HREMSEEIGE B 9% B 19 1998% 2H M3 98B-9—-1-12

delv|e]g-E 9% a3 E-H 2541)
53 ofar] o] A 2 A 2ol HF AT+

Analysis and Fabrication of Waveguide E-Plane Metal
Insert Bandpass Filter for Milli-meter Waves
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Abstract

This paper presents the design and fabrication of waveguide E-plane metal insert bandpass filter for
milli-meter waves which is analyzed transmission characteristics by calculating the generalized
scattering matrix using mode-matching method. The bandpass filter was fabricated to verify the
proposed method by the WR-34 rectangular waveguide to operate in 30.085~30.885 GHz. The
fabricated waveguide E-plane metal insert bandpass filter was established the fact that it is so adapt-
ive for milli-meter waves due to the measured data closely consistent with the results of analysis using
mode-matching method, that is, the maximum value of insertion loss is 0.8 dB and the return loss is be-
low —15dB.
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Fig. 1. Waveguide bifurcation discontinuity in re-

ctangular waveguide.
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Table 1. Performance specifications of the band-

pass filter for mili-meter band.
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1. Ripples 0.01dB
2. Lower Band-Edge Freq. | 30.085 GHz
3. Upper Band-Edge Freq. | 30.885 GHz
4, Lower Rejection 21.0dB at 20.0 GHz
5. Upper Rejection 20.0 dB at 38.0 GHz
6. Metal Thickness 0.01 inches
7. Waveguide Width 0.34 inches
8. Numbers of Resonators | 5
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Fig. 2. Bandpass filter using waveguide E-plane

metal insert structures.
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Fig. 3. Calculations of amplitude and phase of im-

pedance inverter.
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Fig. 4. Simulated response characteristic by

mode-matching full-wave analysis.
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Fig. 5. Fabricated bandpass filter using wave-

EERDES

guide E-plane metal insert structure for

milli-meter,
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Table 2. Widths of metal strip d and electrical lengths ¢ of designed BPF,
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Fig. 6. Measured frequency response of fabri-
cated BPF using waveguide E-plane metal

insert structure,
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