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(Effect of Finite Substrate Plane on the Radiation Characteristics of
Microstrip Patch Antennas )
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Abstract

Effect of finite substrate plane on the radiation characteristics of microstrip patch antennas is investigated. The
variation of the characteristics of the radiation pattern due to the change of the length of a substrate is much larger than
that due to the change of the width of a substrate. As the thickness of a substrate increases, the characteristics of the
radiation pattern reveal more sensitive for the change of the size of a substrate.
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Fig. 1. Geometry of a rectangular microstrip patch

antenna on finite grounded dielectric slab.
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Fig. 2. Geometry of probe fed microstrip patch
antennas for two different substrate thicknesses
with substrate size of 30 x 30 (mmd. ¢ =

r

102, and f0 =10 GHz (a) h=0.635mm, (b)
h=1.9mm.
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Fig. 3. Radiation characteristics of paich antennas
shown in Fig. 2 (@) and (b). (@) Return loss,
(o) E-—plane radiation pattern, (c) H-plane
radiation pattern
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Table 1. . Radiation charactéristics of patch antennas for
two substrate thicknesses with substrate size of

30 x 30 (mm?), and & = 102.

718 FA | FAFASE |10 dB BW | Al | Suba)
(mm) (GHz) (%) (dBi) (dBD)
0635 10.1 20 6.17 -7.98

19 994 10.9 2.74 -3.24
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Fig. 4. Radiation characteristics of patch antennas for
several substrate lengths  with  substrate
thickness of 19 mm. (a) Retun loss, (b)
E-plane radiation pattern, (¢} H-plane radiation
pattern
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Table 2. Radiation characteristics for three different

substrate lengths with substrate width of 30 mm
for & = 102, and h = 1.9 mm.

A el (gaFse) D v | 2w
- GH) | o | @B | (@B
(1.23(;\1) 934 109 274 324
gfﬁ) 1008 | 106 | <120 | 074
51%1?) 99 71 -1.65 -2.73
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Fig. 5. Radiation characteristics of patch antennas for
several substrate  lengths  with  substrate
thickness of 0635 mm. (@) Retun loss, (b)
E-plane radiation pattem, {(c) H-plane radiation
pattern
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Table 3, Radiation characteristics for three different
substrate lengths with substrate width of 30 mm
for & = 102, and h = 0.635 mm.

g e |zaFas IOB;B AR | B
(mm) (GHz) %) (dBi) (dBi)
30
10.1 20 6.17 -7.98
(1.0A1)
417 .
10.1 20 269 -962
(1.4\)
477
10.1 20 333 -10.22
(1.6\1)
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Radiation characteristics of patch antennas for
several substrate widths with substrate thickness
of 1.9 mm. (a) Retum loss, (b) E-plane radiation
pattemn, {c) H-plane radiation pattem
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Radiation characteristics for three different
substrate widths with substrate length of 30 mm
for & =102, and h = 1.9 mm,

Table 4.
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Radiation characteristics for three different
substrate widths with substrate fength of 30 mm

for e = 102, and h = 0635 mm.
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Table 6. Radiation characteristics  for three different
substrate lengths with substrate width of 52 mm
for & = 102, and h = 3.3 mm,
Aol (FaFae) 00| v | F
(mm) (GHz) %) (dBi) (dBi)
52 ~
(Lon) 587 119 226 243
72.22 ~ -
an) 589 90 4% 122
8255 _
(Ler) 583 69 0.18’ 368
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Table 7. Radiation characteristics for three different

substrate lengths with substrate width of 52 mm

for & = 102, and h = 22 mm.
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79.58
(16N 579 32 287 -4.30
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Table 8. Radiation characteristics for three  different

substrate lengths with substrate width of 30 mm
for & = 46, and h = 283 mm.

e e |zazas] D8 | awes | s
() (GH) ?X @ | B
30
(120) 994 237 446 -8.85
34.33
(L4\) 984 20.7 ~-3.97 -2.55
39.80
(L6M) 9.83 26.6 ~-1.35 -2.66

Hojl nAe 4L vlg- & B 5 U 71
°]7} 30 mmelA 34 83 2 A o ddribe
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Table 9. Radiation characteristics for three different

substrate lengths with substrate width of 30
mm for & = 46, and h = 1.9 mm.

71 de] | FXF94]10 dB BW| A FAL
(mm) (GHz) (%) (dBi) (dBi)
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