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Design of Microstrip Patch Antenna for Mobile Communication
Sun-Joo Moon’, Seok-Hun Kim”~, Jae-Yeon Choi

ABSTRACT

In this study, a very efficient small antenna used in ISM band is designed and implemented. Additionally the desirable
characteristic of the antenna is obtained by analysis and experiments. The suitable types of antenna are determined by
considering the bandwidth, the electric field intensity of transmitter and receiver and the cell size. It is shown that the
separation height between the patches plays a significant role in improving the impedance bandwidth of the antenna. An
wideband technique is introduced to design a microstrip antenna to improve the narrow band characteristic. Two types of
the microstrip antennas are implemented. The maximum bandwidth of the antenna with parasitic elements is obtained by
repeating a number of experimental trials and referring to the analytic approximation formula.
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Fig. 2. Microstrip Antenna with parasitic elements
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_ AU EHA _ AUEA
Xl (mm) 24(9) Xl (mm) Q)
3.58 61.10 6.79 61.67
3.59 61.42 6.80 61.84
3.60 61.74 6.81 62.01
3.61 62.06 6.82 62.19
3.62 62.38 6.83 62.36
3.63 62.71 6.84 62.53
3.64 63.03 6.85 62.71
3.65 63.36 6.86 62.88
3.66 63.68 6.87 63.06
3.67 64.01 6.88 63.23
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A el th 4L A 98 2L o)

g A s, SR Aol e T F3)
T, QEYId L, o] Mg dopre

- % BEA7|HP 87200 Alo17]
(controller)?} NSIAHe] FE =4 A2Hl(field
measurement system)< |83t 97g] Z= d
A Veuts 7ohd, B2 e, = 10.29] 447201
e, =2.59 A% 62°0]th ¢, = 2.59 A% AAXA
Hop 33 Fa7h A AR izl BEol

Folthn 2 4 3l

far—field amptitude

//-___— T 988 oM

-1 H -
B :m a

B i
oo a

.\/27/55 035540

=
N A,
':;Z \\J =

_gol PR
%60 er @ mr i o s 32 48 &f a0
aztmuthfdeg)

elevation(deg)
{ kj

fF

18 8 MAEE(e, =10.2, t =0.6mm AL
s m)
Fig. 8. total field contour plot (e, =10.2,¢t = 0.6mm,no
parasitic element)

Hecut 3 19 83} 71792 A = A7]1& 534
AR, e =10.290 3 HElte] 79 A o]
52 648dBio| 11 B2 A E QAE F7HsE 212 255dBj,
€, = 10.2%1 3} SFeLte] 7 9-9.07dBiolt.

Sfar—field amplitude

elevation(deg)

_“,D /_“ n

] o‘-\ (
—8@ -84 *‘F -3 —F5 o i6 a2z -g 23 80
uuuuu thideg)

a8l 9 MAEE(e, =10.2, t =0.6mm,HAEIQ
UES o)
Fig. 8. total field contour plot
(€, =10.2,t = 0.6mm parasitic element exists)

J910~12% 98 ZAAgHE YERAATE 19 10
< e, =10.2%0 A EY] A H] EA
VSWR<2°1 F3l o] 15~16MHzo]th. ©] 7%
Qe S A R4S Thetel & e A A ain) 9
EAe H3l7} Qith 2GHz, €, = 10.2°14 =0.6mm

= A0 8470 2 e

11

10 —4

s L

g 3
s I /\/\/\/ »/»\/V/\‘ |
Z 6{/\/ \ / ]

s B |

3 b \ —

o f ]

1 . N . \I' . 1 " N

1.5 1.6 1.7 1.8 1.9 2.0 2 2.2 2.3 2.4 2.5

frequency(GHz=)>

7 10, Fuieol| e LY MR T| (¢, =102,
t:0.6mm,ﬂ-HE'|A| Elox gig o)
Fig. 10. VSWR vs. frequency plot
(e, =10.2,t =0.6mm,no parasitic element)

60



olF T BTV & rlolar 2EY A ey A

—% AUl A Qa8 FTleke]
©. % VSWR<2%! F3}< th o] 110MHzO| .

VSWR
SN U AU DN OO =

. ' L L L L I L i
S5 16 1.7 1.8 1.9 20 21 22 23 24 2.5
freauency(GH=>)

I8 1. Foeol| g e FAT| (¢, =
t=3.18mm T HAIEIR4A U2 )
Fig. 11. VSWR vs. frequency plot
(€, =2.5,t = 3.18mm parasitic element exists)

O9 12% €, = 2.59] %] QFepere] AR g
2 VSWR<2¢! 3} t & o] 60MHzo| Tk, 3] 4] QHe|
upke] At Zo] 3% ZHTE AUt Zo)
55% % HRE A3 7%= EAYA N B Zo] F
WA S GAE AT S ¢, = 2.59 A EHY=
A HA o] eat& Qlste] F7 F3k47} 1955MHz
ol A 2050MHz 2 ©]53}3th

VSR
e I S I N - )

L ' L L . PR . L
.5 1.6 1.7 1.8 1.8 2.0 2.1 2.2 2.3 2.4 25
frequency(GH=z)

28 12 Faol ©e o BRTH ( - 25,
t=3.18mm A HAEIRA g1 o)

Fig. 12. VSWR vs. frequency plot
(e, =2.5,t =3.18mm,no parasitic element)

(A=14.634 c:m,f0=
3, Y

£ 2 FnMe ojol we SHHs

Hi—1
Table 2. Variation of characteristic according to the
feeding line
I(mm) | f,(GHz) Z,(Q) BW(MHz)
46 2.051 442 + j12.0 50
45.7 2.0514 35.8 +j11.8 39
45.3 2.05 35.9 +j0.3 60
45.0 2.0504 42.0 - j0.6 68
44.6 2.0508 39.6 - j10.8 57
44.3 2.0498 42.07- j17.2 52
44.0 2.0502 50.0 — j22.0 45
43.7 2.0498 61.0 — j12.5 60
43.4 2.0512 58.0 —j17.68 53
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