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Abstract- This paper introduces a monopole antenna with radiating patch antenna in the
form of periwinkle flowers. This antenna covers the 3.1 to 10.6 GHz frequency range of the
UWB working band. Due to the arrangement of the flower's leaves and the partial ground's
slots, several notches are produced. The suggested antenna has a modest profile and is
14X14 mm?2. The substrates for this design are Fr-4 and Jeans. It has a reflection coefficient
below -10 dB and covers the UWB spectrum. CST Microwave Studio is used to create and
simulate the periwinkle flower antenna. It produces good gain (5dBi), VSWR, and impedance
bandwidth (80% efficiency). Fractal flower pattern also studied to get the multiple band

operation. The wireless applications are the major emphasis of the suggested antenna.

Keywords: Patch Antenna, Periwinkle, UWB ,Wireless.

Introduction
Ultra-wideband (UWB) technology is a

Utilizing various antenna configurations,
they attain UWB performance [2-29]. For

very appealing and promising UWB applications, an unique parasitic-
breakthrough in today's wireless tuning stub-equipped U-shaped
communication networks because of its microstrip-patch ~ antenna  [2] with

large bandwidth and data rate. Since the
Federal Communications Commission
(FCC) approved the use of 3.1-10.6 GHz

dimensions of 24 mm 28 mm 0.787 mm is
suggested. With a bandwidth of 2.76 GHz
to 12.8 GHz, it reaches its highest peak-

for unlicensed purposes in 2002 [1], UWB
technology has grown stronger. At
distances between 1 and 10 metres, UWB
technology can achieve a maximum data
rate of up to Gbps. For instance,
Bluetooth technology is capable of
transmitting data at a maximum rate of 1
Mbps over a distance of up to 10 metres.
The maximum data rate for GSM
technology is also 100 Kbps over
distances of at least 10 km.

Planar antennas are a great fit for
portable devices in
communication networks.

wireless

gain of 5.3 dBi at 10.2 GHz. A 25 mm 25
mm 1.6 mm small UWB microstrip
antenna with CPW feeding is suggested
[3]- The references [2-29] show a number
of well-performing planar conventional
type UWB antennas. While UWB
antennas are made to work without
deteriorating in any other ways,
compactness is a difficult issue. A UWB
antenna's small size and reliable UWB
present design issues.

Proposed Antenna Design

The proposed compact monopole
antenna's  design, which combines
circular patches and slots, is covered in
this section. This antenna has the
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following measurements: 14 mm x 14 mm
x 1.6 mm. The structure is depicted in
Fig. 1's top view as a periwinkle flower
with a leaf patch made up of five
erratically shaped petals. In the centre of
the flower is a small circle encircled by a
series of asymmetrical ovals. The feed is
given an H-shaped slot. Additionally, the
design of the structure makes use of the
notion of a partial ground. To increase the
bandwidth, plus sign spaces are put in
the partial ground. SRR is built into the
substrate's ground area to achieve a
reflection coefficient of less than 10 dB.
The optimized dimensions are listed in
tablel.

N

+—" 3

Figl. Top and bottom views of the
antenna

Variables Sizes(mm)

L 14

\\ 14

h] 4

h, 3.7

H 14

A 14
Wi, 6.3
W, 6.3

h 3.8

Table I. Optimized Dimensions of the
periwinkle antenna

www.ijiemr.org

Antenna design and simulation using
various substrates is done using CST
software. To observe the UWB antenna's
reflection coefficient characteristics, CST
additionally used fractal periwinkle flower
shapes. According to Fig. 2, five flowers
are created with one petal blending with
another.

Fig.2. Fractal Periwinkle antenna

Simulation Results and Discussion
Single periwinkle antenna is designed with
fr-4 & jeans substrates and simulated
using CST software. The S11 parameters of
the antenna with two substrates are shown
in fig.3. Figure 4 displays the intended
antennas' VSWR values, and the value is
within acceptable ranges.

15 — Fr4

55  Jeans

Return Loss (dB)

=25

=30

-35

2 3 4+ 5 6 7 8 9 10 11 12

Frequency (GHz)
Fig.3. S11 results of the periwinkle
antenna

Frequency (GHz)

Fig.4. VSWR results of the periwinkle
antenna
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flower-shaped antenna satisfies all necessary

= standards for Return Loss, Radiation Patterns,

' and VSWR, as well as the versatility and
multitasking needs.

=~

v References

Periwinkle 1. FCC 1st report and order on Ultra-

Wideband Technology, Feb. 2002.

