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Design of a Antenna with Enhanced Isolation for US-PCS Indoor Repeater
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Abstract

This paper presents an antenna for US-PCS band indoor repeaters with enhancement of isolation. In common,
repeaters require an enough isolation to reduce the interferences between transmitted and received signals. Thus, it is
investigated to improve front-to-back ratio of IBD(Integrated Balun Dipole) antenna which has a good linear
polarization with a cavity or multi-cavity by using polarization diversity and aperture matching method. From the

simulated and measured results, the antenna realized by using polarization diversity and aperture matching method has
a VSWR below 1.5, gain over 8 dBi and enhanced isolation of 15~24 dB in US-PCS band.
Key words : Isolation, Cavity, Aperture Matching Method, Polarization Diversity, Indoor Repeater

rhu

I.M

HES AINE Rolstd AFTE 2Yste
49 7Fo) A8, 238, A 5 EE &%
ol M wl FRHAL Ak 58 2141719 2
B} Agldl e AAl, otAY, e FA
7be @ T4 Ala"o] 2o, olF A¥s}
M A AdE 883 olF FEBATY A
of A oltt. o]y F&3] AGHL

[o]

M
Au| 2ol AHEHE 7471719 718 715 A

A

ol

°

o}
o o
4 odo XN o oz pE o

_l
by
}_)r_l‘
2
-z
= He of
Yy
o
sl
5 o
D)
18,
o
113
ox
e
E
S
=)
oy %

317 A e NAF AEE

& ¥ 3 @ 20040709-087
A4 A=} 20043 129 21

oH, Ol
— -
b &

oN
X
)
o

o o

»
o
o
o
ol
5%
N 4o

4 5
L
o
i
o
ofN
X

o
et
2
ox
<
>

e oz e
N
oA

A

M p
N
Lz

i
=

1 Hr ot go

24
2
=
£
e
off
%
ol il
i
ia
- 2
o

4
o
e o

-0,
)
v
oo
)
re 2 5L fob ol

ol
ok e
B
23
me 2 o 2> ouw opx

o wot o ofm
N

oy 3

)

o > o
s
rir
o)
4
[0
2t
for
2
>

feb
R

ol
rir
pok
rlo
oy miju
-3
N
Ky
=
o
ojN
ko
e
ea
2L
o,

4 op
[

-
-
=

el A 4= m o] AA7) A et A
Folvt AE< o1& AA7IE WEE A
A ol Qrelute] HAE ul$- oA
S $70] Ags o] AHsted B

RN 2 ofor

o
b

)

e
)
o
2,

&gty 71353 st 3(Department of Radio Science & Engineering, Kwangwoon University)



BEBHKSERGE B 165 $ 1% 006F 15

th. ol2id EAA L 28] A8 £ =edME
Gelvke] U3tk olAElE AgstHer EE &
d JiEl, 2E AANE, A AT e A A
PH1E AHANA SeUZt A2eE FEANH2E
 o|AAZYE 100 mmZ 43 & Hu& FA7)
St A FE

M. otefLtel dA & H2(x A
21 SAIINMS A AL

FANE I8 13 o] FAHY Z7he] Fd
FEZYM(duplexen) 2 AZ ATk IS FF
Mg E3td 4749 A FF FE7|(low noise am-
plifier)& -8t HF AN 2128 F % 7)(higher
power amplifier)&3} oreujo] FF

d71A, g L7} o] F AR A=< ésﬂ
FA7E 7]Zl%°iTE1 TuE oWd 939
kst AT E FESS G AFse NEH @
7125 H *'“Eﬂ Qb H39 ASE FE3o
NANFOR £&de 7)5E /L A olH @
PAZ Esto 7 3Hfeedback)E = A FT A LA o]
o] FojAH Al aH) AFHAL FE & °é°71
A =Ho, MEAQ FE2AE0Z QA s o
He @38 2 EHBM Ao,

oA AY, AT W Qrelvhet MulX
e Lt f\}ol«l ﬂi%’iﬂ EASA A, FA7
o|§ ZtHr} 10~15 dB o] =& & 7hAok Ik
O g gar)e) Eaib e A3 9 94
ZFo| HA Aggdo] sttt oldf FAY] UH)
el o]5o] AW FA7] BE FeljAle I%E W
2 ZA7] 0|50l 875, matA o] Fo] & ¢t
HUE AMLE S el Aleld] 87 EE Ak

