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Dual-Polarized Microstrip Antennas With Capacitive
via Fence for Wide Beamwidth and High Isolation
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Abstract— A dual-polarized microstrip antenna loaded with
capacitive via fence is proposed for compact size, wide
beamwidth, and high isolation. By exploring a capacitive blindvia fence near the radiating apertures, the field is concentrated
between the fence and ground, achieving obvious dimension
miniaturization and wide beamwidth for regular dual-polarized
microstrip antennas. The proposed blind-via fence is constituted
by four rows of metallic wires with subwavelength diameter,
period, and gap to the ground. Thanks to the field concentration
brought by the blind-via fence, high isolation is realized by
suppressing the radiation from the feeding probes, similar to
two disk-loaded monopole antennas, and forcing the fundamental mode of the patch. To validate the proposed concept,
a prototype is fabricated and characterized with the size of
0.19 λ0 × 0.19 λ0 × 0.07λ0 (λ0 is the free-space wavelength at
the center frequency). The simulated and measured results agree
well, with wide half-power beamwidth of 107◦ and 105◦ in the Eand H-planes, respectively. Meanwhile, the port isolation is higher
than 32 dB within the operating bandwidth of 2.48–2.56 GHz.
The proposed antenna is with the merits of compact size, wide
beamwidth, and high isolation, exhibiting potential usage in
diversity or multiple-input and multiple-output (MIMO) systems
with wide-coverage applications.
Index Terms— Antenna diversity, antenna radiation pattern,
microstrip antennas, mutual coupling.

I. I NTRODUCTION
UAL-POLARIZED antennas have been widely demanded in multiple-input and multiple-output (MIMO) systems, radars, satellites, base stations, and so on, because they
can resist Rayleigh fading, increase the spectrum efficiency,
and enhance the channel capacity [1]–[15]. Among various
types of dual-polarized antennas, microstrip antenna is widely
explored due to its advantages of low profile, lightweight, and
easy integration with the planar circuits or systems [16]–[20].
Furthermore, wide-beamwidth antennas have been desired
in many modern wireless applications, such as communication, navigation, broadcasting, and beam scanning, due to
their increased coverage area and reliable communication
links [21]–[26]. Various types of antennas are proposed to
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achieve wide beamwidth [27]–[30]. However, for microstrip
antennas, the half-power beamwidth (HPBW) is usually narrow due to the distance between two radiating apertures.
In recent years, different methods to increase the microstrip
antenna’s HPBW have been extensively investigated and
reported, and divided into four categories. The first one
adopts parasitic structure around the main radiator to broaden
HPBW [31]–[33]. This method achieves broadened beamwidth
and large antenna size. The second approach is to reshape the
antenna reflector to modify the radiation pattern [34]–[36].
By properly reducing the antenna reflector’s size, the HPBW
can be increased. It is noted that reshaping the antenna
reflector may lead to the serious backward radiation, i.e., low
front-to-back ratio. The third method employs a thick substrate
to increase the radiation of low-elevation angle [37], [38]. This
method usually causes strong coupling between the feeding
probes. The last method increases the HPBW through dimension miniaturization. By decreasing the size of the microstrip
antenna, the broadside gain is reduced and thus, the HPBW
can be broadened [39]–[41]. Additionally, other techniques
such as metamaterial loading or modifications of the ground
plane are also used to achieve the miniaturization of microstrip
antennas [41]–[43].
On the other hand, maintaining a high port isolation is
crucial for dual-polarized microstrip antennas to achieve a
low envelope correlation coefficient [1]–[10]. To increase the
port isolation of the dual-polarized microstrip antennas, many
methods are reported and discussed [44]–[52]. Differential
feeding structures, such as differential balun, are often used to
increase the port isolation by forcing the differential operating
mode of the patch, where the fundamental TM10 mode is
strengthened and the other unwanted modes can be effectively
suppressed [44]–[48]. Therefore, the dual-polarized microstrip
antenna with “differential mode of operation” can achieve high
isolation and low cross polarization. Additionally, capacitive
coupled feeds, slot-coupled feeds, or hybrid-feed structures
also serve to achieve high isolation [49]–[52], especially
suitable for the dual-polarized antennas using an air substrate.
However, when a typical dual-polarized microstrip antenna
is miniaturized for wide beamwidth purpose, it is challenging
to maintain high port isolation simultaneously. The dimension
miniaturization can lead to monopole-mode radiation from
the two feeding probes, which behave as two disk-loaded
monopole antennas together with the patch [53]–[55]. As a
result, strong coupling happens between these two feeding
probes, leading to poor isolation, high cross polarization, and
even distorted radiation patterns. To date, few works related
on dual-polarized microstrip antennas with wide beamwidth
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TABLE I
D IMENSIONS OF THE P ROPOSED A NTENNA IN F IG . 1 (U NIT: mm)

