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Design and Fabrication of Ka-Band NRD Guide Filter with
Newly Designed Inductive Post Structure

MNEEF FEA X

A"+ . 52 - 992 - ARp

Young-Su Kim - Won-Ryul Ryu - Young-Geun Yoo - Jae-Ha Choi*
2 %

=2 HE NRD Guide o[ §8 M2 229 Ka-Band 18] YEIS AAL, A%3te] 1 5423
NS T2 L ARG DATE s Bl Beo) A%) o) ngs, Bebd 4ARs
NS B 27 FAE ¢ olase JUEs 9780 7189 33 288 NRD Jb|E BH 9 44,
9 7 el FANZ FARE 404 252 33 AAA P TARAT. B F2INE 7 @
79 AR A 7 vl 3A7) 29 DAL 4 UIAE W AUEE 2Y)@ AL bk
A NRD 7lo|2g o2& f404) H2o) $54 TAES HYstel 4 9o FU/18 RS 72
reth EAE Aold) 404 ML RO 7 vl 2U/1E Sasn, T2EY AAYNE 74 v AF
ARALT, Ae BeE 1 7271 S DReT, FUshTo) Lolal o] MY P2E 2ok
A% R 2375, 4504 39475 GHzol A 350 MHze) 0o} 2 741w, S0 Jol 4 1.8 dB olafe]
&3, 18 dB 0|39 WAENS BET

£

rir of
Ao

2 o ol At rg o ad Ho
N

% X o

Abstract

In this paper, Ka-Band NRD guide band pass filter with newly designed inductive post structure is proposed
and analyzed with its test results. Generally, millimeter-wave filters are very sensitive in their physical dimensions,
hence, it is requires extreme precisions of several micron so as to get the designed performance. In case of
common NRD Guide filter with air gap coupled structure, it is fabricated with dielectric blocks coupled via air
gap. In these structures, however, it was not easy to fabricate and to process of each NRD guide dielectric
resonator blocks using PTFE, so it was almost impossible to assemble with several microns in precision. In this
our research, however, each dielectric resonators are coupled with a pair of inductive metal post, so all resonators
are located in a single NRD Guide. The dielectric parts between two pairs of posts are operated as resonators
of each stage, and the positions of the post decide the couplings between resonators. The structure we suggested
is suitable for mass production, because it is very simple and easy to process. As a result of measurements,
designed NRD guide inductive post filter has a superior performance. The center frequency is 39.475 GHz with
350 MHz bandwidth, insertion loss is less than 1.8 dB, and the return loss is below than —18 dB.
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Fig. 1. Structure of NRD Guide.
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Fig. 5. Definitions of Filter Dimension.
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Fig. 14. Photograph of NRD Guide Filter.
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Parameters FENEEEY
Center Freq.[GHz] 39475
Pass Band[GHz] 39.300~39.650
BandwidthfMHz] 350
Insertion Loss[dB] 03 1.8
Return Loss[dB] -31 -18
Attenuation[dB] -60 @f,+£500 MHz
VSWR <1.06 <128
Group Delay[nS] - 3.5 max
Input/Output Port WR-28
Size(L X W X H)[mm] 40.2x18x3.5
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