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Abstract .  In this paper, a new coplanar waveguide CPW (Coplanar Waveguide) fed circular waveguide for ultra-

wideband UWB (Ultra WideBand) applications using High-Frequency Structure Simulator (HFSS) and Computer 

Simulation Technology (CST) software is presented. A comparison of modeling and simulations of disk monopole antenna 

is presented. The purpose of the research is to first determine the geometric parameters and material properties of the 

antenna, and then perform simulations using HFSS and CST programs. The task of the research is to evaluate the 

performance by modeling a new coplanar waveguide-fed circular disk monopole antenna for ultra-wideband applications 

and to compare the results obtained from these two electromagnetic simulation tools. Modeling of a new coplanar 

waveguide-fed circular disc monopole antenna for ultra-wideband applications used planar patterns and a coplanar 

waveguide-fed circular disc monopole antenna providing a wide frequency range. Antenna modeling method was used to 

solve the problem. High-frequency structure simulator and computer simulation technology have been widely used in 

microwave studio programs, accuracy in solving electromagnetic problems and antenna modeling. The following results 

were obtained. High frequency structural simulator and Computer simulation technology has been implemented between 

2.3 GHz and 12 GHz. Key parameters such as reflection coefficient (S11), directivity pattern and gain coefficient were 

analyzed to evaluate the antenna performance. As a result of the research, a circular disk monopole antenna printed on a 

dielectric layer and fed by a 50 Ω coplanar waveguide on the same layer is digitally shown to provide an omnidirectional 

directivity pattern over the entire frequency range. 

Keywords:  Monopole Antenna; CPW-Fed; Circular Disc Monopole Antenna; CST MWS; HFSS. 
 

Introduction 

Ultra-wideband (UWB) technology is increasingly 

being adopted in modern communication systems due to 

its advantages of wide frequency range and low power 

consumption [1]. With advancements in modern 

communication systems, antenna designs are also 

becoming more complex. Recently, wideband 

monopoles have been preferred for UWB applications 

because of their attractive features such as nearly 

omnidirectional radiation patterns, simple structure, and 

low cost [2]. UWB technology is widely used in 

applications requiring high data transmission rates and 

wide bandwidth, standing out with its advantages such as 

low power consumption and high resolution [3]. Antenna 

design for UWB applications is critical to maximize these 

advantages and achieve the desired performance. The 

wide bandwidth and good impedance matching of 

antennas increase their usability in modern 

communication systems [4]. CPW-fed antennas can 

easily provide wideband impedance matching [5]. The 

CPW-fed microstrip patch antenna stands out with its 

high bandwidth, low cost, and easy manufacturing 

processes. These features make the antenna ideal for 

wideband applications [6]. Circular disk monopole 

antennas offer advantages such as low cost and simple 

structure in wideband applications [7]. 

Since it is difficult to analytically solve these 

complex antenna problems, computational 

electromagnetic field applications are needed to visualize 

our results [8]. Therefore, electromagnetic solvers, which 

are specialized computer software that directly solve a 

subset of Maxwell's equations, are used. In this study, the 

design and simulation comparison of a CPW-fed circular 

disk monopole antenna using HFSS and CST software 

were performed. Both software showed that the antenna 

achieved a return loss below -10 dB in the UWB 

frequency range, providing good impedance matching. 

However, slight differences in simulation results can 

occur due to different computation methods and mesh 

structures. CST simulations are faster due to the time-

domain solver, while HFSS provides more detailed 

information about the antenna's resonant behavior with 

its frequency-domain solver. 

CPW-fed antennas stand out with their easy 

manufacturing processes and ability to provide wide 

bandwidth [9]. HFSS, a high-frequency structure 

simulator, is based on the finite element method (FEM) 

[3]. In the FEM method, the solution space must be 

bounded because the method cannot be applied to 

radiation and scattering problems without being 

combined with a boundary integral equation. FEM 

analysis is effective, especially in areas such as high-

frequency applications, microwave design, antenna 

design, photonic structure simulation, and RF circuit 

analysis [10]. CST, on the other hand, has multiple 

solvers in both frequency and time domains. CST Studio 

Suite uses the finite element method (FEM) in the 

frequency domain, while in the time domain, it provides 

access to multiple electromagnetic simulation solvers 

using methods such as the finite integration technique 

(FIT) [3] and the transmission line matrix method 

(TLM). FIT is based on the principle of discretizing 

Maxwell's equations in time and space, allowing the 

simulation of how electromagnetic fields change in time 

and space. The TLM method, used for analyzing the 

behavior of electromagnetic fields over time, is also 

suitable for wideband applications. In this method, the 

space is divided into cells or points, and the transmission 

line connections between these points are modeled. 
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During antenna design and simulation, the use of 