Fig. 1.
(a) Exploded view, (b) top view, (c) detailed view, and
(d) cross-sectional view of the proposed wide-beamwidth, high-isolation, and
dual-polarized microstrip antenna.

and high-isolation are reported and discussed in the literature.
Aimed at this requirement, here, we propose a dual-polarized
microstrip antenna with wide beamwidth and high isolation
by loading a capacitive blind-via fence on the radiating apertures. Obvious dimension miniaturization and wide HPBW
are obtained owing to the local-field concentration under the
blind-via fence. Remarkably, the port isolation better than
32 dB is realized within the 10 dB impedance bandwidth
from 2.48 to 2.56 GHz. As a summary, the proposed antenna
can be treated as a candidate in wide-angle diversity or
MIMO systems due to the advantages of compact size, wide
beamwidth, and high isolation.
II. A NTENNA D ESIGN
A. Antenna Configuration
Fig. 1(a) illustrates the exploded view of the proposed
wide-beamwidth, high-isolation, and dual-polarized microstrip
antenna. The proposed antenna consists of a square radiating
patch, a capacitive blind-via fence, and a bottom grounded
dielectric substrate. The radiating patch is fabricated on a
thin dielectric substrate using the standard printed circuit
board (PCB) process. Moreover, this thin dielectric substrate
is drilled with air holes along the edges. It is worth mentioning

that air media is employed here as the main substrate of the
proposed antenna. Loaded on the radiating apertures of the
dual-polarized antenna, the blind-via fence is constituted by
four rows of subwavelength periodically positioned metallic
wires, with subwavelength diameter (D), period ( p), and
gap (g) to the metallic ground. These metallic wires have
identical diameter with that of the drilled holes and are
electrically connected with the top patch passing through these
holes. Such a blind-via fence behaves as a shunt capacitance loaded between the radiating edge and ground plane.
By varying the structure of the blind-via fence, such as gap
size (g), diameter (D), and period ( p), the equivalent surface
capacitance can be tuned according to the explicit analytical
formula derived in [56]. The grounded dielectric substrate is
with a thickness g = 1 mm, and it physically acts as the
supporter for the blind-via fence. Additionally, two 50 
coaxial probes are used to excite each polarization of the
patch. The inner conductor of the SMA connector is connected
with the radiating patch, and outer conductor is soldered with
the metallic ground plane. In this work, all the simulations
are performed by using an Ansoft High Frequency Structure
Simulator (HFSS).
Fig. 1(b)–(d) illustrates the detailed geometric structure of the proposed wide-beamwidth, high-isolation, and
dual-polarized microstrip antenna. Fig. 1(b) presents the top
view of the proposed antenna. The upper radiating patch and
bottom metallic ground plane are with the size of L × W
and L g × Wg , respectively. The patch is printed on an F4BM
dielectric substrate with the thickness t = 1 mm. Fig. 1(c)
shows the detailed top view of the radiating patch loaded with
the capacitive blind-via fence. It can be seen that the blind-via
fence is arranged near the radiating apertures with a distance s
to the edge. Additionally, the feeding locations are optimized
with a distance d from the antenna center to achieve good
impedance matching. Fig. 1(d) presents the cross-sectional
view of the proposed antenna. It can be seen that these metallic
wires are connected with the radiating patch, going through
the drilled holes of the dielectric substrate. What is more, all
these metallic wires have an identical gap with the metallic
ground plane. This physical consistency is ensured by using
a dielectric substrate with the thickness g. For simplicity,
the grounded dielectric substrate employs the same material
as the upper dielectric substrate. Table I lists all the geometric
parameters of the proposed antenna shown in Fig. 1.
B. Operating Principle
In this section, we will explain the concept, fundamental theoretical description of the loaded capacitive blind-via
fence, and the operating principle of the proposed antenna.
First, let us consider a row of metallic wire with subwavelength
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period ( p), diameter (D), and gap size (g) [Fig. 1]. When
these metallic wires are embedded in a waveguide with a
height of h and excited by an external electric field, there will
be electric dipole moment induced on each cut-wire. These
embedded metallic wires and their image counterpart form a
homogenous surface current sheet under the excitation of the
external electric field. After some mathematical manipulations,
the surface impedance of these metallic wires can be written
as follows [56]:
Zs =
Cs =

