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Abstract - Rapid technological developments demand compact, lightweight, and high-performance wireless communication
components, necessitating efforts to optimize multiband antenna technology that ensures affordable access across a wide range of
modern applications. Multiband antennas can operate at several different frequencies in a variety of applications, reducing the number
of antennas used, saving space and costs. This study compares five models of microstrip Log-Periodic Antenna (LPA) using modified
rectangular geometry, namely model 1 (U-shaped), model 2 (S-shaped), model 3 (O-shaped), model 4 (full rectangle), and model 5
(rhombus-shaped). The five antennas were constructed with identical substrate dimensions, differing just in the configuration of the patch
radiator, and were simulated using a full-wave electromagnetic solver (CST Studio Suite) at a frequency range of 3-11 GHz, utilizing a dual-
layer Rogers RO4003C substrate to enhance radiation efficiency and stability. Analysis is carried out on parameters such as return loss,
surface current, radiation pattern, and directivity. Antenna models 1 to 5 produce 4,7,5,5, and 8 different Multiband frequencies. Model 5
provides eight resonance frequencies at 2.4, 3.0, 3.7, 5.7, 7.6, 10.0, 10.5, and 10.9 GHz, with a minimum reflection coefficient of —37.86 dB at
5.7 GHz and a peak directivity of 9.21 dBi at 4 GHz. Additionally, the results of measurement and simulation of the Model 5 were compared,
with some fulfilling the specified criteria. The findings indicated that all five antennas are capable of functioning at multiband frequencies,
rendering them appropriate for diverse communication technologies and applications such as, loT, UAVs, radar, and others.
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1. INTRODUCTION

The rapid evolution of communication and radar
technology has intensified the need for compact, light-
weight, and high-performance wireless communica-
tion components. Antennas, as critical elements for
data transmission, must satisfy physical constraints
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while delivering stable multiband operation across
dynamic environments [1]. Multiband antennas can
be used in mobile devices to support multiple wireless
technologies for applications such as: Radio communi-
cations (VHF, UHF), Satellite communications (C-band,
Ku-band, Ka-band). They can be used in Internet of
Things (IoT) devices to support multiple wireless tech-
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nologies, such as Wi-Fi, Bluetooth, and Zigbee. 5G [2]
and LoRaWAN [3, 4]. Multiband antennas can also be
used to support communication between unmanned
aerial vehicles (UAVs) and ground control stations on
several different frequencies, such as: L-band (1-2 GHz),
S-band (2-4 GHz), C-band (4-8 GHz), X-band (8-12 GHz)
[5-9]. Multiband antennas are also used in UAV radar
systems to detect and track targets on several different
frequencies in the Ku-band (12-18 GHz) and Ka-band
(26.5-40 GHz)[10-12].

Furthermore, multiband antennas are used to sup-
port UAV navigation by receiving signals from several
navigation systems, such as: Global Positioning Sys-
tem (GPS) on sub-bands L1: 1575 MHz, L2: 1227 MHz,
Global Navigation Satellite System (GLONASS) within
frequencies L1: 1602 MHz, L2: 1246 MHz) and UAV sat-
ellite communications on several different frequencies,
as well as in UAV remote sensing systems to detect and
analyze data on several different frequencies in the
L, S, and C bands. Thus, multiband antennas can im-
prove performance and flexibility, including UAV and
airborne technologies and various communications,
radar, surveying, monitoring, and remote sensing ap-
plications [13-15].

The antenna is a crucial component that must be ad-
justed to fulfill the requirements of wireless standards
for application sharing, as it serves as the front end of
communications and radar systems. Diverse methodolo-
gies have been established to enhance antenna efficacy
and achieve multiband frequency performance, includ-
ing reconfigurable techniques utilizing external com-
ponents or incorporating supplementary structures. In
antenna design, substrate selection plays a critical role.
Rogers RO4003C substrate material has advantages at
higher frequencies compared to FRA4. Its superior dielec-
tric characteristics and low loss make it a preferred sub-
strate for designing multiband antennas across a wide
frequency range. Enhancements such as slot-loading,
parasitic stubs, and fractal patterns have further im-
proved impedance matching and radiation properties.

