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Design of Ultra-Wideband Filter with Tortuously
Defected Ground Structure

ZHU Yongzhong, ZHAO Zhiyuan

(Department of Communication Engineering, Engineering University of CAPF, Xi’an 710086, China)

Abstract: A novel design method for small ultra-wideband (UWB) filter is proposed by using
tortuously defected ground structure (DGS) to solve the problem of larger insertion loss and
narrower stop band in the design of UWB filter. Firstly, a tortuous DGS is obtained by using
winding shaped slot in the metal ground, and then equivalent circuit models are established
according to the structural features of the parallel coupled-line and the transmission line of the
tortuous DGS. The correctness of the circuit models is verified by using software HFSS, and the
relation between DGS size and equivalent circuit parameters is deduced. The UWB characteristic
of the parallel coupled-line and the low-pass/high selective characteristic of the transmission line
of tortuous DGS are demonstrated. A simple and high-selective UWB filter is then designed based
on the advantages of the two lines. Test results show that the insertion loss of the proposed filter
is lower than those of the conventional DGS and the CRILH UWB filters, and that the measured
maximum insertion loss is about 0. 88 dB and the rejection in the range of 11. 75 to 20 GHz is less
than —30 dB.
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l,/mm L;/nH C/pF L,/nH C;/pF Cs/pF
4.2 0.295 0.785  5.513  0.394  1.040
3.4 0.295 538 3.987  0.407  1.386
2.5 0.292  0.508  2.639  0.390  2.000
0.8  0.290 0.33  1.790  0.354  2.450
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g/mm L/nH C/pF L,/nH C/pF  Ci/pF
0.8  0.300  0.479  2.371  0.440  1.747
0.6 0.292  0.508  2.639  0.390  2.000
0.4  0.290  0.566  2.926  0.386  2.296
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