1
j ω Cs

(1a)
ε/ px p y

3/2 [F]

{3[ln(4l/D) − 1]}/4πl 3 − c/ p x p y

(1b)

where l is the length of the virtual electrical dipole (l =
2h − 2g), c is an empirical fitting parameter of the system,
and ε is the permittivity of the dielectric material around the
metallic wires. From (1), it can be found that the surface
capacitance of the blind-via fence is affected by gap size (g),
diameter (D), and periodicity ( px = p and p y = 2h) of the
wires. When a single-polarized microstrip antenna is loaded
with two rows of metallic wires on the radiating apertures,
the resonant frequency can be approximately determined by
using the cavity model [57]. The dispersion relationship of
the microstrip antenna loaded with these capacitive metallic
wires can be derived by the transverse resonance method and
expressed as follows:


1
W
j ωμ0
2
2
+

tan k − kz
= 0.
(2)
2
2
2
j
ωC
k − kz
s
√
Here, k = ω εμ0 , μ0 is the permeability of the dielectric
medium around the metallic wires, W is the width of the
microstrip antenna, kz is the wavenumber along z-direction
when the antenna is excited. For a microstrip antenna operating
at fundamental TM10 mode, the electrical field distribution
along the z-direction can be assumed uniform, i.e., kz ≈ 0, and
if the antenna has a compact subwavelength size (W/2  λ0 ,
for example, W/2 = 0.095λ0 in this work), (2) becomes
j ω(μ0 W/2) +

1
≈ 0.
j ωCs

(3)

From (3), it can be directly observed that the operating
frequency ω of the microstrip antenna can be tailored by
employing a suitable surface capacitance Cs . Furthermore,
the larger value of the surface capacitance can lead to the
lower operating frequency for the microstrip antenna.
On the other hand, according to the cavity model for the
microstrip antenna, the patch loaded with capacitive blind-via
fence can be modeled as a parallel RLC circuit, as illustrated
in Fig. 2. L p denotes the inductance due to the coaxial feeding
probe, R represents the radiating resistor of the patch, Ce is
the equivalent capacitance of the fringe field at the radiating
aperture, L is the equivalent inductor of the antenna, and Cs
is the equivalent surface capacitance of the blind-via fence.
From this equivalent circuit, it can be observed that the
operating frequency of the fence-loaded microstrip antenna
can be tailored down when Cs becomes larger.
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Fig. 2. Equivalent circuit of the microstrip antenna loaded with the blind-via
fence along the single polarization.

To demonstrate the performance of the proposed method,
Fig. 3 reports the comparison of the top view, cross-sectional
view, S-parameters, E-plane radiation pattern, and complex
E-field magnitude distribution among the three cases, that
is: 1) the regular dual-polarized microstrip antenna with the
thickness h 1 = 4 mm; (2) the regular dual-polarized microstrip
antenna with the thickness h 2 = 9 mm; and 3) the proposed
dual-polarized antenna with the thickness h = 9 mm. For fair
comparison, these three antennas use air media as the substrate
and operate at the same center frequency of 2.52 GHz. It is
noted that all these antennas are excited using a simple singlefed structure instead of the differential-fed method. Besides,
the same metallic ground reflector with the size of 170 mm ×
170 mm (approximately 1.42 λ0 × 1.42λ0 ) is configured for
these three antennas.
From the S-parameters of the two regular dual-polarized
microstrip antennas with the thickness h 1 = 4 mm (case 1)
and h 2 = 9 mm (case 2), it can be clearly seen that although
increasing the substrate thickness can broaden the 10 dB
impedance bandwidth of the microstrip antenna, it results in
deteriorated port isolation of 13 dB. At this time, the patch
antenna is somewhat similar to a top-loaded monopole
antenna. Direct coupling between the feeding ports happens
due to the monopole-mode radiation from the two feeding
probes. Besides, the strong induction of the feeding probes
brings difficulty to good impedance matching. However, it is
observed that the E-plane HPBW in case 1 and case 2 is
almost the same though their antenna profile is different.
This phenomenon manifests that using thick substrate has
its limitations in increasing the HPBW of regular microstrip
antennas.
Case 3 presents the proposed dual-polarized microstrip
antenna with the thickness h = 9 mm. From the crosssectional view, the capacitive blind-via fence is loaded on
the radiating apertures with an air gap g = 1 mm to the
metallic ground. It can be obviously seen that when loading
the proposed blind-via fence on the patch, not only the antenna
width is miniaturized from 53.3 to 23 mm, the E-plane HPBW
is also broadened from 46◦ to 111◦ . These good performances
benefit from the fact that the blind-via fence behaves as a shunt
surface capacitance on the radiating apertures. This equivalent shunt capacitance brings the notable operation frequency
reduction for the microstrip antenna. More excitingly, when
the regular dual-polarized microstrip antenna is combined with
the blind-via fence, the port isolation is improved to 32 dB,
with a leap of approximately 20 dB.
Furthermore, Fig. 3 also illustrates the complex electric-field
magnitude distributions of these antennas at 2.52 GHz when
only one polarization is excited. It can be seen that for the
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Fig. 3. Comparison of the top view, cross-sectional view, simulated S-parameters, E-plane radiation pattern, and complex E-field magnitude distribution
among the three cases, including: 1) the regular dual-polarized antenna with the thickness h 1 = 4 mm; 2) the regular dual-polarized antenna with the thickness
h 2 = 9 mm; and 3) the proposed antenna with thickness h = 9 mm.

