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Abstract— This paper presents a compact and planar
reconfigurable filtenna for application in Wireless systems. The
filtenna is composed of a UWB circular antenna and a filter with
two trapezoidal resonators. The filter is integrated on the antenna
feed line and has a band-pass frequency response. The filtenna
frequency response reconfiguration is achieved by changing the
capacitance of a varactor diode, placed between filter resonators;
the capacitance varies continuously from 1.32 pF to 4.09 pF
according to an applied bias voltage. The varactor capacitance
analog variation defines the filtenna frequency of operation, which
can be varied from 2.2 GHz to 3.4 GHz with an average bandwidth
of 200 MHz, while maintaining the radiation characteristics of the
UWB antenna. Simulated and measured filtenna results are shown
according to varactor diode bias, demonstrating multiband
operation using a compact planar design.

Index Terms— Antenna, Filtenna, Reconfigurable filter, Varactor Diode,
Wireless communication.

I. INTRODUCTION

Wireless communication systems are increasingly present in the day-to-day of human society due to

the increased development of versatile devices with the most varied types of applications [1]-[2].

Some of these devices, such as mobile phones and GPS, can operate on a variety of wireless

communication protocols such as WiFi, WiMAX, WLAN, Bluetooth, GSM, and others [3].

Current wireless systems require low cost, compact and lightweight features suitable for user

portability. The development of antennas capable of working optimally, ensuring the versatility of

these systems such as multiband operation, is an important requirement to meet the current needs of

wireless communication systems [4].

Antennas and filters are usually the largest elements in wireless communication systems, there is

interest in creating a single module that integrates these components, while maintaining the filtering

and radiation characteristics of each element [5].

The first references found in the literature about filtennas date back to 2002. These works already

integrated filters and antennas in a single module [6]-[11]. In [6], the module consisted of a direct

connection between independent antenna and filter that met the proposed design objectives, however
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the module did not provide predictable results, as the filter response worsened due to module

impedance mismatch, resulting from element connection. With the objective of making the impedance

mismatch losses smaller, the antenna-filter integration approach also results in size reduction [7]-[8].

However, the systems did not present overall good performance related to selectivity parameters and

band-rejection characteristics. The miniaturization of communication system front end was possible

due to the integration of filters directly on the antenna feedlines, with versatility ensured, due to the

inherent possibility of reconfiguration of these systems. In [9] and [10] a band-pass filter is integrated

into the feedline of an ultra-wideband (UWB) patch antenna, the reconfiguration was made using

selective keys modeled as copper tapes which generated system operation modes: broadband mode

and narrow-band mode. The inconvenience was the difficulty to perform the reconfiguration, because

it was necessary to short-circuit parts of the structure to switch between the modes of operation. The

work in [11] uses a similar approach, but this time the reconfiguration is done using PIN diodes.

Through diode states (ON and OFF) the design presented a broadband operation, where the frequency

of 5.25 GHz or 5.8 GHz can be rejected according to PIN diode bias. This integration presented good

results, with attenuation of about 30 dB.

In this letter, a new type of planar reconfigurable and compact filtenna for multiband wireless

communication systems is presented. Through theoretical and computational modelling, a trapezoidal

filter, reconfigured by a varactor diode is added to the feedline of a planar monopole UWB antenna.

The design is implemented to provide a continuous tunable operating frequency of the antenna in a

simple way, without altering its dimensions and radiation pattern. The reconfiguration of the filter is

performed through a varactor diode, whose capacitance is varied depending on the reverse voltage

applied, the frequency tuning is in the range from 2.2 GHz to 3.4 GHz.

II. THEORETICAL BACKGROUND

Planar filtennas perform the combined task of planar filters and antennas, with the advantages being

easy to manufacture and good radiation properties using an integrated and compact design. The planar

filtenna is composed of a planar antenna with a planar filter embedded in its feed line [12].

A. UWB planar monopole antenna
UWB communication systems consist of a digital data transmission standard, with a wide frequency

range of operation and low power consumption. This allows high data transmission rates using low

power systems [13]. UWB technology is useful for military, commercial, medical, radar and mobile

communications applications [14].

UWB is defined as any radio transmission system that has a bandwidth greater than 20% of its

center frequency [15]. These systems transmit a pulse sequence (on the order of picoseconds) over a

wide frequency spectrum [13].

