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Abstract — Several power divider designs exist in the
literature and are also commercially available. However,
these dividers are not wideband. In this paper, a low-loss,
ultra-wideband (UWB) 16-way power divider for UWB
applications is presented. Notably, the design employs
15 cascaded multi-stage Wilkinson power dividers with
a total of 90, 0402 package surface mounted chip resis-
tors to enable operation from 0.2 to 3.6 GHz. Remark-
ably, the fabricated prototype achieves an 18:1 input and
output impedance bandwidth with VSWR < 1.2 thanks
to an optimization approach that eliminates any additive
reflection from each of the power division stages. In
addition, the maximum insertion loss is 3 dB at the
highest frequency of operation, while the maximum
phase imbalance between output ports is 4 degrees.
The measurements show excellent agreement with the
simulations.

Index Terms — Feed network, power divider, ultra-
wideband, Wilkinson.

I. INTRODUCTION

Power dividers are essential components in RF and
microwave systems, enabling signal splitting for vari-
ous applications, including telecommunications, radar,
and wireless communication systems [1]. Their role
is to distribute signals equally or with specified ratios
across multiple pathways. Power dividers are gener-
ally classified into a few types: resistive, T-Junction,
Wilkinson, and hybrid. A typical limitation among these
dividers is their narrow bandwidth, which makes them
unsuitable for bandwidth demanding applications [2].
In modern ultra-wideband (UWB) systems, it is cru-
cial to have a power divider that can operate over a
broad range of frequencies (>2:1) while maintaining
low insertion loss [3], good port isolation, and mini-
mal phase imbalance. For instance, in the phase-array
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designs presented in [4-8], a power divider with the
specified characteristics could serve as an effective
feeding network. Other practical scenarios where UWB
power dividers can be beneficial include high precision
imaging and positioning systems [9, 10].

Different designs to extend the bandwidth of power
dividers have been explored. For example, in [11], a
two-way, multilayer slotline power divider was shown
to operate from 3.1 to 10 GHz. Additionally, in [12],
a microstrip power divider using a pair of stepped-
impedance open-circuited stubs and parallel coupled
lines achieved a bandwidth ratio of 3.4:1. Moreover,
a feed network design consisting of cascaded three-
stage Wilkinson power dividers was used to feed a 16-
element phased antenna array across 5 to 30 GHz [13].
Also, in [14], an 8-way power divider with printed car-
bon ink resistors and tapered microstrip lines operated
from 0.5 to 25 GHz. While these designs increased the
operational bandwidth as compared to traditional power
dividers, there are still some shortcomings. For instance,
the designs from [11] and [12] achieved a bandwidth
ratio of only 3.4:1 and for only two output ports. The
design presented in [13] increased the number of output
ports to 16 with a bandwidth ratio of 6:1. However,
6:1 is still not large enough for some demanding UWB
applications. Lastly, the 8-way resistive power divider
from [14] achieved a bandwidth ratio of 50:1, but
suffered from an insertion loss of up to 7 dB at the
high band. With respect to [13] and [14], our proposed
design provides 3x improvement in bandwidth and a
4 dB improvement in insertion loss at higher bands,
respectively.

To concurrently achieve large bandwidth, low loss,
and high number of output ports, this paper intro-
duces a 16-way power divider that exhibits 18:1 band-
width and very low insertion loss across the frequency
band. Notably, the proposed design is structured using
a series of 15 cascaded multi-stage Wilkinson power
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dividers, each optimized for low insertion loss and high
impedance bandwidth. By incorporating a total of 90,
0402 chip resistors, the design is able to operate from
0.2 GHz to 3.6 GHz. The power divider’s input and
output impedance port matching are further optimized
to mitigate reflective losses that could otherwise accu-
mulate across the cascading stages.

The optimized architecture yields significant perfor-
mance benefits, achieving a maximum insertion loss of
only 3 dB at the highest operational frequency while
maintaining the phase imbalance between output ports
below 4 degrees. These characteristics make the pro-
posed power divider highly attractive for UWB array
feeding. A prototype was fabricated and measured to
verify the performance. The following sections present
the design methodology, implementation details, pro-
totype fabrication, and performance analysis. A 16-
port power divider achieving a bandwidth ratio greater
than 15 : 1, while maintaining low insertion loss and
minimal phase imbalance, is not commonly found in
the literature. This work contributes a novel solution
addressing these challenges within a compact and opti-
mized architecture.

