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Abstract closed loop resonator open loop resonator
The new antenna with microstrip ring-resonators is pre-
sented. This device integrates a planar monopole antenna with
microstrip ring-resonator band-stop filters. This new device microstip lme
is suitable for creating wideband antenna with narrowband
interferer rejection characteristics. Capacmve coupling gap

Fig. 1: The microstrip-ring capacitively coupled a microstrip feed line
1. INTRODUCTION

The increasing demand for communication systems has called
for the design of low-cost and small-size radio frequency
(RF)/microwave transceivers. One of the design approaches is
to integrate different parts of components into a single element
such that fewer components are to be used. o

Integrated and active integrated antenna receive a great deé‘fv
of attention because they can reduce the size, weight, andg -
cost of many transmit and receive systems. Passive dewce;sj
and active solid-state devices can be configured to providez
several component functions at the terminals of the antennag _
Active solid-state devices, for example, can be used to design
active integrated antenna oscillators, amplifiers, and multipli-
ers. Also, Passive devices can be used to design bandpass
frequency-selective surfaces [1], rectifying antenna [2] and
frequency-notched antennas [3-5]. Frequency (GHz)

In this paper, we develop a new integrated antenna, which

Fig. 2: Simulated frequency response of a microstrip close-loop resonator
integrates a planar monopole antenna with microstrip ringg,
resonator band-stop filters.
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2. ANTENNA-FILTER DESIGN

dielectric
Microstrip closed or open-loop resonators with annular or ]
square configuration have been tremendously utilized in the Wi
design of planar filters, oscillators, mixers and antennas. Fig. planar  p—
1 shows the geometry of the microstrip closed or open-loop | monopole ‘ f
resonator and excitation schemes. The main transmission line antenna H L s tor
is electromagnetically coupled the microstrip closed or open-

loop resonator. Fig. 2 shows the simulated frequency responses
of a microstrip-ring band pass filter, which is composed of a
rectangular-ring resonator and a pair of symmetrical end-open || ;icrostrip

T-shaped microstrip lines for its input and output. feed line ‘
Fig. 3 shows the geometry of the proposed planar monopole i — around
antenna with a microstrip ring resonator. A planar monopole ke plane

with a rectangular patch sizé8 x 20mm?2, and a 509 ) ) )
3: The proposed planar monopole antenna with a microstrip closed-loop
microstrip feed line are printed on the same side of thggonam,

dielectric substrate (in this study, the Taconic’'s RF35 substrate
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Fig. 5: Measured return loss against frequency of tyf&lh = 9mm, L1 =

Fig. 4: Simulated return loss against frequency of tyd@4, = 9mm, L1 = 15mm, Wy = lmm, G = 0.2mm)

15mm, W, = 1lmm) with different G

of thickness0.76mm and the relative permittivity 3.5 was
used).L(= 45mm) and W (= 28mm) denote the length and
the width of the dielectric substrate, respectively.

On the other side of the substrate, the conducting groun
plane with a length ofL,(= 22.5mm) only covers the
section of the microstrip feed lind? is constant a.5mm
in this study. Also, the microstrip ring-resonator element is
introduced on the opposite side of the dielectric substrate ands
is coupled to the ground part (or imaging part) of the main
planar monopole antenn&. is the height of the coupling gap.

W,. denote the width of the resonator.

A microstrip-ring structure resonates when its electrical 35 . i i . x x
length is about an integral multiple of the guide wavelength. ! 2 3 4 5 6 7 8
The size of the coupling gap determines the coupling degree Frequency (GHz)
between the feed line and the ring resonator. Due to the fiélg. 7: Simulated return losses for the proposed antenna with different closed-
interactions in the coupling-gap region, the actual resondfftP resonator
frequency will have some deviation from that of a stand-
alone microstrip-ring resonator. Coupling between the feed
line and the resonator may be increased by decreasing the sizeled that the notch band for the proposed antenna is indeed
of the coupling gap (thereby increasing the gap capacitancentrolled by the length of resonator.
by increasing the coupling periphery and by a combination Fig. 7 shows the simulated surface current distributions at
of previous two. The addition of a coupled microstrip ringthe pass-band and stop-band. At the stop-band, the strong
resonator makes a band-stop characteristic. electric coupling occurs at the bottom edge. The surface
3. RESULTS AND DISCUSSION currents are concentrated at the closed-loop resonator and the

antenna does not work. However, at the pass-band, the electric

The simulations are performed using the CST M'Crowav(?oupling does not occur at the bottom edge. The resonator does

Studio package which utilizes the finite integration techniqLHeOt work and the antenna returns to the normal operation.

for electromagnetic computation. Fig. 4 shows the return loss_, h h q | for the ol
curves with different coupling gap (G=0.1,0.2,0.3 and 0.52;:95' 8-9 show the measured return losses for the planar
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For prototype antenna, G is constant at 0.2mm in this stud _onopole antenna with an open-loop circular and rectangular

Fig.5 shows the measured return loss for the proposed pla onator, respectively.
monopole antenna with a microstrip closed-loop resonator.Fig. 10 shows the measured VSWR for the the planar
For the antenna without resonator(reference antenna), fA@nopole antenna with dual open-loop rectangular resonators.
measured operating bandwidth of -10dB return loss is frothis noted that by using two open-loop rectangular resonators,
2.1GHz to 6.0GHz. It is noted that the coupled closed-logjf¢ can make triple-band antenna having dual-band rejection
resonator creates a notch-band. characteristic.

Fig. 6 shows the simulated return loss for the proposedFig. 11 shows the radiation patterns of the proposed planar
antenna with various value dfi’; and L;. It can be con- monopole antenna with a rectangular closed-loop resonator.
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Fig. 6: Simulated surface current distributions (a) at 3GHz(pass-band), (b) 4.4GHz (stop-band) and (c) 6.0GHz (pass-band)
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Fig. 11: Radiation pattern of 3GHz (solid line) and 6GHz (dotted line) : (a)x-z plane, (b)x-y plane, and (c) y-z plane
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Fig. 8: Measured return losses for the proposed antenna with open-loBig. 9: Measured return losses for the proposed antenna with open-loop
circular resonator rectangular resonator
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Fig. 10: Measured VSWR for the proposed antenna with dual open-loop
rectangular resonator

4. CONCLUSION

In this paper, we investigate the wideband planar monopole
antenna with microstrip closed and open-loop resonators. The
ability to integrate filter into the antenna can significantly relax
the requirements imposed upon the filtering electronics within
the wireless device, such as reconfigurable radio and SDR
(software defined radio) systems.
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