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Radially Corrugated Circular Microstrip Patch Antenna for Miniaturization

= *x O ==
oogo.ds5e.-23

g
Sung-Min Lee - Jong-Rae Kim* - Jong-Myung Woo

2 o

2 =2oA e nlo]2Z2EY 3R] He] £F3E Yl WAL 5 4F molARAEY A gHYE
GPS E& | ghA| 1.575 GHz& FH o2 47 - AZsIict ¥ 5 48 A3 gelvtes Fud AAE 33
AL S A FRE AFFOEA, HX PR 2= AR FZ7A9 23 ARE A o 7HAFA
37 ZAelg F/HFALH, 1 A Ay Hal A9 4 HA Gt vEtd 28 % B dE S
dglon, 49 #Heke 39277 % WY GE&E Yepldch ol o] 2.1 dBd, %4] 13 dB, 2 dB &H] 9
Z 15 MHZ(09 %)& Yehllo] 4~¥3ld GPSE 44 SHEEHN 3 54E Jehidith

Abstract

In this paper, radially corrugated circular-type microstrip patch antenna was devised and manufactured for GPS
(center frequency: 1.575 GHz). Radially corrugated circular-type microstrip paich antenna having radiational co-
rrugation-patch contributed to add size reduction ratio by lowering the resonant frequency because the edge current also
has the extended and perpendicular path. As a result, radially corrugated circular-type microstrip patch antenna has 28
% area reduction than planer circular-type patch antenna for linear polarization and 27.7 % arca reduction than planer
circular-type patch antenna for circular polarization. Radially corrugated circular-type microstrip patch antenna is
suitable for miniaturized receive antenna for GPS which has the characteristic of gain 2.1 dBd, axial ratio 1.3 dB, 2
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dB axial bandwidth 15 MHz(0.9 %).
Key words

I.M B

H FAMR A TI7HE 22 E ARgo] s o
uk= GPS(f: 1.575 GHz)S) A& W& 2L &
D717} ARFolH, oo gteive 233 T
THI Stk 53, Sty 2717t Bl vlE)
HAE 2] il Y FogolA e
gt thet A7 & APHT Yok A
AHEET e GPSE FARMIUEANE & F

fo gt JH

¢

=

s B &orok oft N
T oft o
ojp

: Radially Corrugated, Circularly Corrugated, Miniaturization, Circular-Type Microstrip Patch Antenna

sl el A4, S 23, 3% 54E 7R
2 9 vlolaz2ey W% et 9wl
slolaR2EY e A Aol AA% R
BAole) A H AL A2 whla 3
22 3 WM4a8d 4% 2980 e, i
9%3} 2AEE 3 AHU 549 A%E e
o meb B EENE fAAGE SRR ool
a22EY AR HY 23348 HE 5 U
¢ oz 3 7200 e Agsd,

Zduigty 93 8 #(Dept. of Radio Science and Engineering, Chungnam National University)
*2utfely A2 83 Dept. of Electronics, Chungnam National University)

<& & ¥ 3 : 20030604-082
S eAERYR 20039 119 299

1233



i
=l
&
&
z

AXEE 5148 5125k 20035 128

u]];(]a ‘db\}- Hl—f‘{)gi E_]X—hs}-
dEE 2B 48 00 FE2 ANE A4GO

ZN, B UHd 32& HAF ARE /NFeR
F7H7IE W AH T HA AR g o
& WA 49 vlo]aRAEY HX HUE A

Al, Aete] of# 742 §A4-& Lot gton, v}
7h @ GPSel e $H9FHEAEoE FAZL
o, ol& 5450 3l uii 7lEstdoh

I8 E

=8 A 3 mm 9|2 foam(e,=1.0602.2 A

A 48 wlo]AZAEY HEH Y] o 71

42 F 1-r4}-r 1.575 GHzoll M s} x¢] A7A 99
=]

dBd4 o B4& L}E}LH‘RM °l
3 %*é—'é——% 7NFEOR E EEAA A% AFE
g A2 Qtelvte] B4 tiE 7lestaal gk
a3 l(a)—t— WAL 75 98 dA eV 72
ZA, H A9 FHRE PapA weko g wiA, u)
e g7 (ze] 8 mm, F 10°)9} S7HR(E0] 3
mm, Z 20°)9} PAFZE /FAT 9lo] My BT
of golA HA PHE w2t B2 7FEAtE Y A
F7A Hzte] 2 AAEE 729 €9 B& Y Zoja
AR AR 93ty §Y FugdA 48 93
7 @52 stk AZE 43 A FE 4
Y B A gelves AA Fa5 1575 GHzE $42
2 84 mme] AL Aol FYF Fo) 8 mme Yo
48 A kel F7 99 mmel vl&) 15 mm &
ol & 28 %9 tE WA BdH S ddion, &4
vhalEA B4 b 33 F347 1575 GHzel A it
Ab&4) 274 dB, -10 dB W9 E 86.5 MHz(5.4 %)2)
EXo| dojzon, EAFLAE 7|FOE A EY ]
AE =29 BE AEYolA F3E Ansofir}e]
HFSS 8.0& AH-3199)E 53 2453 239 (o=
O d 92 Fold oy A4 Fup4: ZAHdM A
Zxg A9 FAE dHHA AfAITAE AU
E 1S E =FM Agte oteube] B8-S 1)
237 Y5t 7)1F gelUEY] 45978 34 U
ERQich 7IEo] S HH ol wsto] WAL £
F8o] 28 %9 WA 9288 A%
oY P EAL AYHA Y FHoZRH

1234

Top View

. 300:300mME

T GND

Depressed Part
.
+ > Raised Part

300*300mm?