II. POWER DIVIDER DESIGN AND
SIMULATION

A. Design considerations

In a traditional Wilkinson divider, the circuit splits
the input power into two equal outputs through quarter-
wave transmission line sections that transform the output
impedance back to the input impedance. For a simple
two-way divider, the impedance of each quarter wave
transformer/leg is chosen as [15]:

Zh =27, (1)

where Zj is the characteristic impedance of the overall
system (typically 50 Q). This impedance transforma-
tion ensures that each output port maintains a matched
condition with respect to the input, minimizing reflec-
tions. Furthermore, a resistor connecting the two output
ports (of value 2Z;) absorbs any potential imbalances in
power or phase between the outputs, providing isolation
and preventing undesired coupling [15, 16]. Notably, a
single-stage Wilkinson power divider, while effective for
narrowband applications, cannot maintain low VSWR
and consistent performance across ultra-wideband fre-
quencies. This limitation arises due to the quarter-wave
impedance transformation only working optimally at a
specific frequency, leading to increased mismatches and
higher losses outside a narrow range.

The design of each 1-to-2 Wilkinson cell division
followed a systematic procedure to balance bandwidth
and complexity. First, the target operating band [fi, f2]
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was defined, and the center frequency was set as fo =
V (fif2), with all quarter-wave lines designed to be
Ag/4 at fo. To determine the minimum number of
sections, m, we began with a single quarter-wave section
and evaluated the simulated return loss across the band.
If the response did not meet the expected return-loss
target (> 10-15 dB), more lg /4 sections were added.
The smallest m value that satisfied the set specification
was selected to minimize both insertion loss and layout
complexity.

For a single-section divider, the quarter-wave
impedance per branch was set to Z' = v/2Z, with a
single isolation resistor of R = 2Z placed between the
output ports. For the multi-section designs, a progres-
sion of impedances (Z,2,...,Z,) were employed to
realize the gradual transformation from Zy to 2Z,. Cor-
respondingly, multiple resistors were distributed along
the arms such that their combined effect maintained
approximately 2Z; isolation at the design frequency.
This distribution provided a flatter isolation response
across the wideband range as compared to using a single
lumped resistor.

Each impedance value was then translated
into physical microstrip dimensions using standard
microstrip equations. To further suppress parasitic
reflections, adjacent sections were connected using short
linear tapers rather than abrupt width steps. The final
optimization values were performed through circuit
simulations to ensure that the bandwidth, insertion loss,
return loss, and isolation targets were simultaneously
achieved.

To overcome bandwidth limitations, a multi-stage
Wilkinson power divider design is adopted. The pro-
posed design uses a six-stage (meaning each cell
includes six resistors) Wilkinson divider structure within
each of the 15 cascaded cells. This approach divides
the power sequentially in steps, achieving incremental
impedance transformations that enable the divider to
achieve large bandwidths. The layout of the proposed
divider is shown in Fig. 1.

1 Input, 8 Outputs
8 Outputs

Fig. 1. Layout of the proposed 16-way power divider.



B. Geometry optimization for UWB performance

In the initial design phase of the 16-way power
divider, we followed a modular approach that consisted
in creating a single six-stage, two-way Wilkinson power
divider unit cell able to operate from 0.2 to 3.6 GHz.
These identical unit cells were then cascaded in a
sequential manner, ultimately obtaining 16 outputs, by
continuously splitting the signal in stages, as shown in
Fig. 2.

However, this approach encountered significant
challenges in a practical implementation, as evidenced
by the input VSWR shown in Fig. 2. Specifically,
the input VSWR plot reveals a resonance at 0.6 GHz
and many more higher frequency resonances, which
degraded the input matching significantly across the
band. These resonances were caused by cumulative
reflections that emerged due to the repeated cascad-
ing of identical unit cells. These mismatches added
to one another at certain frequencies where the phase
alignment of reflected signals reinforced each other. As
these reflections compounded, they introduced strong
resonances within the VSWR, ultimately compromising
the bandwidth and performance of the divider.

6 Stage Wilkinson Power
Divider Unit Cell

Resonance and
harmonics

0.1 0.‘6 1.‘1 1i6 2.‘1 2.‘6 3.‘1 3.6
freq, GHz

Fig. 2. Details of modular design with identical unit cells

and VSWR performance. Cumulative reflection creates

resonance at 0.6 GHz and its corresponding harmonics.

