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Antenna Gain Enhancement Using FSS(Frequency Selective Surface)
with Defect Mode Characteristic

Zl

A =S

A
OoT

P

Al

—

M
og

STEe]

A
Olok

June-Hyong Kim - Sung-Soo Nam -+ Tae-Joon Cho - Hong-Min Lee

2 %

B lBo A% RT EXS 7h= Zg Nua g o8 weDMAIA 33 SteElvY) o5 e
Y3k AA o AZo] ths) TRk AQME A% BT BAS zhes FSS 99 4 55U Av19 dntddd 24
AP 255 g HLo] /MsetnE wy Ao HA7E 66 % AL FAAIC B9 A9 HH3F
g g iS4 31302 3190, WCDMA $4 93 £ tholr F&she A deluE 44 A s
ach Al 1z vy s Qe uE AMREte WCDMA 9 £8E 5& SAE YEES sk
2o g Az, £ hdelA Aetd FSS-1 BEA TR(GA e A telvhe} FSS)e] o152 9.98
dBiolA 13.28 dBiE 33 dB A=t $4 tidol A A FSS-2 Al FR(FA e A deve
F98)9} o] =2 981 dBiolA] 1534 dBIE 553 4B AT A4 A AZE pss BEA delue oF 337

MHz(1.87~2.21 GHz)¢] 9 EL 7}1]134 1.95 GHzol 4l 1139 dBi, 2.05 GHzolA] 13.11 dBi, 2.14 GHzoI A 11.09
dBie) oL VBT, WA BEL 81 %S TStk A FSS BEA beE £ oI5 7|
Wl WCDMA A7) A2 S48 ¢ g AR AR

Abstract

In this paper, FSS(Frequency Selective Surface) using defect mode characteristic is proposed. The unit cell using
defect mode characteristic of the proposed FSS is offered lower resonant frequency in the same cell size. The number
of suitable array is optimized 13 by 13. Also, the patch antennas operated in WCDMA(Wideband Code Division
Multiple Access) Tx band and Rx band are designed for the comparison. The gain value of proposed FSS-1 complex
structure (the patch antenna of Tx band and FSS) is improved 3.3 dB from 9.98 dBi to 13.28 dBi in Tx band. The
gain value of proposed FSS-2 complex structure(the patch antenna of Rx band and FSS) is improved 5.53 dB from
9.81 dBi to 15.34 dBi in Rx band. Also the measured impedance bandwidth(VSWR <2) of manufactured 13x13 array
antenna is from 337 MHz(1.87 to 2.21 GHz). The measured radiation gain is 11.39 dBi(1.94 GHz), 13.11 dBi(2.05
GHz), 11.09 dBi(2.14 GHz). The measured radiation efficiency is 81 %. Because the proposed FSS structure has more
higher gain, it will be applied to antenna of WCDMA repeater system.
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Table 1. Geometry of proposed unit cells.
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Fig. 1. Sy comparison of unit cells.
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Fig. 2. Geometry of proposed FSS complex structure
antenna.
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Table 2. Comparison of FSS complex structure charac-
teristics for different A(Tx band).

£ h9(1.92~1.98 GHz)

h(mm) o]5(dBi) | FF(GHz)
FSS =3k 84 13.49 1.94
(1111 85 13.41 1.94
86 13.27 1.95
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Table 3. Comparison of FSS complex structure charac-
teristics for different A(Rx band).
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Table 4. Characteristics comparison between antenna
patch and FSS complex structure for diffe-
rent array numbers(Tx band, f Frequency
having maximum gain).
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Table 5. Characteristics comparison between antenna

patch and FSS complex structure for diffe-

rent array numbers(Rx band, £ Frequency
having maximum gain).

421 th9(2.110~2.170 GHz)
ey FF | &A F | °l5(dBi) | FH4(GHz)
A=) Qe - 9.81 217
99 12.23 217
. 11x11 13.77 2.14
FSS-2 x|
13x13 15.34 212
15x15 15.48 211
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Fig. 3. Return loss of the proposed FSS complex struc-
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