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( Effect of a Finite Substrate on the Mutual Coupling of a Pair of
Microstrip Patch Antennas Positioned along the E-plane )
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Abstract

The mutual coupling of a pair of microstrip patch antennas on a finite grounded dielectric substrate is influenced by the
diffracted field of surface waves from the edges of a substrate. The effective dielectric constant of a grounded dielectric
substrate determines the distance between the antenna center and the edge of a substrate to obtain the minimum mutual
coupling between a pair of microstrip patch antennas. The optimum substrate size with the minimum mutual coupling is
easily calculated using the image method. The optimum substrate sizes using the image method are in good agreement

with the results obtained by the full wave simulation.

Keywords : Microstrip patch antennas, Phased array antenna, Mutual coupling, Image method,

Finite grounded substrate.

I.M E

2w gEivte] a9 AR Bof AHEEE A
AgHvE 7140l AR, Aol A4, Low-
profilec] 7] W& FH &7} 7hsdivke AAE 7RI,

CgAgsdg, " gAsg, sddEgn JRENAAT
i
(School of Electronic Engineering, Soongsil
University)

# B A7E NAAAR, $5E54948 ¢ S
Zle¥rtaedy 449371 EAd(H R EA)
o o2 wFYPIPYL [KI01673, ATy dH Y
7]

BFLA: 201094924, 3 ¢8Y: 201036810Y

(469)

ol gl Az e
FAE 771

o2 st A wig <teute] @9 Qe e A
3 A% (mutual coupling)®] F7FetiL WAL E&o] A3}
HE gdol At w8 94 wid <tEYe MR A
717} #3abd 718 PRI oA ddEY] EoeE
Ews o8 FxAFo] WsiEo 4 WE ey
o E4o] wistgd” olgd FHTe FFL Fo|7
28ted EBG (Electromagnetic Bandgap) 738 #A
Qtelut Atolol FASAYY, Fxetentel 2 goju}
FHo FH4 79E AANY 7199 FE FdE&E



2010 68 HXIBEE =X M 47 HTCEHH 6 =

B3E 59 o] ATHQH mide wa )
4 &% g el M ud BT £ ARt
ZolA B AEE Best et AE AT X =
GFE o)X 4 (image method) S A}&-ste] AT
A7} Bag A

S #8879 Mg A B"Ee] S

o= FHnyt E-HEdd widd F 1Y AxHy
te] A3 AP niAE GFE AR ARE 5
o AFeA. =& [N HeteEUre] At
0.75 M(5.8GHz) ¥ " EBG +2& FAso 34 F
g 33 AEE -168 dBolA -246 dBE o 8
dB JAANAY = 718 FA4F7) 1002 FA
7t 32 mm @ AS siXtHYzEY AU 075 A
o6GHz) & o 43A4ge] 2A SAHE 719 =7)d
A A5 AFLE -132 dB oA &) 7|He] A7
< WIANA F3AFe] o 12 dB AAE -2566 dB}
dAHE AHE 48 & I =23 AdRgE B
3o A2 FzAfel Has He 71w a7 Ase
o)z W& A&l w9 HA AdEHE 79 A7)
A3t AY AT AN & AU HHs wjd
Qtelte] @9l ezt A5 AES HasA e F
el 71# 2718 4A 78§ o 944 wid ey
o BAE ¢ A F dedgE) Agdn

1% Azle wE s teuzty A5 A
EA4E AnsoftAte] HFSS(High Frequency Structure
Simulator)& A3t AALE] 33 o|v|x] W&
S-S FM S Ael & dXFEE F F & U9
oAl DA F e AxhEy F4 7] Az
TE 422 B4 st golrgith A M)A
G ST 7% HARE AR At EE
ol A Gl diste] ol gt A VA F
HeE 719 A7jelA x| ekE ke Al whe A
SA% 544 diste] Amugity Eo2 A VA
B =79 428 Bt

w7
=X
=

0. % 7He] mix|eE|LL S4 Ztel AHzlo| me
JSSEE

| ZeteIze] A3 AT V)
E‘:Urﬂl A% é?;%ﬂr =] o A o‘

B¢ W ARat

WS YERTE AR Ach) 29 S

Gr)

27

@)

a2l 1. E-gHabel sjldE 5 o7he mix| ot LYl =
Fig. 1. Schematic diagram of a pair of patch antennas

positioned along the E-plane.
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