regular microstrip antenna with the thickness h 1 = 4 mm, the
complex electric-field magnitude distribution is symmetrical
about the antenna center. As a contrast, when the antenna
profile increases to 9 mm, the complex electric-field magnitude
distribution becomes unsymmetrical. Such a phenomenon may
explain why the port isolation and cross polarization of a
regular dual-polarized microstrip antenna usually deteriorate
when the profile is increased. From the comparison between
cases 2 and 3, it can be observed that by loading the proposed
blind-via fence near the radiating apertures of the regular
microstrip antenna, the complex E-field magnitude distribution
becomes more symmetrical than the unloaded case. Meanwhile, giant electric-field concentration happens under the
capacitive blind-via fence. This local-field enhancement property strengthens the differential mode of the patch, leading to
symmetrical radiation patterns despite the single-fed structure
and thick substrate. More importantly, this property can also
inhibit the monopole-mode radiation from the feeding probes,
conducive to the reduced coupling. Besides, it deserves to be
mentioned that the loaded blind-via fence not only enables the
obvious dimension miniaturization of the microstrip antenna
but also functions similarly as the differential feeding structure. As a consequence, high port isolation is achieved even
though the dimension is miniaturized obviously. Fig. 3 also
reports the simulated normalized E-plane radiation patterns of
the regular dual-polarized microstrip antenna and the proposed
antenna at 2.52 GHz. The E-plane HPBW of the regular

dual-polarized microstrip antenna only is 46◦ , while it leaps
to 111◦ for the proposed antenna. This property effectively
exhibits the functionalities of the capacitive blind-via fence.
C. Design Guideline
To make it easier for the readers to understand the design,
the design guideline for the proposed dual-polarized microstrip
antenna with wide beamwidth and high isolation is summarized as follows.
1) First, set the initial dimensions of a regular air-substrate
dual-polarized microstrip antenna approximately as
0.5λ0 × 0.5λ0 × 0.07λ0 (λ0 is the free-space wavelength
at f 0 ). Here, f 0 is higher than the target frequency
f c , for example, f 0 ≈ 2 f c ( f c = 2.52 GHz in this
work).
2) Second, load the dual-polarized microstrip antenna with
the capacitive blind-via fence. Here, considering the
patch size, select proper numbers of metallic vias with
subwavelength diameter and period on each radiating
aperture.
3) Third, optimize and refine the geometric parameters
of the blind-via fence, such as period p, gap g,
and location s. For simplicity, p ≈ 2D, s ≈ D can
be assumed. After this, the operating frequency of the
dual-polarized microstrip antenna can be reduced from
f 0 to f c .
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Fig. 4.

5099

Photograph of the fabricated prototype of the proposed antenna.
Fig. 6. Simulated and measured gains, and efficiency of the proposed antenna.

Fig. 5.

Simulated and measured S-parameters of the proposed antenna.