HFSS and CST software plays an important role in terms 

of accuracy and efficiency in solving electromagnetic 

problems. These two methods are used to evaluate 

antenna performance and perform optimization. The 

simulation results were compared in terms of parameters 

such as return loss (S11), radiation patterns, and gain of 

the antenna. The simulation results of HFSS and CST 

show that the antenna is suitable for UWB applications 

and that both software are effective tools for verifying 

antenna performance. 

Complex antenna structures cannot be simulated 

without the use of electromagnetic solvers such as HFSS, 

CST, and MATLAB. These software tools eliminate 

unnecessary costs in the fabrication stage by simulating 

the prototype and contribute to achieving the best result 

in the production phase. 

In the study, the antenna performance, 3D models, 

and gain graphs of the circular disk monopole antenna in 

both software were presented and discussed. 

2. Antenna Design and Performance 

This section details the design stages and 

performance analysis of a CPW-fed circular disc 

monopole antenna. The designed antenna structure is 

based on a circular radiating patch. The circular patch is 

one of the commonly used configurations due to its ease 

of analysis. In designing such an antenna, various 

parameters related to the antenna's resonant frequency 

and bandwidth need to be considered. The CPW feed 

allows the antenna to achieve wide bandwidth and easy 

integration with planar circuits [9]. The radius "r" of the 

circle is a critical parameter in determining the operating 

frequency and input impedance of the antenna [11].  

The radius “r” of the circle can be calculated using 

the following formula [9]: 

𝑟 =
𝐹

{1 +
2𝐻

𝜋𝜀𝑟𝐹
[ln (

𝜋𝐹
2𝐻

) + 1.7726]}

1
2

;         (1) 

𝐹 =
8.791 × 109

𝑓𝑟√𝜀𝑟

,                            (2) 

where fr is the resonance frequency, H is the thickness of 

the dielectric, and Ɛr is the relative dielectric constant of 

the substrate. 

Simulation results show that as the disk radius 

decreases, the resonance frequency increases. The 

antenna's lightweight and high performance make it ideal 

for portable devices [12–14]. The relationships between 

diameters and initial resonances are provided in Table 1. 

The operational bandwidth of the antenna depends on the 

feed gap (g), the ground plane width (W), and the disc 

radius (r) [15]. Therefore, these parameters should be 

optimized for maximum bandwidth in the antenna 

design. 

In CPW-fed circular disc monopole antennas, the 

ground plane width W and length L are typically 

optimized based on the resonance frequency and the 

materials used [16]. To achieve good radiation 

efficiency, a practical width and length can be calculated 

using the following formula [9]: 

𝑊 =
𝑐

2𝑓𝑟

√2/(𝜀𝑟 + 1);                      (3) 

𝐿 =
𝑐

2𝑓𝑟√𝜀𝑟𝑒𝑓𝑓

− 2∆𝐿,                     (4) 

where c is the speed of light, ΔL is the extension at the 

patch ends, and Ɛreff is the effective dielectric constant of 

the substrate.  

The expression for calculating the amount of 

extension is as follows [9, 17]: 

∆𝐿

𝐻
= 0.412

(𝜀𝑟𝑒𝑓𝑓 + 0.3)(𝑊/𝐻 + 0.264)

(𝜀𝑟𝑒𝑓𝑓 − 0.258)(𝑊/𝐻 + 0.8)
 .       (5) 

The effective dielectric constant can be calculated 

based on the dimensions of the CPW line and the 

dielectric constant of the substrate using the following 

formula [9, 18]: 

𝜀𝑒𝑓𝑓 ≈
𝜀𝑟 + 1

2
+

𝜀𝑟 − 1

2
(1/√1 + 12𝐻/𝑊𝑓),    (6) 

where Wf  is the width of the metal strip.  

