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Design of L-Band Planar Dipole Antenna and Structures for Enhanced
Front-to-Back Ratio and Half-Power Beamwidth
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Abstract

As the utilization of global navigation satellite system (GNSS) expands across various fields, the importance of jamming systems
designed to disrupt GNSS-based devices is increasingly recognized. In such systems, the performance of the transmitter and especially
the transmitting antennais a critical factor. This study proposes a planar dipole antenna structure suitable for physically constrained
environments in GNSS jamming systems. A bent structure is applied to increase the half-power beamwidth (HPBW) for stable signal
transmission, and a corrugation structure is embedded in the cavity wall to improve the front-to-back ratio (FBR), minimizing interference
with rear-side electronics. The antenna supports wide-band operation in the L-band to cover multiple GNSS frequencies, and is
miniaturized for effective integration into high-density electronic systems. Simulation and measurement results verify the proposed
design’s effectiveness and practical applicability for GNSS jamming.
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(1,227 MHz), and L5 (1,176 MHz) frequencies ac-
cording to the ground plane size of the planar di-
pole antenna.
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Table 1. Parameter values of the planar dipole antenna
with bent structures.

- Value
Parameters Description .
(unit: mm)
W Length of the planar dipole 60
H Height of the dipole antenna post 50
Ll Vertical length of the 1"
gamma-matching feedline
L Horizontal l.ength of ‘ the 27
gamma-matching feedline
3 Vertical leggth of t'he 27
gamma-matching feedline
L4 Vertical length of the bent 27
structure
Ls Horizontal length of the bent 40
structure
Gap between the post and the
G . . 22
gamma-matching feedline
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Surface Current [dB (A/m)]
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Simulated current distribution of the planar dipole
antenna structure at L1, L2, and L5 frequencies.
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Fig. 5. Simulated current distribution at L1, L2, and L5
frequencies for the planar dipole antenna with bent
structures.

551



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 36, no. 6, June. 2025.

-0,

[

o

o

l‘ll‘g_\g
POURR:

=

BN
N

&
=
o
2
ofo ?;
i\
)
T
= rlr
£ .
lo =
2T
lo
[
M
A

-

kN

fr

Ju

N

o

~

b

do o

F
e .1

xo, IM
K
=
~
o
4
i
2

NN
32
QL

N
rﬂ

» fy Ju
o

lo,

oMyt

o mol
|o
i
ro,
:?L_'.
Y
B
I
)
ol
[
o
X
i
)
9,

4 4 N T
ro oy PN Mt ek
N
-
=)
o
e yo
o Mo
el
>
o
=
o

-

N
oL ME EQ ofo

B o}{r} o
Y
t
1
=

lo
iy
2 =
ool ¥y (moex rr = o otle tlo |m

ol
=

0 l-n']
T
o
o

-

r2 kN

o & n
P
o
ja

P

OO o R W e

rlr oot

i oo
rir
2

o,
rir
rO
=
=

jus)

z
ot
i)
<
>,

AFHE AN S8 Wy 3 s
Lol AjuE] 25 ALt sAT, 7k
e AME g B =4 AAT
Z ol A3 Ao ZHA oA Eaj} o]
Z7) A48 el AwE T2 44
X AEYIA A I8 8 FallA & e, Al
HE] 122 AL SdE SdEE 714 ag4e
2 Age & Qi

u2hA, AFHE F4A717] A3 e He) I=
Aol +2& A&3to HZ A= AAVIGE A
& 4 Aol I3 99} 7o) F4 oA AN A

E-field distribution[dB (V/m)]
| . - .

@ 1.227 GHz
-~ ~

@ 1.575 GHz

J8 6. ¥9Y tholF ey FxeA L, L2, L5 F
st gk A7) Ex AlEdeld A

Fig. 6. Simulated E-field distribution of the planar dipole
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Fig. 7. Simulated E-field distribution at L1, L2, and L5
frequencies for the planar dipole antenna with bent
structures.
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_4

E-plane H-plane
HPBW (deg) | HPBW (deg)
(Sim/Meas) | (Sim/Meas)

Freq. | Gain (dBi)| FBR (dB)
(MHz)| (Sim/Meas)| (Sim/Meas)

1,176 |6.46 / 7.13| 25.83 / 2518 | 96.9 / 93 | 106.2 / 109
1,227 |7.17 / 8.05| 22.95 / 2423 | 70.0 / 41 | 98.9 / 100
1,575 742 / 6.73] 30.78 / 29.19 | 888 /94 | 90.1 / 102

B4 AU TolE 723 ASE deue A% 34
A3} i
Table 4. Comparison of measurement results for antennas
using a planar dipole structure.

E-plane H-plane
HPBW (deg) |HPBW (deg)
(Sim/Meas) | (Sim/Meas)

Freq. | Gain (dBi)| FBR (dB)
(MHz) | (Sim/Meas) |  (Sim/Meas)

1,176 [6.75 / 7.53| 22.98 / 22.96 | 93.3 / 82.0 | 89.6 / 83
1,227 16.57 / 6.87| 22.78 / 22.34 | 94.0 / 85.0 | 88.7/ 85
1,575 686 / 7.2/ | 22.22 / 23.11 | 483 / 51.0 | 57.7 / 87

556

. E-plane H-plane
Ref. (;E’?Z') gaBlg fdl?g HIF’)BW HIE)BW
(deg) (deg)
4] | 2707 95 21 64.5 64.5
51| 23 8.6 16 35 90
6] | 26 8.6 25 60 60
9] | 29 5 9 146 179
ol s 53 5 211 138
1y 10 475 7 209 91
vTvii 1575 | 673 | 29.19 94 102
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