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Abstract

Due to its low cutoff frequency and wide bandwidth, double-ridged waveguides are used for precise high-frequency
signal transmission and radiation in the military and aviation sectors. This paper presents a design of a double-ridge
waveguide radiator loaded with a material of dielectric constant of 5 in order to further reduce the cutoff frequency
while keeping the wide bandwidth and low cutoff frequency advantages of the double-ridged waveguide. The proposed
radiator consists of a 4-step ridge transformer near the aperture and a dielectric of optimum length protruding out of
the aperture. A 2-step transformer is employed in the protruding dielectric for impedance matching with the free
space. A wideband impedance-matched radiator is designed through parametric analysis using a commercial simulaton
tool. The designed radiator shows reflection coefficient of less than - 10dB at 5.3-22.1GHz.

Keywords
antenna miniaturization, double-ridged waveguide, waveguide radiator, aperture matching, simulation-based

* ZRUSL U3t AHEATIT weer SRS ARFATIE DHTUAR
- ORCID": https://orcid.org/0000-0003-0385-4039 - ORCID: https://orcid.org/0000-0001-7977-8760
- ORCID?: http:/orcid.org/0000-0002-1100-8644
o ZEUSW AU ATATAH * Received: Dec. 31, 2024, Revised: Jan. 23, 2025, Accepted: Jan. 26, 2025
- ORCID: http://orcid.org/0000-0002-1100-8644 + Corresponding Author: Bierng-Chaerl Ahn
#% (o] o] P2 o] 2~ Dept. of Information and Communication Engineering, Chungbuk National
- ORCID": http://orcid.org/0009-0008-6276-1645 University

- ORCID* http://orcid.org/0000-0003-3900-0019 Tel.: +82-43-261-3194, Email: bician@cbnu.ac.kr


https://crossmark.crossref.org/dialog/?doi=10.14801/jkiit.2025.23.2.117&domain=https://ki-it.com/&uri_scheme=http:&cm_version=v1.5

118 §4A4 #a} olF 2¥l-2A =3hd wAly] A7

LM B

gk =ohe Tz gedo AdE fe%
UelMel e avshs Axdel Agso &
o G Euke] A9 54 QUEAE A,
B4 Fu oA Z8A AV He
e 7HIT) dHe] W Fuke g Ee A4
St g Fakr todx e Ba Ales A
s3] flstel muldto] 2AE AREsh= otolt o]
} A=A, EE?‘{ °olF A E3Ee A =

o oN
LN
S
T
o
ot
FH
Ap

] H]oH 21-0 _gg]i =4 }\-1
e ‘%—?46‘}3& A 05}% A 2-Elo] AZEITHR3].

olF YA EHe o8 WAVIE FE FO
o & dHY} Bl A} =3 ATH4][5]. ©lF
21 & SHY =2 o5& AT Hu7t 22
2 22H Y = uE ey A AEE
AgsiA gt olF BA Zakd AT YA #
e wd <tElg A ARET[6][10], EE
A]o|E g olw]g Al2EE{11], HF t¥ 714§
[12], dejwEs FA813], e 24 A4 =
H4{14] T2 AEE AT

olF ZA =a s LA FE oA i
79 2 A s AT G AAA olF
YA E AMA3| ZQ Taperridged 727} AHEETH
[13][14]. °IF BAE =T volA A8l Yy
g2 A PPN FRe FIUE IRbE
S ZRAT4)15]. =k DA §F Fak

FaAZ17] s, & Folzl Faprol|A] WM
o] 9RAE ZaAT] s =9 RS %
AS A& F27h ALBTHIGNT]. ©] A4S au}y]
o] ©@do] Y& ZhAaste 7H%bl R e 75%“1

7b Aste olF YA vk A a2 A
&2 AA7HA EEE AFEARTL e AEolth
2 =EdAe A Fet olF A =xd W
A1) AAIE ARFeAT Stepridged WA CE g
A gol9 Fo WAANOR 2T TR} FXA
g 7 M 2HoE AASY IR A 72E

Agsta] Jhte] duld2vt A FHA At
ol A =y WAIE AAsIAH. AAdE
Dassault Systems Simulia AF2] CST Studio Suite™-&
&SIt AollAe Ak olF 28-gA
S A e] AR AR E4 AN

Il. 0|5 AR-E[X| Zoizt AP A7
a8 12 & =eolM AR olF 2884 =
H

o A9 71' fxolt) o] ofHEE ARz
g =at w, 444 28524 S, WA] RE T4

B TEE 49 2F-gAE ol =9
EoA TE,, BEE o7|AZIt} XE9} Tupt £
Apole] e s AL 2 AFLFA sof o3
A X9 494 2884 S v Al F
3 13 2t A ASE AFsed 2% 9

T,

El

28 geo] 2A= Ao g
7t w71 W ] As HolHE ARG ¥ U
]_

ZolAl e W ASE gHskee Tl
WA A 2824 B ohe WAblel Aol
2 o3 e A5E 2Ysel Be s
A e W AGE S At AR
2 @tk B9 A7 2w B YA wat
® ue Wl 299 oAz e Eskaiel 4
E5E A0 e

% 1. MetEl oF elA| Tupah gA|e| &
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