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An Aperture-coupled Microstrip Shaped-beam Array Antenna
for the PCS Basestation
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Abstract

This paper presents the design and fabrication of a shaped-beam array antenna which will be used
for a PCS basestation using structure that is coupled to a microstrip line by an aperture on the
intervening ground plane, The shaped-beam pattern is obtained by an antenna synthesis method. An
array antenna considering the mutual coupling between array elements(patches) and a feeding network
are designed by CAD tools. The feeding network is designed by using the Wilkinson power divider to
obtain the optimized shaped-beam, The designed results are compared with the measured data.
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Table 1. The current distribution corresponding to

csc(d) beam pattern.

vt | 2ol 91X | AR 27] | AR A4
1 —31/2 0.1200 43.9160°
2 - 0.2380 32.8660°
3 —1/2 0.6150 40.4130°
4 0 1.0000 0.0000°
5 r/2 0.6150 —40.4130°
6 A 0.2380 —32.8660°
7 3r/2 0.1200 —43.9160°
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Fig. 1. An array factor with css(g) pattern.
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Table 2. The teflon PCB.

ARG BT,
7B TLY9 TLY5
A8 (e) 2.2 2.5
T 3.175 mm 1.143 mm
LU tan(s) 0.0009 0.0015
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Table 3. The mutual impedance(Z,).
Tt 1 2 3 4 6 7
R(Z,) 1.(Z,)|R(Z,) 1.(Z,)|R(Z,) I(Z,)|R(Z,) L(Z,)|R(Z,) 1..Z,)|R(Z,) I1.(Z,) |R(Z,) I.(Z,)
1 1.03 —0.04| —-0.18 0.06] 0.09 —0.12,—-0.05 0.11} 0.03 —0.10|—0.00 0.09| 0.01 —0.07
2 1—018 006 1.04 —0.06|-0.18 0.09| 0.09 —0.14—-0.05 0.13| 0.03 —0.11|—0.01 0.09
3 0.09 —012,-0.18 009 1.03 —0.08|—-0.17 0.10; 0.09 —0.14|—-0.05 013} 0.03 —0.10
4 =005 011 0.09 —014|-017 010 103 —0.09—0.17 0.10] 0.09 —0.14| —0.05 011
5 0.03 —=0.101-0.05 0.13| 0.09 —-0.14,—-0.17 0.10; 103 —0.08|—0.18 0.08} 0.09 —0.12
6 |—0.01 009 003 —011]-0.06 013] 0.09 —0.14|—-0.18 0.08] 1.04 —0.06)—0.18 0.06
7 0.00 -0.07|-0.01 0.09; 0.03 —010]—-0.05 011 0.09 —012/-0.18 0.06] 1..02 —0.04
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Table 4. The current distribution after the re-

duction of an effect of the mutual coup-

ling.

;jh;]ib}:ii Element9]2] | A&F9] A7) | {9 A4
o —30/2 | 011652 | 40.27929°
2 Y 0.26534 | 40.94212°
3 ~A/2 | 066311 | 37.27632°
£ | 0 100000 |  0.30494°

5 A/2 0.64020 | —37.06188°

6 A 0.25010 | —32.3135%°
B 30/2 | 012926 | —39.26968°
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Fig. 6. The designed structure of an array an-

tenna.
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Fig. 7. The E-field pattern at vertical plane, ¢=
90° of an element antenna(f, = 1.815 GHz).
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Fig. 8. The E-field pattern at vertical plane, #=
90° of an element antenna(f, = 1.815 GHz).
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Fig. 10. The feeding network of an array ant-

enna(f, = 1.815 GHz).
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Fig. 11. The 3D structure of an array antenna.
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Fig. 12. The 2D transparent view of the structure Fig. 14.

of an array antenna.
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The E-field pattern at vertical blane, ¢ =
90° of an array antenna which is mea-
sured(f, = 1.815 GHz).
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The E-field pattern at horizontal plane, ¢
=00° of an array antenna which is mea-
sured(f, = 1.815 GHz).
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