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Printed Type Half-wavelength Small Loop Antenna

Hong-Kyun Ryu and Jong-Myung Woo
Department of Radio Sciences & Engineering, Chungnam National University

Abstract

In this paper, small sized half-wavelength circular loop antenna which attached beneath a
visor of helmet is designed and fabricated at the resonant frequency of 449MHz. To reduce the
size of the antenna, double series-shorted stubs are inserted inside the loop for practical use of
a vacant space of loop inside. Also, It is designed for the printed type to install the helmet
easily. The size of antenna on helmet is reduced to 87.75%(diameter : 70mm, height :.36mm)
compare with general type antenna(diameter : 200mm height : 10lmm). The return loss, -10dB
bandwidth and gain are -13.2dB, 17.6MHz(3.9%), and -1.78dBd. And, radiation pattern is
omni-directional pattern at H-plane. Therefore, it can be seen that the half-wavelength circular
loop antenna using double series—shorted stubs is proper structure for the miniaturization and
the installed antenna of the helmet.

Key words @ Half-wavelength Loop Antenna, Helmet, Size reduction

1. A& olgld 2TFEAL FEA77 Hs £ =FA
£ 29 10 Yehduls 2o 233y Pugee
Az 2A AR BYA7 4B Tag g  FHWE LA ofd F2o) FANI= ¥H
BHENTGY Ago] ZrYm ok BAF @g = AL
N EAEAYE ALEA £ RAINE o) g8
A sied oW dEoz RS Sojof
oz %d B IJe $EL AAY 5 Yot 4
deld 98e Zoly AAM Taslg Wil BEU
FAA AgsE 2 ade Qo Az
2A71E Aol FFA Fa REA U}
ol EEsY HAY E7el w2t sHed o 29 1 29 358 T AdE
27t Qo MeEA QteauE 9o E35x e
Hel7b slojob dhn A B ¥ 4 JEE ®Y o] A of] REd FFHE AdHVE W

Fejo) oteurt Westh =W HFY gxo) ¥4 0 0 F ¥ FI FHUE olEsideon 4R

A7)

X 5te] Q&3 EAAEE FHA Aok Fu) HY(FAH F345 : 49MHz, HFF @ 5125kHz) &

— 245 -



2005 B URILES SES=UT3

==22& Vol.15, No.1 2005.11.5

2 AAsg
GEYE 235l 93 olF A E 9 stubd
Fx i YAAA L¥3 sk £Y AFE
" dHyE dd9 Ho HAIHUE A ASAHE
ATFslgHet ol A Eo s 7lEstaAt Fo
2. £ &
21 7123 s 9FF= ¢GHY
&
g ]
i , 200mm
Foam | ,‘/@é\
N AN
Ground E 59mm 2 g
400mm
(a) AH 72
@
©
B 0
2 ;0 Y
2-20
[o]
@ -30
129 449 769
Freq.[MHz]
(b) whrb&A
aY 2. 7188 A2 98 FZ gy 54
B =804 Atst @9 FHEY tuHve 54
o0y 4%

= 3
g 71&8E 70 FA, WA 71FEe] HE
2z gHUE AAsIAT
a3y 19 HAE <deHGe FxRe WMANEAN 54
vetlidch ¢teivte FA 75mme  foam
(,=1.06)%1] AAsAT} ol HAHE <t
o} Aoz s MHASE LAbsEoe] HAE o
ol AgsiA @oi2) mebA HAR B HAL
dgg Ha3 dn oo FEEr] d=E HW

e

-20 4270

ez Tk oln JHUS Arle AFS
200mmel 3 Eol¥ 10lmmE AA F3d4 449MHz
A FRo] =& dASAT

T duds wjFe FX i AXE U=
Mze dolgt HAWAY NAL =HF22ZA ¢
ez fydg ARG Az SHvte AT
oA WA -207dBeli -10dBH S EF
39MHz(8.68%)2 43 % 54 detdoh

- == Ref. dipole
——— E-plane

~ — H-plnae
-=-=-= x-y pinae

300

a9 3. 7188 vy 4% F= gy BAEE

a9 3 dAE Z1EY Wb 98 $T e
WAL RS GEREATH SEHUE HAEY I
giglen <¢teue Hdo]5& 1.52dBR e
E-plane®] HPBW¥ 97°¢]t}, T3t H-planeol] A
w3kgel el dee] vEiRt ols X AF
gAZH0200)2 A8 HRe=z AsEHEOL x-y
plane®] 170°, 340° ¥ 2 FZ Y9 AL 9
gog Q% Hm ko] AA #Hdo] AHE &
A& By

ol2gt 71Ed Stelue ddly Ao F&3}r)
a7z BHFgez 283 Hojof gt E =&
Ae dHUE £¥sssl A8 2z R W
7He g83= yyog A9 dg stubg FE
o Adsa FAFHS7 FeE 54E

3] 283t A3

o™ Ko o

T
oo L ol

=]

]

22 @7 stubE o] 4 WP dFF 2L
et 4293}

— 246 —



200548 B MRS S

Vol. 15, No.1 2005.11.5

a9 4ole 283ty dHUE YEld oz 7
] geEivel 2e A9 HAWI FAT £o
foam¢jol A =egc. AEdutel Zo] ¢HY
28387 A8 2AE @ stubdE FE U Fol
AAFoew Hog AFAHoE F7HAII7] A
115mm$t 235mme) stub® mHOozZ YA A
FXo AAE Fo 2¥3 Ak

