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A Study on the Bandwidth Improvement of
The Microstrip Antenna for Mobile Communications
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Abstract

In this paper, to improve the bandwidth of microstrip antenna, we discussed parasitic patch struc-
ture coupled capacitively at radiating slot. To reduce the overal size of antenna, A/ 4 short structure is
accepted instead of A /2 patch. Since ground plane is reduced, backward radiation is occurred. The
characteristics of the designed antenna is evaluated, based on the transmission line model and the ap-
erture analysis method. And by computer program the radiation pattern and return loss are evaluated.
As simulation results, backward radiation is —15 dB.

Bandwidth of constructed antenna is 167 MHz at the resonant frequency of 2.45 GHz, which is very
broad, compared to conventional microstrip antennas. Therefore the proposed antenna will be suitable
for very wide bandwidth communications,

Hdape] EAlg HEE oAk, 1900 12€ nl2

.M 2 svel Ag gu Tadael Aol 4Ed ol
HE FAFA) A7 B ST,
18713 o 2do] MARF Hde mdstol NEFAY $E solt JEltE 28, AR

To] wEL 1905 DR FATe] thehr AR Ta Q7oA Aol gsel AP
EC LT EE T

TSk AR E A e

% )i ohan 4R E A e

i E L 670617-040

- FREY} 1 19979 124 229

8



ola1, A zo] golaly olFAee] o] AHFE
9ok gt A o) FEAANM= F2 150 MHzo
A 900 MHz t) <& A3t QIAIRE o] i rte
2 §%o] RFFY] W) nlo]aZRIN1~3
GHz)ti7t d75 2 o w3 dA o] &5 o)A
A=
nfo]A2 ~2E¥ ok U (microstrip antenna) &
AR A)37]4 (photolithographic technique )& ©]
&3t H2E 7T TUEF 5 Q7] Wi
)¢ =44 A2 5 AR 1~2 GHz] g
/q r(}x] 1% X%x:o] ‘;HoﬂinLO 7L7] )] - ] *LEH
o] A|AElol = ALgo] o}, & =ioAE o
23 Fuige] nfo]22 2EY tete] EAS 7N
A37] 9814 7148 9 ) (parasitic patch)E H7}
Y E£3, NBFERE /29 HXE AT A
AN A7|7F AR 7] Wil A /4 D= HR(1/4
shorted patch)E 7}® EAlA)(radiating ele-
ment) 2 31, o7l E G W HX & Frtat
Aok A/4 &= GE v 10 £F(slot) T
o2 Balsly] wjiol A /29X Qe VR T} o]
HolxE uhd, g9 &L 1/153 % gAade,
otellt Al ztoll AME-H 7]H-2 H|FH 0] 4.39]
3 A7) 1.6 mmel ZakA] o E 4] (glass epoxy)
AHEsl T, Hx 9 HEnE e 448 ZEaY
ol g3t w3t Hdte Fo Aol Yk
HA eIt £, &F Zo g AL
ELE ZASE T, 242 WILTRON Ape] 54
11A9} ADVENTEST R4131AZ o] 8319t}

TR

II. Qtej|Lt SHA

E=RolA Ak atelhe) A4 e SN A
dal AsHZEAT AT HNS BFT
Pae Ak WA ATR AApEE &
R

+ Ji: mlm re

9)
3]
7} &

2-1 7079 8| A

JIEEA§ rholZZAER Fulite] thelE Aol BE AT

w2 o] §91 7|7 (aperture) o] HAA B o
o3t DA ARAE ke FAA e AR
Ao ARA Bxg Z8E deiA g A

oMo AabAl HA] vl BEstaL HA FE 9
o} WA, "ol 51 sfpdel AR AR E,
H7F EA%chal 7pg s, of o) 57 2E AFY
T oS3 go] & 4 Qlrh

Ji=n X H, (1)

M,=E,Xn (2)
a1 Pe QF tha 3t #o] A eoljinh

P= Eﬁsa E,erds’ (3)

Q= ff)Sa Hy e vdS’ (4)

4 (3)% A (4) 2237 4% FE 73td tw
R EasS

—jbr . X
A= " (-0 +07) (5)
4nr
—jBr
F=—2 (=P%+Py) (6)
4nr

o) A7t RAFAZDES FARAZ WD 4
(5)5F 4 (6)o.23H far BE WAZ 757 o
& 2k,

e“jﬂ’
=j8 T [P.cos¢$ + P,sing + pcosd
r

(Q,cos¢ —Q,sing )] (7
oI

Es —1,9~—~~ [cosg(P,cos¢d —P.sing )—p
4nr

(Q,sing +Q.cosd )] (8)



