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Shark Antenna for Vehicle TDMB and GPS Receiver
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Abstract

In this paper, a folded helical monopole antenna for TDMB receiving and a trapezoidal fractal microstrip patch antenna for
GPS were designed and fabricated for the vehicle shark antenna. To minimize null which is generating toward antenna axis
direction and to receive both vertical polarization and horizontal polarization for TDMB antenna, we fold 90 degree helical
monopole element. GPS antenna to get wide bandwidth and gain improvement was designed an air subsirate trapezoidal
microstrip patch antenna. Fabricated TDMB and GPS antenna were measured for S11 and radiation pattern, and compared with
a commercialized antenna. TDMB antenna shows 3 dB higher antenna gain and receiving signal strength than the commercial
one. GPS antenna shows the gain: of 431 dBi at the resonant frequency, which is 3~5 dB higher gain over whole operating
band and 135MHz wide bandwidth at 2:1 VSWR than the conventional ceramic antenna.
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adolth ATEE X ¢Eve] dAs WA
Fo] le AdeldA Zdy 3z ool E
ol y& 2HIT. FolA Q9 =N FA
w7t 74 A W*Qh zagE HH3)3ich
o]lF &£F& B 2w P SIIEHS HUA
AZ 8 72 o) a be} %Xd e 9xE =43}
o -3)H AHIRHCP)S Y52 trade-off AT
o AAlE AlEgolAe B3l dAstgen, A
Yol & 4435 AnsoftAl HFSS v10.0S A}

&3t

AlEd oA 19 £ Wzle] we s11 W
sk A9 Aol7t ATk £ AN E A A
e A3t & 10mmE Gtk FolM AF
g Yoz AAE £F a by ZolE 23mm,
22mmo] 1 TAYFZ x, yo] Zo|= 4.6mm, 8.9mm
otk e Ve AA =71 60.6 x 312 x 58.8mm
(W x olld x Fo)olt} o] AV)E HWHoZE

2 o) BUF FAFAGFE AL Q9 47 A

4N o

dB{S(WavePort, WavePort1)) [db]
2

~40.00- -
1.d0 125 1.50 1.75 200

Freq {GHz]
X2= 1.54GHz[X3= 1.68GH]
v2=-1002 [v3=-261

Ex1= 1.63cH7
v1=-34.35

<JE 3 ACIRIZE | oELiel
AlZE|o|M g Al
<Fig. 3> Simulated return loss of trapezoidal
patch antenna

otelUE T} 425% 352 Z4E F7)o|th

FAYA k= <a¥ 229 UEhY Yo, &F
oMo AE W o2 o] F8|E AEH o)
A 3ok AlEE)A A9 FANX7F 20mmY
w)e] w9 zto] 2.735 dBE 7P %43 &HA g
U 1 ge AA @G E AIA

<8l 4> mjix| okE|te] AlEaolM
LAHE
<Fig. 4> Simulated radiation pattern of the
trapezoidal patch antenna

Vol.7 No.6(2008. 12.)

Shark Antenna for Vehicle TDMB and GPS Receiver 59



TOMB & GPS %418

HAE A= et}

<8 3> HF AAS e g Al EH o
A DAREY otk Faiet] o wAEA 10 dB
NZEo7 @ u 154168 GHzH GO 2 GPSH Y&
WS 140 MHz9] FUY EAE Holx ot

A <Helve] AlEFH oA HA WY
<% 4>9 2t} o5& GPS FAFIHSL 1575
GHzolA4 875 dBiE Holi it}

II. ey &A
1. TDMB QL =M1 Ms

SHElve]  HRAKEAE AgilentAl9)  network
analyzer (ES062A)E AH&-3te] 43 23 TDMB
o) H(174MHz ~216MHZz)9] A 2]  BRAMAlS&=  -3dB,
A VSWR 6:1 o]} w&E3he ghol 2= Y
3dB HgEFe g Fo] F2 AU A 44
AX Azte dgZFe|th qIZL A8y A
Me N1ERTD Age] & AL e "o
[6]. AT Aol AXA HH et AA =z
Aol7t FotAA Hol qEy o)5o] HAaHT o
o AHL E3 trade - off S E3) HAF B 3§
Z gEVE A A

Az AkZ Qtelvte] WA S <rEve
U EQlY) A83d AALY A= oHELbol U
FE EHVE FRAL AW AN 23 vl 319
ot 34 A3 £ dEvte] o] 5L 5012 dBiv}
FRHACH, AXL] V= Hitol5 -8.020 dBi
2 Z3HAG. g B EUTE AAF dEIY B
o ¢ 3 dB E50] UYEINT &g 9A) 2178 %9
AlFetelvte] Hia AAL tElUE &€ 1007 %2
Hof, £ <HEVIE AAF Bt 2v) A 23U
HP8592L. spectrum analyzerE AM&-3ke] AQHat <Qte]
vho} 83t | AXLY) AR StV 4 S
v £ ATk <18 59 6> A3 SEY
2 AA} ¢HEUe] TDMB FAAE A7]1E Hla3
oF AAAGANA &3 2olt} Ak StEy
£ 205 MHzOIA | -46.54 dBm®) $AA5 7} =
A HAL AAY EHUE 98 FHgdA

5121 dBmo 2 ¢} 5 dB A& FAAEI} EAHFHA
t}. o] Aot ¢HeUr} v 3 NEE 44l 3

oe AL ¢ 4 ok

HER 288 Wi

BEF @ ofw AT 4% o8 Al G4 aitn
BEAR
LEs
i
L7
MAPRET
2EE .8 MMz
~af B4 e
J—
PERE UNLONRE
W EE 5 3
3¢ Fo o] ‘\
" -
CORR Ayd Y
roxon ook s oF gf{ }% fi, 4
AR ]
£ i
g H

STOR 380 8 Mme
el i R

BYAMT APE. T g
BEE OBE LB Mk

<2 5> TDMB QIE|Le| $AAS A7|
<Fig. 5> Receiving signal strength of the TDMB
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