The approximate expressions for Wf/H in terms of 

Z0 and Ɛr for Wf/H ≥ 2 have been derived by Wheeler and 

Hammerstad [19]: 

𝑊𝑓

𝐻
=

2

𝜋
{

(𝐵 − 1) − ln(2𝐵 − 1) +
𝜀𝑟 − 1

2𝜀𝑟

 × 

× [ln(𝐵 − 1) + 0.39 − 0.61/𝜀𝑟]

} ;  (7) 

𝐵 = 60𝜋2/(𝑍0√𝜀𝑟) , 

where Z0 is the characteristic impedance. 

The proposed CPW-fed circular disc monopole, as 

shown in Fig. 1, has a single-layer metallic structure. A 

circular disc monopole with a radius of r = 12.5 mm and a 

50 Ω-CPW is printed on the same side of a dielectric 

substrate. In this study (Fig. 2), a substrate with a thickness 

of H = 1.6 mm and a dielectric constant of Ɛr = 3 was used. 

The width of the metal strip is Wf = 4 mm, and the gap 

between the strip and the coplanar ground plane is fixed at 

g = 0.33 mm to achieve a 50 Ω impedance. W = 47 mm 

and L = 15 mm represent the width and length of the 

ground plane, respectively. The distance between the disc 

and the ground plane is h = 0.3 mm. 

 

Fig. 1. Geometry of the CPW-Fed Circular Disc Monopole 
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Table 1 – Relationships Between the Diameter and the First Resonances of the Monopole Antenna 

Diameter 2r (mm) First Resonance f (GHz) Wavelength λ (mm) 2r/λ 

50 1.52 197.4 0.25 

30 2.57 116.7 0.26 

25 3.01 99.7 0.25 

15 5.09 58.9 0.25 

 

 

Fig. 2. Simulated Reflection Coefficient Curve for Different Sizes of the Circular Disc with Optimum Designs  

 

Antenna Simulations and Results 

in HFSS and CST  

The circular disk monopole antenna designed for 

UWB applications has reconfigurable features in terms of 

frequency and polarization [20]. This section presents the 

details and results of the antenna simulations performed 

using HFSS and CST software. The wideband 

performance of the CPW-fed circular disc monopole 

antenna is evaluated based on parameters such as return 

loss (S11), radiation patterns, and gain. 

CST Microwave Studio is a CST module dedicated 

to fast and highly accurate 3D electromagnetic simulations 

of high-frequency problems. This module includes 

different solvers for the simulation of structures in both the 

time and frequency domains. 

HFSS is an electromagnetic field simulator for 3D 

modeling that utilizes the Microsoft Windows graphical 

user interface. It integrates simulation, visualization, 

solid modeling, and automation in an easy-to-learn 

environment. S parameters, resonant frequency, and 

fields can be calculated using this software. 

The circular disc monopole antenna designed using 

CST Microwave Studio is shown in Fig. 3, a, and the 

circular disc monopole antenna designed using HFSS is 

shown in Fig. 3, b. 

  
а                                                                                                        б 

Fig. 3. Circular Disc Monopole Antenna Designed with CST and HFSS 

 

The simulated and measured return loss curves are 

shown in Fig. 4. As shown in Fig. 4, the measured return 

loss curve matches in both CST and HFSS. Generally, the 

-10 dB bandwidth covers an extremely wide frequency 

range in both CST and HFSS. The simulated bandwidth 

extends from 2.3 GHz to beyond 12 GHz. According to 

both simulations, the VSWR curve is shown in Fig. 5. It 

is found to be below 2 in the range from 2.3 GHz to 

12 GHz in both CST and HFSS and is 1.02 at the first 

resonant frequency, which is 2.9 GHz. 
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a 

 
b 

Fig. 4. Return Loss of the Circular Disc Monopole Antenna Designed with CST (a) and HFSS (b) 
 

 
a 

 
b 

Fig. 5. VSWR Graph Obtained by CST-MW (a) and HFSS (b) 
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The far-field radiation model is shown in Fig. 6. The 

directivity obtained with CST is 2.7 dBi, while the 

directivity obtained with HFSS is 2.41 dBi. The gain 

from both simulations is shown in Fig. 7. The gain 

obtained using CST is found to be 2.24 dB, while the gain 

obtained using HFSS is found to be 2.34 dB. 

