarization )
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Abstract

In this papet, single—feed equilateral triangular microstrip antennas(ETMA) for circular polarization(CP) are designed and
studied experimentally. It is demonstrated that by embedding a narrow slot or a cross of unequal slot lengths in the
triangular patch, circularly polarized radiation RHCP(right-hand circularly polarized wave), LHCP(left-hand circularly
polarized wave) of microstrip antennas can easily be achieved using by strategically positioned coaxial single probe feed.
And the size of a triangular microstrip patch antenna is smaller than that of a conventional rectangular or circular patch
at a given frequency. A single-feed ETMA with a horizontal narrow slot is printed on the substrate of 60 mils thick and
the other ETMA with a corss slot of unequal slot lengths is printed on the same substrate. The antenna radiation
characteristics are calculated by ENSEMBLE(Ver. 50) software, and compared with the experimental results. This results
show that the antenna size reduction of about 17%~21% is obtained as compared to the regular-size CP design.
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Fig. 2 Geometry of the single-feed ETMA with
a horizontal narrow slot for CP radiation.

i - brobe feed

Ground Plane

a3 3 Zol7t chE(, <l) HAERE R
ETMAS] flgd®al EF°':‘ M PE

Fig. 3. Geometry of the single-feed compact
ETMA with a cross slot of unequal slot
lengths( 7 ,< 7,) for CP radiation.
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Table 1. Specifications of the single-feed ETMA with a

single slot.
Ant Single-slot
rennas (2)SSLA (b)SSRA
Permittivity (e,.) 4.6 46
Thickness(mil) 60(TMM-4) 60(TMM-4)
Conductor Copper Copper
Patch length(mm) 48.0 48.0
Shot / (mm) 49 49
o(mm) 1.0 10
Feeding position(x,y) 21.3, 10.32 26.7 , 10.32
Probe impedance 50 Q 50 Q
Polarization RHCP . LHCP
Frequency band 1.8-2.2 GHz 1.8-2.2 GHz
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Table 2. Specifications of the single-feed ETMA with a

single slot.
Cross-—slot
Antennas (@CSRA__| (b)CSLA
Permittivity(e, ) 46 48
Thickness(mil) 60(TMM-4) | 60(TMM-~4)
Conductor Copper Copper
Patch length(mm) 46.26 46.26
[, (mm) 49 49
slot L, (mm) 64 6.4
o (mm) 1.0 1.0
Feeding position(x,y) 2.7 , 1055 2057 , 1055
Probe impedance 50 R 50 Q
Polarization RHCP LHCP
Frequency band 1.8-2.2 GHz 1.8-2.2 GHz
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Fig. 9. Surface current of the single feed

ETMA;(a)CSRA, (b)CSLA.
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10. The fabricated of the single feed ETMA ;
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Table 3. The compact CP design of ETMA ; antenna

parameters.

Parameter d,(mm) | Center Freq

I ly (mm)
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