Many researchers have designed antennas that can
work at multi-band frequencies, including antenna
designs that use flexible materials that can work at
terahertz frequencies [16]. The antenna is small in size
because it operates at terahertz frequencies, and pro-
duces two frequency band at 123 GHz and 180 GHz.
A distinct multiband antenna design at terahertz fre-
quencies has been achieved [17] by generating two
multiband frequencies at 9.53 GHz and 24.19 GHz, at
0.6 and 0.7 THz [18], and at 0.65 and 1.13 THz [19]. A
substantial amount of research has been undertaken in
antenna design to generate multiband frequencies in
the millimeter and terahertz regions, utilizing particu-
lar materials appropriate for high-frequency applica-
tions while maintaining minimal antenna dimensions.
Recent investigations on multiband antennas function-
ing at microwave frequencies have been constrained,
however they are in high demand due to their applica-
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bility across numerous domains. The design of the mi-
crostrip antenna has been carried out in [20] and can
work in 3 frequency bands, namely 23.9 GHz, 35.5 GHz
and 70.9 GHz. A meanderline antenna integrated with
a shorting pin can produce multiband frequencies at
2.2 GHz, 3.5 GHz, 4.2 GHz, 4.95 GHz, and 5.6 GHz. How-
ever, the meanderline structure and the presence of ex-
ternal components make the design somewhat more
complex.

A meanderline antenna integrated with a shorting
pin can produce multiband frequencies at 2.2 GHz, 3.5
GHz, 4.2 GHz, 4.95 GHz, and 5.6 GHz [21]. Nevertheless,
the design is more complicated as a result of the me-
anderline structure. Microstrip patch antennas using
Defected Ground Structure and reconfigurable tech-
niques have been developed to achieve multiband fre-
quency distribution. However, the additional external
components complicate the design [22].

Consequently, this investigation suggests the study
performance of the log-periodic antenna for multiband
applications. Five LPA models with different patch ge-
ometries are designed and compared in terms of re-
flection coefficient, surface current distribution, radia-
tion pattern, and directivity. We also compare simula-
tion and measurement results. The main contributions
of this paper are:

«  Five different LPA models with patch shape varia-
tions are designed to determine the differences in
the number of frequency resonances that occur at
frequencies of 3-11 GHz. The basic patch antenna
is rectangular in shape, which is modified to form
5 different models, namely U shape (model 1), S
shape (Model 2), O shape (Model 3), full rectangu-
lar shape (Model 4), and rhombic shape (Model 5).

The performance of the five antenna models is
compared with previous references to determine
which model produces the highest number of
resonance frequencies and the best minimum S11
performance, as well as directivity and antenna ap-
plication performance.

2. ANTENNA DESIGN

The proposed log-periodic microstrip antennas are
fabricated on a Rogers RO4003C substrate with a thick-
ness of 0.8 mm, a relative permittivity of er = 3.55, and
a copper layer thickness of 0.035 mm. The substrate
dimensions are 173 x 70 mm. Five antennas equipped
with square-patch radiators, designated as LPA Model
1 through Model 5, are examined. All models utilize the
same double-substrate configuration, featuring feed-
ing width (fw) of a 3-mm-wide 50-Q microstrip input
line positioned along the center of the upper substrate.
The ground plane and microstrip line are depicted in
Fig. 1, while Fig. 2 illustrates the various radiator patch
geometries employed in Models 1-5. We designed five
different radiator shapes that are basically rectangular.
Model 1 is a rectangular shape that resembles the letter
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U (as shown in Fig 2a), Model 2 possesses the letter S (as
shown in Fig 2b), The Model 3 corresponds to the letter
O (as seen in Fig 2c), Model 4 is a full rectangular shape
(as revealed in Fig 2d) and Model 5 is a square shape
like a rhombus(as illustrated in Fig 2e). All models are
composed of 15 elements ranging from small to large
in size with a graduated size. All structures are modeled
within the frequency range of 3 to 11 GHz and are op-
timized to achieve multiband operation, with [S11] less
than -10 dB at multiple discrete frequency bands. All
simulations were performed utilizing CST Studio Suite
with open (radiation) boundary conditions and a dis-
crete frequency scan ranging from 3 to 11 GHz.