To address the resonances, we implemented a geom-
etry optimization process for each stage of the divider.
Rather than using identical unit cells, we optimized
several design parameters for each individual power
splitting section within the division stages, creating four
unique modules represented by colors in Fig. 3. This
careful adjustment provided a unique impedance trans-
formation for each stage, breaking the repetitive pattern
that had previously led to resonances. The schematic
of the design’s modules is shown in Fig. 4, with the
component values and dimensions detailed in Tables 1
through 5.
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Fig. 3. Optimized design layout and VSWR perfor-
mance of 16-way power divider operating from 0.2 to
3.6 GHz. Each stage of the power division, represented
by different colored modules, is composed of a series of
unique, optimized, two-way, six-stage Wilkinson power
dividers. Any cumulative reflection is eliminated.

In the optimization process, multiple design param-
eters were strategically selected. The width and length
of each line segment were calculated to maintain
impedance matching across the operating band. In addi-
tion, gradual tapering in certain transmission line sec-
tions was introduced to facilitate smooth impedance
transitions. This technique minimized abrupt impedance
changes between sections, reducing reflection and
enhancing bandwidth. Furthermore, the values of the
0402 chip resistors were optimized at each stage to
absorb any imbalances and provide effective isolation
between adjacent outputs. The resistors prevent inter-
port coupling by dissipating unwanted signals, ensuring
isolation as well as phase stability across the wide
bandwidth. Moreover, the distance between consecu-
tive sections was also adjusted to reduce coupling and
minimize reflections. Importantly, each section of the
power divider was meandered in order to reduce the
size of the structure, as depicted in Fig. 4. Overall, the
meticulous optimization created a distinct impedance
transformation at each stage, effectively disrupting the
repetitive structural pattern and eliminating cumulative
reflections that had previously led to resonances.

C. Simulations

Simulations of the optimized design from Fig. 3
are shown in Fig. 5. A two-step optimization process
was applied to refine the divider design. The first,
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Table 1: Two step optimization process
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Parameter Category

Initial Values (Through Derivation)

Constraints in Optimization

Transmission line widths

Transmission line lengths

Isolation resistors

Number of sections per arm

Cascading strategy

Calculated from closed-form microstrip
equations for each impedance Zg

Set to A, /4 at center frequency fo

Set to R = 2Z, (single-section), and
distributed for multi-section arms

Determined by return-loss target
(> 10-15 dB)

Initially, identical 1-to-2 cells. Further
optimized based on their dependence to
previous stages

Limited by available substrates and
manufacturing pitch (min trace width
> 5 mil)

Tuned within £15% during circuit
optimization

Adjusted within £15% during circuit
optimization

Limited to < 8 to minimize
complexity

Fixed 16-way network topology

Table 2: Microstrip transmission lines dimensions

Components Module 1 Module 2 Module 3 Module 4
Wmm) | L(mm) | W(@mm) | L(mm) | W(mm) | L (mm) | W (mm) | L (mm)
MTLI1 1.69 117.22 0.87 1.80 1.13 0.78 2.05 0.76
MTL2 0.54 2.94 0.28 5.80 0.36 4.26 0.65 2.25
MTL3 0.54 0.31 0.28 2.58 0.36 1.10 0.65 0.31
MTL4 0.54 1.69 0.28 1.97 0.33 1.86 0.65 1.01
MTL5 0.48 0.30 0.30 1.80 0.53 0.67 0.31 0.67
MTL6 0.48 0.30 0.30 0.32 0.53 0.67 0.31 0.67
MTL7 0.48 1.58 0.46 1.89 0.53 1.74 0.31 0.95
MTLS8 0.75 0.31 0.47 0.58 0.71 1.04 0.78 1.33
MTL9 0.75 0.31 0.47 0.90 0.71 1.66 0.78 0.92
MTLI10 0.75 1.58 0.47 1.90 0.87 7.33 0.85 1.14
MTLI11 0.59 1.58 0.47 1.90 0.87 7.27 0.85 0.95
MTLI12 0.59 0.73 0.46 1.77 0.87 1.56 0.85 0.87
MTL13 0.59 1.54 0.46 1.77 0.87 1.56 0.85 0.87
MTL14 0.82 2.30 0.71 7.46 1.12 3.82 1.00 1.04
MTLI15 0.82 1.58 0.71 1.68 1.12 3.92 1.00 2.20
MTLI16 0.82 1.58 0.71 1.68 1.12 3.92 1.00 2.20
MTL17 0.55 0.73 0.53 1.58 0.71 0.66 1.19 3.20
MTLI18 0.55 0.73 0.53 0.63 0.71 0.66 1.19 3.20
MTLI19 0.55 0.83 0.53 1.58 0.71 0.66 1.19 3.20
MTL20 0.87 0.38 1.13 2.05 0.30 1.43 0.30 1.43
Table 3: Microstrip T-Junction dimensions
Components Module 1 (mm) Module 2 (mm) Module 3 (mm) Module 4 (mm)

