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Design of Broadband Microstrip patch Antenna for the GPS
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B =Fd = GPSE rlo] AR AEY FxetH U] tfdEA S H3]7] $15ked 90° dtol B
Z =g 83 2XE FAES AT diX = FALE Aoy, g1 228 FHg.
90°3tolHE| = H A 32 E AAISIL, 90°¢ AT e Y ZEE FR|EH Y 47
FEFET AAR =9 90°sto] BB E 3|2 E FR4 7| W) FEHE T o] 5L AFET} 7
= et Yol thak AAjubn) SAHAS 2:1 7|FSZ 29% BW (1,230~1,700 MHz)S Ao,
Z1] MEZ 2 3dB 7] 15.87% BW (1,400~1,650 MHz)9] B EALS Adth 0|58 F4]
Fakro A 2.75dBiC.E ZAE YT

glAo] : GPS SHEIU, mlo|IR2EY w1, 90° dtolHElE, ZaH FA, E1)

ABSTRACT

In this paper, two ports feeding a microstrip patch antenna using a quadrature hybrid circuit was
proposed to enhance the bandwidth for the global positioning system(GPS). The square patch was
designed, and the probe feeding was applied. The quadrature hybrid chip circuit for two-port feeding
was designed, and output ports that have a 90-degree phase difference feed to the patch antenna. The
designed patch and quadrature hybrid circuit were implemented on an FR4 board, and were
combined. The measurement of the bandwidth within a voltage standing wave ratio(VSWR) of 2:1
and axial ratio(AR) in 3dB were wide band as 29% BW (1,230~1,700 MHz) and 15.87% BW
(1,400~ 1,650 MHz), respectively. Antenna gain were measured 2.75dBi at the center frequency.
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GPS(Global Positioning System)v TA| HEFAEoF o] & FE-E 4
24 929 A" &34 H8Ea Yok HAE NS E S
717150l 9% GPS A2 Y& ol Aot GPS Al2~H & %‘—& 5 A8k Ao viE <QH
ottt GPS+ AT} tho|H A El(diversity) & =5317] #lste] 3% H 3K(Right Hand Circular Polarization:
RHCP)E AR&-3tt) wahA] QU= ¢ut tho]Z(dipole) ¥ Bk %(monopole)»} 2o otelur) ofd, o #
3-8 QHHUE ARg-steof gt

Ax4) e HLHn JE GPSE SHEIUEE QHA(Quadrifilar Helical Antenna)$} mlo] A2 2EF 3%
(microstrip patch)QFEILF(O] S} I x| cteluholt). QHAE ¢ty &= Wheko 2 WAy} dhasie, 5oz A
A7} 7Vedte] ol seHy)e H&317]ol g0l FHE k. I Th(Fusco et al., 2003), (Adams et al., 1974),
(Lohn et al., 2002). ZLejut AZA77E v 5P o= Alglof a17] w&ol 2t 5 olsEA A tigk &
gol oJfrh XRFEU= F23A 71l FAEHBRE o] Fa1, A7t Aido] sbssith oy 71 3E
B2 W3 HPstA w27t 7hsskr] ol ol =A Aol w9 frelstrh 1y ol H 7 A V=
fYZ 5o F2 S AT o], Y Ao Ad A77F HP=]o] FATHWong, 2002). 2 9 ]
=48 GPSS] A%, WAV A7E F017] Hste frdgol &2 At (ceramic) AAE FAAE
Kls ﬂHﬂ"PﬂMﬂ g AMEE I Qo
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T fRg0] EOBE tgZo] Us FobxA Ak Wetd BEE 54 A7) st Tk 4mm
il m Aeke) §AAE SIS Btk ol s1zel Al ops SABELS A9, T
£ fae walE 2 sAni B slok s kel Bae AUT

o] @?L W2 EEES 71 GPS AR UE AAISLAL, o] & T3t ATolth 90°ste| HE|=E A
23] stolHEE &Y 2XEE Xt Yol 90°YdAE FFFoZN Y-S Wil X = P
W2 2 A 31 (Balanis, 1997), (Sainati, 1996), 90°3}o] E&] =& F(chip) &4+ 3|25 T4 3HTh(Sainati, 1996).
QteUe} 3|25 717 FR4 7)ol F@sta, 3|25 HHY Sl Faskeh AlAkek Qteve] tidEA4 S
network analyzer® 438t FHIARE A HALIE Bl o] 5& AT SHE SR} Al o
£ Hla AES Y, o] 1T

o X

X e U= vlo] AR 2~ E f(microstrip) 71# flell &% T U 74 FgHE v
S0 FHste W29 Qv Aol 4L iﬁé TR 8A717] Soll ©ol A& QlTHBalanis, 1997).
<Fig. 1> £ AFolA 84 olF T4 AAAE FA e Uolth B Aol AHgE 73 vl 8o
450/, FA7} 12 mmS! FR4o|th 7138 AA Z7)E= 7FEXAZ = 80x75mmo]th,

R GAZAEolw, GPS F3421 1,575MHzol A FRE 2] 93 3 MY ZdolE 45mmoH, 7]Ho
25E 4 F &7F 47 17.85mm F 12.85mm Aol wi|EAT ol $H & 90°sto| B E 3|29}
Agstr] YaiMeltt. FA A = FANA 11.0mm BojZ A Holt} o5& FIEH (Balanis, 1997),
(Sainati, 1996)° = G202 A4S F, HFSSZ AAIStY 42 gholth. Aol AHE-E HFSSE AnsoftA
vieo|th.
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<Fig. 1> Structure of the 2 ports in the patch antenna.
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<Fig. 2> Input reflection coefficient of the antenna.