(a)

(b)

Fig. 1. Back and middle view: (a) transmission line
between two substrate, (b) ground plane of antenna
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Fig. 2. Log Periodic Antenna geometries: (a) Model 1,
(b) Model 2, (c) Model 3, (d) Model 4, (e) Model 5

3. RESULTS

The multiband behavior of antenna structures arises
from the sequential activation of radiators of varying
dimensions as the frequency escalates. Log Periodic An-
tennas can generate multiband capabilities due to their
physical configuration, which comprises several dipole
elements of differing lengths. The signal will traverse
the small components at the front and be received by
the elongated components at the rear. The segment
of the antenna responsible for receiving this signal is
termed the active region. This active region will oscillate
along the antenna shaft based on the frequency of the
received signal. Each component of a Log Periodic an-
tenna is precisely dimensioned to resonate at a certain
frequency, adhering to the half-wave formula (A/2). The
rearmost (longest) element establishes the minimum
frequency limit that can be received. The foremost part
establishes the maximum frequency limit that can be
received. The central element occupies the frequency
void. Log Periodic Antennas are multiband and broad-
band due to their design, which incorporates elements
that correspond to each frequency throughout their
length, enabling signal resonance.

From the simulation results, the antenna reflection
coefficient performance can be seen in Fig. 3, name-
ly S,, of LPA (a) Model 1, (b) Model 2, (c) Model 3, (d)
Model 4, and (e) Model 5. From the simulation results,
the reflection coefficient performance in different mul-
tibands is obtained. Model 1 produces 4 multiband fre-
quencies (at 3 GHz, 4.3 GHz, 6.27 GHz, and 6.78 GHz)
with a minimum reflection coefficient value of -21.21
dB at 3 GHz. Model 2 has 7 multiband frequencies at
3 GHz, 4.5 GHz, 6 GHz, 6.79 GHz, 7.62 GHz, 8.71 GHz,
and 9.12 GHz with a minimum S11 of -25.8 dB at 4.5
GHz. The 3 GHz frequency can be used for Wi-Fi, LTE,
radar, and satellite communications, while the 4.5 GHz
frequency can be used for Wi-Fi, radar, and military
communications.
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Fig. 4. Radiation pattern Polar plot at Phi=0° of LPA: (a) model 5 compared to model 1 at 4 GHz, (b) model 5
compared to model 2 at 4 GHz, (c) model 5 compared to model 3 at 4 GHz, (d) model 5 compared to model
4 at 4 GHz, and (e) model 5 compared to model 4 at 5.7 GHz,and model 5 at frequency: 7,8,9 GHz
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Model 3 has 5 resonance frequencies at 3.48 GHz, 3.96
GHz, 4.4 GHz, 5 GHz and 5.97 GHz with a minimum reflec-
tion coefficient of -31.16 dB at 3.48 GHz, Model 4 has reso-
nance frequencies in 5 bands (with S11 < -10 dB at 3.48
GHz, 3.95 GHz, 4.93 GHz, 5.73 GHz and 10.51 GHz) and has
aminimum S11 at a frequency of 5.73GHz of -28.9 dB.