Several examples of UWB antennas have been reported in recent years, including frequency
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independent antennas, multi-resonant antennas and smart antennas [16]. However, planar antennas are

attractive due to their low cost, ease of design and fabrication. Planar monopole antennas exhibit high

bandwidth and high radiation efficiency and present different geometries, e.g. triangular, circular,

square, trapezoidal, elliptical, and others [17].

The monopole antenna has a UWB characteristic due to the overlap of its resonance modes. The

monopole radiation pattern in the E-plane (vertical) is influenced by the higher order modes. In the

fundamental mode a stationary wave is formed, because the wavelength of the transmit signal is

greater than the physical dimensions of the antenna that operates in an oscillating mode. As the

frequency of operation increases, the antenna starts operating in a hybrid mode of stationary waves.

Distortions of the radiation pattern occur due to the distribution of the surface current in the higher

order modes. Thus, the monopole antenna exhibits broadband characteristics [18]-[20].

In this work, a monopole antenna of circular geometry is chosen, since its linear polarization

characteristic is adequate for this project. The monopole antenna is shown in Fig. 1.

Fig. 1. UWB planar monopole antenna layout: (a) Front view; (b) Back view; (c) 3D view.

The antenna frequency response is determined by design parameters, with main parameters being

the radius R and the width of the ground plane Wgnd. The radius R establishes the fundamental mode

of operation of the antenna and thus the value of the lowest frequency of operation. It can be

calculated using the mathematical equation in [21]-[22]. The width of the ground plane Wgnd

determines the highest frequency of operation [23].

B. Reconfigurable trapezoidal filter
In the literature, filters are commonly defined as two-port devices, with one input and one output,

used to perform frequency selection or rejection, with an output signal defined by a range of

frequencies. Filters are classified according to their frequency response as: low-pass, high-pass, band-

pass and band-stop [24].

Preferably, a filter should have a flat pass-band for an entire frequency band of desired operation. It

should also present wide attenuation of the unwanted frequency band, frequently requiring an abrupt

band-pass to band-stop transition [24].
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In this topic, the filter was modeled and its design steps are detailed. The filter proposed here is an

idea derived from [25] that consists of two trapezoidal resonators that have their operating frequency

altered by a varactor diode present in the gap between the resonators as in Fig. 2.

Fig. 2. Resonator with trapezoidal geometry.

Trapezoidal geometry was chosen due to the good resonant frequency reconfiguration sensitivity

when the varactor diode present between the resonators has its capacitance changed due to the

application of a reverse voltage (VR). The idea is that the filter is placed in the feed line of the planar

monopole antenna previously presented.

The circuit is modeled using capacitances and inductances in an equivalent circuit. Each resonator

is modeled as an inductance and in this configuration, these inductances are in series, so the

equivalent inductance is given by the summation of these inductances and is represented by L [25].

The value of L in the equivalent circuit is relate to the height, smaller base, and larger base (Lb)

dimensions of the trapezoidal resonator from the full-wave simulation.

The resonators also present a gap between them, represented by S, and is modeled through

capacitances Cp and Cg as seen in Fig. 3. The capacitance Cp corresponds to the capacitance resulting

from the interaction of the feed line with the ground plane while the capacitance Cg is the result of the

interaction between the coplanar lines. These capacitances can be obtained using the modeling

method as presented in [26]-[28].

Fig. 3. Equivalent circuit for gap between microstrip lines.
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In the gap between the resonators there is also the varactor diode, which is represented by the

capacitance CT. This capacitance is in series with the equivalent inductance of the resonators L and in

parallel with the capacitance Cg. Finally, having all the representations of the circuit presented, in Fig.

4 it is possible to see the equivalent circuit of the proposed resonator.

Fig. 4. Equivalent circuit for the trapezoidal filter.

Based on its equivalent circuit, the physical dimensions of the band-pass filter were determined for

operating at an initial frequency of 2.5 GHz with a bandwidth approximately 300 MHz.

Considering that the maximum length of the filter must be the same length as the feed line of the

monopole antenna, which is 30 mm, some dimensions are already predetermined. The trapezoidal

resonator height was 6.25 mm and S is equal to 1 mm. W corresponds to the smaller base of the

trapezoid and was considered the same as [25] and is 2.2 mm. The chosen substrate was the FR-4 with

εr of 4.3 and thickness of 1.6 mm. With these values, it is possible to determine the approximate value

of Cp = 3.06 pF and Cg = 0.03 pF.

The CT capacitance value is the capacitance of the chosen varactor diode. For the modeling, a

capacitance of 4.09 pF was chosen.

