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ABSTRACT

Enhanced bandwidths of the GPS microstrip patch antennas applied by a Wilkinson power divider and a quadrature hybrid
were compared. The square patch was designed, and fed by the two port probes for the circuit application. The Wilkinson power
divider and quadrature hybrid circuit were designed, and applied to the patch antenna. The designed patch and two circuits were
implemented on the FR4 board, and combined together. The measurement of the bandwidth within a voltage standing wave ratio
(VSWR) of 2: 1 were 36.5% (1,200~1,775 MHz) in the case of the Wilkinson power divider and 29.84% (1,230~1,700 MHz) in
the case of the quadrature hybrid. Axial ratios (AR) in 3dB were 17.14% bandwidth (1,360~1,630 MHz) and 15.87% bandwidth
(1,400~1,650 MHz), respectively. The application of the Wilkinson power divider is wider than that of the quadrature hybrid.
The peak gains in the anechoic chamber at the GPS center frequency were measured as 2.84 dBi and 2.75 dBi, respectively.
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$12]718k] GPS (Global Positioning System)= &
A FHE ARFA, A G JAGC AL
A, gSo] MAFH GE77|o ALHOEZH
= ZARE A F 9

o o] & GPSY A THHH 71715 s
0 gobd Hwoln, YXAFRIF FFQ ITS
(Intelligent Transportation Service)®&oF HA] o7}
ofUth GPSA2Hl F Fad FES AAsE A
o] HIZ <tHYelth, GPSE I To|HAEH
(diversity)E  $l3t] $3d o HI(Right Hand
Circular Polarization, RHCP)E A}-&3tt). whahA <
Hus 34 9 Hy SElUE ARgstoof g
A4 dy A8Hx Sl GPsE GHUEE
QHA(Quadrifilar Helical Antenna)$} Utlo]| A2 AEH
3| X] (microstrip patch)$tE|Lbo] Tk, QHAE QHEHU =
}eFo 2 WAL WAste, B P oE AAV 7t
ato] o]z T HEslr]o] goldt FHE 7t
I UTH1-3]. Y ARV s Ao
2 Al glokaty] wZol 2% 5 olF =l that &
ol AFHAo|t} vlo]|mZZAEY I X eHH| Lol 3}
YA e e FAA 7] He] FAHER Gt ol
3 A7F Ado] Jhsstth g7y 7R FEHE W
3 FhstA WA 7y Tbsstr] wWEel ol =A A
kol w9 frejetth. 2 olg & A QtEIVE
e E E4o] F2 dHE 7HAL 9o, 2 By
G o A7 AP ATH4]. AF 2
ol =48 GPSY| 7%, WA FEH ] A7 E Fo
71§18t fA Lol =2 At (ceramic) AAE
FAAE F HAteE L de] AHEHI St 1
gy FAEol E7] "o tgZo] oS FobA
A Aot A e E E4E 7] Hsto] A7
4 mm o4 FAE At FHAE AR Q)

ok

off

3171 Hlste] d21& AH L)) 9k 905 stol B =
£ A&t 29 22EE A tE U 0% A%
A2 FEFOEN Y QI WA= A
3 A2 AABHS, 6], €& A&7 = vt
oJARAEY 32E, 905 3o]HeZE F(chip)
a2 322 AT GHust 2E 74
FR47| %ol T83t1, 325 QY SAHo] 223
o AR QHE U] B9 54 S network analyzer®
=738t 7t 32l 3k %BW(percent Band Width)
< YERdTh FRAd oA BAE B o] 5& &
gotal A o @ va AEST

=

IL S| telrte] +2

<dg 1> & A7 d8"He ZALE A
g volth, o Hy IdAS {ste 2XEZ FA
s}, F R QtH U] AR 7 wAd = 4

Aol
A vt Jlenz o7iHs AEsr|z .

(a3 1) 2EE MAIZE x| Qte|Lt
(Fig. 1) 2 port square patch antenna

B oAFe] ALgE 7] v fHEo] 4509 F
A7} 1.2 mm§l FrR4o|th, 7148 AA 7= 71Ex
AZ = 80x75 mmo|th. HX= BAZE oW, GPS
T3l 1,575 MHzo A 335 2] 919 & W e
ZdolE 443 mmo|H, 7| RO ZRE di, d27F 747
17.85 mm % 12.85 mm Aol WXt o=
Ho| 9= 9% sto)lBYE 3= Agstr] sl
Aoltt. FAHA & FAAA 11 mm B A A
olth, o] & YL AuEH [5, 6] = Tz
A4kgt F, HFSSE AAste] & grojth. AA ol
AH4-¥ HFSSE AnsoftAt vi13o]th,
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(Fig. 2) Input reflection coefficient of the
patch antenna
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(Fig. 3> Wilkinson power divider (a) circuit