4) Finally, select a proper grounded dielectric substrate
with the thickness identical to parameter g as the physical supporter for the blind-via fence.
III. E XPERIMENTAL R ESULTS
To verify the proposed antenna, a prototype shown in Fig. 1
was fabricated and experimentally characterized. Fig. 4
presents the photograph of the fabricated prototype. The
radiating patch is fabricated on the dielectric substrate F4BM
(εr = 2.65 and tan δ = 0.002). It is noted that identical gap g
is guaranteed by using a grounded dielectric substrate F4BM
(also with εr = 2.65 and tan δ = 0.002). The S-parameters
were measured by a vector network analyzer (Agilent E5071B)
and the radiation patterns were characterized in the anechoic chamber. Fig. 5 presents the simulated and measured
S-parameters of the proposed antenna. The simulated and
measured results agree well, with the operating bandwidth
(|S11 | < −10 dB) covering from 2.48 to 2.56 GHz. From
the results of transmission coefficient, 32 dB port isolation
is achieved, indicating the good effect of the blind-via fence.
Fig. 6 reports the simulated and measured realized gains and
total efficiency of the proposed antenna. The measurements
show a good consistency with the simulations. The realized
gain exceeds 5 dBi within the operating bandwidth, with the
maximum value of 5.6 dBi achieved at 2.52 GHz. In addition,
the proposed antenna realizes an efficiency of more than 85%

Fig. 7. Simulated and measured normalized radiation patterns of the proposed
antenna in the xoy plane and xoz plane. (a) E-plane and (b) H-plane radiation
patterns for Port 1. (c) H-plane and (d) E-plane radiation patterns for Port 2
at 2.52 GHz.

in operating bandwidth, with the maximum value of 90%
at 2.52 GHz. The high radiation efficiency should thanks
to the nonresonant behavior of the blind-via fence [56].
Fig. 7 presents the simulated and measured normalized E-plane
and H-plane radiation patterns of the proposed antenna at
2.52 GHz when port 1 and 2 are excited, respectively. It can
be seen that the measured radiation patterns have validated
the simulated ones. The proposed antenna has symmetrical
radiation patterns though it has a thick profile of 0.076 λ0 .
The measured E-plane HPBW reaches 107◦ , achieving an
improvement of 61◦ compared with the regular dual-polarized
microstrip antenna. Similarly, the measured HPBW in the
H-plane is 105◦ , with an increment of 35◦ compared with
the regular dual-polarized microstrip antenna. Additionally,
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Fig. 8. Simulated S-parameters of the proposed antenna when g is 0.8, 1.0,
and 1.2 mm.

Fig. 9. Simulated S-parameters of the proposed antenna when p is 3.1, 3.3,
and 3.5 mm.

the simulated and measured cross-polarizations are lower than
−30 and −20 dB, respectively, in broadside direction. The
restrained monopole mode of the feeding probes and enhanced
differential mode of the patch may help generating the low
cross-polarization, benefiting from the loaded blind-via fence.
IV. N UMERICAL S TUDY AND D ISCUSSION
Here, some important parameters of the loaded blind-via
fence including gap g, period p, and diameter D are investigated to further demonstrate the operating mechanism and
effects of the proposed method. Fig. 8 reports the simulated
S-parameters including S11 and S21 of the proposed antenna
with different gaps (g). From Fig. 8, it can be concluded
that smaller g leads to larger value of the surface capacitance
Cs for the blind-via fence [see (1)]. Therefore, the larger Cs
reduces the operating frequency to a lower value. When gap g
varies from 1.2 to 0.8 mm, the center operating frequency is
reduced from 2.59 to 2.43 GHz. Meanwhile, the port isolation
remains higher than 30 dB within the operating bandwidth.
Fig. 9 reports the simulated reflection coefficients and port
isolations of the proposed antenna with different periods ( p).
The inset of Fig. 9 illustrates the detailed view of structural
parameter p. From the simulated results, when varying period
p from 3.1 to 3.5 mm, the operating frequency is affected

Fig. 10. Simulated S-parameters of the proposed antenna when D is 1.4,
1.5, and 1.6 mm.