,E. Fll‘

(e T
Donor Antenna Server At
Y

Jm=

J8 1. 249 AR
Fig. 1. Repeater network diagram.
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43} IBD(Integrated Balun Di-
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Fig. 2. Single IBD antenna with a general single

cavity.
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Table 1. Simulation results for different cavity size.

Leailmm] | Heai{mm] | ] 5[dBi] | x1%u][dB]

0 79 124
10 83 17
20 8.6 20
120 30 8.6 24
40 86 28

50 84 278

60 8 215

0 9.6 18.6

10 9.7 20.1

20 103 222

200 30 111 233
40 115 24

50 105 235
60 10 2

-20 v — Ground size(120mm)})
; === Ground size(200mm)
-25 - | S
1.6 1.8 2 2.2 24
Frequency[GHz]

28 3. 224E 37 g B2 A 24
Fig. 3. Return loss for a different ground size.
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Fig. 4. Radiation pattern for a different ground size.
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Fig. 5. 2x2 IBD array antenna with a single cavity.
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Fig. 6. Return loss for a different cavity height.

(a) -4
(a) E-plane
38 7. e go] wWstel wE AL HE
Fig. 7. Radiation pattern for a different cavity height.

(b) H-24
(b) H-plane
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Table 2. Antenna characteristic for a different cavity

height.
Harg[mm] o] 5{dBi] A7) [dB]
0 13 17.2
10 13.2 18.7
20 135 27.5
30 13.2 30
40 13 34
50 12 33
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Fig. 8. IBD antenna with a multi-cavity.
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Fig. 9. Return loss for a different cavity height.
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Fig. 10. Radiation pattern for a different cavity height.
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Table 3. Antenna characteristic for a different cavity

height.
Hyc[mm] ©] 5{dBi] A%uhu)[dB]

10 9.6 23

20 9.7 24.5

30 9.7 25

40 10 27

50 9.5 26.5
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Fig. 11. Single antenna with aperture-matched cavity.
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Fig. 12. Return loss for a different cylinder diameter.
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Fig. 13. Retumn loss for a different cylinder diameter.

14

2 4 ANE gold mE el 54 W3
Table 4. Antenna characteristic for a different cylinder

diameter.
Dy[mm] o] 5{dBi] = 5.1k [dB]
0 8.6 28
| ——
10 8.8 34
20 9 37
30 92 38
2 & Ak

31 QL AR Y 5

E AN E A AAZ 479 deuE ARl
A2 28 AFH By 18 4@ dwddd
AWE S AMS-g 79 2w g IBD gtejvtol X 19
doye 2E AdEed A3 AY AREE AL
IBD ¢Hute] AExolrh

I% 15 A%E gHUEY B £45 Ag-
lentiit E5071B Vector Network Analyzer® A8 2

(@ 29Ee B AES AHED el
(a) Antennas with a general single cavity

(b) 2E) A} 7 A e E AT FE
(b) Antennas with multi-cavity and aperture-matched cavity
28 14 AZE et 44 By

Fig. 14. Photography of the fabricated antennas.
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(a) Antennas with a general single cavity
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g 20
&

-30

40

e Multi-cavity
=== Aperture match

50 - :
15 16 17 1.8 19 2 21 22 23 24 25
Frequency[GHz]
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(b) Antennas with multi-cavity and aperture-matched cavity
A 10, AFE telvke] A WAL &4
Fig. 15. Measured return loss of the fabricated ante-
nnas.