(b) reflection and transmission
coefficient (c) output phase
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(c)
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(Fig. 4) Quadrature hybrid (a) circuit (b)

reflection and transmission co-
efficient (c) output phase

L=5.6 nH, C=1.8 pFolth. 17 4(b)} (c)= AsoftAl
designerZ Al E# oA 3 90% dlo]HE =9 WAL
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(Fig. 5) Implemented (a) patch antenna (b)
Wilkinson power divider (c) qua-
drature hybrid on the FR4 board
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(E 1) Mot ¢tElLtel EXE 58, ol5 ¥ 4| 7tz FEsta olES Agstdt 7EE €E
(Table 1> Measured efficiencies, gains and AP Bewd oy et 905 dolBa T A
axial ratios of the proposed antenna savd ol UE =43 AT VSWR 2: | 7| 202
I e e B A% %5% 9 4% A4E U 2He U
a .
MHzl gy | B | (aBi] | (B th 3dB 7129 ZH A 27 17.14% D 1587%
1560 251 158 229 124 adZogn Yo fadEHS A9t GPSEAF
L R oL sl 4] HrholS 9 vt 22t 284 dBi, 275
1575 2.84 1.50 275 0.87 dBi ¥ 1.5 dB, 0.87 dBY -3 EAS Bt &
1580 3.03 1.49 221 055 AFe Ay 5 FAE0] & GPSE A QHH|
e el s aTe f8see 47ad.
1610 1.38 241 141 1.54
1620 0.86 278 1.36 1.92 REFERENCES

<E 1> FHARAA ZAT st U
P HAEA S FH4 1,560~1,620 MHzol A U
7l o]t} Wilkinson model& €71<& A8 Huf7]
3 2] ke L}o] 21, hybrid model > 90%= 3}
b oA QbE| U] Aot} Gpeak
2 FHE e Zlolth <&
GPSe FAFH}4<l 1,575 MHzol
d7erd g sojngs 2d9
739 727+ 284 dBi ¥ 2
RHCP o|5& 7FA3 9t} m3 4|

Z

[1] Vincent F. Fusco, Robert Cahill and Rong-Lin Li,
"Quadrifilar Loop Antenna”,
Antennas and Propagation, vol. 61, pp.115-120,
Jan. 2003.

[2] Arlon T. Adams, Robert K. Greenough, Robert F.
Wallenberg, Ada Mendelovicz and C. Lumjiak,
“The Quadrifilar Helix Antenna”, IEEE Transac-
tion on Antennas and Propagation, vol. AP-22,
pp.173-178, May, 1974.

[3] J.D. Lohn, W. F. Kraus, D. S. Linden, J. Lohn,
W. Kraus and D. Linden, “Evolution ~ Optimiza-
tion of a Quadrifilar Helical Antenna”, Proc. of

IEEE Transaction on

VvV 7é = the IEEE AP-S  international Symposium and
USNC/URSI National Radio Science Meeting, vol.
L34 o A E AFRE= GPSE 3 x| ¢HE| LY 3, pp.814-817, Jun. 2002.
A EA S 3|7 Ysle €21<& A Eu]7]19 90 [4] Kin-Lu Wong, Compact and Broadband Microstrip
T FfolBEEE L= 2XE fYAgHE & Antennas, New York. John wiley & Sons, 2002.
ZF A Zsta o] EAS v wEPuTh A= HAF [S]1 C. A. Balanis, Antenna Theory Analysis and
Zvy SRSt UE AASIY T S 2714 =2 Design, John Wiley & Sons, 1997.
2 47 FYEty 1 28 LEE QHE YO 438} [6] Robert A. Sainati, CAD of Microstrip Antennas for
Gt} €71& A" R E rlo]|a 2 AEY JEE Wireless Applications, Artech House, 1996.
90% dlolHyEE A AAE o] &3 A= 4"§] 2 [7] David M. Pozar, Microwave Engineering, 4th ed.,
2 FASATE FR4 7|3 jx et SRS Wiley, 2011.
78 BIRTSTIY| =27 143, M482(20154 82)



1o
k
2
2
Tor

GPSE olo|32AER mjfx| oL}

£ ® = (Taeho Son)

19903 24 : f‘f& Fojetn AAEA 28tk stukal
19861d 24 : 3ttt HAAEA FEIH(F A AL

1979 24 gt WAFAE SIHE A

19900 ~ @A - cHFH S JHFAESA ag

20113 : (AHR=ITS%HE A

2002\~ A @l 2HIEE, @3lo|Ed A, @a7to]|ARA V)EAE
1992 ~1994d : AEFATY ALA+4

1980 ~1981d : Y= FerrantiAt A4

19783 ~1990d : AR EF) TE¢AT4L 2F

<FA Rk HAEAN, FUE, RFDE GEUAA, AFAE AFE A
e-mail : thson@sch.ac kr

r°" r°"

Vol.14 No.4(2015. 8) The Journal of The Korea Institute of Intelligent Transport Systems 79



