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Research on millimeter-wave ridged half-mode waveguide filter
based on periodic defected ground structure

ZHOU Qi-Hui'"?, LIU Chen-Xi*
National Innovation Institute of Defense Technology, Academy of Military Sciences, Beijing 100071, China;
2. College of Electronic Science, National University of Defense Technology, Changsha 410073, China)

Abstract: A monolithic ridged half-mode waveguide bandpass filter with a periodic defected ground array has been suc-
cessfully fabricated. Utilizing the high-pass characteristic of the waveguide and the rejection band generated by the peri-
odic defected ground structure, an effective passband was created. The measured results show a 3 dB passband from
39.4 to 45. 4 GHz, centered at 42. 4 GHz with a 3-dB fractional bandwidth of 14. 1%. The lowest insertion loss of 2. 4
dB locates at 44. 2 GHz. The suppression in upper rejection band reaches 40 dB at 58 GHz. Compared to conventional
rectangular waveguide filters, the width of the proposed filter is reduced by 64%, which benefits to the integration and
miniaturization. With the development of the next generation wireless communication (5G) towards millimeter-wave
band, the miniaturized millimeter-wave filter has promising potential for 5G communication.

Key words: microwave technology, ridged half-mode waveguide, periodic defected ground structure,
microfabrication, millimeter-wave communications
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Fig. 1
30 GHz) of (a) rectangle waveguide. and (b) ridged half-
mode waveguide. (Parameters: w, =5 500, h, =400, w=1
000, w,= 1000, 2 =400, h =200, unit: um)
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Fig. 3 The structure of the RHMW filter (a) top view (b)
3D view without wafer or transitions (¢) geometry of the DGS
unit (d) side view (Parameters: / = 3 000, w, = 1450, w =
725, w.= 725, p = 550, [ = 440, w, = 560, d = 360, g =
200, s =20, h, =50, h =100, unit: um)
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Fig. 4 The full-wave simulated S-parameters of the filter (a)
with different w, (w/w, = 0.5), (b) with different /,
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(b) the laser confocal microscope 3-D images of the sidewall,

(a) The microscope image of the fabricated filter,

(¢) curve fitting of the sidewall
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