With the predetermined Cp, Cg and Ct values, the optimization of CST Studio Suite® software was

used to determine the value of the trapezoid largest base (Lb) width for a desired resonant frequency

of 2.5 GHz. The Fig. 5. shows a flowchart of the procedure.

Fig. 5. Flowchart of an optimized simulation proceeding to obtain the Lb length.

A relation between L and the resonant frequency was made via optimization by CST Studio Suite®

and is shown in Fig. 6. A linear fit was also calculated to determine a function that represents this

relation. The best fits the data points is a straight line.
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Fig. 6. Relation between L and Resonant frequency for equivalent filter circuit.

The function that represents Fig. 6 relation is approximately given by �(�) =
3.79096 – 0.40094� . For a resonant frequency of 2.5 GHz the L is equal to 3.21983 nH. With

the L value found it is possible to determine the value for the Lb length by linear fit equation of the

optimized simulation in Fig. 7.

The value of L of the equivalent circuit allows finding, for a given value of the smaller base and the

height of the resonator, the value of the larger base (Lb) used in the model in Fig. 2.

Fig. 7. Relation between L and Lb for equivalent filter circuit.

The function that represents this relation is approximately, � �� = 1.22713 + 0.08068��.
For L equals to 3.21983 nH the Lb of the filter is approximately 24.7 mm. With these results, it was

possible to determine the dimensions of the trapezoidal filter to contemplate the design specifications.

The values used in the project are shown in Table I.
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TABLE I. PHYSICAL DIMENSIONS OPTIMIZED FOR THE FILTER

Filter
length (mm)

Trapezoid Lb Smaller S
height (mm) (mm) base (mm) (mm)

30 6.25 24.7 2.2 1

The final values used in the equivalent circuit are shown in Table II and its |S11| (dB) and |S21| (dB)

in Fig. 8.

TABLE II. OPTIMIZED VALUES FOR THE EQUIVALENT CIRCUIT

Cp (pF) Cg (pF) CT (pF) L(nH) Fr (GHz)
3.06 0.031 4.09 3.21983 2.495

Fig. 8. S-Parameters for the optimized equivalent circuit.

As observed in the equivalent circuit in Fig. 4, CT has a great influence on resonant frequency

results. Some CT capacitance values were simulated for that circuit presented. Using the Table II

values of Cp, Cg and L, one obtains � �� �� results, as shown in Fig. 9. The function that represents
this relation is approximately �(��) = 3.5237 – 0.25842��.

Fig. 9. Relationship between Ct and the resonant frequency.
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C. Reconfigurable filtenna
A filtenna is the integration of an antenna with an RF filter, which is normally inserted into the

antenna feedline, ground plane [29] or on the antenna radiation element [30]. The advantage of

integrating the filter on the antenna feed line is the ease of antenna frequency response reconfiguration

without changing the radiant element and maintaining the desired base antenna parameters [31].

The UWB antenna and the trapezoidal filter described in section II in combination, form the

proposed filtenna. The filter is placed on the antenna feedline and is used for operational frequency

selection.

In this project, the reflection coefficient of the filtenna is ≤ - 10 dB that represents that more than

90% of the fed power is absorbed [32]. This value is also used in MIMO "systems" [32] [33] and

cognitive radio applications [34].

III. EXPERIMENTAL DEMONSTRATION

A. UWB planar monopole antenna
The type of antenna chosen is an UWB planar circular monopole because has desirable design

features such as low cost, ease of design and fabrication.

The UWB monopole antenna features a compact structure and circular geometry, with a broadband

frequency response. The substrate used is FR-4 with dielectric constant of ɛr = 4.3 and substrate

thickness of 1.6 mm. The antenna is 80 mm wide and 100 mm long. The feedline has 50 Ω impedance

and 3 mm width, as shown in Fig. 10. The circular patch has a radius R of 30 mm, and the ground

plane has an area of 80 x 30 mm. The antenna frequency of operation is defined from 1.5 GHz to 4

GHz.

(a) (b) (c)
Fig. 10. UWB antenna dimensions: (a) Front view; (b) Rear view (ground plane); (c) Coordinate system.

The antenna was modeling in the CST Studio Suite® software and fabricated using the printed

circuit prototyping machine EP2006H manufactured by EverPrecision®. An FR-4 substrate with

double side metal is used having the antenna geometry on one side and the ground plane on the other.
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The SMA connector is soldered to the fabricated filtenna to perform measurements.