2. Koohestani, M. and M. Golpour, “U-
shaped microstrip patch antenna with
novel parasitic tuning stubs for ultra-
wideband applications,” IET Microwaves,
Antennas & Propagation, Vol. 4, No. 7,
938-946, 2010.
3. Gautam, A. K., S. Yadav, and B. K.
Kanaujia, “A CPW-fed compact UWB
microstrip antenna,” IEEE Antennas and
Wireless Propagation Letters, Vol. 12,
12 151-154, 2013.
4. Song, K., Y.-Z. Yin, S.-T. Fan, and B.
i Chen, “Compact open-ended L-shaped
slot antenna with asymmetrical
rectangular patch for UWB applications,”
Progress In Electromagnetics Research,
Vol. 19, 235-243, 2011.
5. Ravi, K. T., S. Warathe, and N.
Anveshkumar, “Design of a circular
planar UWB antenna and its higher cut-
off frequency enhancement,” In
Proceedings of the IEEE 10th
International Conference on Computing,
Communication and Networking
Technologies (ICCCNT), 1-6, Kanpur,
India, Jul. 2019.

6. Prombutr, N., P. Kirawanich, and P.
The reflection coefficient parameters of the Akkaraekthalin, “Bandwidth

fractal antenna are shown in ﬁg5 The current enhancement of UWB microstrip antenna
density of the antenna at resonant frequencies is with a  modified ground plane,”
shown in ﬁgure 6 and radiation pattern of the International Journal of Microwave
antenna is presented in figure7. Table II gives Science and Technology, 2009.

other parameter comparison of three models.

From table II fractal antenna provides better gain 7. Naser Moghadasi, M., R. Sadeghi
and directivity compare to remaining structures. Fakhr, and A. Danideh., “CPW-fed
compact slot antenna for WLAN operation
in a laptop computer,” Microwave and

Return Loss (dB)

———

40 4

™~
w
S
©w
-3
~

8 9 10 11 12

Frequency (GHz)
Fig.5. S11 results of the fractal periwinkle
antenna

Fig.6. Current
antenna

Fig.7. Radiation patterns of periwinkle
antennas

Table II. Comparison of various parameters of

roposed antennas

Optical Technology Letters, Vol. 52, No.

Structure | Impedance | Gain Directiv] Efficiency 6. 1280-1282. 2010.

Bandwidth 8 Ali, W. A, H A. Mohamed, A. A
Fr4 substrd 3.2-10.1 3.95 6.03 67% : > . 7 . : ’ « o
Jeans subg 3-10.2 450 |6.93 75% Ibrahim, and M. Z. Hamdalla, “Gain
Fractal witl 2.4-10.6 5.01 | 7.76 80% improvement of tunable band-notched

UWB antenna using metamaterial lens
Conclusion for high speed wireless communications,”
In this paper a periwinkle flower shaped antenna Microsystem Technologies, Vol. 25, No.
for UWB applications was presented. Two 11,4111-4117, 2019.
substrates are used to design antenna and two 9. Choi, S. H., J. K. Park, S. K. Kim, and
are compared. Fractal antenna with five flowersJ. Y. Park, “A new ultra-wideband
also designed, simulated and corresponding antenna for UWB applications,”
results are tabulated. The created periwinkle

Volume 12 Issue 02, Feb 2023 ISSN 2456 - 5083 Page : 560



International Journal for Innovative

€ngineering and Management Research

A Peer Revieved Open Access International Journal

Microwave and Optical Technology
Letters, Vol. 40, No. 5, 399-401, 2004.
10. Nella, A. and A. S. Gandhi, “Moon
slotted circular planar monopole UWB
antenna design and analysis,”
Proceedings of the IEEE 6th International
Conference on Advances in Computing,
Communications and Informatics
(ICACCI), Manipal, Karnataka, India,
595-600, Sept. 2017.

11. Anvesh Kumar, N. and A. S. Gandhi,
“Small size planar monopole antenna for
high speed UWB applications,”
Proceedings of the 22nd National
Conference on Communication (NCC), 1-
5, Guwahati, Assam, India, Mar. 2016.
12. Kasi, B., L. C. Ping, and C. K.
Chakrabarty, “A compact microstrip
antenna for ultra-wideband applications,”
European Journal of Scientific Research,
Vol. 67, No. 1, 45-51, 2011.