The 3.48 GHz frequency can be used for Wi-Fi 6, Fixed
Wireless Access (FWA), and loT due to its high speed,
low latency, and stable connectivity on mobile devices.
However, Model 5 has 8 multiband frequencies that
have a minimum reflection coefficient of -37.86 dB at
a frequency of 5.7 GHz. However, Model 5 has 8 mul-
tiband frequencies at 2.4 GHz, 3 GHz, 3.7 GHz, 5.7 GHz,
7.6 GHz, 10 GHz, 10.5 GHz, and 10.9 GHz. Model 5 has
the minimum reflection coefficient of -37.86 dB at a fre-
quency of 5.7 GHz. The 5.7 GHz frequency can be used
for communication, surveying, surveillance, and radar
on UAVs and airborne. It has high resolution in tracking
objects, has good penetration detection capabilities,
and is more stable in various weather conditions.

Fig. 4 shows comparison of radiation polarization in
the form of polar plots of several model forms against
model 5. We elected to demonstrate the radiation pat-
tern comparison in Fig. 4 (a) - (d) at 4 GHz since this is
the frequency at which the Model 5 reaches the highest
level of mainlobe magnitude. At 4 GHz frequency, mod-
els 1 and 2 have mainlobe magnitude of 7.29 dBi and
7.31 dBi. While the mainlobe direction of Model 1 and
Model 2 is 210 and 80. Side Lobe Level (SLL) of Model
1 and Model 2 at 4 GHz frequency is -15.4 dB and -14.8
dB. At 4 GHz frequency, Mainlobe magnitude of Model
3is 6.35 dBi, with main lobe direction 20, angular width
117.50, and SLL -14.5 dB. While, model 4 has a main lobe
magnitude of 5.56 dBi with mainlobe direction 140 and
SLL-13.7 dB. At 4 GHz, LPA Model 5 produces a mainlobe
9.21 dBi, with mainlobe direction 210, angular width
46.60, and -16.3 dB. At 4 GHz, Model 5 has the best main-
lobe directivity and SLL compared to the other models
of -16.3 dB. However, Model 3 has the best mainlobe
direction, which is 20. This indicates that the direction
of the mainlobe is only slightly shifted from the center.
Fig. 4 (e) is a comparison of the radiation pattern in the
form of LPA polar plot at a frequency of 5.7 GHz for LPA
Model 5 and Model 4. It can be seen from the figure that
by making a rhombus-shaped radiator (Model 5) can in-
crease the mainlobe by 3.34 dBi compared to a rectan-
gular radiator (Model 4). Fig. 4 (f) depicts the radiation
pattern of model 5 at frequencies of 7, 8, 9 GHz with
mainlobe magnitudes of 6.37 dBi, 7.33 dBi and 8.16 dBi
and mainlobe directions of 470, 390 and 90. While the
SLL of Model 5 at these frequencies are -0.5,-3.3, and -6.2
dB, respectively. At a frequency of 7 GHz the radiation
pattern performance of Model 5 decreases compared to
frequencies of 4, and 5.7 GHz but increases at frequen-
cies of 8and 9 GHz. From Fig. 4 (f) it can also be seen that
there is an increase in the performance of the main lobe
direction and SLL of the model 5 antenna at frequencies
of 7.8 and 9 GHz.
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Fig. 5 illustrates the surface current distribution for
each model. Surface current refers to the electric cur-
rent flowing across the antenna surface.

surface current (f=3) [1]
Component  Abs
Frequency 3GHz

Phase

Maximum (Plot)  489.157 A/m

surface current (f=5.7) [1] &

Component Abs
Frequency 57GHz
Phase 0*
Maximum (Plot)  125.244 A/m

(e)

