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A study on the design of band pass filter for wireless LAN using Defected
Ground Structure
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Abstract - In this paper, 24GHz WLAN BPF(Band Pass Filter) which has two DGS(Defected Ground Structure) unit
cells was simulated and manufactured. To do this, a unit DGS resonator with resonant frequency is designed. Then the
BPF for WLAN with the center frequency of 24GHz and the bandwidth of 200MHz is designed using two DGS
resonator, finally this circuit is fabricated. We also proposed the equivalent circuit of the BPF employing two DGS
resonator .The BPF with DGS was obtained experimental results with network analyzer Agilent 8510C. The measured
result shows good agreement with simulated data. Experimental results show the center frequency of 2.45GHz, the
insertion loss of 1.08dB, and the 3-dB bandwidth of 470MHz (19.5%). Accoding to the measured values, it is found that

the fabricated DGS BPF is available for wireless LAN.
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the cell dimension
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Table 1. Equivalent parameter according to the cell

S7tut2lal g

dimension
DGS dimension
a=b=14mm | a=b=21lmm | a=b-=28mm
Inductance(nH) 7.1799 10.901 12.3853
Capacitance(pF) 0.2715 0.3919 05191
Cutoff Freq.(GHz) 1.72 1.14 0.0975
Resonant Freq.(GHz) 361 2.44 1.985
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Table 2. Equivalent parameter according to the gap

DGS dimension

g=0.25mm | g=0.4mm | g=0.56mm
Inductance(nH) 7.3790 7.1759 7.3139
Capacitance(pF) 0.2778 02715 0.2537
Cutoff Freq.(GHz) 167 172 171
Resonant Freq.(GHz) 352 3.61 3.695
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Fig. 6 Layout of filter and fabricated DGS filter
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Fig. 7 Eguivalent circuit of the bandpass filter
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Table 3. Comparison of designed and measured data
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AdEA dB 0.85 max. 1.08 max.
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ogdsgegdx | dB 0.2 05
AL A dB 13 min. 14 min.
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