only with a slight reduction from 2.54 to 2.50 GHz. As fixed
numbers of metallic wires are arranged on each radiating
aperture, therefore, smaller period p brings shorter loading
length and finally, smaller surface capacitance.
Fig. 10 discusses the influence of the diameter on the
S-parameters of the proposed antenna. When diameter D of
the metallic wires varies from 1.4 to 1.6 mm, the operating
frequency is reduced from 2.56 to 2.47 GHz. Since bigger
diameter D means larger surface capacitance for the blind-via
fence, as a result, a lower operating frequency is produced for
the microstrip antenna. This changing trend is consistent with
the theoretical expectation from the formulas in (1) and (2).
In addition, the port isolation remains above 30 dB even
though diameter D is changed. Fig. 11 reports how the loading
location of the blind-via fence affects the S-parameters of
the proposed antenna. The parameter s denotes the distance
between the blind-via fence and patch edge. When location
s becomes from 1.9 to 1.5 mm, the operating frequency is
reduced from 2.55 to 2.50 GHz. This phenomenon implies
that when the blind-via fence gets closer to the patch edge,
the equivalent capacitance becomes larger. In addition, as the
radiating patch is printed on a dielectric substrate, the effect of
the dielectric substrate is also studied in Fig. 12. Thickness t
of the dielectric substrate is swept from 0.5 to 1.5 mm, keeping
the other parameters unchanged. The S parameters almost have
no change with the thickness. This simulation illustrates that
the thin dielectric substrate has little influence on the operating
frequency of the proposed antenna.
As the TM10 mode is the fundamental mode of the
microstrip antenna, we conduct a wideband harmonic simulation for the blind-via fence-loaded microstrip antenna from
2 to 8 GHz. Fig. 13 gives the simulated wideband S-parameters
of the proposed antenna. It can be seen that apart from the
fundamental TM10 mode, the other higher order modes are
suppressed in impedance matching. In addition, a parameter
study is also conducted to show the effect of the ground size
on the performances of the proposed antenna. Fig. 14 shows
the simulated S-parameters of the proposed antenna with the
different ground size L g . From Fig. 14, it can be seen that the
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Fig. 11. Simulated S-parameters of the proposed antenna when s is 1.5, 1.7,
and 1.9 mm.
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Fig. 14. Simulated S-parameters of the proposed antenna with different
ground sizes L g .

Fig. 15. Simulated normalized (a) E-plane and (b) H-plane radiation patterns
of the proposed antenna with different ground sizes L g at the center frequency.
Fig. 12. Simulated S-parameters of the proposed antenna when t is 0.5, 1.0,
and 1.5 mm.

Fig. 13. Simulated wideband S-parameters of the proposed antenna from 2
to 8 GHz.

simulated S parameters almost have no changes, demonstrating
the high-isolation property independent of the ground size.
Fig. 15(a) and (b) shows the simulated E-plane and H-plane
radiation patterns of the proposed antenna with different
ground sizes L g . When the ground size L g is reduced from 190
(1.58λ0 ) to 170 (1.42λ0) and 150 mm (1.25λ0 ), the simulated
E-plane radiation patterns have only a slight variation with

the E-plane HPBW varying from 118◦ to 111◦ and 92◦ ,
respectively. Meanwhile, the H-plane radiation patterns almost
have no change.
To highlight the merits and novelty of the proposed antenna
compared with the other recently proposed antennas on
wide beamwidth, we have tabulated a comparison table in
terms of the antenna type, dimension, impedance bandwidth,
E-/H-plane HPBW, port isolation, and front-to-back ratio.
From Table II, it can be seen that the antennas in [23] and [58]
can achieve wide beamwidth in the E-plane but with very
narrow beamwidth in the H-plane. The designs in [20] and [25]
achieve wide beamwidth in both the E- and H-planes but with
larger antenna dimension than the proposed antenna. In addition, it should be pointed out that these designs proposed
in [20], [23], [25], and [58] are very difficult to be expanded
to the dual-polarized design due to employing the asymmetric
structures. References [21] and [31] present two dual-polarized
antennas with wide beamwidth and high isolation. Compared
with the design in [31], the proposed antenna has similar
performances on the E-plane and H-plane HPBW but with
higher port isolation and more compact antenna size, despite
narrower bandwidth. Besides, the proposed antenna has wider
E-plane and H-plane beamwidths, smaller dimension, and
lower profile, even with narrower bandwidth compared with
the design in [21].
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TABLE II
C OMPARISONS B ETWEEN THE P ROPOSED A NTENNA AND O THER R ECENTLY R EPORTED W ORKS

V. C ONCLUSION
In this article, we propose a wide-beamwidth, high-isolation,
and dual-polarized microstrip antenna. By loading a capacitive
blind-via fence near the radiating apertures of the regular
dual-polarized microstrip antenna, monopole-mode radiation
from the feeding probes is effectively inhibited. Meanwhile,
the differential mode of the microstrip antenna is reinforced
owing to the local-field enhancement brought by the capacitive
blind-via fence. These features contribute to the symmetrical
radiation patterns, low cross polarization, and high port isolation. To validate the design principle, a prototype has been
fabricated, characterized, and analyzed. The results demonstrate a dimension miniaturization ratio of 57%, with wide
HPBW of 107◦ in the E-plane and 105◦ in the H-plane. High
isolation better than 32 dB is achieved within the operating
bandwidth of 2.48–2.56 GHz.
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