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( Effect of the Patch Width on the Radiation Characteristics of a Pin
Array Patch Antenna)
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Abstract

Radiation characteristics of 54 pin array patch antennas are compared to those of 5x2 pin array patch antennas for
several substrate thicknesses using the computer simulation. Since the number of unit cells of a 5%2 pin array patch
antenna is half of that of a 5%4 pin array patch antenna, the number of pins used in a 5x2 pin array patch antenna is
half of that in a 5x4 pin array patch antenna and the patch width of a 5%2 pin array patch antenna is very small
compared to that of a 5x4 pin array patch antenna. However, the radiation characteristics of a 5x2 pin array patch
antenna are almost similar to those of a 5x4 pin array patch antenna.

Keywords : Microstrip patch antennas, Antenna arrays, Mutual coupling, Antenna radiation patterns,
Patch width.
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Fig. 1. Schematic diagram of 5x2 pin array pafch

antennas for several substrate thicknesses. (a)
substrate thickness of 0.8 mm, (b) substrate
thickness of 1.6 mm, and (c) substrate thickness
of 3.2 mm.
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Table 1. Radiation characteristics of a conventional patch Blltel A SE.

antenna, a 5x4 pin array patch antenna, and a Table 2. Radiation characteristics of a conventional patch
5x2 pin array patch antenna for the substrate antenna, a 5<4 pin array paich antenna, and a
thickness of 0.8 mm 5x2 pin array patch antenna for the substrate

thickness of 1.6 mm.

22;13 A Z |83 | 500 2632 08 |497|-981 fgo :gg %
A0 | - 7 | 5% B owa | - 20° | 403
37 21300 0 [2001 ey e R
%Sﬁ%i 2 Z |195| 500 12443 07 |550 1227 1(‘;%0 j;‘fg; 5:#01 A Z | 25 | 500 2136 10 | 808 [ILTC fgo :;9%
7w 05 70 | 1118 S e o 707 | 917
= Lol (3000 ¢ | 18% 3] 7101|2850 0 | 1302
Q_Sﬁog A %194 | 500 12780 06 | 385 -15: fgo :;:ég {]52%% s3] Z | 12 | 499 2538 08 | 721 H125 lggo :g?i
#9405 770° | 1033 ¥ 9 | 05 20° | 682

(79)



80

3. 718 ML 32 mmel YerA

kH

o mix| ottt

Ql
E |
Ex4 E o x| oLl 5x2 E e mf x| ot
ELtel ghar B4,
Table 3. Radiation characteristics of a conventional patch

antenna, a 5%4 pin array patch antenna, and a
5x2 pin array patch antenna for the substrate
thickness of 3.2 mm.
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Table 4.

widths for the substrate thickness of 0.8 mm.
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Table 5. Radiation characteristics of a 5x2 pin array

patch antenna for several pin radi and patch
widths for the substrate thickness of 1.6 mm.
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Radiation characteristics of a 5x2 pin array
patch antenna for several pin radii and patch
widths for the substrate thickness of 3.2 mm.
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| Table 7. Radiation characteristics of a 5x2 pin array
1= patch antenna for several substrate thicknesses

/’ with the pin radius for maximum broadside
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Fig. 3. Radiation characteristics of a 5x2 pin array

patch antenna for several substrate thicknesses

with the pin radius for maximum broadside

radiation gain. (a) Si1 spectrum, (b) E-plane

radiation pattern, (¢} H-plane radiation pattern, B =Fo| A

and (d) Horizontal plane radiation pattern.
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