Fig. 5. Surface Current performance of LPA: (a)
Model 1, (b) Model 2, (c) Model 3, (d). Model (4) and
(e) Model 5
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In this study, surface current was observed at differ-
ent frequencies based on the minimum reflection co-
efficient of the antenna as discussed in the previous
section. The surface current visualization shows vary-
ing colors representing intensity: blue (weak), green
(moderate), yellow (strong), and red (very strong).
Model 1 has the lowest reflection coefficient at 3 GHz
and produces a surface current of 489.16 A/m. Model 2
(shaped like the letter S) produces a surface current of
4454 A/m at 4.5 GHz, and Model 3 produces a surface
current of 295.643 A/m at 3.5 GHz. Model 4 produces a
surface current of 148.255 A/m at 5.7 GHz. While Model
5 produces a surface current of 125.244 A/m. Fig. 6 de-
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picts the directivity performance vs frequency of LPA
Model 1-5. From Fig. 6, it can be seen that LPA model 5
has greater directivity at most frequencies compared to
other models at most frequencies, namely at 3 GHz, 4
GHz, 5.7 GHz, 6 GHz, 8 GHz, and 10 GHz. At a frequency
of 5 GHz, Model 1 antenna has a directivity only slight-
ly higher than Model 5, namely, the difference is only
0.71 dBi. At a frequency of 7 GHz, there is an increase
in the directivity of model 2 compared to model 5 by
0.966 dBi. At a frequency of 11 GHz, antenna models
1, 2, and 3 have higher directivity than models 5 and
model 4. However, the greatest directivity is located at
a frequency of 4 GHz, obtained by Model 5 of 9.21 dBi.
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Fig. 6. LPA Directivity vs Frequency performance

At a frequency of 4 GHz, the Log Periodic Antenna
Model 5 has a directivity of 9.21 dBi, while Model 4 has a
directivity of 5.56 dBi. This shows an increase in directiv-
ity of 3.65 dBi by making the radiator rhombus-shaped.
Meanwhile, at frequencies of 6 GHz and 8 GHz, Model 5
has an increase in gain of 3.86 dBi and 2 dBi, respectively.
Differences in radiator shape and radiator dimensions
can affect the formation of multi-band frequencies and
affect the directivity performance of the antenna.

Fig. 7 shows a comparison of simulation and mea-
surement results performance of S11 using a VNA.
Antenna fabrication was performed on an LPA Model
5 using Rogers RO4003C material using a PCB etching
process. Prior to measurements, the antenna power
supply was connected to an SMA connector and mea-
surements were taken using a calibrated VNA. It results
show slight differences performance of S11 but they are
similar at some frequencies. The measured results seem
to be slightly better than the simulated results. These
discrepancies are mainly attributed to fabrication toler-
ances in the substrate and etching, small variations in
the dielectric properties, and additional mismatch and
loss introduced by the SMA connector and soldering.
Despite these effects, the measured |S11| remains be-
low —10 dB at the main operating bands, confirming
that the fabricated antenna operates as intended.
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Fig. 7. Comparison of simulation and Measurement
results

Table 1 shows a comparison of the antenna's per-
formance against its corresponding reference. The
antennas [23, 27, 28, 32] exhibit smaller dimensions
and broader bandwidths across each frequency multi-
band relative to our developed antenna; nevertheless,
our antenna features a greater number of multibands,
superior maximum directivity, and enhanced imped-
ance bandwidth (S11) compared to them. Antennas
[24-26, 30-34] exhibit greater bandwidths over many
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frequency multibands; however, they are bigger in size
compared to our developed antenna, which features
more frequency multibands and superior impedance
bandwidth. Table 1 demonstrates that the dimensions
of the model 5 antenna are less than those of models

Ref

[23]

[24]

[25]

[26]

[27]

[28]

[29]

(30]

[31]

[32]

[33]

[34]

[35]

Model 1

Model 2

Model 3

Model 4

Our
purposed
(Model 5)

