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BSTRACT: A dual-port dual-polarized compact microstrip antenna
I avoiding cross coupling between the two frequency bands is proposed
ul analyzed. This antenna offers channel isolation better than 25 dB,
ud is more compact compared to a conventional rectangular patch.

‘g cal equations for calculating the resonant frequencies at both

s are also presented. The theoretical calculations are verified using
perimental results. © 2002 John Wiley & Sons, Inc. Microwave Opt
chnol Lett 32: 125-127, 2002.
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INTRODUCTION

adar and advanced communication applications require
W-profile antennas capable of dual-frequency dual-polariza-
n operation and good isolation between the ports. Mi-
strip antennas of different geometries for dual polariza-
n are available in the literature [1-3]. The severe problem
i a dual-polarized satellite link is the cross coupling of
channels, producing interference and crosstalk. These ef-
s can be avoided using dual-port antennas, which provide
llent isolation between the ports. In this letter, we pro-
¢ a compact dual-port microstrip antenna with an area
juction of ~ 65% compared to a rectangular microstrip
tenna, and an isolation better than 25 dB between its ports.
alytical equations for calculating the resonant frequencies
joth ports are derived.

INTENNA DESIGN

schematic diagram of the antenna is shown in Figure 1.
structure consists of an arrow-shaped patch with an
ding triangle of height W,, and a protruding triangle of
it W,, with slanted lengths S, and S, etched on a
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11 Geometry of the proposed dual-port microstrip antenna
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dielectric substrate of thickness h, and dielectric consty
fed by proximity coupling using two 50 € perpendicular
microstrip lines etched on a substrate of thickness h, and
dielectric constant e,,.

A typical antenna structure of length L = 0.04 m, width
W =006 m, W, = 001 m, and W, = 0.01 m is etched on a
substrate of thickness s, = 0.0016 m and &,; = 4.28. Two
50 © microstrip feedlines are fabricated on a similar sub-
strate kept below the patch to provide electromagnetic cou-

pling.

3. RESONANT FREQUENCY CALCULATION

The standard equations for computing the resonant fre-
quency of a rectangular patch antenna are modified to take
'u)/to account the effect of the intruding and protruding lengths

ca and W_,. The line extension factor and the effective
esonating lengths of the two modes are obtained by the
Iollowing empirical relations. Here, A used in the equations is
the effective thickness h = hy (hog = hl + h2) and the
dielectric constant &, = &, = ¢,,.

For Port 2,
’ )
fio = 2Se + 2815,
&l e -1/2
& = A + 12h/W) )
2 2
0.412h(&, + 0.3)(W/h + 0.258) o
1T T (e, — 0.258)(W/h + 0.8)
For Port 1,
[
f()l

T 2Wyg + 281) e,

where &, and Al, are calculated by replacing W by § in
Egs. (2) and (3), respectively, with § = (S, + S,)/2

Sesr and Wi are calculated as follows.

For(L<W),

e = 8, — (0.0001/L) + 0.01W
~0.68(W,, — 0.01) — 0.03(,, — 0.01)
Wy = W + 0.58W,, — 0.43W,,

for W,/W < 0.5

Seit = 0.5(S; + L) + 0.4W,, — 0.175W — 0.03(W,, — 0.01)
Wy = 0.78W + 0.025W,, + 0.49%,,

for W_,/W > 0.5.
For (L > W),

S =8, + 2.3(L — 2W — 0.0046 /L)W,
+ 0.00006/L - 0.1(W,, — 0.01),  for W ,/W <1
Weee = W + 0.58W,, — 0.43W,, + 0.0023(L — W) /W,
for W,/W < 0.5
i« = 0.78W + 0.025W,, + 0.49W,, + 0.0025W,,/W
+0.17(L - W -0.01), forW,/W>0.5.
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Figure 2 Measured return loss against frequency for two ports

isolation (dB)
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Figure 3 Measured isolation between ports 1 and 2

4. EXPERIMENTAL AND THEORETICAL RESULTS

The measured return loss against frequency for the two ports
are shown in Figure 2. Figure 3 shows the isolation between
the two ports, and Figure 4 shows their transmission charac-
teristics. From these figures, it is clear that the isolation
between the ports is better than 25 dB, which implies very
small cross coupling. The E-plane and H-plane patterns for

Port 1
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Figure 4 Measured transmission characteristics against frequency
at two ports
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Figure 5 E-plane and H-plane radiation patterns. (a) Port 1 fi
quency (fo; = 1.2175 GHz). (b) Port 2 frequency (f, = 1.7175 GHz)
i) Copolarization. ii) Cross polarization, —— E-plane, - - - = H-plan

the frequencies 1.2175 and 1.7175 GHz are shown in Fig
ure 5. The cross-polar performance for both frequencies |
found to be better than 20 dB.

The theoretical variation of the two resonant frequencie
at port 1 (fo;) and port 2 (fy,) with L for different heights
and permittivities &, are shown in Figure 6. The experimenta
curves are also given in the same figure to validate th
computation. In all of these cases, the theoretical results a
in good agreement with experimental values, with a maximu:
error of less than 2%. ‘

5. CONCLUSION

A compact dual-port antenna for avoiding channel cro
coupling in satellite communication is presented. The pi
posed antenna offers a greater size reduction compared to
standard rectangular patch and improved performance
acteristics compared to the other compact patches. Anal ica

2.5

e
=

frequency (GHz)
&

-
=]

0.5

length (cm)

Figure 6 Variation of fi, and fy;, with length L for different.
and h values for the dual-port antenna (W = 0.05 m, W, = 0.0
W,, = 0.01 m)



quations developed here will be helpful in designing an
ntenna with different frequency ratios for different applica-
ns.
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