R
J 84mm °

Cross Sectlon (a~b)

Raised Depressed

Part Part
z Dislectric

+ Smrr% .
BmmT e X
GND
(@) 72
(a) Structure
1 FT ZARPF DN W5 ¥2
Wi PEA ey P 13 43, M B L -27 48 42
™ I e H e [ECTP
- heene
X H | aeE i3 ayA S
e nsx_;a; Ssex |1 o i
Tl WP ene T L]
— Al ¢ 4P ddut ax
"
§ 2]
=2 [¢] e -
§ _o R
& K
-20 S
-30 —
-40

H
1.075 Frequency [GHz} 2.075

(b) ZARA(f =1.575 GHz, B.W=86.5 MHz, 5.4 %)
(b) Measured value( o =1.575 GHz, B.W=86.5 MHz, 54 %)

TN

| e —"

Return loss [dB]

1 12 14 16 18 2
Frequency [GHz]

(c) A1E# o A(f =1.545 GHz, B.W=37 MHz, 2.3 %)
(c) Simulation( fp =1.545 GHz, B.W=37 MHz, 2.3 %)
Q1. A% P 25 947 tlolTR2EY A
A Qrejuvke] & 9 dhAlEY

Fig. 1. Structure and return loss characteristics of li-
nearly polarized, radially corrugated circular-
type MPA.
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Table 1. The size of Planer and Radially corrugated type.

Diameter of patch [mm]

. Frequency .

Linear antenna [GHz] {Reduction rate
of area %)

Planer circular
paich(ref) 1.575 9
Radially 1.575 84(28)
corrugated type

Resonant Frequency [GHz]
3

1. - T T T T T T 1
0 1 2 3 4 5 8 7 8
Difference between raised and
depressed carving part height
(Raised part : 8 mm)
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Fig. 2. Resonant frequency according to the breadth or
height of depressed and raised carving part.

22X, A THe HF dol7t HE A7 5ol 2
AFH4E §3A7Z AN AR 47 G5
%% urw Aeg Az,

P FEY AN AHG G FAR §

iv)
dlo

4% vlolazAEy A4 dey

el 247k 94 4739 27] GE B3HE 7

QEE % 929 Eol9t Fo) 47 FAFAY

wee Basd
19 2944 78

Y A 22e L2b3t Pzt
¥ol, & Wsle) B FAFH5 WSEA X
o 7L 84 mm, F7 EolE 8 mmE IHH F
249 Fol& WA F& FAFH A&
HAHE @l UEhhT S5 G2e] F v

of W2 FzF a4 Wl g AEFeld Y &3
A3E (b)ol JepiSich

@9 A% ®ol9 A7t AZSE Fug7) Yo}

A& Aol Yehtl ol& 7HA 3l 33 Hoje

Z7tel 9% Rolg A=Y, (b)) A Y7 &
o] Z71gte 2 Fulrt AstE e §Ao] Yehy
£, ol #A F2EY 93 HEH YFe
2 A7 A} S fF o2 AFRE ) o]
E 24705 AR A9 27171 Zel @S
v g}

SR bR ] Folot Zof w2 Wyt ¢
By 27] 2o 7o ES §U% & e S
23 A EgolA stk 1 ZAE 19 39 e
A=

1Y 32 WAEo 2 A 4A8E) it HH ¢
& 72 el ¥lste] thh o] 59 A3K1.9 dB)
§ Hoj 9 g FEYH v E AP H
oA gte el HH}%O% FAFT Uk o)
WALEA S HH , WA et F4 53
A F 29 UrE}LH 2213}

E2E Nyun g, 4 BE 2 AL F
g3 srelutel oS3 -3 dB WE &4
o5t @] g3y} & WAL 5 99 =

X o,
9 o of

B W oo

' 2

)

WA RE QY WA <

ore|ite) A

(A _|1m o
o) ox 4

Table haracteristics of radiation pattern.

Planer circular Radially
patch corrugated type

Linear Pol. antenna

Gain(dBd) 7.5 56
-3dB | E-plane 53 60
beamwidth
[Deg.] H-plane 66 70.6
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Fig. 3. Radiation pattern of linearly polarized radially
corrugated circular-type MPA.
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Fig. 4. Structure and return loss characteristics of
circularly polarized radially corrugated circular-
type MPA.
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Fig. 5. Radiation patterns and axial ratio of radially
polarized circularly corrugated circular-type MPA.
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