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Triangular microstrip patch antenna which is fed by a 
slot coupling have been investigated e xperimentally. The 
proposed antenna exhibits a 2:1 VSWR bandwidth of 24% at the 
center frequency of 6.5 GHz. The cross polar level ;s better 
than 22 dB in E-plane and 18 dB in H-plane. The average gain 
in t he bandwidth ;s about 4.8 dB. 

Lntroduct ion 

Aperture coupled micros tr;p antennas has been the subject 
of cu rrent studies' .2, Some experimental results on triangu l ar 
microstrip antennas has been reported by authors3 • 

This paper deals with aperture coupled triangular 
microstrip antenna (ACT MA ) (Fig . 1 ) . The feed consists of an 
open ended microstrip line that is located on dielectric 
substrate below the ground plane. An equilateral triangular 
microstri p patc h of length II ::: 19.5 mm is formed on the 
Separate dielectric substrate above the grou nd plane and the 
two structures are electromagnetically coupled through an 
elect rical small aperture (13.5 x O. B mm ) . An open circuited 
length elf) of the microstrip line extending beyond the 
aperture provides an additional use for impedance matching and 
bandwi dth enhanceme nt. Furthermore the spacing of the patch to 
the ground plane tal provides an additional degree of freedom 
to be used for bandw i dth enhancement . The effect of various 
design parameters such as stub length ( 1f') slot length (ls ), 
patch 1 eng th (L,) and spacer he i ght (to,) stud i ed in deta i 1 to 
obtain th e optimum bandwidth . The experimental optimized 
parameters of the proposed ACTMA are shown in Fig. 1. 

Experimental Results 

The bandwidth of the ACTMA ;s optimized b y br inging t he 
optimum size loop of the impedance locus insi de the VSWR::: 2 
circle using various comb inati ons of design parameters. The 
stub together with the patch length can be used to control the 
input impedance over a wide range of values . As shown in Fig. 
2, by increasing the stub leng th, the input impedance at a 
fixed frequency follows rou ghly a constant resistance circle, 
with the reactance increasing according to the reac tance o f 

-1109 -



the open circuited stub. Keeping the aperture size fixed, a 
wide range of resistance and reactance values may be achieved 
by adjusting the patch size and stub length, as shown in Fig. 
3 . Further experiments were carried out with the structure for 
increaslng the bandwidth by changing the spacer height tOl 
(Fig. 4 ) . A bandwidth of about 1550 MHz i s obtained with 
experimentally optimized dimensions L, ;;: 19 . 5 mm, to, ;;: 4 mm, 
L~ ;;: 13.5 mm, Ws = 8 mm, Wt = 2.32 mm, L, = 3 mm and 1, = 60 
mm. Th is ;s about 24% bandwidth at the center f r equency of 6 .5 
GHz. The e xpe rimental VSWR variation with frequen cy is shown 
in Fig. 5. The radiation patterns ACTMA ;s measured in both 
the E and H-plane at various frequencies within the impedance 
bandw i dth of 24%, as shown in Fig. 6 and 7 . The 3 dB beam 
width varies from 75" to 85 " i n E- plane and 60" to 80 " in H­
plane. The fluctuations observed in H-p lane patterns with 
frequency , may be bec ause of the interference between the slot 
and patch rad ia t ions . The cross polar level i s better than 22 
dB in the E-plane and 18 dB in H-plane in the frequency range 
5.92 GHz to 7.52 GHz. The measured gain of the proposed ACTMA 
is between 4.5 dB to 5 dB within the impedance bandwidth of 
1550 MHz. A11 experimental results obtained for th is aperture 
cou pled tr iangular micros trip antenna are in good agreement 
with those re cen tly reported· for aperture coupled rectangular 
mic ros trip antenna . 
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Fig . 1 Aperture Coupled Triangula r Microstri p An tenna 
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Fig . 2 Variation of Stub Leng th Lf 
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Fig . 3 
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Fig . 4 Variation of Spacer Height 
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Fig. 6 E-plane Radiatio n Pattern 
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Fig. 7 H-plane Radiation Pattern 
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