The antenna is connected to a vector network Analyzer, Agilent® E5071B through a precision

cable with the objective of measuring filtenna magnitude of S11. The result presented by the network

analyzer corresponds to the magnitude of S11 as a function of frequency, measured in relation to a 50

Ω impedance (input impedance of the network analyzer used). Fig. 11 shows the antenna

measurement setup and Fig. 12 contains the simulated and measured magnitude of S11 confirming the

UWB behavior of the antenna. All values of |S11| in the band of operation, from 1.5 to 4 GHz are

below -10 dB.

Fig. 11. Manufactured UWB antenna in the experimental setup.

Fig. 12. Simulated and experimental magnitude of S11 of the UWB antenna.

Simulated and measured results are in good agreement, despite a frequency shift of approximately

120 MHz, this shift may be expected, since the measurement was not performed in a fully shielded

environment, where the frequency of operation can be altered by the environment surrounding the

antenna. Other reasons that may have led to this frequency shift are the milling manufacturing process

tolerances, connector irregularities in both construction and mounting. The measurement is within a

tolerable range, which is usually 10% of the 2.25 GHz center frequency value. This range was used

throughout the work as the frequency deviation limit. The UWB antenna has a broadband behavior,
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with radiation pattern for the operation frequencies almost unchanged and made with a low cost and

relatively easy construction.

Fig. 13 shows the simulations of the total field on the principal planes for the normalized radiation

pattern in elevation (plane Y-Z) and Fig. 14. shows the azimuth (plane X-Y) for the frequencies 2.2

GHz, 2.725 GHz and 3.25 GHz. There is a slight variation of the radiation pattern diagram observed

between the low and high frequency of operation.

Fig. 13. 2D elevation radiation pattern.

Fig. 14. 2D azimuth radiation pattern.
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B. Reconfigurable trapezoidal filter
The antenna frequency of operation can be tuned by using a band-pass filter on its transmission line

(feed). The filter chosen is a band-pass type, with trapezoidal resonator geometry, and has the

dimensions shown in Fig. 15. The filter area is 30 mm x 30 mm, designed using the same FR-4

substrate used to make the UWB antenna.

(a) (b) (c) (d)
Fig. 15. Filter layout: (a) Front view; (b) Rear view; (c) 3D view; (d) Coordinate system.

The filter uses two metal tracks placed perpendicular to the structure to provide the DC bias voltage

to the varactor diode, placed in the center of the structure. To prevent these DC bias tracks from

influencing the RF response of the filter, two choke inductors are added. The model used in the

simulation for the inductor was found in the manufacturer’s datasheet. The simulation model used

corresponds to a parallel RLC circuit with values of R = 11.93 kΩ, L = 80.53 nH and C = 96.63 fF.

Other components used in the filter design are two DC blocks, namely 1 pF capacitors, with

broadband operation covering the operating frequencies of the filtenna, and do not interfere with the

overall RF response. The DC blocks are placed on the transmission lines used to connect the filtenna

to the network analyzer ports.

The capacitance values of the varactor "CT" are extracted from the manufacturer´s datasheet. The

varactor model is the SMV1234 from Skyworks®, and has variable capacitance from 1.32 pF to 9.63

pF when subjected to a reverse voltage "VR" from 0 V to 15 V. The Varactor model used is accurate

for reverse voltages ranging from 0 V to 15 V, only values of 2.5 V; 4.5 V; 6.5 V; 9 V and 15 V are

considered, since it covers the desired frequency range of operation. According to the varactor

datasheet, this model works over the entire GHz frequency designed for the system. In the simulation,

a series RLC circuit with variable capacitance (CT) represented the varactor diode.

Table III relates the varactor capacitance values to reverse voltage values.

TABLE III. VARACTOR CAPACITANCE ACCORDING TO BIAS VOLTAGE

VR (V) CT (pF)
2.5 4.09
4.5 2.54
6.5 1.90
9.0 1.55
15 1.32

https://orcid.org/0000-0002-7777-1503
http://orcid.org/0000-0001-8628-7732
https://orcid.org/0000-0003-3791-8520
https://orcid.org/0000-0002-9936-1994
https://orcid.org/0000-0002-7609-1127
https://orcid.org/0000-0003-0616-1123
https://orcid.org/0000-0002-3932-0461
https://orcid.org/0000-0003-2626-7742


Journal of Microwaves, Optoelectronics and Electromagnetic Applications, Vol. 20, No. 4, December 2021

Brazilian Microwave and Optoelectronics Society-SBMO received 10 Dec 2020; for review 17 Dec 2020; accepted 6 Aug 2021
Brazilian Society of Electromagnetism-SBMag © 2021 SBMO/SBMag ISSN 2179-1074

DOI: http://dx.doi.org/10.1590/2179-10742021v20i41152 845

After filter printed circuit board fabrication, discrete components are mounted, including two SMA

connectors. Two 1 pF DC block capacitors have been added to the filter transmission line to isolate

the network Analyzer from the DC source. The reverse voltage is applied to the varactor through the

DC bias lines that include a choke inductor that has the function of isolating the RF signal from the

DC source.

