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1. Extended Abstract  
 
Antenna design for cognitive radio network (CRN), which promises to solve the present day’s spectrum scarcity problem, is a 
challenging task, as it requires a great deal of reconfigurability in the antenna. A reconfigurable T-slot based single-band 
filtenna, i.e. bandpass filter embedded in the feed of an antenna, has been used in the context of interweave CRN [1]. An even 
mode reconfigurable filtenna having fixed odd mode has recently been proposed for CRN in [2]. In this extended abstract, we 
introduce the basic concept of a novel dual-band (both odd and even mode) reconfigurable filtenna for CRN enabled modern 
handhelds, which support multiple communication standards viz. WLAN, LTE, etc. 
 
In this work, we first design a standard single-stage microstrip bandpass filter at 4 GHz in which gap coupled feed 
mechanism is used to excite an open loop half wavelength resonator, say of length , in odd mode, where  

= /2  as per [3]. The filter couples the signal from one port to the other at the frequency, where the resonator 
resonates. In most of the literature including [2] and [3],  is not tunable, because one requires to alter the physical length 
of the resonator to achieve it, which is very difficult to accomplish. Here, we use two pairs of PIN diode switches (S1a-S1b 
and S2a-S2b) as shown in the schematic diagram in Fig. 1 in such a way that we can change the current path length of the 
resonator. Next, we embed the designed filter into the feed of a printed monopole communicating antenna (see Fig. 1) having 
an operating frequency range of 2.6 GHz to 7.3 GHz. The return loss (RL) for all four combinations of the switches of the 
antenna, fabricated on RTD5880 substrate with a foot print of 52×35mm2, is shown in Fig.2. Evidently, the cases S1 ON–S2 
OFF and S1 OFF–S2 ON results in same RL profile, as the length of the corresponding current path is same in both the cases. 
 
Next, we introduce another reconfigurable passband i.e. the even mode band to the filter by loading the half wavelength 
resonator at the middle of its length with a varactor diode (MA46H120), connected to the ground through a via (see Fig. 1). 
The corresponding RL is shown in Fig. 3. Interestingly, in odd mode, there is a voltage null at the middle of the resonator and 
hence  is independent of the amount of reactive loading (see Fig. 3). Whereas in even mode, the resonant frequency 
( ) is dependent on the capacitance value and = 2 1 + arctan − /2  / , where  is characteristic 
impedance of the microstrip line and  is the junction capacitance of the reverse biased varactor [3]. Therefore, in this dual-
band reconfigurable filtenna, both the passbands could be tuned independently over a wide frequency range. This work could 
further be extended to incorporate a sensing antenna and the MIMO configuration as well. 
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Figure 3. |S11| of the filtenna with 
varactor while S1and S2 are OFF. 

Figure 2. |S11| of the filtenna in the 
absence of varactor.  

Figure 1. Schematic diagram of the 
proposed filtenna. 
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