13. Tiwari, R. N., P. Singh, and B. K.
Kanaujia, “A modified microstrip line fed

compact UWB antenna for
WiMAX/ISM/WLAN and wireless
communications,” AEU-International
Journal of Electronics and

Communications, Vol. 104, 58-65, 2019.
14. Ebadzadeh, S. R., et al., “A compact
UWB monopole antenna with rejected
WLAN band using split-ring resonator
and assessed by analytic hierarchy
process method,” Journal of Microwaves,
Optoelectronics and  Electromagnetic
Applications, Vol. 16, 592-601, 2017.

15. Devana, V. N., et al.,, “A novel
compact fractal UWB antenna with dual
band notched characteristics,” Analog
Integrated Circuits and Signal
Processing, Vol. 110, No. 2, 349-360,
2022.

16. Syed, A. and R. W. Aldhaheri. “A very
compact and low profile UWB planar
antenna with WLAN band rejection,” The
Scientific World Journal, 2016.

17. Doddipalli, S. and A. Kothari,
“Compact UWB antenna with integrated
triple notch bands for WBAN
applications,” IEEE Access, Vol. 7, 183-
190, 2018.

18. S. Bhavani and T.
Shanmuganantham, “Wide band fabric
antenna for Ultra wideband Applications
using for medical applications”, Defence
Science Journal, vol. 72, no. 6,pp. 864-
872, November 2022, DOI
10.14429/dsj.72.17919. Wideband
Applications”, Progress In

www.ijiemr.org

Electromagnetics Research C, Vol.126,
91-103, November, 2022.

20. S. Bhavani and T.
Shanmuganantham, “ Ultra Wideband
Textile Antenna for WBAN and Health
Care Systems”, International Journal of
Microwave and Optical Technology,
VOL.17, NO.5, 542-550, September,
2022.

21. S. Bhavani and T.
Shanmuganantham , “ Textile UWB
Antennas for Biomedical Applications”,
IRO Journal on Sustainable Wireless

Systems, Vol. 4, 173-184,
September,2022.
22. S. Bhavani and T.

Shanmuganantham, “Analysis of tumor
in the breast using UWB textile antenna”,
Microwave and Optical Technology
Letters, Vol.64, 1765-1772,0ctober 2022,
DOI: 10.1002/mop.33336.

23. S. Bhavani and T.
Shanmuganantham, “Analysis of
Different Substrate Material on Wearable
Antenna for ISM Band Applications”,
Advances in Communication Systems
and Networks, Lecture Notes in Electrical
Engineering 656, pp 753-762, © Springer
Nature Singapore Pvt Ltd. 2020.
24.S.Bhavani and T.Shanmuganantham,
“Wheel shaped Compact textile antenna
for medical applications”, JNTUH-
International Conference on Innovations
in Engineering and Technology (ICIET-
2022), September 2022.

25. S.Bhavani and T.Shanmuganantham,
“ Compact New UWB Textile Antenna For
Medical Applications”, Third International
Conference on Innovation in Science and
Technology for Sustainable Development,
College of Engineering, Perumon,
sponsored by TEQIP-II and technically
co-sponsored by IEEE Kerala section,
August 2022.

26. S.Bhavani and T.Shanmuganantham,
“Textile UWB Antennas for Biomedical
Applications”, 1ST International
Conference on Electronics and
Telecommunication for Real Time
Applications (IETRTA 2022), August
2022.

27. S.Bhavani and T.Shanmuganantham,
“Wearable Antenna for Bio Medical
Applications”, 2022 IEEE Delhi Section
Conference (DELCON), February 2022,
DOI: 10.1109/DELCON54057.2022.9753
038.

Volume 12 Issue 02, Feb 2023

ISSN 2456 - 5083

Page: 561



International Journal for Innovative

€ngineering and Management Research

A Peer Revieved Open Access International Journal

www.ijiemr.org

28. S.Bhavani and T.Shanmuganantham,
“Wearable Microstrip Circular Patch

Antenna for Breast Cancer
Detection”, IEEE International
Symposium on Antennas and

Propagation and USNC-URSI Radio
Science Meeting held on 4-10 December
2021 at Marina Bay Sands, Singapore.
29. S.Bhavani and T.Shanmuganantham,
“Ultra wideband Antenna for Early Breast
Cancer Detection”, Virtual Conference on
Smart Computing &amp; Advanced
Communication, @ PSNA  College  of
Engineering &amp; Technology, Dindigul,
30-31 March,2021. (SCOPUS)

Volume 12 Issue 02, Feb 2023 ISSN 2456 - 5083 Page: 562