<Fig. 1>3} Zo] AAH e ve] g HkAAlF Al Ed oA A= <Fig. 2>9F T} <Fig. 2>0l|4] H5%0],
XL 1575 GHzoll A A3 9o, VSWR 2 : 19 -10dB thEZ-2 30MHzZ 2% BWZ I Q1 3%
FE 7L Zhe F Y EAS Hola itk

2 AFoNME 34 9 Ha E4E THAUARE W HYEAS 47] 98ty o 22 90°3to| Bg]
T 325 Hg3h
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(a) Structure of the 2 ports in the feeding circuit.
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<Fig. 3> Quadrature hybrid.
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<Fig. 3(a)>< AnsoftA} designer® AAE F2& Yl glor, 3249 L3 CF2 FILE(Sainat,
1996; Go et al., 2011)°l &J8fi A4FeFAT <Fig. 3(b)>2 ()= AlEHIA 3 90°3to| He] =98] WhAA|F9} =
g AEA oY HAAISRL S GPS FAFIrolA 233dBo|H, MEEAQL Sy F Sy 44
308 % 354 dBEH Fad EAS Holx Utk TS, <Fig. 3(c)>olA Ueld &8 X E 29} 39 9454

S B $,=6541° S= 28.77°%2 $1732= 94.18°7F HAUTh Y ZE] vAAIG B A7 A4 -3dB
9 90°7}F HA] @2 AL FEFEE H 2AE HAELFoE2R D= £ e 2 7117 ol
o} <Fig. 3>¢] 90°3}°o] H2]E& <Fig. 1> M|} ol F2eta, Algdold 3 54 MAA 34
H EHYe EAT vuste YeERZR gt

. crelvte] 73 9 54

){l

oF Aol A YER 2712 FRe 7] @] TEE 22E A LB 8 90stol HelE B 2o] et <Fig 4>
o} 2 2714 AAE 27be] J)we] FRET, DA 2ol UAR Adskd a9,
<Fig 4>9 o] TAH A% AAIH Y] UG WAASE 24T AR <Fig 5>9 2

[m

(@ ®)
<Fig. 4> Implemented (a) a proposed patch antenna and (b) a quadrature hybrid on the FR4 board.

<Fig. 5>ol A} o], 4= A eHeLbe] Y=L VSWR 2 : 1 7]F2.2 1,230~ 1,700MHzZ 470MHz
HZS Ho|a gtk ol 29% BWEH| <Fig. 2>9F o] @ s X7} Zh= 2%l vistd vl W& g E
S 7HAAL 9l Holal Ytk <Fig. 5>9 17T tholA B eaks S 93 AFE ZEH 9
3 Yehd 3@ o s A4HTh @4 A48 T Al six|RbEU= GPS e AWEty] flst 77
& A Ao RN FASH, Rt & @S 7HA A Stk

etd 2 AF7E AgY T 12 &9 71l A8 e, FAE Al & JoBg ol Yig
83} oa%ﬂ g8d & AUtk
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<Fig. 6> Measured axial ratios of the proposed
antenna.

<Fig. 5> Input reflection coefficient of the
proposed patch antenna.

<Table 1> Efficiencies, gains and axial ratios of the propo-sed antenna.

RHCP LHCP
Freq.[MHz] : X AR[dB]
Eff[%] | Peak[dBi] | Eff[%] | Peak[dBi]

1,560 26.04 229 1.88 ~593 1.97
1,565 27.15 2.58 1.84 ~5381 1.65
1,570 27.59 2.63 1.61 —621 151
1,575 283 2.75 157 ~6.29 1.17
1,580 25.18 221 122 ~8.06 0.55
1,590 19.81 1.62 11 -9.07 115
1,600 17.64 152 0.94 —9381 155
1,610 1573 1.41 0.77 ~12.33 251
1,620 15.11 136 0.69 ~12.15 274

<Fig. 6> 2 AT <teye] =45 =4 E4S Yehd Zlo|t). 4] 3dB 7|FC2 F34 Y 1,400
~ 1,650MHz 4] 250MHz ZH] t9Z 02 1587%2] FY 1] tfjd =3
=249 PAEA L <Table 1> 2T} <Table 15914 H50], GPSY FAIF <72l 1,575 MHzolA Htjo]

™

5 275 dBiE /HAWA Z9) LITBEM FEF S4S Hol gluk

v. 2 £

& =EollME GPSE AL i< B3]7] S8t 90°stol HBl B8 488k 22 E A tEHUE
AAE A, ol & AAstATE A s A|QtEL Sl 90°sto| BElE S 2E ] AAE FEE O Y
XEE Vol FH3ISTE FRe 7]l x| QHEUe} 90°slol HE| & 3|25 747t FHEE, oS AT
stk 7FEE EHUE A3 A3, VSWR 2 ¢ 1 71F2Z 29% BW 2 15.87% FH| thdZ9 e Y
EA4L Aotk SAFTAM ] Hulo)lS 9 Ful= 27 275dBi 2 1.17dBe] $-57% E4L Bk &
ATE Aty 5 fFHgo] B2 GPSE FAtEHUS] R FAAA wE g A7 f83tE
R EAig=
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