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Microstrip Antenna using Multi-layer and Folded Structure for GPS Application
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Z2EY WX AHUE At 712 43 ﬁ}% npo] AR ~EY #jx] HElUE 3]

FAEY] FHAAE o] &3 2¥sE FAA &Ml 93] fHZo] FolA L A &AL T
AatA doh At GElvE 7120 ¢S Boshe 42335 918 WA RogersA TMM
10i(]F A £=9.8, A E=0002) F+AAE 01 23193, THS O 2 perturbation TS 2§
AR BAEAE FAA R FUE F2E TG 0|2 GPS LitidlA AAE
ShElL}e] WALAA F7]E 203 mm x 1993 mmE JFA M, 71E Wby vlo| 22 ~EY )
% Y=} OPEﬂL‘rEE} 942% A¥3 EAS AT =3 -10 dB Y= FH$ 323
MHz(2.05%), 3 dB =H| thYZ2] 4% 6.7 MHz(043%)%2 ZAHHAct. HAHE 7é A3}
Ho]5L xZ H|ylolA 0.56 dBi, y= TlollA 123 dBiS LAt

d4lo] : GpS, TholARAEF QHHU, 288, 44

ABSTRACT

In this paper, microstrip antenna using multi-layer and folded structure for GPS application is
presented for aircraft loading. Existing microstrip patch antenna used dielectric of high specific
inductive capacity to miniaturize that cause smaller bandwidth and decline of efficiency due to
dielectric loss. To compensate the existing flaws, Rogers TMM 10i(dielectric constant=9.8, loss
tangent=0.002) is used for multi-layer dielectric miniaturization, and we construct folded radiating
element on the surface of the dielectric applying perturbation effect. The antenna is designed in the
bandwidth of GPS L1 band, and the size of the antenna’s radiating element is 20.3 mm x 19.93
mm, and it gets 94.2% miniaturized characteristic of basic A/2 microstrip patch antenna. Also the
measured -10 dB bandwidth is 32.3 MHz(2.05%), 3 dB axial ratio bandwidth is 6.7 MHz(0.43%).
Measured radiation patterns was maximum gain of 0.56 dBi at x axis polarization, 1.23 dBi at y
axis polarization.
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1. iTHY 2 =

GPS(Global Positioning System)= A& T 37] o3| fASEREH $4AE NEE FAst AAE
Aoz Ao #4719 o= B AEE AAT 5 Us A4 A" OJTHKARI, 2017). A= 74
3

BA HEE Qe FAVIZIEY A7I7F FopA|a e wet Ve A% 4AFEUL a9 1
GPS 418 QHHU= B2 FAl7|7]E0l A85o] AHgEoA L glon nlo]AZ2EFY MU} F2 o]
|51 Qith HZole AAIAQ AsAk SAbS0] AEFEAEA AT o] BFA BEOE AMEE
I UTHHyundai News, 2017). Plo| AR 2EY SHU= HAA F7]o wet HAHES 24 & 5 glon
ZUE ez A3} MMICAEA o] §-0]3ltH(Pozar and Schauert, 1995; Lee and Tong, 2012).

AR Al o] AR AEY QU] AV]e AX HZ £33 FFo| 87FHe FAVIIE A
at7] ofelgol vk wg Bl ol gAE Aejol A W dut A& E4$
42 A9 US ey A3t e FET 53] wo] AR 2EY QMFEIUE wigAZE A9 AT g
Aol a7, wid bV AA 2715 2F3lelr] YA = HEHV N ARe] £F 3L Dot &
Fsld mlo]ZR2EY %] QFEIUE A&etr] A AMSEE He aHRH &Y FHAE ol &% &
P37t g oltt. IR FHEY FAAE o8& Ao A &4l o g ZFo] FolAu &
A7t A SHA Hot

webA mlo| A2 ~EY QU] EAE FAEHA AFEsr] HeiAe MRS T2 AFEE vlo
AZ2EY QH U tigk A57F e

2 =RoAEs rlo]l 22 2EY YAy} QHEHUE 4888 f8te] 458 FdAd EFHE FRE ol &
gk 283t WH-S A3 th(Song and Woo, 2003; Kim and Woo, 2012; Keum et al., 2016). | & A& 3}
I A EHld AR el 7lestaAt Sk
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(Fig. 1> Microstrip patch antenna using dielectric
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<Fig. 1>91& GPS th(f,=1.575 GHz)¢] A2 vlo|AZ2~EY 3% Ay s}
(6,001 98¢ wj wlo|AZ~EF 2] AP eV F2E 47 JERA
x 191 mm(IA x I\, A= 1575 GHz®| 371 & & 3hH o= Aghd Ao AT Rl fdE&S 988
ANelstdE 749 H=5 mm ¥ wl WALARS] Z7]= 30 mm(0.1580) x 27.15 mm(0.140\)E YERAATH
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(Fig. 2> Characteristic of Microstrip patch antenna using dielectric

<Fig. 2(2)>°l& AAH BHF-HAE 988 0] &3 nfo]a2~2EH 3] <] A& olAd 5,2 YER
Ak AAE QHELL] <10 dB tYZ-2 24.3 MHz(1.54%)E YERY GPS L1TI Y-S WHEAZ Tk <Fig. 2(b)>l
= AAE el AR S YER T AT 1,575 GHzOll A o] 52 A 6.03 dBiE A30oH A
P HEEAIE WANNE EAS ZHe AgHT EUrE AAE AT

