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Abstract: In this paper a filter is designed using open stub loaded stepped impedance resonators on Taconic
RF35 substrate. This filter is reconfigured to switch from a single band-to-dualband bandpass filter using
switches in the range 1.87-2.08GHz and 2.024-2.206GHz for single bands and 1.95- 2.11GHz and 2.22-
2.35GHz for dualband bandpass filter. Thus different bands are available for various wireless applications.
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I. Introduction

Reconfigurable filters increase the functional ability of the microwave filters. They allow the user to
enjoy the various services of the wireless communications occurring at different frequency bands.
Reconfigurable filters change the properties of the filter by changing the current or the field pattern by the use of
switches. The various switches that can be used for reconfiguration are the pin diodes, varactor diodes,
ferroelectric diodes, RF microelectromechanical systems (RF MEMS) devices. Thus, the nonlinear behaviour of
reconfigurable filter mainly depends on these tuning elements [1]. A close ring resonator based on stepped
impedance resonators is designed [2] to generate single band. The stub centrally loaded [3] splits the poles into
four to create a dualband bandpass filter.

In this paper a single-to-dual band bandpass reconfigurable filter is designed using open stub loaded
centrally to the closed ring stepped impedance resonators. This allows to switch a bandpass from single band to
dual band and vice versa. Thus, the user can use different bands as per the need for the required wireless
services.

1. Filter Theory
Stub Loaded Stepped Impedance Resonators
A stub loaded centrally to stepped impedance resonators is as shown in Fig.1
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Figure 1 Layout of stub loaded SIR

The stub loaded centrally causes the poles to split into two. Here the Zi denotes the impedances of the
stubs, 0i signifies the electrical length. From [4] and [5], at resonance the stubs electrical length is Ag/2
satisfying the equations as shown below:
tan(01)tan(02) = Z2/Z1 Q

Reconfigurable Filters

Reconfigurable filters are the microwave filters that change the field or current patterns flowing in the
resonators of the filter. The changes are made using switches, i.e., pin diodes; that allows the path for
transmission when ON and ceases transmission when it is OFF.

I11. Filter Design
The two centrally loaded open stub stepped impedance resonators (OSL-SIR) are designed on Ansys
HFSS simulation tool using substrate Taconic RF-35 with relative permittivity er= 3.5 and thickness t=0.508mm
as shown in the Fig.2. The lengths of the stub are denoted as Li, widths as Wi with transmission line of
impedance 50Q. The various dimensions of the simulated filter are tabulated in TABLE I:
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Figure 2 Layout of the reconfigurable bandpass filter

Table 1 Various Dimensions of the Filter

Dimensions Values(mm)
L1 5.0
L2 7.9
L3 55
L4 16.5
w1 1.40
W2 0.80
w3 0.28

To this designed bandpass filter, two pin diodes are attached at the two positions as shown in Fig. 2.
Here two diodes are used therefore total of four states of switches are defined as discussed further. First case

when both the switches are in OFF state, then the OSL-SIRs resonate generating single band of 350MHz(1.82-
2.17GHz) bandwidth with two poles at 1.87GHz and 2.08GHz.
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Figure 3. S11 & S21 for switch A=B=OFF

In the second case when switch A is ON and B is OFF, a single band of 190MHz in the range 2.02-2.21GHz is
achieved having center frequency at 2.11GHz.
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Figure 4 S11 & S21 for switch A=ON and B=OFF

In the third case, when switch A is OFF and switch B is ON a band is obtained with 182MHz

bandwidth in the range
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2.024-2.206GHz center frequency located at 2.106GHz. So, case third is better as
respect to return loss comparison.
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Figure 5. S11 & S21 for switch A=OFF and B=ON

When both switches are in ON state, then dual bands are obtained in the range 1.95- 2.11GHz and 2.22-
2.35GHz with center frequencies at 2.06GHz & 2.26GHz. Thus allows two bands that reduces chances of
interference of the signals.
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Figure 6. S11 & S21 for switch A=B=ON

IV. Conclusion

In this paper a compact reconfigurable single-to-dual band bandpass filter is designed using open stub
loaded centrally to stepped impedance resonators [6]. It operates in bands 1.87- 2.08GHz and 2.02-2.21GHz
with fractional bandwidth of and 9 respectively for single band bandpass filter. Similarly, for reconfigured
dualband bandpass filter the bands lie in the range 1.95-2.11GHz and 2.024-2.206GHz with fractional
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bandwidths of 7.9 and 5.7. Thus, a filter can be switched to single or dual band bandpass filter using switches.
This enables to use different bands as per the necessity and loads of the users to be benefitted by the various
wireless services therefore reducing chances of interference between the signals [6]-[7].
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