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11. Toém tit cac két qua m6i cla TUAN AN ..o

Dé xuat dugc giai phap thiét ké anten DSPD c6 bang thong rong, kich thudc nho
gon. Phan tir anten DSPD ¢6 thé diéu chinh duoc tan sd cong hudng va tdi uu hoa bang
thong mot cach dé dang, hi€u qua, dac biét trong thiét ké anten mang vi dai do loi cao,
SLL thip.

Pé xuit dugc giai phap thiét ké anten mang vi dai c6 SLL thap st dung phan tu
anten DSPD va mang tiép dién song song Chebyshev. Trong dong gop nay, qui trinh thiét
ké anten mang vi dai tiép dién song song Chebyshev duoc cha trong phan tich va trinh
bay. Pong thoi, qui trinh d3 duoc ap dung dé thiét ké mot miu anten mang vi dai 8x1
phan tir ¢6 SLL thap duéi -25 dB tai tin s trung tim 4,95 GHz.

Pé xuat dugc giai phap thiét ké anten mang vi dai ¢6 SLL thap va do loi cao st
dung phan tir anten DSPD va mang tiép dién ndi tiép Chebyshev. Dong gop nay tap trung
vao qui trinh thiét ké mang tiép dién ndi tiép Chebyshev véi ki thuét str dung cdu trac ddy
chém ho mach duoc ki sinh trén duong truyén tiép dién chinh ctia mang. Cac tinh toan,

mo phéng va thuc nghiém trén miu anten mang vi dai 10x1 phan tir hoat dong bang tan



C d3 duoc trién khai. Anten mang c6 do loi cao trén 17 dBi, SLL thép dudi -26 dB tai tan
s6 trung tAm 5,5 GHz véi cdu hinh nhé gon, d& ché tao. Cac mé hinh anten dé xuét hoan
toan c6 thé ap dung vao thyc tién cho hé théng WLAN chuén 802.11ac ngoai trdi hodc

cac hé théng truyén théng vo tuyén khac hoat dong trong bing tan C.
12. Kha ning tmg dung trong thyc tién:

Céc két qua ctia luan 4n nay goép phan phat trién qui trinh tong thé thiét ké anten
DSPD c6 d6 loi cao va bang thong rong. Phat trién duoc qui trinh tinh toan, thiét ké anten
mang vi dai tuyén tinh st dung phan tir anten DSPD va c6 phan bd bién d6 khong dong
nhat nham ha thip SLL ctia anten mang vi dai. Pong thoi, cac két qua cta ludn an cling 13
nén tang cho cac nghién ciru tiép theo trong phan tich va thiét ké anten mang vi dai c6
SLL thép, d6 1oi cao, cAu hinh nho gon. Trong d6, mang tiép dién dugc thiét ké dya trén
phan bd Chebyshev.

Céac mau anten DSPD va cac anten mang vi dai trong luin an nay duogc thiét ké
trong bang tn C, hoan toan co thé tng dung cho cac diém truy cap WLAN 802.11ac, cac
tram di dong ngoai troi hay cac dich vu truyén thong vo tuyén téng hop GWCS (4,94 -
4,99 GHz),...

13. Nhitng hudng nghién ciru tiép theo:

Nghién ctru cac ki thuat cai thién bang thong ctia phan tir anten DSPD va tng dung
phat trién mé hinh anten vi dai bang thong rong hodc si€u rong, kich thudc nho gon.
Nghién ctru tmg dung cac thuat toan tdi vu (DEA, GA, PSO, BAT,...) dé tinh toan
t61 wu cac yéu t6 anh huong dén mo hinh btic xa ciia anten mang vi dai.
Nghién ciru cac giai phap kiém soat anh hudng cia birc xa gid, anh hudng twong hd
giita cac phan tir anten ctia mang vi dai.
Nghién clru sir dung céc céu tric siéu vat liéu, EBG,... trong thiét ké anten méang vi dai.
14. Cac cong trinh d3 cong bd co lién quan dén ludn an:
[1] T.T. Toan, N. M. Tran, T. V. B. Giang (2016), “A Fan-Beam Array Antenna
with Reflector Back for 5 GHz Outdoor Wi-Fi Applications”, The 2016

International Conference on Advanced Technologies for Communications (ATC-
2016), pp. 388-392.

[2] T.T. Toan, N. M. Hung, N. M. Tran, T. V. B. Giang (2016), “A Pencil-Beam
Planar Dipole Array Antenna for IEEE 802.11ac Outdoor Access Point Routers”,
VNU Journal of Science: Comp. Science & Com. Eng., Vol. 32, No. 3, pp. 26-31.



[3]

[4]

[5]

[6]

[7]

[8]

[9]

T.T. Toan, N. M. Tran, T. V. B. Giang (2016), “A New Approach to Design and
Optimize Double-Sided Printed Dipole Antennas”, The 2016 National Conference
on Electronics, Communications, and Information Technology (REV-2016), pp.
2121-2124.

T. T. Toan, N. M. Tran, N. V. Phu, N. T. Thanh, N. V. Dung, T. V. B. Giang
(2016), “A Linear Antenna Array with High Gain, Low Side-lobe Level for 5
GHz Outdoor WLAN Applications”, The 2016 National Conference on
Electronics, Communications, and Information Technology (REV-2016), pp.
1/61-1/64.

T. T. Toan, N. M. Tran, T. V. B. Giang (2017), “A Feeding Network with
Chebyshev Distribution for Designing Low Sidelobe Level Antenna Arrays”, VNU
Journal of Science: Comp. Science & Com. Eng., Vol. 33, No. 1. pp. 16-21.