2. Perturbation effect® 0|28 A&slEl OO ZAER MEEI} OHE|L}
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(a) Folded microstrip antenna structure (b) Simulated S11 of foled microstrip antenna

for various length of L

(Fig. 3> Folded microstrip antenna structure and characteristic

<Fig. 3@>olE 71EF wiobg mlolaRsET SHHUe] WA ATEE ET)
ERHSIT). <Fig. 3(b)>l = L, W3kl }E FAFE 54
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g A tHU] Eol@L)E 0 mm ~ 4 mmZ7bA 1 mm FA 02 WS AIZTE 0 mme] 79 1.575 GHzoll A
4 mm®| 7% 1258 GHzollM 217k &3 oP” AL GRISHATE o2 ETEE Fx H8AA FHE 72
Eo|Ly7t 718t A &del oA FR T SRS RIS ol 22 FFIgAA B
Atz 3718 £Y F deS vt w}aw Li=4 mm ¥ W] 1575 GHzollA WAtz Zole 633
mm(0.330)E 7|23 vlo]AZAEY x| Qe Zo] 854 mm(045 MOl BIs 26% 42F3) AT

Unit : mm

S, [dB]

—=—L,=0mm
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(a) Double folded microstrip atnenna structure (b) Simulated S11 of Double Folded microstrip
antenna for various length of L2

(Fig. 4> Double folded microstrip antenna structure and characteristic

ool <Fig. 4@>ol UERRnlSL 2ol BUE TEE @ W o A8 At
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3. 285lE HEE EC|= D0|ZZAER BT} QLY

Ao A vehd 233} 54 A2l E o] &35t <Fig. 5>olle £33 A5 EHE nlo|A22EY 9
A} eV F2E YERSITE AlkR U] AR S Z O FERE FA& 989 FHA EH
EFHE AR BALAE eI QF 729 fFAASH O 72 FAAE A3 7|4 sk

<Fig. 6>°l= GPS Lt ¥ 2] FAF34 1.575 GHzolA AAIE A58 EH = vfo|a22EY 4o} ¢t
U= el HA e =271 40 mm x 40 mm(0.21\ x 021\, A= 1.575 GHz9] 37] % & yh= A4
SFATE 18 <Fig. 6(b)>°ll= 238 ZUE nlo|a22EY HEV] AA =S UERATE QB AR
7} A7]+ 15.09 mm x 14.875 mm x 6.4 mm=E AL 3= Rogers TMM 10i(e, = 9.8)2 AH&-3F3ATh
7189 W vpe| a2 ~EY 3z A@ T} Qkeluvhe} vwate 972%(HA 78S AFSES UYERITH
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(Fig. 6> Geometry for the multi-layer folded microstrip antenna

<Fig. 7>°l= A5¥ %1‘4 } |1222E9 999 oty 5,3 =HE YERAUTE -10 dB Y Z2
79 185 MHz(1.17%) 2.2 LitH%(1563-1587 MHz)= T3t X3tk 3 dB S0 teFo] 4%
MHz(0.38%) AATh.
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(a) Si (a) Axial ratio

(Fig. 7> Simulated result of S;;, axial ratio in dB of multil-ayer folded microstrip antenna.
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<Fig. 8>°l= Z5¥ Z0= vlo|az2~EY YAy} ¢tEYe] AEgolAd® A S YehQlh 9
Adpo| B2 x, y= AFE 47 el on, HAAHY 3715 AA dAsta PALAE 28381815 7] ol
o] HPBW(Half Power Beam Width)7} WX AL AT 4 Jich Hjo]5L xZF HAoA -0.406
dBi, y3 3o A 0.184 dBiS AUTE Eg PAE LS 88% 5 UEMR

o —s— xzplanc E, b — = yzplancE,

-_— §'erlanEEo 10 = 8= xz-plane E,

Realized gain [dBi]
Realized gain [dBi]

(a) x-axis pol (a) y-axis pol
(Fig. 8> Simulated radiation pattern of multi-layer folded microstrip antenna at 1.575 GHz
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(Fig. 9 Exploded view of proposed multi-layer folded microstrip antenna

<Fig. >°ll= i G g 98] AL 3715S A8 £33k GPSE AT ZTE wo|ARZXE
Y YAy} oEye] B =S Yeliith Aok U <Fig. 559 729 BUsHATE ¢Eve] 4283
o} A AHEOE Foldl YES YT flal Gl Fxe WstE F3Uth.<Fig. 9> FX9} 2o
¥, W FEEAAE 37155 Rt QHEHUY fringing field Z38HAl 3+t
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(Fig. 10> Geometry for the proposed multi-layer folded microstrip antenna

<Fig. 10()><= ¢EIUe] BHETFEE, <Fig. 100>l JAT2=E eI HAHe 27]= 40 mm x
40 mm(0.21\ x 021N AL FHA S Rogers TMM 10i(€,=9.8, tand=0.002)Z AH-&-3t] 283 A7
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(Fig. 11> Measured and simulated result of S;;, axial ratio in dB of proposed multi-layer folded
microstrip antenna.
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<Fig. 11>°]& Aotd F71%S 283 £33l9 GPSE =3 ZUC nlo|a22EY YA} ¢He9
Sudt 015 YERNSI -10 dB theZ9] 7§ A& o)A 27.4 MHz(1.73%), 7 32.3 MHz(2.05%)% YER]
At WebA <Fig. 6>7F Blwste] WAAARe] A7]7F ARAT 3715 AL EH GPS LiYe 748
< FRUSIYTE 3 dB FH] tI¥E9] A9 AlEH A 6.3 MHz(04%), 74 6.7 MHz(0.43%)S YJERATH
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(Fig. 12> Measured and simulated far field radiation pattern of proposed multi-layer folded
microstrip antenna at 1.575 GHz
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