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Characteristics of Electromagnetically Coupled Small Broadband
Monopole Antenna with Multiple Shorting Pins

Y55 . 2YUt 254 woD

MO

Jong-Ho Jung - Youngmin Moon* - Hosung Choo** - Ikmo Park
2 <

B =RNE AR/ A 4% F4 48 309 UAI-ZUE B E E U Al tATe 938 e
B o g 744 5o wge] BE gey SA4S AFd 479 9y o g2 HF3E gHuE
AABET A7 2 34 48 ZiE QHuUs 474 B2 S8 9 Al g23y 335
ApzE 2steld 2EY §A AR FRlo] AV H R A HE A EE 7AA k. el vel A Abz
A ggue £ Mg 242 g3y Mg JFE FA Ho) FAF3¢E 1.90 GHzol A
2.556 GHz7}A] o] g3te ol metA] <telvte] H714 2719 Y ZoE 8-S XA Bk A g2
getyo] 37) AAHUL o el 2.556 GHzS T4 Foparo A 4714 F-1]710.094 1 ,X0.094 4 ,x0.094 4,
olFtZH A9 /S 7HAH 268 %2 W WIEE sHath

Abstract

This paper presents the characteristics of the electromagnetically coupled small broadband disk-loaded monopole
antenna with multiple shorting pins. The electromagnetically coupled monopole antenna can achieve broad bandwidth
by controlling resonant frequency of the rectangular disk-loaded monopole and a probe with the spiral strip line
monopole. The number and arrangement of the shorting pin affect the capacitance of the disk. The variation of the
capacitance changes resonant frequency of the antenna, and therefore, its electrical sizes and frequency bandwidth are
also affected. The antenna with three shorting pins has a volume of 0.094 A ;X 0.094 2 ;x0.094 4  in electrical length
and the frequency bandwidth of 26.8 % for VSWR<?2 with the center frequency at 2.556 GHz.

Key words : Electromagnetically Coupled Antenna, Electrically Small Antenna, Monopole Antenna, Multiple Shorting

Pins

LM = 9 4§ st @) Mg L 94
239 2719 B Jrel S4S Yoz B
AA9 oF FAY AEHT AE BB o JA dREY FWldE edhelicaolt
3 £33 92 Qo0 % dojg FA% 0 Ywhp) BH) TrE 53 22 979 e
5 g3 9=l el gy 330z 98

ot &y A A8t (School of Electrical and Computer Engineering, Ajou University)

#2412 87] % HA(Samsung Advanced Institute of Technology)
#E A3ty A7) A zFE 82 (School of Electronic and Electrical Engineering, Hongik University)
<= o9l 3 20040924-126

FARASRAR : 2004E 119 30

1168



D39 BEN AL 1A AT 38 28 Y BxE el 54 @7

A 77 iy A6 44 ség 5 glen, &
B719) AR A7 7T do] Ak o
g Y EuY EAAE A3 A8 v
vlo] AZAEY SHe| WHshort-circuit microstrip ante-
nna)¢}t PIFA(Planar Inverted F Antenna) Hel b =9
WA 23 otelde] thet A7} Bita Aa s
T A gy WAy 4% deuEL 2
WA E3 Y2 o5& /I BE gity)o] H 45
ol olEgol ok WAY 4% eve] Uiy
EAE NAste L o] F7] 98 o8 7HA
drgol AAE A= I Sl getg A oy
el 718 HAE LYo 2R 714 AR 97 F
A& F718d d9ES Hale e 71 de
a4 Qo w9 g HAE L-gele Z2x
U 2EY ABE o|&stq FA% 729 Ty
X U-Be) €2 &&= L-3dg £9S 48 ¢
ZE A4 9 54 G g o5
FZREL ©Ed HX 9 T2 U-de €23 L3
B £Ro)A JAHE FAE Z2FFoEN B o
QEL o|F FE AT, SEHY] IANE #HAA
71e Rell= A7 sk