T.T. Toan, N. M. Tran, T. V. B. Giang (2017), “A 8x1 Sprout-Shaped Antenna
Array with Low Sidelobe Level of -25 dB”, VNU Journal of Science: Comp.
Science & Com. Eng., Vol. 33, No. 1. pp. 1-6.

T. T. Toan, N. M. Tran, T. V . B. Giang (2017), “Designing a Feeding Network
of Linear Antenna Arrays Using Chebyshev Distribution Weights for a Sidelobe
Level of -27 dB”, Proceedings of The 2017 Vietnam-Japan Microwave, June 13-
14™, 2017, Hanoi, Vietnam, pp. 45-49.

T.T.Toan, N. M. Tran, and T. V. B. Giang (2017), "A Low Sidelobe Fan-beam
Series Fed Linear Antenna Array for IEEE 802.11ac Outdoor Applications” in
The 2017 International Conference on Advanced Technologies for
Communications (ATC-2017), Quynhon, Vietnam, 2017, pp.161- 165.

T. T. Toan, N. M. Tran, and T. V. B. Giang (2018), “A Novel Chebyshev Series
Fed Linear Array with High Gain and Low Sidelobe Level for WLAN Outdoor
Systems”, REV Journal on Electronics and Communications, Vol. 8, No.1-2, pp.
14-21.

Ngay thang 07 nam 2018 Ngay thang 07 nam 2018

Xic nhén ciia can b huéng din Nghién ctru sinh

(Ki va ghi ro ho tén) (Ki va ghi ro ho tén)

PGS. TS. Truong Vii Bing Giang Ting Thé Toan



VIETNAM NATIONAL UNIVERSITY, HANOI SOCIALIST REPUBLIC OF VIETNAM
VNU UNIVERSITY OF ENGINEERING AND Independence — Freedom — Happiness
TECHNOLOGY

INFORMATION ON DOCTORAL THESIS

1. Full name: Tang The Toan.........ccccccevvvervenne 2.Sex: Male.......ccovvvieieic e,
3. Date of birth: 04/12/1976.........c.ccceevevvrenenn, 4. Place of birth: Haiduong ...................
5. Admission decision number: 1118/Qb-CTSV, Dated 24/12/2012

6. Changes in academic process:

The thesis title is changed according to the resolution of The Doctoral Dissertation
Evaluation Committee at the grassroots level, 30 December 2017. The thesis title: Study
on methodologies to design compact and high performance antennas based on
metamaterials.

7. Official thesis title: Research and Developmet of High Gain and Low Sidelobe

Levels Microstrip Antenna Arrays

8. Major: Telecommunications ENQGINEEIING ...c..eevveeevieeiie e esie e seeeiee st
9. COdE: 62 52 02 08.....ocuviiieiieiesie et steete st te ettt e ra e r e nreare e reeneens
10. Supervisors: Assoc. Prof. Truong Vu Bang Giang

11. Summary of the new findings of the thesis:

Proposal of the methodology to design DSDP with wide bandwidth and small size.
The operation frequency and bandwidth of DSDP can be easily and effectively adjusted,
especially in the design of high gain and low sidelobe level (SLL) antenna arrays.

Proposal of the solution to design linear microstrip antenna arrays with low SLL
using DSDP and parallel Chebyshev feeding network. In this proposal, the procedure to
design microstrip linear antenna arrays with the parallel feeding network which has the
Chebyshev distribution, is mainly analyzed and presented. The proposed solution has
been applied to design an 8x1 microstrip linear antenna array which has low SLL of -25
dB at the center frequency of 4.95 GHz.

Proposal of solutions to design microstrip linear antenna arrays with low SLL and
high gain using DSDP and a novel series Chebyshev feeding network. This proposal
focuses on introducing the process to design the series Chebyshev feeding network using
the stubs integrated in the main feeding line of the array. Then, by using the proposed



process, a 10x1 mictrostrip linear array antenna operating in C bands has been
implemented. The antenna array, which is small in size and easy to fabricate, has high
gain of 17 dBi, low SLL (-26 dB) at 5.5 GHz. Consequently, as demonstrated in
experimental results, the antenna is capable of applying in the real wireless
communications systems such as outdoor WLAN operating in C band.

12. Practical applicability, if any:

The results in this thesis contribute to develop the general process of designing
double sided printed antennas (DSDP), which possesses high gain and wide bandwidth.
Additionally, 1 have built up the calculation and design procedure for linear microstrip
antenna array construction utilizing DSDP and non-uniform power distribution to lower
the SLL of the array. Moreover, the results obtained in the thesis pave the way for other
research works on analyzing and designing microstrip antenna array with not only high
gain and low SLL, but also compact in size. Especially, the feeding network is designed
with Chebyshev distribution.

The DSDP and microstrip antenna arrays are designed to operate at C band, which
is absolutely suitable for WLAN 802.11ac acess points, outdoor mobile stations or
broadcasting services GWCS (4.94 — 4.99 GHz).

13. Further research directions, if any:

Study on techniques for enhancing bandwidth of DSDP and developing ultra
wideband and compact size microstrip antennas.

Study optimization algorithms (DEA, GA, PSO, BAT, ...) to optimize parameters
and reduce the bad effects on the radiation of microstrip antennas.

Develop the measure for limiting the spurious radiation, mutual coupling between
element of the microstrip antenna array by using metamaterials, EBG.
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