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Base Station Antenna with Rectangular Radiation Pattern using
Strip Feeding Planar Monopole Array
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Abstract

In this paper, an array antenna is designed for base station of a street micro-cell in urban areas. It has a
rectangular radiation pattern. The current distribution of the array is decided by using a modified
Woodward-Lawson sampling pattern synthesis method. To confirm the realization of the array antenna with
rectangular pattern, 12 array antenna with a planar type monopole fed by stripline is fabricated and measured.
In the results of the measured values, H-plane pattern of the antenna nearly yields a rectangular radiation pattern.
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Fig. 1. Radiation pattern of base station.
(a) circle pattern, (b) ellipse pattern,
(c) rectangular pattern.
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Fig. 2. Rectangular pattern by ellipse composition.
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Fig. 3. Array of antenna element.
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Fig. 4. Unequal power divider with reduced length.
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Table 1. Angle and coefficient at sample point

m fm | pm m fm | pm
0 90 0.307

+1 78.83 0.31 -1 101.17 | 031

+2 67.19 | 033 -2 112811 033
+3 54.45 0.38 -3 12555 | 038

+4 39.18 | 049 -4 140.82 | 0.49

+5 14.3 0.95 -5 16570 { 0.95

B2 9g 2x9 X9 AF BT
Table. 2. Element location and current distribution

24050 | AA9A zm | FALE in |
+1 +0.2154 0.2305
+2 +0.645A -0.1627
+3 +1.0754 0.1295
+4 +1.5054 —-0.0948
+5 +1.9354 0.0592
+6 +2.365A -0.0199
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Fig. 5. Structure of 12 array antenna.
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Fig. 6. Simulated result of 12 array antenna.
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Fig. 7. Return loss.
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Fig. 8. Radiation pattern(2 GHz).
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J8 9. WAHE(2.05 GHz)
Fig. 9. Radiation pattern(2.05 GHz)

J8 10. =Al9)(2.10 GHz)
Fig. 10. Radiation pattern(2.10 GHz).
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Fig. 11. Radiation pattern(2.15 GHz).
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Fig. 12. Radiation pattern(2.20 GHz).
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Fig. 13. Radiation pattern(2.25 GHz).

225 GHzl = 19 89 Fu<4 2.00 GHzo M &
7o) XA HHo g B o3 L HEOE A}
7y HEg zZe ¥e o 205~220GHze =2
150 MHz7} 't

N.& &

B ERlAE S470 388 AA2Y 0 9
B 2% Qe Y FH Bate] ol % 4
¥ 238 WUY BRI 12 HGsel deelt
AN W HYE e Ade) FAHE A
%2 A4S &7 1AS 2409 9gen), 9y
2718 ol g3l A% F A4 AU A
ER N HEE LR BRI L EEAL
BEY & A= TRE U HUY 3718 3
2sgom, BE ARE AW PE B
o) He) APY) #H FFIH B2 o 45|
$8 U W 5% YehiAT BEY BxE
2 4% HPoR AY APYS iz 43
Bl A -3dB AW ASHE ALY Aok
et S4 54 2 F344 205 GHz~220
GHzo| M HAbzee] 4w guie] w7t o 5B
A ALY W AES IE & AR ol HAl
4% AU 9T 4 Q& B9 F) 150 MHz7H
£ ASE IMT-20009) 7R3 QEUE A8

1023



SEBHESERIGE £128 H6 % 2001F 108

e TR 2EQAR 44 92
W ErE 478 NG5 2L HAy
12 gl 5 HA2Y 3 Ade
W PR QEY AA SHse BT,

re
é‘é rir
N

1 ja

Mo

i

0

[1]1 C. A. Balanis Antenna Theory Analysis and
Design, pp.353-358, 1997, Wiley

- 1985 29: AFUew ARFE
S (ESAD
1989d 24: Ay AT
3 (FEAHAD
1997 24: A3ty ARFE
F o I (FEEADY
e 1980 69 SRR JledTa
19923 29 ~&A): FAN8 Ag

23082 2 ey

2000 249: Fdditty Anyd
7 (FEA

20009 39 ~#A: 2dulgw A
w38 Ay

F FAEo} LY 4A

1074

[2] Koji Nagasawa, Akihiro Kitahama, Isama
Matsuzuka, Nozomu Hasebe, Harsige Urata,
Tseyosi Okuda, "Array Antenna with a Rectan-
gular Pattern for PHS Terminal station in Urban
Area", TECHNICAL REPORT OF IEICE, A.P.
96-36 (1996-07)

{3] W. L. Stutzman, G. A. Thiele Antenna Theory
and Design, pp.365-377 1998, Wiley

(4] B4, oI5 8, 5%, 483, o7 %, “gd
Y ExE o7 -5 AEW, 103 {277
stetls) =4, pp413-417, Dec. 2000.

1985: A& X*ZP-EM‘
(FAD

1990Q: A3} AAF
(T4

1993'a: Univ. of Japan Microwave
Master

1996'3: Univ. of Japan Microwave
Ph.D.

19969 ~8A): Fdiidy A3 2

T DAEH gEHY A