Each SMA is connected to the network analyzer through flexible coaxial cables and the varactor

bias is done using a benchtop DC power supply. A multimeter was also used to confirm the voltage

value delivered to the device. The measurement setup is shown in Fig. 16.

Fig. 16. Manufactured reconfigurable filter in the experimental setup.

The measurements used the same reverse voltage values, i.e., 2.5 V; 4.5 V; 6.5 V; 9.0 V and 15.0 V.

Varactor polarization was performed according to the guidance of the datasheet. The |S11| simulated

response is shown in Fig. 17 and the |S21| response in Fig. 18.

Fig. 17. Reconfigurable filter simulated |S11|.
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Fig. 18. Reconfigurable filter simulated |S21|.

Fig. 19 and Fig. 20 shows the experimental results according to varactor bias voltage and the

figures Fig. 21 and Fig. 22 shows the simulation and experimental comparison for the lowest and

highest frequency stage of the device, respectively.

Fig. 19. Reconfigurable filter experimental |S11| results.

Fig. 20. Reconfigurable filter experimental |S21| results.
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Fig. 21. Reconfigurable filter simulated vs experimental |S11|.

Fig. 22. Reconfigurable filter simulated vs experimental |S21|.

It can be seen that an increase in applied reverse voltage results in an increase in operating

frequency of the filter. The filter presented a band-pass behavior for the desired operating frequency

range.

The filter operating frequency is reconfigurable according to the varactor diode capacitance

variation. The prototype was modeled and checked through measurements and proved to be efficient

and easily integrated in the final filtenna device.

C. Reconfigurable filtenna

The filtenna in Fig. 23 integrates the UWB antenna and filter, described in section III. One DC

block capacitor is used, since the filtenna has only one SMA connector. The filtenna feed has an input

impedance of 50 Ω.

https://orcid.org/0000-0002-7777-1503
http://orcid.org/0000-0001-8628-7732
https://orcid.org/0000-0003-3791-8520
https://orcid.org/0000-0002-9936-1994
https://orcid.org/0000-0002-7609-1127
https://orcid.org/0000-0003-0616-1123
https://orcid.org/0000-0002-3932-0461
https://orcid.org/0000-0003-2626-7742


Journal of Microwaves, Optoelectronics and Electromagnetic Applications, Vol. 20, No. 4, December 2021

Brazilian Microwave and Optoelectronics Society-SBMO received 10 Dec 2020; for review 17 Dec 2020; accepted 6 Aug 2021
Brazilian Society of Electromagnetism-SBMag © 2021 SBMO/SBMag ISSN 2179-1074

DOI: http://dx.doi.org/10.1590/2179-10742021v20i41152 848

(a) (b) (c) (d)
Fig. 23. Proposed filtenna: (a) Front view; (b) Rear view; (c) 3D view; (d) Coordinate system.

The filtenna has a tunable operating frequency due to the band-pass filter on its feed line. Varactor

bias voltage is used to tune the operation frequency of the filtenna.

The filtenna is connected to a network analyzer port and varactor DC bias is supplied via a

benchtop DC power supply. The network analyzer is calibrated with a manufacturer's calibration kit

for each measurement performed.

The measured filtenna magnitude of S11 is in the range from 1.5 to 4 GHz, in good agreement with

simulations. The objective is to obtain an |S11| below -10 dB, over the band of operation, including the

five center frequencies of interest covering the frequency range from 1.5 to 4 GHz.

Fig. 24 shows the experimental setup used to measure the filtenna reconfigurable magnitude of S11.

Fig. 25 shows the simulated magnitude of S11, Fig. 26 shows the filtenna experimental magnitude of

S11, and Fig. 27. shows the comparison between simulated and measured results for the lowest and

highest filtenna frequency of operation.

Fig. 24. Manufactured reconfigurable filtenna in the experimental setup.
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Fig. 25. Reconfigurable filtenna simulated magnitude of S11.

