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INTRODUCTION

In wireless communication receivers, the filterars important key component to allow desired freqye
bands and to reject remaining. The WLAN filter lokesigned in order to reject all the signals likeRVand
Bluetooth which is considered as noise and to albmly the required range of frequencies of WLANheT
filters at (Wong, W.T., 2005) distinct frequenciesthe pass band consists of several resonator snaith
broadband characteristics. A single multimode masar and an excitation structure and strong cogp§ used
to build up the broadband response. For low fraquepplications, the size of these filters is sroll.

The proposed second order band pass filter censfstour short circuited stubs to control the lovead
upper attenuation characteristics with the lengthsesser tharig/4 and twoxg/4 short circuited stubs to
resonate at 5.5GHz.

Design:

First the Prototype L-C band pass T section wagldped for the center frequency of 5.5GHz as shimwn
fig.1. The series resonant circuit of the serigs produces equivalent zero impedance for the edrequency
and the parallel resonant circuit of shunt arm poas the infinite impedance. In order to achievee WILAN
pass band the lower and upper cut off frequenciesewehosen as 5 and 6 GHz. At the input and output
terminals of the filter, the characteristic impeda®® will be maintained.

By following equations the inductance and capaciavalues are calculated.
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Fig. 1: Prototype L-C band pass T section.
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The calculated inductance and capacitance valuesLaLl,=16nH, G=C,=0.53pF, L=0.13nH and
Cs=1.5pF.

The micro strip equivalent of designed prototyjtterf has been developed on FR4 substrate witlecliet
constant, height and loss tangent of 4.3, 1.6mm@@#&5. The width of the B I/O matching line for FR4
substrate is 3.13mm. A 90high impedance line for inductive response anfk 260w impedance line for
capacitive response were used. The length of itlactors for prototype values has been calculatech f
following equation 5.

1, = 2 sint[2nf, A ©)
L m -

To realize the micro strip equivalent for seriapacitance in fig.1, short circuited stubs will bake lengths
lesser thaig/4 are used to avoid the unwanted coupling effdthe micro strip equivalent of parallel resonant
circuit in the shunt arm is a short circuited qeamave resonator for the frequency of 5.5GHz.

To achieve the sharp attenuation in the lower gpker bands, two identical micro strip T equivadeate
cascaded. In trial and error method, the lengththe width of the short circuited stubs were tutedet the
desired result (removing unwanted succeptancetsjféte designed second order micro strip band fjtesss
shown in fig.2. The thickness of the conductingpsitras been considered as 0.036 mm. The groundisiaza
mentioned as via. The dimensions of the filtersgiwen in the following tablel.

Fig. 2: Top view of Micro strip band pass filter on FRubstrate.

The dimensions of the filters are given in thedwling table 1.

Table 1: Structural measurements.

Parameters Dimensions (mm)

W 3.13
L1 3

L2 6.2
L3 9

L4 2.71
W1 0.7
W2 0.7
w3 25

Width of Ag/4 short circuited stubs (W3 ) have been varigdnfamber of results to get the desired return
loss which is lesser than -10dB at 5.5GHz as sHay®.
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Fig. 3: Variation of return loss for different values of3W

Results:

The simulated results of final design are showtigrd and group delay in fig.5. The filter has5dB
insertion loss and -11dB return loss at 5.5GHth whe pass band fractional bandwidth 50%. Theuah
attenuation cut-off at lower and upper stop banesevachieved. The group delay response is flpags band.
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Fig. 4: Simulated S parameters of proposed WLAN band filsess
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Fig. 5: Simulated group delay.

Conclusion:

A symmetrical compact micro strip band pass filtesing short circuited/4 resonators for WLAN
applications has been designed for a frequencys@Hz. Since the fractional bandwidth is 50%, phes band
was achieved from approximately 5-6GHz. The passlbnsertion loss of -1.5dB and return loss ofi has
been achieved. The gradual cut off attenuationaatcb6 GHz and maximum of -23 dB return losseaad in
stop band.
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