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Design and Fabrication of NRD Guide Filter using Inductive Iris
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Abstract

In this paper, NRD guide band pass filter with newly designed inductive iris structure is proposed and analyzed
with its test results. In case of common NRD guide filter with air gap coupled structure, it was not easy to
fabricate and process of each NRD guide dielectric resonator blocks using PTFE. However, in this our research,
each dielectric resonator fabricated in a single NRD guide is coupled with inductive iris located on metal plates.
The structure is suitable for mass production of a precise and reliable millimeter-wave filter applications. As a
result of measurements, designed NRD guide inductive iris filter has superior performance. The pass band is 38.66
~39.06 MHz with 400 MHz bandwidth, insertion loss is about 1.4 dB and return loss is below —18 dB.
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Fig. 1. Structure of NRD guide.
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Fig. 2. NRD guide air gap coupled filter.
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Fig. 3. NRD guide Inductive Iris filter.
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Fig. 4. Definition of filter dimensions.
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Fig. 5. K-Inverter equivalent circuit of filter.
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H 1. Physical Dimensions of designed filter
Table 1. Physical Dimensions of designed filter.
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Fig. 9. EM-Simulator Modeling.
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Fig. 10. Characteristics of designed filter.
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Fig. 14. Photograph of NRD guide filter.
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Fig. 15. Photograph of NRDguide filter.
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Table 2. Summary of filter performance.

Parameters 4 A J % 3
Center Freq. [GHz] 38.860
Pass Band [GHz] 38.660~39.060
Bandwidth [MHz} 400
Insertion Loss [dB] 1.4 1.4
Return Loss [dB] -32 -18
Attenuation [dB] -45 @f,+500 MHz
Ripple [dB] 0.002
Transfer Function Chebyshev
Poles 7
VSWR <107 [ <128
Input/Output Port WR-28
Size(LxWxH) [mm] 55x18x3.5
Filter(LxWxH) [mm] 60x28 %19
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