It can be observed that there is a small difference in 

gain and radiation efficiency simulated using HFSS and 

CST MWS. This difference arises from the different 

numerical techniques used in the software. The Polar Plot 

of the Elevation Angle for the Monopole Antenna 

Designed with CST is shown in Fig. 8. 

The Polar Plot of the Elevation Angle for the 

Monopole ntenna Designed with HFSS is shown in 

Fig. 9.  

The Polar Plot of the Azimuth Angle for the 

Monopole Antenna Designed with CST is shown in 

Fig. 10.  

 
a 

 
b 

Fig. 6. (3D Far-Field Radiation Pattern Model for the Directivity 

of the Monopole Antenna Designed with CST-MW (a) and HFSS (b) 

 

 

Fig. 7, a. Far-Field Radiation Pattern Model for the Gain of the Monopole Antenna Designed with CST 
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Fig. 7, b. Far-Field Radiation Pattern Model for the Gain of the Monopole Antenna Designed with HFSS 
 

            

Fig. 8. Polar Plot of the Elevation Angle for the Monopole Antenna Designed with CST 
 

 

Fig. 9. Polar Plot of the Elevation Angle for the Monopole Antenna Designed with HFSS 
 

            

Fig. 10. Polar Plot of the Azimuth Angle for the Monopole Antenna Designed with CST 
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A summary of the simulated results is provided in Table 2. 
 

Table 2 – Simulated Results of the Designed Antenna 

Parameter Value with CST Value with HFSS Unit 

Operating Frequency (fr ) 2.31 ÷ 12 2.05 ÷ 12 GHz 

Directivity 2.7 2.41 dbi 

Gain 2.24 2.34 dbi 

Reflection Coefficient at the First Resonance Frequency -28.1597 -26.7111 db 

VSWR at the First Resonance Frequency 1.02 1.02 - 

Conclusions 

In this study, the design and performance analysis 

of a CPW-fed circular disc monopole antenna for ultra-

wideband (UWB) applications were carried out using 

HFSS and CST software. The accuracy and effectiveness 

of both software tools were used to evaluate and optimize 

the antenna performance. Although small differences 

were observed between the results of HFSS and CST, 

both software tools confirmed the wideband 

characteristics of the antenna and its suitability for UWB 

applications. 

The simulation results revealed that both CST and 

HFSS software demonstrated similar performance in 

terms of key parameters such as return loss (S11), 

radiation patterns, and gain. CST offers faster 

simulations due to its time-domain solver, while HFSS 

provides more detailed resonance behavior analyses with 

its frequency-domain solver.  

It was found that both software tools provide 

reliable solutions for the design of CPW-fed circular disc 

monopole antennas and that this antenna is suitable for 

UWB applications. 

This study makes a significant contribution to the 

comparison of simulation tools used in UWB antenna 

design and the optimization of antenna performance. 

HFSS and CST software emerge as effective tools in 

terms of accuracy and efficiency in solving 

electromagnetic problems, proving their usability in 

simulating complex antenna structures. 

REFERENCES 

1. Nakprasit, K., Sakonkanapong, A. and Phongcharoenpanich, C. (2020), “Elliptical ring antenna excited by circular disc 

monopole for UWB communications”, International Journal of Antennas and Propagation, article 8707182, doi: 

https://doi.org/10.1155/2020/8707182 

2. Jianxin Liang, Lu Guo, C. C. Chiau and Xiaodong Chen (2005), “CPW-fed circular disc monopole antenna for UWB 

applications”, IWAT 2005. IEEE International Workshop on Antenna Technology: Small Antennas and Novel Metamaterials, 

Singapore, pp. 505–508, doi: https://doi.org/10.1109/IWAT.2005.1461127 

3. Zheng C., Ge Y. and Guo A. (2023), “Ultra-wideband technology: Characteristics, applications and challenges”, arXiv, 

preprint arXiv:2307.13066, doi:  https://doi.org/10.48550/arXiv.2307.13066 

4. Kumar, R. and Kushwaha, N. (2017, “Design and investigation of sectoral circular disc monopole fractal antenna and its 

backscattering”, Engineering Science and Technology, an International Journal, vol. 20, is. 1, pp. 18–27, doi 

https://doi.org/10.1016/j.jestch.2016.07.001  

5. Ojaroudi Parchin, N., Jahanbakhsh Basherlou, H., Al-Yasir, Y. I. A., Abdulkhaleq, A. M., Patwary, M. and Abd-Alhameed, R. A. 

