Design Procedure of Circulay patch antenna

Based on the cavity mooel formutation a
design Procedure of circular patch antennac for

+he deminant 'I—MTIO moole. 1s as follows

. Specify &, ,,l;On Hz), h(in cm )
o. Find +he effective vadius
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Design a civeular mteroStrip antenna. USing a
substvate ( RT [duroid 5880) with a dielectyte
constant of 22 h=0.1588 em (00625 Inche)
36 as to vesonate at (0 GHz.
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ArrRAys AND FEED NETIWORKS :

Hwaﬁs ove used to Scan the beam of an

antenna. SysStem increase divectivity and Pevform
variows Other functions which would be difficult

with One 38tngle element .

The <elements can be fed by two methods
|. Sestes Feed

2. Coypovate Feed

(a) Series feed

(b) Corporate feed

Figure 14.36 Feed arrangements for microstrip patch arrays.

Tn sextes Feed +he elements axe fed by a
single line and in corpovate feecl the elements
axe fed by multiple lines In a Feedback Network

anmﬁzmenﬁ :

covporate feed Network is used to provide

Powey sSplits of 27 . This is accompliched by

ustng eithey tapeved Llines to mateh loon Patch



elements to oo 5o lnput 0¥ ustng Quavter

wavelenC?ﬂq impedance  tvansformex .
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{b) A/4 transformers

Figure 14.37 Tapered and i/4 impedance transformer lines to match 100-ohm patches to a
50-ohm line. (source: R. E. Munson, “Conformal Microstrip Antennas and Microstrip Phased
Arrays,” IEEE Trans. Antennas Propagat., Vol. AP-22, No. 1, January 1974. @ 1974 IEEE)

Qeries feed am@ag can be easiéy Lobricated
us'artci photoli-fhogmplzy forr both mdiaﬁrz? elements
and the feed metwork . However this technigue is
Limited +o awad/s with a fixed beam or to the
dvraiys which axe Scanned by vavying the —Fre.c}uencﬂ

but it can be applied to Llinear and planax an'o#s



with Single ov dual polarization. AlSo any changes
in one of the elements ox feed lines affects

the Pevformance of the Others . Therefore while
o(eslgin_g mutual coupling and intexnal veflections
have to be taken Into account .

corporvate fed arwﬁs arve geneval and
versatile . with this Mmethod the designer has
move contwyol of the feeol of each element
( amplitude and phase ) and it is ldeal fox
Scanning phased anmé&s/ multitbeam awuéts o
Shaped — beam Q :

Tn cowq:ovr:z:d;ed awz’%s, the Pphase of
each element can be controlled wsing phase
Shifters and amplitude can be adjusted using
eithey amplifiers ov attenuators.

An e/ec—&xon}catg Steeved Phased amfaéf of
(0 X (0 wectangular microstaip €lements oOperating
in 2-2.3 @Hz qcreciuensy g and. used for space-
to - Space communications (S Shown in figure below

Tn mierostyip a s vadiation from the
—?eed Hne‘ uslnﬁ eithey @ Sertes Or Covpovate feed

hetwork, cross polartsation tokes place and also



limits the Side lobe level -
Both cyoss Polavtzotion and Side loke levels

can be improved by isolating the feed Network
from the vadiating face of the axvay . This can
be accomplished Using either Probe feeds Or

aperture coupling.

Figure 14.38 Antenna array of 10 x 10 rectangular microstrip patches, 2-2.3 GHz, for
space-to-space communications. (Courtesy: Ball Aerospace & Technologies Corp.)



