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I. INTRODUCTION I

N recent years, due to increasing number of global wireless standards in close proximity to one another specially in ultrawideband (VWB) radios, the interference among the users increased and the performance of the affected radios decreased. To overcome this problem, it is desired to design VWB antennas with band-notched characteristic and reconfigurable capability [I ]- [3].

Some of the techniques that are used to design UWB antennas with band rejection characteristics have been stated as below: using different shaped slots on the radiating patch, embedding parasitic elements in antenna structure and using split ring resonators. However, these methods have some weaknesses, that the rej ected band can not be changed after fabrication [3].

In this paper, a novel VWB reconfigurable monopole antenna with fo ur switchable states is demonstrated. By embedding a V-shaped slot in the main patch and inserting a switching structure in the middle of the slot [4], switchable band-notch characteristics for WiMAX 3. For impedance bandwidth enhancement two rectangular slots are added in the GND and are also symmetrical with respect to the longitudinal direction. The V-shaped parasitic patch consists of two parallel segments in y-axis direction with 9 mm length and a third segment with 14 mm length. In the proposed antenna, the rectangular patch can excite the fundamental resonant frequency and the V-shaped parasitic patch is used as a parasitic resonator, electrically coupled to the main patch.

In order to achieve the band-notched characteristics in two bands, two techniques are used which have been stated as below: embedding the V-shaped parasitic element in backplane and using V-shaped slot in the main patch. By using the PIN diodes, the V-shaped slot and parasitic patch respectively can be shortened. The width of the V-shaped slot and V-shaped parasitic patch strips are set approximately to 1 mm. The total length of V-shaped slot and V-shaped parasitic patch are A/2 and A/4, respectively [I].

Due to the technical datasheet of the HPND-4005 [5], PIN diodes are simulated as a 4.7-Q resistor and 0.017-pF capacitor in the ON and OFF states, respectively. With the method used in proposed design to eliminate the frequencies, the antenna can have fo ur states of reflection coefficients. The exact place fo r the PIN diodes along the U-shaped slot and U shaped parasitic patch are selected somehow to change the U shaped slot and parasitic patch lengths without any effe ct to resonance frequency to 50 ohm. Due to extreme simulations with diffe rent switch positions exact positions fo und fo r diodes. In proposed design, the metal strip inside the U-shaped slot and radiating patch are connected with vias to the ground plane. Also, fo ur inductors are used in the antennas structure as RF block inductors to isolate the RF currents.

III. RESULTS AND DISCUSSION

The performances of proposed antenna have been investigated to find optimized parameters using Ansoft '" high frequency structure simulator software [6]. In explaining the work process of proposed reconfigurable antenna, fo ur states of proposed antenna are defined as fo llows (Fig. 2):

In State 1 (When diode 1 is on and diode 2 is off), It is observed that proposed antenna has a 118% (3 .89: 1, 2.98-1l.6 GHz) impedance bandwidth without any rejection bands. Fig. 2 shows that simulated and measured VSWR of antenna is less than 2 across the whole UWB range;

State 2 (When all diodes are on), the rejection band is determined by the U-shaped parasitic patch with total length of A/4. As shown in Fig. 1, one PIN diode (PIN 2) is used to electrically connect and disconnect the two segments of U shaped parasitic patch at right comer. The measured results in Fig. 2 show that, when PIN diodes 2 is "on", the segments of U-shaped parasitic patch is connected. Therefore, two parallel segments start to resonate at 5.4 GHz. It is observed that proposed antenna in this state has a band rejection at 5-6 GHz with covering HIPERLAN/2 (5.15-5 .35 GHz, 5.470-5.725GHz) and wireless local area network (IEEE 802.11a, 5.15-5 .35 GHz, 5.725-5 .825 GHz) protocols;

State 3 (When all diodes are off), the rejection band is determined by the U-shaped slot with total length of A/2. For switchable characteristics of this slot, PIN diode 1 (Fig. 1) positioned in the middle of the U-shaped slot to connect and disconnect the slot. From Fig. 2, It is observed that when PIN diodes 1 is "oft", U-shaped slot effects on the radiation mechanism and creates rejection in 3-4 GHz bands; and State 4 (When diodes 1 and 2 are off and on, respectively), the rejection bands are determined by the both total U-shaped slot and U-shaped parasitic patch length, and are centered at 3.5 GHz and 5.3 GHz, respectively;

IV. CONCLUSION A novel compact reconfigurable monopole antenna with two switchable band notch frequencies fo r UWB applications is introduced. The antenna combines two famous methods with switchable characteristics to rej ect 3.5 GHz WiMAX, HIPERLAN/2 and WLAN frequency bands. Measured and simulated results validate the proposed reconfigurable antenna ... ;.
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 5 GHz is achieved. The second band notched characteristics for HIPERLAN/2 (5.15-5.35 GHz, 5.470-5.725GHz) and wireless local area network (IEEE 802. lla, 5.15-5 .35 GHz, 5.725-5.825 GHz) protocols in proposed design is realized by adding a V-shaped parasitic patch in the back plane, then it is cut into two parts which is connected by a PIN diode. Details of the antenna design are described, and both experimental and simulated results are demonstrated.
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  Fig, I. Geometry of proposed reconfigurable antenna; (a) top view, (b) bottom view (Unit: mm),
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 2 Fig. 2. Simulated and measured VSWR of the proposed antenna for different switching states. (solid line: measured, dashed line: simulated). T ABLE I DIFFERENT STATES OF THE PROPOSED ANTENNA WITH SIMULATED AND MEASURED REJECTED BANDS Diodes Dl D2 Rejected Band (MHz) Sim./Meas. State I on off 0