W1 | W2 | W3 | W1 | W2 | W3 | W1 | W2 | W3 | W1 | W2 | W3

MTIJ1 0.54 | 054 | 1.69 | 0.28 | 0.28 | 0.87 | 0.36 | 1.13 | 0.65 | 0.65 | 2.05 | 0.85
MTJ2 0.54 | 048 | 0.54 | 0.28 | 0.30 | 0.28 | 0.53 | 0.41 | 0.65 | 0.67 | 0.65 | 0.65
MTJ3 048 | 075 | 048 | 0.30 | 047 | 048 | 0.71 | 0.53 | 0.67 | 0.78 | 0.67 | 0.67
MTJ4 0.75 | 059 | 0.75 | 047 | 046 | 047 | 0.87 | 0.71 | 0.85 | 0.85 | 0.78 | 0.85
MTIJ5 0.59 | 082 | 059 | 046 | 0.71 | 0.46 | 1.12 | 0.87 | 1.00 | 1.00 | 0.85 | 1.00
MTIJ6 0.82 | 055|082 | 071|089 071 | 1.12 | 1.12 | 1.00 | 1.19 | 1.00 | 1.19
MTJ7 055|124 1055|089 | 124|089 | 153|124 | 1.19 | 143 | 1.19 | 1.19




Table 4: Curved microstrip transmission lines dimensions
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Components Module 1 (mm) Module 2 (mm) Module 3 (mm) Module 4 (mm)
W | Z£20) R W | Z£20) R W | Z£20) R W Z(°) R
MCIl1 0.54 | 180 | 1.51 | 0.28 | 180 | 2.16 | 0.36 | 180 | 5.08 | 25.56 | 180 | 4.17
MC2 0.54 90 1.27 | 0.28 90 1.27 | 0.36 90 1.36 | 25.56 90 1.37
MC3 0.48 90 1.27 | 0.30 90 1.27 | 0.53 90 1.36 | 26.40 90 1.37
MC4 048 | 180 | 1.51 | 0.30 | 180 | 2.16 | 0.53 | 180 | 5.08 | 26.40 | 180 | 4.17
MC5 0.48 90 1.27 | 0.30 90 1.27 | 0.53 90 1.36 | 30.58 90 1.37
MC6 0.75 90 1.27 | 0.47 90 1.27 | 0.71 90 1.36 | 30.58 90 1.37
MC7 0.75 | 180 | 1.51 | 047 | 180 | 2.16 | 0.71 | 180 | 5.08 | 30.58 | 180 | 4.17
MC8 0.75 90 1.27 | 0.47 90 1.27 | 0.71 90 1.36 | 33.51 90 2.71
MC9 0.59 90 1.35 | 0.46 90 1.28 | 0.87 90 1.27 | 33.51 90 2.71
MCI10 059 | 180 | 1.51 | 046 | 180 | 1.27 | 0.87 | 180 | 2.84 | 39.53 | 180 | 3.77
MCl11 0.59 90 1.27 | 0.46 90 1.28 | 0.87 90 1.27 | 39.53 90 3.77
MC12 0.59 90 1.27 | 0.71 90 1.28 | 1.12 90 1.27 | 39.53 90 3.77
MCI13 0.82 | 180 | 1.27 | 0.71 | 180 | 1.43 | 1.12 | 180 | 2.84 | 46.77 | 180 | 3.77
MCl14 0.82 90 1.27 | 0.71 90 1.27 | 1.12 90 1.27 | 46.77 90 3.77
MCI15 0.55 90 1.27 | 0.89 90 1.28 | 1.53 90 1.27 | 46.77 90 3.77
MCI16 055 | 180 | 1.27 | 0.89 | 180 | 1.43 | 1.53 | 180 | 2.84 | 56.14 | 180 | 3.77
MC17 0.55 90 1.27 | 0.89 90 1.28 | 1.53 90 1.27 | 56.14 90 3.77
MCI18 2.33 90 1.27 | 1.24 90 1.28 | 1.24 90 1.27 | 56.14 90 3.77
Table 5: Tapered microstrip transmission lines dimensions
Components Module 1 (mm) Module 2 (mm) Module 3 (mm) Module 4 (mm)
W1 | W2 L W1 | W2 L W1 | W2 L W1 | W2 L
MTP1 055|087 | 032 | 1.24 | 1.13 | 0.31 | 0.54 | 2.05 | 0.31 | 1.43 | 1.69 | 1.57
Table 6: 0402 resistor values
Components Module 1 Module 2 Module 3 Module 4
Resistance () | Resistance () | Resistance (2) | Resistance (Q)