RETHNSASCE F IS W19 19984 25

2-2-SM2 2Hsiy

AEHE 2dsddN 8 BALRAE 19 |
I 2 Feo] BA R0 73S £ 3t 1
d 19 &% 20 24 AA EAdcia 71 s
I SRO2RH AN FAE 7T, o] o,
QHIVGZ RE O] BAls F2 1/4 29} 7| AR
Abol ] &RA LA 17 29 U &
F3tE YA FAEY 2715 297 dEd
o gel BAl7L dojdt, oy e Fogo] B
AHE A9y AsiA BgE €2 1Y 19 4
Bl SR &% 18 REY JehfAnh £33
A8 Holg s &£ReMY AAEe FYF A
o= 7H st

A AAE o33 o] 78 4 Qi

H= —joF
kW

- ik .
— fjwe—E= Eothmc(
4nr

cose) 9)

- sinc ( cos¢ sino) sing

w2tA fardzoMe] FAE T go] 1+E

Slot 1

J8 1. BFERE e BAER
Fig. 1. Radiating slot with extended slot.

10

% e,

E=azH Xr

=—¢ ko Z_ﬂw EoW hsinc (
nr

koW

cose) (10)

- sinc ( £ing cos¢) sing

2-3 Al

2 =RoA A QHVY] FRE 29 24
Uebd A E 1 /43719 duf)e} BAF &2
o

SFHo A3 7 AR L 2te FRo|th
U2 &% 19 FL§ AA Eg) A8 3

A ol P thEat go] & & 9l
P, = @S ExO ejko(z’cos9+x’sinacos¢)dx’dz' (11)
0. = ?S H g eikolz'coss+xsingcosd) gy ” g7 (12)

aHER SF 19 9% 4A8 AAe o 4
2R 78 5 U

Eg = jko e;:or P,cos §cos $ (13)

Es1 = —jko e;’e:' [P.sing +P,sing] (14)

T

Iy 2. ey 7z
Fig. 2. Antenna structure,



T3 &% 20 oA HAE AFA2RDANN

AFE AXNE 4A 7 £ Jon v A 2
}.
ko . s .
E¢ = —jky—%— 2Eys sinc[— kcos$ sing]
4nr 2
1 . w
" . [sm[(7 +h)kocoso]
—-sin[*K kycosg] ]sine (15)
2 0

Bep A AAE e 4% gol 7 4 9l
.

kot

Ey = jhy—&
) 1047"

EWh sinc (%/ coso) .

sinc (% singcos ¢ ) cosgcos$ (16)

—jkor
Es = —jkyt -

or [Wh sinc ( kOTW cosa)

th sin0cos¢) (sin¢ + sing) +

- sinc (

2 sinc[-*és— ky cos$ sing] Facoss .

[sin[ (7W +h) kycosd]

—sin[—v;/— kycosf] ]sine] (17)

2-4 3 O|=0|EH2~

rele] dolevie AEHE 2D of
g3to} Wl $ DRARAE FBA ANE 9
o Az el 2Ah £2% §94 AT A4
28 Tl 19 33} Po] $IHE ehd
& 9tk 714 G2 B4 AYYR2E ki
BaSt B /4 Ak A1HE Atolsl 7k A

o] 554§ vio|Z2AEY duluvte] Y Ao B AT

L1 1>
Yo }—l—| Yo

Yin Bai

Y2 Y3

08l 3 U B3R
Fig. 3. Equivalent circuit of antenna,

MBI~ groluh, maky FAHNA vlele 18 of
colE2E g3 ol 4A T 4 AT,

Y1 = j[Ber — YocotBLs) (18)

Yst+jYotan [BL,)

Y, =

2= Yo Yot+iYstan [AL;) (19)
Y(G, +chz)

Ys=jBa GAjBert Y, (20)

Yin = —jYocot[ L] + Y (21)

M. AA 3 &=
3-1 QPEL A

steltel S4E Hohar] A 713 el
7} glolokat @}, mehq B =Rl N E 712 o
Uz A/2 B3 cElUE A7 ARsaen, 1%
QFE|Le] 7} shebul e 2.45 GHzo) 4159158
7om, WAREAo] HAvl 9§ 4 =S Mathe-
matica® %81 AR Aol 188 B
o B§He 6=4.301, 71%e] F77} 1.6 mma)
ZepA ol B o]tk ES AHe celuel 2zt e
nlE g Axstel ¥ 19 YERATL,

1



METHPALCE B 9% % 1M 19984 28

E 1. AR QY AR
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