(2020), “A new CPW-fed diversity antenna for MIMO 5G smartphones”, Electronics, vol. 9(2), article 261, doi: 

https://doi.org/10.3390/electronics9020261 

6. Shaik, K. Z., Siddaiah, P. and Prasad, K. S. (2022), “CPW-Fed Microstrip Patch Antenna for Millimeter Wave Applications”, 

International Journal of Integrated Engineering, vol. 14(7), pp. 69–83, doi: https://doi.org/10.30880/ijie.2022.14.07.006 

7. Ghouz, H. H. M., Abo Sree, M. F. and Ibrahim, M. A. (2020), “Novel Wideband Microstrip Monopole Antenna Designs for 

WiFi/LTE/WiMax Devices”, IEEE Access, vol. 8, pp. 9532–9539, 2020, doi: https://doi.org/10.1109/ACCESS.2019.2963644 

8. Henry, J.K.A., Narayanan, R.M. and Singla, P. (2024), “Radar Cross-Section Modeling of Space Debris”, In: Blasch, E., 

Darema, F., Aved, A. (eds) Dynamic Data Driven Applications Systems. DDDAS 2022, Lecture Notes in Computer Science, 

vol 13984. Springer, Cham. https://doi.org/10.1007/978-3-031-52670-1_8  

9. Balanis, C. A. (2016), Antenna Theory: Analysis and Design (4th ed.), Hoboken, John Wiley & Sons, Inc., New Jersey, 

1072 p., avialable at:  https://mrce.in/ebooks/Antenna%20Theory%20Analysis%20&%20Design%204th%20Ed.pdf  

10. Warnick, K.F. (2011), Numerical Methods for Engineering - An Introduction Using MATLAB and Computational 

Electromagnetics Examples, Raleigh, NC, SciTech Publishing, 2011, 359 p., doi: https://doi.org/10.1049/SBEW049E 

11. Liang, J., Chiau, C. C., Chen, X. and Parini, C. G. (2004), “Analysis and design of uwb disc monopole antennas”, 2004 IEE 

Seminar on Ultra Wideband Communications Technologies and System Design, pp. 103–106, avialable at: 

https://ieeexplore.ieee.org/document/1356321?arnumber=1356321  

12. Ganguly, D., Guha, D. and Antar, Y. M. M. (2020), “Cross-finned UWB monopole for wireless applications: Design insight 

and characterization”, International Journal of Electronics and Communications, vol. 119, article 153055, doi: 

https://doi.org/10.1016/j.aeue.2019.153055 

13. Hunko, M., Tkachov, V., Kuchuk, H. and Kovalenko, A. (2023), “Advantages of Fog Computing: A Comparative Analysis 

with Cloud Computing for Enhanced Edge Computing Capabilities”, 2023 IEEE 4th KhPI Week on Advanced Technology, 

KhPI Week 2023 - Conference Proceedings, 02-06 October 2023, code 194480, doi: 

https://doi.org/10.1109/KhPIWeek61412.2023.10312948 

https://doi.org/10.1155/2020/8707182
https://doi.org/10.1109/IWAT.2005.1461127
http://dx.doi.org/10.48550/arXiv.2307.13066
https://doi.org/10.1016/j.jestch.2016.07.001
https://doi.org/10.3390/electronics9020261
https://doi.org/10.30880/ijie.2022.14.07.006
https://doi.org/10.1109/ACCESS.2019.2963644
https://doi.org/10.1007/978-3-031-52670-1_8
https://mrce.in/ebooks/Antenna%20Theory%20Analysis%20&%20Design%204th%20Ed.pdf
https://doi.org/
https://ieeexplore.ieee.org/document/1356321?arnumber=1356321
https://doi.org/10.1016/j.aeue.2019.153055
https://www.scopus.com/authid/detail.uri?authorId=57215835902
https://www.scopus.com/authid/detail.uri?authorId=56485859400
https://www.scopus.com/authid/detail.uri?authorId=57057781300
https://www.scopus.com/authid/detail.uri?authorId=56423229200
https://www.scopus.com/record/display.uri?eid=2-s2.0-85179513594&origin=resultslist
https://www.scopus.com/record/display.uri?eid=2-s2.0-85179513594&origin=resultslist
https://doi.org/10.1109/KhPIWeek61412.2023.10312948


