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Abstract

In this study, a corrugated fan-shaped dipole antenna with a ferrite-loaded artificial magnetic conductor (AMC) is introduced. Ferrite,
which has high permeability in the HF/VHF/UHF band, is employed to design a compact size AMC operating in the HF/VHF/UHF
band, and the reflection phase frequency bandwidth of the designed AMC is 25.5:1 (19~485 MHz). Subsequently, a corrugated
fan-shaped dipole antenna was designed and combined with the AMC. The proposed antenna with the AMC was fabricated and
measured to verify its performance. The measured voltage standing wave ratio (VSWR < 3.5) bandwidth ratio was 31:1 (10~310 MHz),
and the overall size of the proposed antenna was 0.002x0.002x0.00005 A, (A, is the wavelength of the lowest operating frequency).
A comparison of the measured receiving power between the reference antenna and the proposed antenna was also conducted.

Key words: Artficial Magnetic Conductor(AMC), Dipole Antenna, Ferrite, Low-Profile, HF/VHF/UHF

I.ME HF(high-frequency) & A2)Zd] M Au}r} wkA}g
£ 54S gat) A3 glol e B0 b

M Ars A3 FHAeSA 747 Adée A FAA EQA7E S3HATAE A 9802 48 5 Q51 THUDIY0033ED).
AaBo sy A2 717 58 3-8 2 (Department of Electrical and Computer Engineering, Sungkyunkwan University)

- Manuscript received April 9, 2021 ; Revised April 22, 2021 ; Accepted May 3, 2021. (ID No. 20210409-034)

+ Corresponding Author: Keum Cheol Hwang (e-mail : khwang@skku.edu)

(© Copyright The Korean Institute of Electromagnetic Engineering and Science. This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial 4] ]
License (http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 32, no. 5, May. 2021.

SO oeld BN B8

ol

el HF T2 @3 A9,

AA Y 5 B4 7w Ao BEF AAolN 243
o SR 52 Fabae] shgel] vlelstel 2717} 27

dhe QU] 540 <laf shate] Aol7k 10~100 m
QI HF tigel|A S2Fste relve] 271 AZ 4t
STt mEbA HF gl o) sp gje] A717F 2o, o] F
o] golAol Fag YA, A 2 A= A%
o] ofYti= ©io] Qith o] & Hesto] o]FAld A%
Fod 7 J=F 23k HF o telvEo] Qs
AT B! VHF(very-high frequency) ™%, UHF(ultra-high
frequency) the F3F LoS(line of sight) 545 SH3}7]
dE F5s 1Y SolA 2453 ok VHF/UHF o
AL 71 3 SACE QA eV A717F AR of
atH, ol 7fAate] ol sAlel Astr] S8 AFstH
el uEo] A AP 7]2e) it HF, VHF,
UHF thelo] A E2kal 28 obgul-BI-bs o sﬂq]
o =z Fa4 )y EACE Qg YW EA gL A
Hsl7] falM e slg Fok oA F2ste oY
T SteluEol sttt Attt gt S
7VEFE ol gAY o]FA At B HAE el 7He]
mutual coupling®l] 2|3 RCS(radar cross section)”} %-7}+3}
o] ¥gx] EAJo] AstAti wlelbM HF/VHF/UHF t9
ol A F2stn, o] FA 9] ol A eldh F Y AAA
2% Qrelve] side] FQ sttt
2 =olAleE deelEv AEH AFATIEA 7|9
A ZLA] HF/VHF/UHF corrugated fan &%} tho]Z obeu}
S AT AFANEAAMMOE F714< 29 7%
2 FAH AdA EAA G ¢ AA EA
(PMC: perfect magnetic conductor)$} -A13H 542 714
o, olg| gt SA& &8ste StV ARA 54 2 3
el 54 3ol 7 }_0}‘3}“. Y & A=A
g AAE] HEAM 22 FAES 2 dEolEE 2
AN EA O Agstdeh Eek 15719 amSE 7 H
corrugated fan 37} thol & SHElY 3/43S AASSTH A
AE AFA7| A 9} corrugated fan 44| Tho]E ot
U7t Z9¥ o] HF/VHF/UHF t el A F2-geh 1173l
Me Q37| EAS g4 B s A=A S 2

- v o

¥ corrugated fan 37 tholE tEI Vo] 3o tf st

412

II. QHEl|Lt A

I8 12 AAE segelEr 485 A3 A7 24 <]
&9 Fx2 Fdoltt &Y e A& ¢,43, 7
t=1.6 mm, £4 BAE tan 6=0.002521 F 71 <] FR4 7]

3t 7 713 Atolol fA| st 3 2ho] E(ferrite) 2 1A H
th. #lgto] EQ] T =10 mmo]t}. T FZ9) 3 W)
Z0] Wawe=100 mme]™, ¥ Eo]& 13.2 mmelth. $]%o
QA g 713e] siwel & BM 0] W=60 mm3l AHZ3
S 2|7} A5k, ofgHe] $1X| 3k 7)o o} e A
ol $x| gt}

3% 2& AFAEA AAd HE® Hato]EQ
MP2106-0M0!''¢] F2}+-& :mwom AgL AFFe)
SRR FAE gloH, Helo]EY A& =12
2 dAsAY. I9 28 St Hed HgelEs
HF/VHF/UHF t 9ol A & EAES 2tE 2 g9
F Ut =L FALS 2t vEolES H48 ¢ 9l
TANEA ] 57HEE AR 5 d9Es RS =Y
T ok OlE Fato] A=Al e A3 9 A Y

Wamc

Wame

J8 1. ATANEAY Bl 72
Fig. 1. Structure of the unit cell of the AMC.
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Table 1. Design parameters of the corrugated fan shape
antenna.

Parameter| Value |Parameter| Value |Parameter| Value
P 250 mm a 253 ° 8 94.6 °
7 33.9 mm 76 20 mm e 11.8 mm
" 30.5 mm I 18 mm e 10.6 mm
73 27.5 mm rs 162 mm| r; 9.5 mm
74 247 mm ) 146 mm| 7y 8.6 mm
rs 22.2 mm 710 13.1 mm Tis 7.7 mm
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