4% e E O PYEA dT7HL e
FZEE Y23-ZYE 2k E(disk-loaded mono-
pole) ¢relukrl gt tAz-2rc 2:E ey
EAGANEE RS 7R E g3 g8 3AF
BEE UGS £ 908 E e Ue I8 BAAZ
F 9o, gadge £ FAHG gHgHE 3
alA wjgstd AAFoZH PAZ L FZAL
9P g8 oy e F2E dEUe £
£ 012082 ZAAE F JdeY dgdEFS 10 %
ojael Y Zg T3y E oYt H 2ol A
AR A AR ety gAaas dgeA RS 7}
Ae T2H FHE Anold AEY AZE HA|
Hog AFHOEA 7|E9 ceHyrR 4¥Y I
N8 AR Y BEAL BEstE U A
gl B =2eME 209 B4L e A
714 A% FA U23-2UE B2 E eyl A
Azt t23e) 94" vt 9 ujg 7HA 9
wale] Mg el v SAE AR, o) 2
HFEE vt o 7o) gty S e HAsH
GE|UE AARA Stelve] faze e @

g9S d439e 9 dHvE FAFES 1853
GHzol A o) & &2 <k 1535 %ol T A7) &3] F3)=
AfFM Y BZo] 4,8 N1FLR 0074,
0.074,x0072,F 7149, @&do] 20d A% F
AF a4 2228 GHzol A oF 2051 %] Y Z3
0.0821,%0.082 1,%0.0821 8 #3E o|&ith 1
23 3709 dFu e TR Fede FAFHSE
2556 GHzol Al <F 268 %9 )9 Z3} 00944 X
0.094 4,%0.094 4,9 A717 R3] 7pAT)

I. eHL #Z

a9 19 <l F2E YeEp i el v=
og 79 ggus A4 A taas Z28
HAE A Agbold 2EY AEE FAH Sl
o I3 1@@%8 (o 24z K, 20 2832 349
S S A g AT AAF TR AU,
I8 1(d)e e STt AlZt g2a3E 2
o] L, & Wel AZ-g 9] gejolu, he] Folol HX 3}
29k Azt gade A9 dEe Y o
T g3 S dAsReH, 274 o)y b=
gaae] SN y&F WdoR wgdste HAW
2 AZANZ dFHe 9% AF 4.2 /1A
Wl E 7HHL go|th Atz Antold AEY HEE
= o) I, 22 wE 7HAY Fo| helM AE 4,2
zZz B os gAHUL. TEZHE X Eo] Ao
4 2EY MZ9] 2o 37] wfid Alzk AutelE
2EY MZ2e B 3 W Lol o T E &
& A X E Agste] ZRE e AR
Atzh Tl s Al Anpold ~EY A2
FHe Z2BE do AR oA Aoz
AAH0] k. ¢relue 2715 #AaAF17] Ysta
Azt o2z ol e FAAE w2 HHAEE A
= FAAMFAE a0, FA WE AYSHELH,
AAHA = v HAE e00H, T e F4A
Mgtk 183 Al A AW fAA
Abole] F7HE F7Nair: e,=1.0) AHE STt

A27)14 A% FH dAI-EUE B E o

= agg Atz gazel 228 FAHYE Az &
glo]d 2EY AR/t AA7|H R A s o] 53
a7 2o ggd Al gaaE AgAaes 4

N

o

i

1169



BETHSBERGE 158 B12R 045 128

Ak~

—

spiral / .
striptine {

shorting pin—-4f

! 7 (¢ ;

(a) Tl 174 v AT
(a) Top view(1-shorting pin}

spiral

stripline /”I
; £
shorting pin’—ix
y (é) \,.“7—4 :
L. 2

{c) ¥8Ho] 34 Ho] FHE
(c) Top view(3-shorting pin)

- R el ;
{b) @etue] 274 do FHx
{b} Top view(2-shorting pin)

d) 38
(d) Side view

A8 1. At e 332
Fig. 1. The proposed antenna structures.
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Fig. 2. Characteristics of the antenna with respect to
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Fig. 5. Variation of return loss and input impedance
characteristic with respect to gap between
shorting pins.
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