A
e

_timlmjgr}cc

4
f

A83tg ¢telvtE A& 72mm, =0 4lmmE V)
E& (X :200mm, E°l: 10lmm)o] Hl&} 87.04% <
Hy 2488 Bk 13 AA FagodA g™
2AF -266dBoli -10dB WY EL& 16MHz(3.5%)
2 AdA ZXE% WY E(BGI2okH) S FEI 74
3tE Aoz vebdd
Foam
Ground E

400mm !
(a) QeI F=

o
J
v 0
c
2-20
[

T -30

129 449 769
Freq.[MHz]
(b) WHAIEA

Y 4. 2838 2298 X ey

a2y 55 4£3%€ et PANEoE
7t 5:635}5]015 e dejes 2A HIR XY
on 7Y el $UF Fey AUEHL
=hvi=

Stub& o] &3 2¥3tE eIV FHUo|5&
-1.06dBd2 4832 3o o]Fo] yolg =

E-plane®] HPBWE 97°0] 11
o HES o] ekt

H-planeol A & 4gkAd

webA AdstE SHVE W Ao FE3
of A 27|z AA Lol FHE AU

- =~ Ref. dipole
- E-plane

— = H-plane
==+« x-y plane

°“A\_

a9 5 AystE WaF 4% F= UdHY

ERE L
23 Adlo] B2E W 23 T Fut
29 eole PN 2¥RY AHUE WU A
olzjol 4A@ FEE UEd Rolth WARE ¥
W ool Hurg olgsted Azsign A F
24 54 ggo wrdgz g

Half-wavelength
loop antenna

Bottom view

3smm

29 6. dgulel FHE dHY 7=

— 247 —



20054 SR MILE| ZolstadtH |

=224 Vol. 15, No.1 2005.11.5

Return foss[dB]
(=]

129 449 769
Freq.[MHz]

29 7. A B G wAea

AA <HUE HEA gdEHudY A7l X E
70mm =°]7} 36mmE  71EE <l ]S
87.75%9 WA £4&< U olgdt o f&
SA AR <qeHvdes HAEHHY HAW FRE
ZhA 2 ey AA Aol HEA @ul Fxo 9
ey HAW wrYPejoly) whFolzt ARET §
3 Aol FHAZ Hol glemz o]z Us) it
283 = olgA ARE <H LY WMAEL LS
-13.2dBd, -10dB W& 176MHz(3.9%)& e}
woh dA EZze do Z(5125kH2) & T2 F
&3}

- - = Ref. dipole
0 —— E-plane
04 -~ =~ H-plane
-~~~ x-y plane

o 8. #ul A3 A9y X Y
WA} |

a3y 82 dule AFARYSA] A"
E-planedl M= HA|Ho] ogskoz wrAluig HE|7}
HEgsglon x-y plane2 HA|Ho| £3o3 M9
Agle Fee vissER 180°0 A 360°7tA] #)d
Zo]E%t £§ H-planedl e A4 #Hd
AaAt}. Hdo]52 -1.78dB, E-plane®] HPBW
93’2 vEwt. o2 d-d FAHE wnd
4y BZ AdHYE L8t e Yo At
= 2 Wiyl gle AE A

2

i e

E 1. ¢HY A v

Ean 718 b gojo] Fad
kifs 4y FT e 9Y I ey
F 34 [MHz] 449
A& 1200 212 70
27 mm] ¥°] 101 o] : 36
Fo g (%] & 87.75%
YkALE A [dB] -26.6 -13.2
-10dB
g s Mgy | 39(868%) 17.6(3.9%)
o} 5 [dBd] 1.52 -1.78
HPBW
(E-plane) [°] 7 93

3. 48

FAZNA FHIE ol §A &
o Eojol oz wAsE GH9
A¥ ¢ APsES M fAM FH7E 2
oo AZA7|n ¢EHUE Bl o] offFd 4
A&t WHE AL

GelvE ool AFAF7] Y wgg 4F
22 Yol 2% ©E stubE FEZ UF AA
AA AF ARE TP EA A£FE A
2838 <HUE 9o FHAA 2 FHE 2
o}x gtt},

o A7 g9 A ofdel AE gl WAl
4 -13.2dB -10dB 9 E 17.6MHz(3.9%)2 ‘el
o] wAlHEl e H-planeol A HurgAdel EA4E
AR H o5 -1.78dBd AAE tHVL €l
o AHE HUYE HFFTE FAsA

g3 Ay AA ZALA] BASAE 2 AAG
ol B3 AFE & Aol

2 =EdA
° 7

sez FA

=
L
1€

1

ﬂzj-'l
R
e
r’

(1] $59, 753, 4%, 99 F3§ ZJEY
4 F ey, SHnsgdTA A 5 A T4
23} steul s, pp 237~242, 2001.09.22

[2] Richard C. Johnson, ”"Antenna engineering
handbook”, Mcgraw-Hill, 2003

[38] %%, %9, “2¥3t9 UHF Wig RFID ©
a8 943 = <V, 20058 §FE41EH3
stAEgsteYRd =FF, Vol 31, No. 1,
pp.342, 2005.07.01

E
A

— 248 -




