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Recently, three simple theories (I] have been introduced in the literature to solve 

for the main serious problems. This made it possible to correlate the sheet thickness, 

permittivety (including the limiting case of free space), and the patch dimensLons 

to the required specifications. As a result, the sheet thickness that gives the largest 

"Figure of \o1erit" (Gain-Bandwidth product) was calculated with the ability to choose 

the antenna shape and parameters that match with the given specifications. In this 

paper, the author second and third theories are used to deri ve the experess ions for 

radiation res istance, directivity, bandwidth and other characteristics of the standard 

open- ring microstrip antenna. 

The open-ring microstrip antenna and the to p view of the equivalent cavi t y model 

are shown in Fig. J. The model includes the effects of fringing fields, dispersion, 

and the mic ros tr ip curvature. Fig. 2 shows the equivalent magnetic current sources 

M associated with the structure. The radiation fields derived from these sources 

are given by (2J, 
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The total power radiated by the open-ring can be evaluated either by numerically 

computing the surface integral of the pointing vector over a closed spherical surface 

1 

.-;;;; (2) 

or by making use of the author second and th ird theories. This leads to the ca lculation 

of the radiated power where the other rad iat ion characteristics can be obtained in 

a straight fo r ward manner. For example, the directivity fo r any gap angle and any 

annular width for all modes is found to be: 
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where the positive and negative signs refer to the odd-and-even modes respectively 

and, 
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The results for :he antenna radiation resistance and directivity fo r some typical 

cases of a half -ring structure excited with TMU mode are shown In Figs. 3 and 4 

respectively. The results are found to be approximately four times and the same 

(respec tively) as that of a closed-ring structure having the same parameters and excited 

with the same mode [3,4]. This is because fr and the field distribution underneath 

the ir patches are the same and the radiated power of the half-ring is given by, 

P = - P - P - P 1 [ J r 4 red closed-ring (6) 

where Pc and P d are the power loss in the conductor and the dielectric medium . 

For a rbitrary structures that can not be shaped from the open- ri ng. new theories 

have been developed and examined to analyze and design any microstrip 3.ntenna for 

aU modes. This includes the antenna family and covers the phased-array antenna 

system problems. 
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Fig. 2: The equivalent magnetiC 
current sources of the 
open-ring antenna . 

~ 

l 



e. 

'" ~- -- ' . :, 
" 

7. 

o 

l05'~ ____________________________________ , 

0 50 

Fig. ), 

50 

Fig. 4,: 

100 

Radiation 
the TI>II 

100 

It· ::2.32 

W(cm) 

.2 

. 5 

1 . 

. 5 

150 2<l0 250 300 350 
h, mils 

resistance of a half-ring antenna fo, 
mode, outer-edge fed elements. 

150 

h. mils 

W(cm) 

2'1.5-
1 . 

. 5 

200 250 

'r = 2.)2 

)00 

Diretivity of a half-ring antenna for the TMJI 
mode, outer-edge fed elements. 

-780-

: 

J50 