ISSN 2522-9052 Сучасні інформаційні системи. 2025. Т. 9, № 2 

43 

14. Kuchuk, H., Mozhaiev, O., Tiulieniev, S., Mozhaiev, M., Kuchuk, N., Tymoshchyk, L., Onishchenko, Yu., Tulupov, V., 

Bykova, T. and Roh, V. (2025), “Devising a method for forming a stable mobile cluster of the Internet of things fog layer”, 

Eastern-European Journal of Enterprise Technologies, 2025, vol. 1, no. 4(133), pp. 6–14, doi: https://doi.org/10.15587/1729-

4061.2025.322263 

15. Liang, J., Chiau, C. C., Chen, X. and Parini, C. G. (2005), “Study of a printed circular disc monopole antenna for UWB 

systems”, IEEE Transactions on Antennas and Propagation, vol. 53, no. 11, pp. 3500–3504, Nov. 2005, doi: 

https://doi.org/10.1109/TAP.2005.858598 

16. Guha, D. and Antar, Y. M. M. (2010), Microstrip and Printed Antennas: New Trends, Techniques and Applications, Wiley 

Telecom, 504 p., avialable at: https://ieeexplore.ieee.org/book/8040128 

17. Ibrahimov, B.G., Hasanov, A.H. and Hashimov E.G. (2024), “Research and analysis of efficiency indicators of critical 

infrastructures in the communication system”, Advanced Information Systems, vol. 8, no. 2, pp. 58–64, doi: 

https://doi.org/10.20998/2522-9052.2024.2.07 

18. Hasanov, A.H., Hashimov, E.G. and Zulfugarov, B.S. (2023), “Comparative analysis of the efficiency  of various energy 

storages”, Advanced Information Systems, vol. 7, no. 3, pp. 74–80, doi: https://doi.org/10.20998/2522-9052.2023.3.11 

19. Hong, J.-S. and Lancaster, M. J. (2001), Microstrip Filters for RF/Microwave Applications, John Wiley & Sons, New York, 

458 p., avialable at: https://onlinelibrary.wiley.com/doi/book/10.1002/0471221619 

20. Saha, P., Mitra, D. and Parui, S. K. (2020), “A frequency and polarization agile disc monopole wearable antenna for medical 

applications”, Radioengineering, vol. 29(1), pp. 74-80, doi: https://doi.org/10.13164/re.2020.0074 

 

Надійшла (received) 11.12.2024 

Прийнята до друку (accepted for publication) 03.04.2025 

ВІДОМОСТІ ПРО АВТОРІВ / ABOUT THE AUTHORS 

Рустамов Асад Рустам – кандидат технічних наук, професор Національного університету оборони; професор 

Азербайджанського технічного університету, Баку, Азербайджан 

Asad Rustamov - PhD in Technics, Professor of National Defense University; Professor of Azerbaijan Technical University, 

Baku, Azerbaijan; 

e-mail:  esed.rustamov@aztu.edu.az, ORCID Author ID: https://orcid.org/0000-0003-0561-5509; 

Scopus ID: https://www.scopus.com/authid/detail.uri?authorId=37021793900. 

Гашимов Ельшан Гіяс – доктор національної безпеки та військових наук, професор, професор Азербайджанського 

технічного університету; професор Національного університету оборони Баку, Азербайджан;  

Elshan Hashimov – Doctor in National Security and Military Sciences, Professor, Professor of Azerbaijan Technical 

University, Professor of National Defense University, Baku, Azerbaijan;  

e-mail: hasimovel@gmail.com; ORCID Author ID: http://orcid.org/0000-0001-8783-1277;  

Scopus ID: https://www.scopus.com/authid/detail.uri?authorId=57195631270. 

Мурадов Турал Салман – ад'юнкт Національного університету оборони, Баку, Азербайджан; 

Tural Muradov – Adjunct of National Defense University, Baku, Azerbaijan; 

e-mail: tural020884@gmail.com : ORCID Author ID:https://orcid.org/0009-0000-2905-8650. 

Гашимов Руслан Іслам – ад'юнкт Національного університету оборони, Баку, Азербайджан; 

Ruslan Hashimov – Adjunct of National Defense University, Baku, Azerbaijan; 

e-mail: ruslanhashimov1791@gmail.com ; ORCID Author ID: https://orcid.org/0009-0007-8898-3070. 