A7t ddE US-PCS thy AUl FA7] st 4A
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~#— Single(200mm)
i
30

(b) H-%™
(b) H-plane

(a) E-3d

(a) E-plane

I8 16 YA 9 AWEE A§F T IBD
Qelitel WAk HE

Fig. 16. Radiation pattern of single IBD antenna with
general single cavity.

0 0
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150 ' 210 150 210
180 180
(a) E-%¥ (b) H-3d
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J8 17. 9wl 9 ANEE ASE 2x2 IBD
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Fig. 17. Radiation pattern of 2x2 IBD array antenna
with general single cavity.
—— aperture match
[d?‘;] 30 L 330 [d"Boil 30 40 330
[} 0
10 300 -10 \, 300
-20 20 \
-30 \30‘ 1 I
40 210 40’ -\ 270
120 i 240 120 240
180 210 150 210
180 180
(@) E-¥d (b) H-3H
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38 18, 2E) AdE % AT BFS AEE o
e Wt sk
Fig. 18. Radiation pattern of antennas with a multi-

cavity and aperture-matched cavities.
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Table 5. Measured performance of fabricated antennas.

gz 37| o% | AFHH|

{mm] [dBi] | [dB]

@y 120 8 16

;;/;q B 200 9 20

2x2 ujg 200 13 23

2 @y 200 8.5 28
7R E

oy 120 85 25

go | ©BY 200 10.5 24

FHHE | 2x2 wig 200 12 35

M7 A% 120 9 34

9l &Y <HelUE o) 5 8.5 dBi, AFwWm| 25 dB,
HPBW: E, H-planeo] 4 60° 2 Uehily Ik
T 37} 200 mmg] @9 Sre|uE ol 5 105 dBi, A
3 1) 24 dB, HPBW 53° 8} 46° & 7}7} E, H-planeol]
A Yer it 2= 277 200 mmel W <
BUE o] S 12 dBi, AEHh| 35 dB, HPBW 33° ¢}
36° & 7+z} E, H-planed] A Jeh Q1) 4 2 7
HE|S AME-S tElUE o5 8.5 dBi, AFwH] 28
dB, HPBW 73° ¢} 57° & J8}¢E 7|7} 120 mmo]
2T ARE AREE dHUE o] 5 9 dBi, A5
H] 34 dB, HPBW 58° 9} 55° & 77} Jehl Ao
ojde] AAEL N EY oMl o3t HHse] 4
o} AR A & 9tk E S5 AHES |
= el Ak 74zt EUEY o5 % A
uh) A4S Uebd Zlojth X 594 £ F A%
o] AwEl7} §l= IBD ¢t utoll vis] AW EE AL
GElVES M EAo 5 U
ARtk &3 T2hET 9] 2717} 200 mmY wf 7w
E] Wi Qtelve] Axu] 5A4o] e
ohelubol A Tte= e F7] 120 mm o) AT A
g g AMLEIAS A AT BAe] 43t

A vdeue e §98 & ATk

32 QHE|LE ZH Agl: 5T

2 o

e

Azd delte oz Axsh ey 2
AU 2R £ 6, 7S A5 Fuaas
A% el BARADOIA et 7 olAAY S
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Table 6. Measured result of isolation in Anechoic

chamber.
JEE A7) | 5YE s ¥ AH et

[mm] (dB] | [dB]
150 120 41 52
;‘;{‘l’ﬂ o |22 200 46 56
2x2 ¥jg 200 2 54
g =5 120 50 56

A el
1219 200 49 55
oo | 200 54 62
AWE | 2x2 Wl 200 53 60
MR 120 56 65

E 7. AQ8r0Ne AE 2% A3

Table 7. Measured result of isolation in indoor.

A= A7) | FEus LAt s
(mm] [dB] [dB]
/ 128} 120 30 40
W/0
Al 1o} 200 40 45
2x2 "2 200 33 43
™
4
M) 128} 120 44 55
138} 200 44 54
thy g 200 45 60
AWY |2x2 ulg 200 45 57
MR 120 47 62
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Table 8. Comparison of an improved isolation.

FukAbAdB] | AW E7[dB]
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