Volume 17, Number 5, 2026

Antenna size
Substrate

0.034A x 0.004 A
FR4

0.18A % 0.18 A
FR4

0.14A % 0.14 \
FR4

0.175A % 0.09A
FR4

0.048\ x 0.024\
FR4

0.02\ X 0.02 \
FR4

n/a FR4

0.79A x 0.79 A
RT Duroid 5880

0.84A % 0.36 A

0.026A x 0.035 A
FR408

0.35A % 0.35\

0.179A X 0.086 A
FR4

0.16A X 0.08 A
FR4

0.173A % 0.055 A
RO4003

0.173A % 0.055 A
RO4003

0.2\ X 0.064 A
RO4003

0.2\ X 0.064 A
RO4003

0.138A % 0.044 A
RO4003

Table 1. Comparison of Related Studies

freq

900, 1900,
2600, 5200,
5800

1.8,28,5.7,
9.6

12,38, 57

35,58

12,88, 57

24,35,44,
6.09,7.7

24,3.5,5.7

5.7,6,6.45

1.8,24,3.6,
5.8

3.71,4.21,
5.16,6.98,
9.44

233, 3.3,
5.03,6.84,
8.12,9.75

3.7,49

35,55

3,43,6.2,
6.8

3,4.5,6,16,
6,79,7.62,
8.71,9.17

3.48, 3.96,
4.41,5.01,
5.97

3.48,3.93,
5.73,10.5

24,3,37,
5.7,7.6,7.6,
10,10.5,
10.9

Min S11 (dB)

-23
(at 5.8 GHz)

-28.64
(at 5.7 GHz)

-14.7
(at 5.7 GHz)

-15
(at 5.8 GHz)

=15
(at 5.7 GHz)

-9
(at 6.6 GHz)

-25
(at 5.7 GHz)

-13
(at 5.7 GHz)

-20
(5.8 GHz)

-20
(at 5.16 GHz)

-20
(at 5.03 GHz)

-27
(at 5 GHz)

24
(at 5.5 dB)

-15.3
(4.3 GHz)

-15.95
(6.16GHz)

-17.62
(5.97)

-29.4
(5.73)

-38.03
(5.7)

Bandwidth

25.3%, 49.6%,
34.8%

11%, 10.5%, 5.52%,
9.3%

6.72%, 4.3%, 2.44%

11,1%, 13,91%

6.72%, 4.3%, 2.44%

9.16%, 28.7%,
23.18%, 6.45%,
14.2%

150 MHz, 324 MHz
and 1608 MHz

n/a

18.97%, 54.84%,
10.78%

40 MHz,50 MHz,
110 MHz, 80 MHz.
70 MHz

4.72 %, 4.24 %, 3.38
%, 3.95 %, 3.94 %,
and 6.67 %,

5,4%, 4.08%

12,86%, 19.8%

0.65%, 0.93%,
0.64%, 0.73%

1.05%, 1.55%,

0.49%, 1.03%,

8.73%, 0.91%,
2.18%

1.72%, 2.13%, 1.6%,
2.02%, 0.5%

0.95%, 1.37%,
1.22%, 1.05%,
0.76%

0.41%, 0.96%,

0.81%,0.73%,

2.82%, 2.34%,
11.64%

Max Dir &

Max Eff

6.3 dBi
n/a

3.1 dBi
n/a

n/a

13dB
82%

3.78dB
69.18%

2.92 dBi
94.8%

4.33 dBi
n/a

6.26 dBi
n/a

6.38 dBi
41%

5dB
80%

6.48 dBi
n/a

5dBi
75%

3.2 dBi
78%

8.55 dBi
52%

7.3 dBi
30%

8.3 dBi
64%

7.04 dBi,
60.4%

9.2 dBi
84%

1 through 4. Antenna 5 possesses a greater number
of frequency multibands, superior impedance perfor-
mance, and enhanced gain and efficiency compared to
models 1 through 4. This concludes that the antenna
can be recommended for multiband applications.