Азізуллаєв Мухтар Галіб – Національне аерокосмічне агентство, Баку, Азербайджан; 

Mukhtar Azizullayev – National Aerospace Agency, Baku, Azerbaijan; 

e-mail: Azizullayevmuxtar27@gmail.come-mail: ORCID Author ID: https://orcid.org/0009-0009-2778-8313. 

 

Аналіз моделювання антенної системи 

за допомогою технології симуляції навігаційного обладнання 

А. Р. Рустамов, Е. Г. Гашимов, Т. С. Мурадов, Р. І. Гашимов, М. Г. Азізуллаєв  

Анотація .  У цій роботі представлено нову круглу монопольну антену з живленням через співплощинну 

хвилевідну лінію (CPW – Coplanar Waveguide) для ультраширокосмугових (UWB – Ultra WideBand) застосувань, 

змодельовану за допомогою програмного забезпечення High-Frequency Structure Simulator (HFSS) та Computer Simulation 

Technology (CST). Подано порівняльний аналіз моделювання та симуляцій дискової монопольної антени. Метою 

дослідження є спочатку визначити геометричні параметри та матеріальні властивості антени, а потім провести симуляції 

за допомогою програм HFSS та CST. Завдання дослідження полягає в оцінці ефективності нової дискової монопольної 

антени з живленням через CPW для ультраширокосмугових застосувань і порівнянні результатів, отриманих за 

допомогою двох інструментів електромагнітного моделювання. Результати дослідження. Для моделювання було 

використано плоскі структури та дискову монопольну антену з CPW-живленням, що забезпечує широкий діапазон частот. 

Метод моделювання антени було використано для вирішення проблеми. HFSS і CST широко використовуються в 

програмах моделювання мікрохвильових пристроїв завдяки високій точності при вирішенні задач електромагнітного 

моделювання та моделювання антен. Було отримано такі результати: HFSS та CST були реалізовані в діапазоні частот від 

2.3 ГГц до 12 ГГц. Було проаналізовано ключові параметри, такі як коефіцієнт відбиття, діаграма спрямованості та 

коефіцієнт підсилення для оцінки продуктивності антени. Висновок. В результаті дослідження було показано, що дискова 

монопольна антена, змодельована на діелектричному шарі та живлена 50-омною CPW на тому ж шарі, забезпечує 

всенаправлену діаграму спрямованості в усьому діапазоні частот.. 

Ключові  слова:  монопольна антена; CPW-живлення; дискова монопольна антена; CST MWS; HFSS. 

https://www.scopus.com/authid/detail.uri?authorId=57057781300
https://www.scopus.com/authid/detail.uri?authorId=57201729490
https://www.scopus.com/authid/detail.uri?authorId=58095778100
https://www.scopus.com/authid/detail.uri?authorId=58983967300
https://www.scopus.com/authid/detail.uri?authorId=58697865800
https://www.scopus.com/record/display.uri?eid=2-s2.0-105000948165&origin=recordpage
https://www.scopus.com/record/display.uri?eid=2-s2.0-105000948165&origin=recordpage
https://www.scopus.com/sourceid/21100450083?origin=resultslist
https://doi.org/10.15587/1729-4061.2025.322263
https://doi.org/10.15587/1729-4061.2025.322263
https://doi.org/10.1109/TAP.2005.858598
https://ieeexplore.ieee.org/book/8040128
https://doi.org/10.20998/2522-9052.2024.2.07
https://doi.org/10.20998/2522-9052.2023.3.11
https://onlinelibrary.wiley.com/doi/book/10.1002/0471221619
https://doi.org/10.13164/re.2020.0074
mailto:esed.rustamov@aztu.edu.az
https://orcid.org/0000-0003-0561-5509
https://www.scopus.com/authid/detail.uri?authorId=37021793900
http://orcid.org/0000-0001-8783-1277
https://www.scopus.com/authid/detail.uri?authorId=57195631270
mailto:tural020884@gmail.com
https://orcid.org/0009-0000-2905-8650
mailto:ruslanhashimov1791@gmail.com
https://orcid.org/0009-0007-8898-3070
mailto:Azizullayevmuxtar27@gmail.come-mail:
https://orcid.org/0009-0009-2778-8313

