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Abstract : A coplanar waveguide (CPW)-fed microstrip dual-band antenna array exists as the primary focus of
this paper due to its optimization for UWB wireless communication. The designed antenna functions at 4.6 GHz
while providing a bandwidth range of 0.6 GHz and operates at 10.2 GHz supporting a bandwidth of 0.4 GHz. The
antenna uses a microstrip transmission line for feeding purposes because it enables optimal VSWR performance
while supporting efficient wireless communication operations. The designed antenna reaches 6 dB gain through
86% efficiency and 95% radiation efficiency. Analyses of the radiation pattern together with input impedance
and current distribution and gain were conducted through IE3Dv14.65 Zeland Software. Keywords: CPW, ultra-
wideband, VSWR, radiation pattern, input impedance, current distribution.

Introduction: UWB technology allows secure high-bandwidth and low-power wireless transmissions through
short distances. UWB technology emerged from its radar imaging origins to find new applications in precision
tracking and wireless communication as well as sensing systems. UWB technology received approval from the
Federal Communications Commission (FCC) during 2002 which then led to extensive research about commercial
applications. UWB system antennas require specific design features including a wide bandwidth and compact
dimensions coupled with ability to radiate omnidirectionally or directionally and deliver high efficiency. The
allocated spectrum for UWB communication spans from 3.1-10.6 GHz which overlaps with wireless technologies
like WLAN, WiMAX along with satellite communications. UWB antennas transmit electromagnetic pulses rather
than carrier frequencies because of which they simplify transmitter and receiver system hardware. The growing
need for peer-to-peer loT device communication makes UWB technology an appropriate solution for
applications that need fast data transport. An antenna design is presented to support wireless and satellite
communication bands which include GSM AWS WCDMA UMTS ISM Wi-Fi and onboard aircraft internet-based
AMSS application.
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Il. Antenna Design Considerations

Table 1: Antenna Parameters
Parameter Value
Substrate Thickness 40 mils
Dielectric Constant 4.4
Patch Length (L) 700 mils
Patch Width (W) 400 mils
Inset Width (S) 50 mils
Inset Depth (D) 400 mils
Strip Width (T) 40 mils

Feed Line Length (F) 385 mils

A. VSWR Calculation

Voltage standing wave ratio (VSWR) is determined by the reflection coefficient (), representing impedance
mismatches in transmission lines. The relationship between maximum and minimum voltages along the line
defines VSWR as:

v
r=_",

Vi Vinax = Vi + Vi = Vi + pVy = Ve (1 + p).
VSWR— Yux _ 14p Viin = V5 =V, =V — pV; = V(1 - p).
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Since |I| lies within the range [0,1], the VSWR value remains 21, ensuring efficient power transfer.

B. Current Distribution

Current distribution is analyzed by segmenting the antenna conductors and determining the moment
contribution of each segment. The moment is calculated based on current magnitude and segment vector
orientation. Matching conditions at segment boundaries ensure accurate current distribution estimation.

Fmn E-Currsnt = 119,02 [A/m)
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C. Radiation Pattern
Radiation patterns describe the directional distribution of radiated power. The transmitted power density is given
by:

G(a, ) _
4mr? o

P, = A, D)W

W(g, @)=
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where is the transmitted power. The received power, influenced by the antenna’s effective aperture, is given by:

G

472

P,=A—_P

. [
P, = A 6,0 rpe P

p, — 4,516:®)

2 A2 Pli'
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"7 (mr)r

These parameters determine the overall performance of the antenna in various communication scenarios.

I1l. Simulated Results

Antenna array pattern
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Simulations were performed using Zeland |E3Dv14.65 software to evaluate radiation patterns, S-parameters,
efficiency, and Z-parameters.

The antenna exhibits a gain of 6 dB with high efficiency (86%) at the target frequency range. VSWR remains
within acceptable limits (>1), ensuring minimal signal loss. Simulated return loss (511) closely correlates with
measured values, validated using an HP8510C vector network analyzer. The correlation coefficient between
simulated and measured results is 0.98, with a mean square error of 0.022.

IV. Conclusion

The proposed antenna demonstrates strong suitability for downlink applications within the 4.3 GHz — 4.9 GHz
frequency range, achieving the desired gain and efficiency A compact wideband microstrip antenna was
successfully designed and simulated. Simulation results confirm that the antenna meets performance
expectations, making it an ideal candidate for wireless communication applications.
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