Application

GSM (880-960 MHz), DCS, PCS, UMTS,
2.4 GHz WLAN, WiMAX, 5 GHz WLAN
(5725-5825 MHz)

GNSS (1.6 GHz), WiMAX (2.5 GHz), WLAN
(5.8 GHz), X-band (9.5 GHz)

L-band (1.2 GHz), WLAN (5.7 GH2)

5G Sub-6 GHz MIMO, LTE-U/LAA,
Smartphone,Massive MIMO 10x10

GSM, GPS, Galileo, DCS, PCS, UMTS, LTE
2300/2500, WLAN, WiMAX, 5G sub-6 GHz

Bluetooth, WLAN 2.4 & 5.8 GHz, WiMAX,
LTE, ITS 5.9 GHz, X-band comm

WBAN (Wireless Body Area Network), ISM
2.4 &5.7 GHz, UWB 3.5 GHz

WLAN 5 GHz, ISM 5.725-5.875 GHz,
C-Band Comm, Triplexer Systems

NB-1oT/ISM/5 G

Wireless Communication

5G/X Band

MIMO 5G Communication

5G Smart Phone

Wifi, 5 G, Radar (3GHz), FWA, IoT (4.3 GHz)
and Wi-fi 6E and Industrial Appl.

5G, Wifi (3GHz), Radar, Military
communication (4.5 GHz, 7.6 GHz), Wifi
6E (6 GHz), Remote sensing (8.7 GHz),
Navigation (9 GHz), UAV, Airborne Radar

5G, FWA, IoT (3.5 GHz), Satellite
communication, radar (4GHz), 5G
(4.4GHz), Wifi, Radar (5 GHz), Wifi 6E and
FWA (6GHz)

Wifi, 5 G, Radar (3GHz), Satellite Comm (4
GHz), Wifi, Radar (5 GHz), Remote sensing,
UAV communication (10 GHz)

Wifi (2.4 GHz), 5 G, Radar (3GHz, 3.6 GHz),

Satellite (4 GHz), Wifi, Radar (5 GHz), UAV

communication (5.7 GHz), Airborne radar,
remote sensing (9 and 10 GHz)
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Table 1 shows a comparison of the antenna's per-
formance against its corresponding reference. The
antennas [23, 27, 28, 32] exhibit smaller dimensions
and broader bandwidths across each frequency multi-
band relative to our developed antenna; nevertheless,
our antenna features a greater number of multibands,
superior maximum directivity, and enhanced imped-
ance bandwidth (S11) compared to them. Antennas
[24-26, 30-34] exhibit greater bandwidths over many
frequency multibands; however, they are bigger in size
compared to our developed antenna, which features
more frequency multibands and superior impedance
bandwidth. Table 1 demonstrates that the dimensions
of the model 5 antenna are less than those of models
1 through 4. Antenna 5 possesses a greater number
of frequency multibands, superior impedance perfor-
mance, and enhanced gain and efficiency compared to
models 1 through 4. This concludes that the antenna
can be recommended for multiband applications.

4. CONCLUSION

This study presented a comparative analysis of five
log-periodic microstrip antennas with different square-
patch geometries designed to operate between 3 and
11 GHz. The simulations demonstrate that Model 1
creates four multiband frequencies, Model 2 produces
seven, Model 3 produces five, Model 4 produces five,
and Model 5 produces eight operational bands with
|S11]<—10 dB. Model 5 produces 8 resonance frequen-
cies at 2.4, 3, 3.7, 5.7, 7.6, 10, 10.5 and 10.9 GHz with
the best impedance, minimum |S11| of —37.86 dB at 5.7
GHz, and the highest directivity of 9.21 dBi at 4 GHz.
Model 5 was fabricated and measured, and the mea-
sured S11 curve agrees reasonably well with the simu-
lation. Compared with previously reported multiband
antennas, the proposed Model-5 LPA offers more res-
onant bands, a minimum resonance frequency at 5.7
GHz, and higher directivity while keeping a simple, sin-
gle-feed structure, making it suitable for multistandard
communication and radar applications such as Wi Fi,
5G, UAV, and remote-sensing systems. Future work will
focus on measuring radiation patterns and efficiency,
further optimizing the radiator shapes, and integrating
the proposed antenna into complete communication
and radar front-ends.
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