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Analysis of Radiation Patterns of Inverted-F Antenna(IFA)
on Cylindrical Conducting Body
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Abstract

In this paper, radiation patterns are simulated and analyzed for inverted-F antenna(IFA) on a cylindrical conducting
body like a satellite launcher. First, parametric studies are performed for IFA itself to analyze its characteristics. Then,
IFAs on a cylindrical conducting body are simulated and analyzed. Especially, by changing the number of IFAs, the
length and the diameter of the cylinder radiation patterns are simulated and analyzed. Finally, IFAs on a cylindrical
conducting body are fabricated and their return losses and radiation patterns are measured. Good agreements are
observed between the simulated and measured results.
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Fig. 1. Structure of inverted-F antenna.
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Fig. 2. Designed inverted-F antenna and variable para-
meters{mm).
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Fig. 4. Return loss characteristic with » as parameter
(w=15 mm, A=9 mm, 4=10 mm, »=1, D=4
mm),
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Fig. 5. Return loss characteristic with % as parameter
w=15 mm, A=15 mm, £=10 mm, »=1, D=4
mm).

HFSS(High Frequency Signal Simulator)E o] &3}
Hhal &4 B4 WstE 12 AFHE 19 3~89
HolZ Yt} ool AMEH HAHLE 1AX1A 2
719 BAF HAWo

BE w, hel 57}5 ulo] AR AEY Qe Ltol A
g Zo] B A7 W7 —‘Q‘— F7HIAA, A=
el el X47V—'l°1 ZAolg F7HIZT waty T3
ForE W7t gy 2L Sk 548 2
th 289 19 49A AE 10 mmol| A 15 mm, 20
mmZ WHNAL W TAFTHEI LT ol f

3 WAt Eol, AE 9 mmE T3] “H—ErOI

520

-5

—10+ -

S11(dB)

-15

10 mm
20 mm "
= 30 mm

=20 -

-25

350 375 400 425 450 475 500
Freq. (MHz)
a8 6. 4, Wzt @& A EA BAW=15 mm,
k=15 mm, =9 mm, =17}, D=4 mm)
Fig. 6. Return loss characteristic with #, as parameter
(w=15 mm, /=15 mm, #=9 mm, r=1, D=4
mm).

S11(dB)
S

|
\” l ’ (t, = 16 mm)
=2
JROT-JoN Sp— u _H_ ?t =.10,.20.mm)
3
'V -+ ?tp 19, 20.
! 6 mm)
-20. ;
350 375 400 425 450 475 500

Freq. (MHZ2)

a8 7. n st BE WA S EAw=15 mm,
h=15 mm, % =9 mm, D=4 mm)

Fig. 7. Return loss characteristic with »n as parameter
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Table 2. Characteristic change of resonant frequency
and bandwidth according to variation of

parameters.
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Fig. 9. Structure for HFSS simulation.
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Table 3. Percent coverage of 3-dimensional Fy radiation pattern according to the number of antennas(%).

Qe F ~20 dBi °]A | —15 dBi oAt | —12 dBi o] | -10 dBi ]| -5 dBi o]4 | 0 dBi °]4
17} 99.98 98.82 96.63 92.42 71.15 44.27
270 99.86 99.63 99.55 98.61 9291 48.10
370 99.99 99.96 99.92 99.71 96.23 48.28
47) 99.99 99.95 99.83 99.57 96.34 65.52
671 99.94 99.64 99.01 97.99 92.15 49.29
H 4 9% o] Hgd wE 3349 F3A A ALY FANE AvR(%)
Table 4. Percent coverage of 3-dimensional i radiation pattern according to the length of cylinder(%).
A=) -20 dBi o] | -15dBi o}4 | -12.dBi o] | -10 dBi o]4 | -5dBi o]4 | 0 dBi o]&
0.5 m 99.83 99.63 99.36 98.86 90.54 57.06
Im 99.86 99.63 99.55 98.61 9291 48.10
2m 99.85 99.73 99.46 99.22 94.93 61.47
4m 99.84 99.70 99.45 99.18 95.19 65.87
6 m 99.90 99.59 99.49 99.15 95.50 63.15
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3-dimensional Eyw radiation patterns accord-
ing to the number of antennas(unit: dBi,
diameter of cylinder: 2.5 m, length of cylin-
der: 1 m).
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Table 5. Percent coverage of 3-dimensional By radiation pattern according to the diameter of cylinder(%).

A58 -20 dBi o)A} | -15 dBi |4} | -12 dBi ©]A | —10 dBi o]4} | -5 dBi o]4 | 0 dBi o|4
25 m 99.86 99.63 99.55 98.61 9291 48.10
18 m 99.78 99.47 99.26 9891 93.13 55.04
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Fig. 12. 3-dimensional Eiw radiation pattern according
to the diameter of cylinder(unit: dBi, length
of cylinder: 1 m, number of antennas: 2).
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Fig. 13. Fabricated UHF inverted-F antenna.
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32 15. YZ-5® 8} 9 E(dBi)
Fig. 15. Radiation pattern in YZ-plane(dBi).
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Fig. 16. Radiation pattern in XZ-plane(dBi).
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Fig. 17. Radiation pattern in XY-plane(dB).
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