R1 150.00 150.00 150.00 261.00

R2 261.00 154.00 180.00 300.00

R3 300.00 267.00 242.00 300.00

R4 348.00 294.00 348.00 348.00

R5 300.00 300.00 300.00 300.00

R6 300.00 300.00 100.00 300.00

circuit-level simulations were performed in Keysight’s
ADS, where the cascaded 1-to-2 Wilkinson cells were
optimized based on the starting values described in
section II, part B. The optimization was carried out in
a sequential manner, with each subsequent cell tuned
while accounting for the response of the preceding stage.
In this manner, no two cells remained identical in the
final implementation. The latter was key to suppressing
cumulative impedance mismatches and potential reso-
nances.

Once the complete 16-way structure was finalized
at the circuit level, the layout was transferred into Ansys
HFSS for full-wave electromagnetic simulation. This
final validation ensured that electromagnetic coupling,
discontinuities, and higher-order effects were properly

captured. The initial design parameters used in the opti-
mization process were not arbitrarily selected but were
derived from the synthesis procedure outlined in section
IL, part B (resistor selection, microstrip line width/length
calculation, taper calculation, etc.). Table 1 summarizes
the key parameter categories and the constraints applied
during optimization.

As shown in Fig. 5, the design operates from
0.20 to 3.6 GHz and demonstrates an impressive 18:1
bandwidth with an input VSWR < 1.5 and an output
VSWR < 1.8. Furthermore, the design achieves an
insertion loss of only 2 dB higher than that of an ideal
16-way power divider. Additionally, the port isolation
is excellent, except for neighboring ports, where the
isolation is ~ 10 dB.
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Fig. 4. Top to bottom: Power divider module schematic
and Module 4 sample layout (notice meandering and
tapering).
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Fig. 5. Simulated input VSWR, output VSWR, insertion
loss, and port isolation of the optimized, modular design
from Fig. 3.

III. PROTOTYPE FABRICATION AND
MEASUREMENTS
A. Fabricated prototype

A prototype of the optimized, 16-way Wilkinson
power divider from Fig. 3 was fabricated on a Rogers
4350B substrate [17]. The substrate was selected for its
suitable dielectric properties in high-frequency applica-
tions, featuring a relative permittivity of & = 3.66, a loss
tangent tan & = 0.0037, and a total thickness of 0.76 mm.

The fabrication process involved the precise place-
ment of 90 surface-mounted resistors in 0402 packages.
Specifically, the 0402 resistor package size was chosen
to be in compliance with the microstrip trace size.
An automated pick-and-place machine was employed
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Fig. 6. Details of the fabricated 16-way power divider
prototype.

to position the resistors, ensuring consistent alignment
and reliable electrical contact. Notably, these resistors
played a critical role in isolating output ports to maintain
uniform performance across the broad bandwidth. For
measurements, 17 SMA connectors were hand-soldered
to the prototype. One connector was placed at the input
port and 16 at the output ports. The fabricated prototype
is shown in Fig. 6.

Notably, resistor tolerances and placement errors
can introduce measurable amplitude and phase imbal-
ances in power dividers, particularly in Wilkinson con-
figurations. These variations were modeled and consid-
ered in our circuit-level and full wave electromagnetic
simulation. Specifically, the deviations in values were
imported from the datasheets of commercially available
0402 resistors. For example, a +5% tolerance in the
isolation resistor can lead to amplitude imbalances of
up to 0.4 dB and phase errors approaching +5°[18],
especially near the upper end of the operating frequency
range. Placement inaccuracies, such as a 0.2 mm shift in
resistor location or misalignment in microstrip geome-
try, can further increase mismatch, leading to degraded
return loss and isolation performance. Simulations show
that a shift of 0.2 mm in resistor placement within
the transmission line can result in an increase of the
insertion loss by 0.85 dB across the design frequency
range.

