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ABSTRACT

The authors present the theoretical analusiz and measured results of fwo cosxially fed
multilayer multipatch micrestrip antennas. These antennas are made up of two centersd
patches separated by an air gap, and covered with a dielectric protective costing. The bandwidth

obtained for a VSWR < 1595 128 inthe L bandand 33% in the X band.

IHTRODUCTION

To increase the bandwidth of microstrip antennas, it i3 possible to take advantage of coupling
between stacked patihes (figure 13 [1].

Analysis of these structures is besed on & reaction integral equation solved in the spectral
domain [2). The unknown variables in the resulting equations are the patch surface currents.

THEORETICAL AHALYSIS

The dielectrics and ground plane sre assumed infinite, and the problem reduces to that of a
stratified structure. The fields are computed in the spectral domain using the Fourier
transform:
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A= Za /K wavelength in vacuum.

The unkmown surface currests Jsg and Jso on patches 1 and 2 respectively generate fields

whose normal components £z and Hz are first computed from the Helmhoitz equations and
continuity relationships at the interfaces. Tangent figld components are then deduced in the
transtormed domain by the foliowing refafions:
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The feed current S5 generates itz own figld which i3 to be added to that caused by the currents
J3q and Jio. This field 13 described bya current density on the surface of the cylinder formed

by the core of the cosal feed going through the first substrate. The resction theorem (3]
allenws us to wriie the integral equation:
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ghest represents the fleld coused by tzst current S a0 ne of the two petoches. The unknown

currents Jduy and Jio are computed using Galerkin's method of moments. They are then

expanded as basiz functions Jn:

Jdz = Elndn

£

Tince the patohes are reclasnguiar, sinusoidal functions (Fourer series) are ussd as fest and

oasts Tupctions

& system of linear equalions 1s thus obfsined, enabiing computation of the unknowns (oo by
substituting into the infegral equation as many fesf currents s thers are unknowns

Fij is the reaction on basiz current | caused by fest current 1. (1] is the matrix of unknown
coefficients in. Vi 15 the reaction on the feed current caused by test curreni i,

Onoe thess currents sre defer maned, the anfenna’s man  characteristics such as s input
impedance [ 4] and radistion pattern can be computed.

RESULTS

Thearetical anztysiz led fo the defermimafion of square- patch geometries for fwoe dirferent
three-lager antennas (5] (figure 23, one 5-band and one L-band. Only the lower patch is fed
coaxially. The patches are centered, *o ensure structyral summetry and to facilitate the
subsequent achievement of circular polarization. The thickness

pytches can be varied in order fo control coupling between them This structurs is
zelf-protectad.

For the L-hand, the two stacked patohes are mountsd on g polypropulens subsirate, 1.6 mm

thick ff:r = 2.25; tan & = 0.001%. The feed i located along the disgonal of the lower patch

Figure 3 indicates the YS'WR a5 a Tunction of frequency. & 12% bandwidth is cbtained {(from
1.52 40 1.72 GHz for a YI'WR of 1ess than 1.5 Figures 4 and S show the radiation patterns st
1.53 GHz, in the E and H planes On-axis crosspolarizsiion remains ow throughout the
bandwidth defined by meszurement of the input impedance.

For the x-band antenna, & duroid substrate was used { ¢, = 2.25, 1an &= 0.0008). Substrate
thicknesses were 1.53 mm (Hy) and 3.0% mm (Hz) for the lower and upper paiches,

respectively. The feed was located on the median of the lower pateh. The pandvidths obtanred for
various YSWR values gre as follows (figure &)

#FEEE ifrom 10 12 t0 14,41 GHz) for g ¥SwWR < i
* I8% (from 2.925t0 14.61 GHz) for a VSWR < |
*46% (from 9.425t0 1S 08 GHz) far a ¥SWR < 2

G

=

Gz band, An exiremely low

The radiation patterns were messured over the 95 - 147
E plane. H plane crosspalamization

cresspolar level was obtained throughoot thiz band 1o the
was higher (figures 7ard &, E and H planes at 12 GHz).
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Lastly, gain messurements showed this Tatter to be stable throughout the bandwidth defined by
ihe messured 1nput impedance.

CORCLUSION

The proposed structure leads to microstrip entennas featuring large bandwidths, In the L band,
crosspolarization remains low throughout the bandwidth defined by the measured input
impedance but in the ¥ band, itis slightly higher. The radiation patterns could conceivably be
improved in this band by using 3 slotted feed in the ground plane [S]. Gainis satisfactory and
rernaing stable throughout the bandwidth.
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