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A Circular Micro-Strip Patch Antenna Using a PBG
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Abstract

Studied antenna's basic structure was circular micro-strip patch antenna. Bandwidth was broaden and back-radiation
pattern was decreased because studied antenna had PBG on a ground for improvement in its defect which is skin-
effects. And character of antenna according to different shape of PBG was observed. Finally, air-gap whose dielectric
constant is lower than substrates was added between substrates so respond frequency was higher despite small size
antenna.

Key words : PBG, Circular Micro-Strip Antenna, Skin Effect, Multi-Layer

o = sk e ofF BARS FH5) A8 AT
FUCSAPBG) 28 188 Wlo] ANHT 3
A4S WU BBl RAFAA Aol AF Lol WA AL 54 Foee 498 e
2R WA FHEER 29, AT HYO & £ AL /AT ek olF olf 2 A el
e 293 240 g kA Radnh AT G EWSE AVY S glo) el A5 4N
Huel B8 )2} 7leEe] SAT ek At 4 AT PBG PERS AN T AAL ¥ 3
w43 78 wes) =g, A 327} Fof ERAE AVHE 43S ) 8
et 218 F0)7) AT PHOR FlelaR Aol
2EY A e 710l F2 ASHA ek U 22E F AL OE 98 e
olelg vl AR AEYS ol 4T Az g E FAA] THE Bol 71 AR vEE
% o2l o] ot AN el Haks) Y, A4ES) B5 TS YA vied o A2
SRR EM A ER EERELEEE R e A R RS S
o BAEEE WA wEG, ZUESE Y, 4AUd 98 £%¢ F/1H08

o] 22 00 S Aol fee] AT,
At ek A3 (School of Electrical Engineering, University of Ulsan)

[e)

&
&= & 9 3 20050720-078
FRAZAR 2005 119 8Y

1067



BREEWEBERGE B16F F115% 205 118

oA s U 5ol Atk £ =& A probe F4
g 9439 nlo]AZAEY QHUE 7EOZ 3y
HAH 98 €88 FUH2R o Ase Wy
AHgE eV AeS AAdstaa doh Ed
2 FZE 7R vRAEH BolE "IN A ¢
ue] EA4E st aA g

o
Gl

M. QHfLIS

9 12 gutEQl 98 sA <tevelt 943
o] AR AEY w1 R] QHeluE ALY d) X ot
U fAtet 54 7HAL Qo £2F Aol
A T2 Fag 5L Fahe WHol g2 o]
98 A AHue I 3 F458E 7317] Y3
AE ol gt 7o) Faid A,

kBomC

fr= 2ra N €, )
_ 2 na 1/2
ae—a[H— me,(h‘ e +1.7726)] 0

9 NN kyu(Zha)e 1 3HS 1.88354Z t g ahd
Ao

A% 2 48 A2 ek T AR 2
RS AR\ 927} 71 80] §88 218 7
Az 5402 A8 7193 371 Andn. o2
weldol elue) 45¢ PojzalA Wk

SEEEAEERLEECHIEDESER
A7k BRA HEd 28 PY 9 shhE 1
© 247 YA 7199 24 Rl PBG 72
g AP FHHY 47 F49 o8 dAE
AA715E Alolol 248 FHO2 U3 e
AR A4 2719 vi%e 3 FASE e
Ak el 58 & 9 Bk 3 Qe
AN FHERT) AP HE ol e
WA el e Aol

EELLEE RS EOERREEREE
ol F2AA F2E RS U & g o5 2
A Apolg] 274 okl Fola Ag o &5} 7
7 % gt

C

=N 3)

1068

Circular patch

SMA

J8 1. 9 f1A 98 HA HEy
Fig. 1. Single-layered circular patch antenna.
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Fig. 2. Propagation of antennas and surface waves.
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Fig. 3. Circular PBG ground.
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Fig. 4. Rectangular PBG ground.
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Fig. 5. A circular patch antenna to which air gap and
one layer are added.
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Table 1. The antenna's characteristic when height of
a air gap is changed.
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Table 2. The antenna's characteristic about existence
and nonexistence of PBG on a ground pl-

ange.
A £
g e
T+ & Fope MHz. © ol
(GHz) (Miz, %) (dBi)
o)y} [V
ERPIL L 4.66 36(0.77 %) | 6.26
PBG(Y3) | 467 | 443(0.95 %)} 63
7= Ak 622 | 330(5.31 %)| 8.08
1 mm PBG(913) | 626 | 400(639 %)| 8.0
= At 6.57 | 630(9.59 %)| 8.46
2 mm PBG(E3) | 6.635 | 870(13.11 %)| 8.218
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Table 3. The antenna's characteristic about shape of
PBG on a ground plane.
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Table 4. HPBW(Half Power Beam Width) of each

antenna.
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Fig. 6. The distance comparison between circles and
squares.
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Fig. 7. Return loss when air gap isn't existing.
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Fig. 8. Return loss when height of air gap is 1 mm.
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Fig. 9. Return loss when height of air gap is 2 mm.

A 23 el L Anritsu 37937A VNA(Vector Net-
work Analyzer)E AR&3| 71 A4S AtwREgich

1072

(b)

©

J& 10. () AAMZE PBG HAE, (b) €3 PBG &
A, (o) FA

Fig. 10. (a) Rectangular PBG ground plane, (b) circu-
lar PBG ground plane, (c) radiation plane.
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tenna against the simulated return loss.
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Fig. 12. The measured return loss of rectangular patch
antenna against the simulated return loss.

Fig. 13. Radiation patterns of patch antennas on two
ground planes.
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