Fig. 26. Reconfigurable filtenna experimental magnitude of S11.

Fig. 27. Reconfigurable filtenna simulated vs experimental magnitude of S11.

The proposed filtenna operates with |S11| below -10 dB, achieved in simulations in the frequency

range from 2.2 GHz to 3.25 GHz when the reverse voltage applied in the varactor varies from 2.5 V to

15 V. For threshold of -10 dB, one observes voltages and the following correspondent frequency

ranges: 2.5 V for 2.2 - 2.4 GHz, 4.5 V for 2.4 - 2.65 GHz, 6.5 V for 2.55 - 2.75 GHz, 9 V for 2.75 - 3

GHz and 15 V for 3 - 3.25 GHz.
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In measurements, the range is from 2.3 GHz to 3.4 GHz, where a 100 MHz offset is found between

simulations and measurements.

Increasing the applied reverse bias voltage to the varactor diode, results in an increase in operating

frequency of the filtenna.

The idea of being able to reconfigure the operating frequency of an antenna without changing its

main parameters is one of the main advantages of using the filtenna, verified by comparing the

radiation pattern for each reverse voltage applied to the filtenna.

Fig. 28 and Fig. 29 show the filtenna radiation pattern at 2.2 GHz, 2.725 GHz and 3.25 GHz. The

patterns were simulated for the filter at 15 V of applied reverse voltage, but when other voltage values

were considered, the patterns remained the same.

Fig. 28. 2D elevation radiation pattern.

Fig. 29. 2D azimuth radiation pattern.
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The figures 30, 31 and 32 correspond to the comparison of the diagrams for the antenna (system

without filter) and for the filtenna (system with filter) in the frequencies of 2.2 GHz, 2.725 GHz and

3.25 GHz. It is possible to notice that the filter is able to add the reconfiguration capacity to the

monopole antenna presented without practically degrade the antenna gain. .

Fig. 30. 2D radiation pattern for antenna and filtenna at 2.2 GHz.

Fig. 31. 2D radiation pattern for antenna and filtenna at 2.725 GHz.
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Fig. 32. 2D radiation pattern for antenna and filtenna at 3.25 GHz.

IV. CONCLUSION

This manuscript presents a device known as filtenna that consists of the association between a

circular planar monopole antenna with a trapezoidal geometry filter capable of reconfiguring its

operating frequency. The device was validated through simulations and measurements. According to

what has been presented, adding a reconfigurable band-pass filter to a ultrawide antenna is suitable for

several applications. In addition to the selectivity and ability of been reconfigurable, the insertion of

the filter in the feed line does not disturb device electromagnetic properties.

The proposed filter has trapezoidal geometry and presents its frequency response reconfigurable

due to a varactor diode present in its structure. The capacitance (Ct) of the varactor diode is a function

of the applied reverse voltage. The filter was designed according to its equivalent circuit where it was

possible to analyze and relate its physical dimensions to the frequency response as well as the

influence of the varactor diode on its operation. According to the -10 dB threshold, the multiband

system operates in the bands of 2.3 - 2.65 GHz, 2.5 - 2.8 GHz, 2.7 - 3 GHz, 3 - 3.25 GHz and 3.25 -

3.45 GHz, for applied voltage values of 2.5, 4.5, 6.5, 9 and 15 V, respectively.

It is possible to affirm based on both datasheet and the chosen equivalent circuit model if the

applied reverse voltage increases, the varactor capacitance (Ct) decreases and in turn, the operating

frequency increases.

The proposed filtenna, in turn, with the threshold of -10 dB operates in the bands of 2.2 - 2.4 GHz,

2.4 - 2.65 GHz, 2.55 - 2.75 GHz, 2.75 - 3 GHz and 3 - 3.25 GHz, for applied reverse voltage values

2.5, 4.5, 6.5, 9 and 15 V, respectively. The filtenna has its operating frequency reconfigurable with the

variation of the applied reverse voltage.
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The idea of being able to reconfigure the operating frequency of an antenna without changing its

main parameters is one of the main advantages of inserting a filter on the antenna feed line. This can

be verified by comparing the radiation pattern for the antenna with and without the filter, as present in

the Fig. 30, 31 and 32.

Due to its low cost characteristics, ease of manufacture and reconfiguration capacity, this filtenna

can be minimally adjusted to work in wireless systems such as Wi-Fi, MIMO and radio cognitive

systems.
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