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A Design of Microstrip U-slotted Patch Antenna
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Abstract

In this paper, it is designed a microstrip U-slotted patch antenna with double resonances to enhance the
bandwidth. In the design of an U-slotted patch antenna, there are considered the input impedance, the width
of patch, the total length of the slot, the height of foam, the position of the probe and the radius of feed
pin. The broadband behavior of antenna can be obtained by adjusting the length and width of the slot. The

radiation from the antenna is linear polarized with the E-palne parallel to the vertical slots and the H plane
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parallel to horizontal slot. The radiation pattern, impedance locus, and VSWR of the antenna are calculated

using “ENSEMBLE” software, and compared with the experimental results. Experimental results show that

the bandwidth for VSWR <
[.M2
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Fig. 1 Geometry of the coaxial-fed microstrip
U-slotted patch antenna (a) Top view (b)
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Table 1. The dimensions of antenna
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3.658 2.072 0414 7.422

o714 &% ol Ls=4/+2(w-g) °lth
V. AE U D@

B d7olA Aztg qkehdy 91¥ derias
VSWR 52 dg] 3]Z2ak BA7](Vector Network
Analyzen2 ZH3r}. vwlo]azAEF UY &%
& qehe] VSWRI Jaddx T i gt A
Abx| 9} ARA= 2b2h 29 2, 29 3o »lasksd
b a¥ 444 Hd 33 Fagee AA TR
v} o}k 22 Hold #FAE 2 4 gloy o)
A A 9 fFE S vAdd SAe st
o AA A9 F3} Zojre} fFaxe] FAF gt
F7} ol FEHAUTE & 4 ook WA RS AdA
o} Ed HHL 2H7h 29 5, 29 69 2k 1d
72 2% 19 AAXNZ ALY @ -10dB o]& of
o] 285%0]x Zeo] LI} ¥o] hg #H3 A7
744 djgZo] L=1.906cm, h=0.414cm o =} 23.5%
9} L=1930cm, h=0207cnd @ 203%2 = 3}=]o]
o] L X} Fo] Wt o] 9z o 4 stk

55 £y a5
§ ey 16 )

& 2. VSWRE] A4bA] 2 FA A v|lw
Fig. 2 Comparison of the calculated and measured
VSWR (O: measured A: calculated

a8 3. eV i EA =%
Fig. 3 Impedance locus of antenna
(O: measured A: calculated

e B
Prapurnty o

2% 4. tede] 2AFRS A=
Fig. 4 Bandwith and resonances of antenna

(O: measured A: calculated

Fore=fecdd g

Covgrliticed.

08 5. 3L uhaR(AEA)
Fig. 5 Measured radiation pattern

513



RS RT3 =FA A3Y M3

e gepient emp

a3 6. <teive] EW HH(AHEA)
Fig. 6 E-plane and H-plane of antenna

4ien

O: L=2.072
08 IrAG . . T’Mf“-o . D?OUI ! ‘ 10.,;:o‘u?/0“2~\:, h=04 14
- . . ; A: L=1.906
- o i  h=0414
- i} L=1.930

h=0.207

F1s FORMARD REFLECTION

28 7. WAl FAA  Eolh) 3t
ohE HAREAL

Fig. 7 Return loss veriation by patch length and
foam height

VI.H3 B

£ =FoAe aye|wA Fdd 54L 7kl 6
GRel wlelaz~Ely UY &% AA UGS
AA - Aztslgcl. vlelaR~EY X <tee
S Eg NAdstazr 2US AR HEY FAA
£ AADI FgHaole] A<lsty Uy £%% 7}
z A9 Foke 2B FAHE 3k o] F=
E 3Ty 7AEAE AR AXdEYY R
otelvtel =71 24 £ 5 9od, =3 ¢4
T BAAELNS & —’F U} mlo]za2AEF
#x] Qe meiEog ztAE Ensemble 5.0
o2 MAsz a1 5A4L Al AR gk

f’

514

ve W 3 2RHEA 7 (Wilron 360)2F A AA
A A|&"I(NSI 255)& o]-8-3te] A i)
(VSWR)®} wAlA Rl S &Asledch AYdS E3lo
¥ &£E3 Ao g o] FFALE VSWRo] 2
ojalal Fub dfgFo] 28.6% 2 FHH EFAol
FoE A¥Aoz stk FAFIAFY
6.0400z A 54 A 3A o] 52 14.18dBi o|ch. F
B U &3 A Guie] ArtlA 8.3 9
= 8 duuds, gAY F, £29 ZHIQ
o] Hl_sz_sg .?rzq;q],] -‘r—o] qunEB_,] 'r"]
Axgyel 27 Folvh o dAFsel & 4*11
= U¥ &% vio|azxEg] et i 54
< o] o2 sl dolrt

g. —-18a%
I—It—

[1] A. G. Demeryd, A. G. Lind, "Extended
anaylsis of rectangular microstrip resonator
antenna®, IEEE Trans., Ap-27 pp. 846-849,
1979