Further, dielectric substrates used in microstrip cir-
cuits, such as FR4, Rogers 4350, and alumina (Al,O3),
also impose power limitations governed by their ther-
mal conductivity and dielectric breakdown thresholds.
Standard substrates like FR4 and Ro4350 can only
handle a few watts due to poor thermal dissipation,



while advanced ceramics such as alumina and aluminum
nitride (AIN) can support power levels approaching 1—
2 kW when paired with wide transmission lines and
effective heat sinking. Nevertheless, MW-level power
handling remains beyond the scope of microstrip tech-
nology and instead requires waveguide-based archi-
tectures, vacuum electron devices, and metal-ceramic
structures.

B. Measurements

The performance of the fabricated 16-way Wilkin-
son power divider was measured using an E5071C ENA
Vector Network Analyzer (VNA). The VNA measure-
ments focused on evaluating several critical performance
metrics, including port VSWR, insertion loss, isolation
between output ports, and phase imbalance across the
output ports. These measurements are plotted vs simula-
tions in Fig. 7.

For the VSWR measurements, both input and out-
put ports were evaluated to ensure impedance match-
ing across the intended frequency range. As seen in
Fig. 7, the measured input VSWR matches simula-
tions, whereas the measured output VSWR is better
than expected, verifying UWB operation from 0.2 to
3.6 GHz. In addition, the insertion loss was measured
at every output port to assess the divider’s efficiency
in power distribution. Measurements of the insertion
loss show good agreement with simulations. However,
a slight drop in performance is seen as the frequency
increases, where measurements exhibit an extra 1-2 dB
of loss on average as compared to the simulations. This
could be due to ohmic losses being more prevalent at
high frequencies.

At upper bands, insertion loss in power dividers
and similar RF structures often exceeds expected values
based on ohmic losses alone. While conductor (ohmic)
loss due to skin effect increases with frequency, its
contribution is usually limited to ~ 0.2-0.5 dB/inch on
standard copper microstrip lines [19]. However, con-
ductor surface roughness becomes a major contributor
at these frequencies. For example, rough copper with
RMS height ~ 2um can increase effective resistance by
10-20 %, leading to additional losses of 0.5—1 dB/inch.
Similarly, dielectric losses contribute meaningfully; for
instance, Rogers RO4350B (tan § = 0.0037 at 10 GHz)
can cause 0.1-0.3 dB/inch loss [17], and material
variability or temperature-induced dielectric drift can
introduce further imbalance and phase error. Moreover,
connector transitions and launch structures (e.g., SMA
to microstrip) can add another 0.3—0.7 dB per interface
due to imperfect impedance matching and ground conti-
nuity [20].

Still, the overall worst-case measured insertion loss
is only 3 dB higher than the expected ideal 16-way
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Fig. 7. Measured input VSWR, output VSWR, inser-
tion loss, port isolation, and phase imbalance of the
fabricated prototype from Fig. 6. Measured results are

depicted in solid lines, while dotted lines present the
simulation data.
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power divider. To examine isolation between ports, mea-
surements were taken across various port combinations.
These included both neighboring ports and those spaced
farther apart. As displayed in the isolation plots, mea-
sured curves show a slightly better performance across
the whole band of operation, with the lowest isolation
between neighboring ports being =15 dB. Finally, phase
imbalances across the output ports were measured by
assessing multiple port combinations. Both adjacent
and distant port pairs were analyzed to determine the
uniformity of the phase distribution. As seen from the
plot, a maximum phase imbalance of 4 degrees was
measured. We observed similar phase imbalance in all
ports. This imbalance is well within acceptable limits,
validating the divider’s effectiveness in achieving stable
phase performance across all output ports.

IV. CONCLUSION AND REMARKS

This work demonstrated the design, fabrication,
and validation of a 16-way ultra-wideband Wilkinson
power divider. The paper addressed the challenges of
achieving a large number of ports for antenna array
feeding across a wideband performance. Its wide band-
width offers a clear potential for next-generation phased
arrays and broadband RF systems, where uniform power
distribution is essential. While the cascaded multi-stage
approach was effective, some practical issues were
observed, including sensitivity to resistor tolerances,
complexity of the layout, and unoptimized power han-
dling capability. These issues may restrict scalability
and high-power operation. Future efforts could explore
architecture simplification to enhance power handling
as well as extend the concept to millimeter-wave fre-
quencies and reconfigurable environments. Overall, the
results establish a strong foundation for compact, wide-
band power division networks that can support the
evolving demands of modern communication and sens-
ing technologies.
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