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Design of patch antenna combined with slots for smart GPS
module
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Abstract

In this paper, printed antenna which can be applied to a built-in wireless module of the security controller
operating at global positioning system(GPS) L1 frequency band(1.575GHz) is proposed. The proposed antenna
is basically composed of a microstrip patch antenna with inserting feed. In particular left and right slots which
are respectively asymmetric are used for impedance matching, whereas slot with one open-end and shorting
point are used on the bottom plane to set operating frequency and enhance bandwidth. It is observed at the
desired GPS L1 frequency band that the radiation efficiency and gain of the proposed antenna are 90% and
more than 4.8dBi respectively
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Fig. 1. The proposed GPS antenna structure
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Fig. 2. Simulated return losses by variation of
parameter si1.

a3 20X g E sl (FEA 9% 59 A
20)9] Melol HE AFS BRIk s112] 2
°|& 11 mmolA 15 mm7FA] | mm HHO.2 714
719 Fak W} 5 WA 27)8 A
wj Zol7} AojAE 12} §319] wAMAIT} 2o}
A %S Bk Rl 20 FRS Foe 72
29} S WAPASRS) 2} WS RS 2 4
1k

$11[dB]

{ Width of left inset Slot

I | [
0 f—r B el e
I | I

,,,,,,,,,,,,,,,

a0 { \ !
1.2 14 16 1.8
Freq [GHZ]

T8 3. swiel sl 2 Do|AE ZAn} HiAPA S
Fig. 3. Simulated return losses by variation of
parameter swi



o

Hlgf, o]9<s, 25 ; Smart GPS B E
29 38 H2HE i@ 9% S5
Zol)e] Wgle] wE A3S el Aolth &5
FAZ 1 mmAA 5 mm7tA] 1 mm 7FEoE =
AN A AT 2 2 1) 30 4
5 A

2 =5
= 2~
2

$11[dB]

. . .
Length of rightinset Slot | ]
20| —=&——sk=3 S i e
—a—sk=4
—m—sk=5
—a8—shk=6
\—F—sk=7
=30 L
=2 1.4 1.6 1.8
Freq [GHZ]

,,,,,,,,,,,,

O™ 4. sl29| Higlo| w2 Zo|ME Zup BEAA
Fig. 4. Simulated return losses by variation of
parameter sl2.

a9 45 784 Q8% &3] do] sh(FAA
©BZ &3o) AlRdo))e] e WE B e
A Aolth she] ek 134 FRFTEsL WA
e P 74 QAR 23 B WA Gl o
F2 Bl A Lol7} BoASE AT} A
Ae AS 4 & 5 ok

$11[dB]

! ! I
Width of right inset Slot
-20

-30

i Freq [GHZ] o

T8 5. sw2o| Histof| wE Zo|AME Zn}f HIALA
Fig. 5. Simulated return losses by variation of

parameter sw2

7Y sle A 08 £29] 422019 w2
o wgte] whE AL ANNGG AnE 24 |,
28] FAFINGANE GHS FA GAT WA

A el 27 179

A7 FFs FE As I ek

1
,,,,,,,,,,

,,,,,,,,,,,,,

$11[dB]

Shorting point f in bottom GND
=0

-20

,,,,,,,,,,,,,,,,,

-30 : .
1.2 14 1.6 18
Freq [GHZ]

8 6. fo| Hisjof w2 Zo|AH A} HEAAS
Fig. 6. Simulated return losses by variation of
parameter f

2% 62 o] Wishol me AL el Rolt)
J}E}U]Ei f= S ) 2]9] short point Y| E H3}A

= gtk 5 S7A71E S s A
1’4— QEZ £l YR8k short point7} oFAHE 7L
Z 9207 olE3ly wa £59 Zo|rt #&olA
A Bk setulE o) 3e F7F8d short point] ]
A2 9502 o}F A7) A3 1% BAFA) 2
bk EAG) BAPASS 217} RolAle A2 o
Ql & &= Qlu) whdA 2 A FRFI=9} HAA 4
o A7l I ] AT

9N bl 18] 2 ~ 6ol AAE 7} el
o W2 AFS Erﬂi SREZ F GPSFIE U

AN SASES seblelg 23 AY Fa
g 32 oo & 190 AAs

A

¥ 1. GPS CHH|Ltel %X} mi2fo|E
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