[2] L. Murphy, "SEASAT and SIR-A microstrip
antennas”, Proc, Workshop on printed circuit
antenna technology, Oct. paper 18, 1979

[3] Eli Aloni & Raphale Kastner, "Analysis of a
dual circularly polarized microstrip antenna
fed by crossed slots”, IEEE trans. antenna
propagat, Vol. 42 No. 8 Aug. PP
1053-1058, 1994

[4) Frederic Croq & David M. Pozar,
“Millimeter-wave  design of  wide-band
aperture stacked microstrip antennas”, IEEE
trans. antenna propagat, Vol. 39 No.12 Dec.
pp. 1770-1776, 1991

[S] SD Targonski & R.B. Waterhouse, “An
aperture coupled stacked patch antenna with
50% bandwidth”, IEEE antenna progapagat.
Soc. Int. symp. dig, pp.18-21, 1996

f{6] CK Aanandan, P.Mohanan & K.G. Nair,
“Broad-band gap coupled microstrip antenna”,
IEEE trans. antennas propagat, Vol.38 No.10
Oct pp. 1581-1586, 1990



WX/ vhe|ZRAEY U 5% 2] devte] 47

[71 Mohamed Sanad, “"A compact dual-broadband
microstrip antenna having both stacked and
planar parasitic elements”, IEEE antennas
propagat. Soc. Int Symp. Dig pp. 6-9, 1996

[8] D. C. Youla, “A new theory of broadband
matching”, IEEE trans, circuit theory, Vol
CT-11, pp. 30-50, Mar, 1964

[9] Dearnely, R.W., AR.F Barel, "A broad-band
transmission line model for a rectangular
microstrip antenna”, IEEE trans, antenna and
porpagation, Vol. 33, No.4, April, pp. 369-374,
1985

[10] Bernard, R. R. Tchanquiz, and A. papiernik,
“Capacitors  provide input matching of
microstrip antennas”, Microwaves & RF,
Vol.33, no.7, July pp. 103-106, 1994,

[11] Zheng, J. X., D.C.Chand, "End-correction
network of a coaxial probe for microstrip
patch antennas,” IEEE trans. on antenna and
propa., Vol.39, No.1, Jan. pp.115-118, 1991

0| & 4i(Jin Son Lee)

19779 29 FANEw HapA AL £

1980 10¢ A ostar Abdoste] AApA AL
1999 29 A bl Aapgatah(g et
19779 79 ~1982\3 64 ZukastdFA4 A74Y
1984 1Y~

AT HAFE AR e

S

Zt %] 2(Chi-Woon Kang)

19863 AMFofstar FAlFest
(&b

198813 grofoigtm gkl Hxt
gD

19991 At ksl «zp
A ¥

1991 ~& A FofFdch st AApgAl Faus

*PA Bok - ZpFul 32 9 ok}

£ M £(Seo-Yong Yoon)

1980 A e HAeta}
@D

19824 ST el )
FakHF AR

1999 ZAeNea okl A
geksi(ata b

1973 ~ &2 WA R EA tRolA

@Al pok : 2255 B2 0 e

0| 8 A{(Bong-Seok Lee)
1980 d FeiEa FalFetst
(44
1991 A g 4bdAdnd
sl A ZEIHE 5 AD
1997 ~&x AAtdista st
A AR
1980 ~1982d FodAAI(F) FAFY
198313 ~ 19863 Ericsson system Manager
19861 ~ A2} &FFA71E(F) NI A
*Jof 1 o] FTAL vholz 2, GIS F

2 2 $(Woo-Soo Kim)

1981 Fopigtx d=apyrshat
(3h

1990 ghoFoli gt ofstd Az}
FAFEHFFAD

1999 A4 st wished 2z}

. I FEA (AL

19781 ~ & FFgdist AAgAL 24

*JARof . 2uFd g o grHY

515



xR e =EA A3 A3

516

ol 2 $~(Mun-Soo Lee)

1970 249 IR F
g3t 24

1984\ 8¢ geoista djstdd
ARSI A (FhkAh

19813 3% ~1986\d 3 A|F

A pas

19861 99U ~1987'd 8% 7v|=E COMSATH T4 o
24

1986 39 ~¥A) AAeheta AT wS

19979 99~ AYNGm ¥4 YRFUAT
A 2

@A o} : | EEA, o]z, ke, GIS 5



