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Abstract

In this thesis, microstrip patch antennas with the T-shaped or the Y-shaped slits are
designed and fabricated for GPS. The resonant frequency of the microstrip patch
antennas with the slits are lower than that of a microstrip patch antenna without the
slits, so it can be reduced the size of patch. In order to calculate resonant frequency
of the microstrip patch antennas with the slits, the resonant frequency formulas are
derived from the surface current distribution on microstrip patch antenna. Using the
Ansoft ensemble 6.0, EM simulation tool, the accuracy of approximate equations are
verified. The microstrip patch antennas with the slits are designed by using these
equations. The size of the designed antenna with T-shaped slits can be reduced to
71% and to 78% for Y-shaped slits as compared with that without the slits.

The microstrip patch antennas with slits have a very narrow bandwidth. In order to
improve the bandwidth of microstrip patch antennas with the slits, a microstrip patch
antenna with rectangular slot is proposed.

The characteristics of fabricated antennas are measured by a vector network analyzer.
As the result of the measurements, the resonant frequency of the proposed microstrip
patch antennas with the T-shaped or the Y-shaped slits are 1.575GHz and the
bandwidth are about 50MHz and 45MHz, respectively. The characteristics of the
proposed microstrip patch antenna are satisfied the specification of the antenna of GPS

receiver.
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Fig. 13. Return loss as rectangular slot width( z)

_20_

= /‘——
;'/
7
‘l
=N
\
—~ | A\ !
m -10 o :
<) Vot
%) \ . ]
R VAt
- \ [
E 15 /\ {1
§ \'/ll i /II-' ----[=10mm
L .
LAY |——1=11mm
I
-20 - \‘/ ; ——e [=12mm
1
I‘I :
25 . i . i . i . i . I .
1.40 1.45 1.50 1.55 1.60 1.65 1.70
Frequency (GHz)
Fig. 12. Return loss as rectangular slot length( /)
/,,,_,___-——
)
Z
wn
wn
2
§ —oms- w =2mm
15 s
22 —— w=1mm
==~ -w=0.5mm
-30 L L L L L L
1.40 1.45 1.50 1.55 1.60 1.65 1.70
Frequency (GHz)



Fig. 13& 78 &% % 4y o W& WAL &4 Aot ol 73 &% 4
o [+ Fig. 12014 7V $2 SAS Ui 1lmm= &Ath Fig. 139 23S
AHEH Y SR "ol o 2 5EAS yvudldlen, &3¢9 & ot

Imm¢¥ w 7Fg d2e EAS UERYE AS & 5 U

_21_



BE Adete FHES ARET o] A2 Ao H7ARl HolE F
=
=

A
y
r'y ] [
l ]
14 [ ] T
!
e
L _ l ® x
(x,,7,) PPl
| lv —»{s fe
l ]
Y | |
v
| h €, | | dielectric substrate
Tt "g ground plane

Fig. 14. Square microstrip patch antenna with T-shaped slits

e A gtEUelA el 7 wel FUF

&3S A3 2= Fig. 140 YERRQIT

2
~
=
N
N
ot
d
=
o

_22_

TIA A w2
719 T¥



Fig. 15. Surface current distribution on square microstrip patch antenna with T-shaped slits
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Fig. 16. Return loss of square microstrip patch antenna with T-shaped slits
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Table 3. Resonant frequency as parameters of antenna with Y-shaped slits
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Fig. 20. Return loss of square microstrip patch antenna with Y-shaped slits
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Fig. 24. Axial ration circularly-polarized microstrip patch antenna with T-shaped slits
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Fig. 28. The fabricated square microstrip patch antenna with T-shaped slits
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Fig. 29. Measured return loss of square microstrip patch antenna with T-shaped slits
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Fig. 31. The fabricated square microstrip patch antenna with Y-shaped slits
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Fig. 32. Measured return loss of square microstrip patch antenna with Y-shaped slits
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