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Tém tit nhitng déng gép méi ciia luin an

1. Dé xuét giai phap tinh toan, xac dinh cau trac anten thau kinh theo diéu
kién Straight line c6 chi s6 khuc xa 4m hoat dong & bang tan 28 GHz. Su hiéu
quéa cua viéc st dung thau kinh c6 chi s6 khic xa 4m cho phép anten thau kinh
tiéu hinh héa duoc kich thudc cia thau kinh c6 chi s khuc xa am so véi thau
kinh c6 chi s khiic xa duong, do day cua thau kinh v6i diéu kién Abbe sin va
dang hyperbol giam tir 28,66 mm va 24,51 mm xudng chi con 6,1 mm tai mép
va 1 mm tai tdm ddi voi thau kinh c6 chi s khiic xa &m. Tinh toan, xac dinh cau
tric anten thau kinh c¢6 chi s6 khuc xa 4m véi diéu kién Straight line gitp cho
anten thau kinh c6 hé sb tang ich cuc dai dat gia tri 27,48 dBi; bién do canh séng
bén thép & mirc -25,10 dB, dic tinh birc xa tot hon so véi anten thau kinh ¢6 chi
s6 khuc xa Am véi cau trac thong thudng. Cac giai phap dé xuat da dugc kiém
chtng thong qua tinh toan trén phan mém MATLAB va mé hinh hoa, mé phong
bang phan mém Ansys HFSS.

2. B¢ xuét giai phéap thiét ké anten thau kinh c6 chi s6 khuc xa 4m tao da
bup song dua trén phuong phép ray tracing, dinh hudng ung dung cho tram gbc
trong théng tin di dong bang tan 28 GHz. Bang viéc st dung phuong phap ray
tracing, tac gia da thuc hién nghién ctru, tinh toan va xac dinh dugc cac ving hoi

tu va quy dao cua chung cho anten thau kinh c6 chi s6 khiic xa am. B¢ xuat giai



phap thiét ké anten thau kinh c6 chi s khic xa am véi diéu kién Straight line tao
dugc da bip song, véi goe quét bip song rong dua trén viée thiét 1ap ngudn phat
xa trén cac vung hoi tu va quy dao da xac dinh. Két qua cho théy, anten thau
kinh véi ciu trac dé xuat c6 kha ning tao dugc nhiu bip song véi goc quét goc
rong trong khoang +48.84° ma van duy tri duge do ting ich cuc dai cao hon
23,72 dBi va mic suy giam kha nang birc xa cta anten thau kinh véi cau trac dé
xudt xay ra it hon so voi cac céu tric khac khi thiét 1ap ngudn phat xa 1éch truc.
Giai phap dé xuat nay duoc kiém chtng thong qua tinh toan trén phin mém

MATLAB va mé phong bang phan mém tinh toan truong dién tir Ansys HFSS.
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The novelty of the study

1. Propose a solution to calculate and determine the negative refractive
index lens antenna structure according to Straight line conditions operating in
the 28 GHz band. Using a negative refractive index lens helps reduce the lens
size compared to using a positive refractive index lens: The positive refractive
index lens thickness with Abbe sin condition (28.66 mm) and hyperbolic shape
(24.51 mm) is reduced to 6.1 mm at the edge and to 1.0 mm at the center when
replaced with negative refractive index lenses. Calculating and determining the
structure of the negative refractive index lens antenna with Straight line
condition help the lens antenna to have the maximum gain of 27.48 dBi, low
sidelobe level at -25.10 dB, and better radiation characteristics than those of
negative refractive index lens antennas with a conventional structure. The

proposed solution has been verified on MATLAB and Ansys HFSS software.

2. Propose a solution to design a multi-beam negative refractive index
lens antenna based on the ray tracing method in order to be applied to base
stations in mobile communications in the 28 GHz band. By using the ray tracing

method, the author has calculated and determined the areas of focus and their



trajectories for negative refractive index lens antennas. Besides, propose a
solution to design a negative refractive index lens antenna with the Straight line
condition creating multi-beam with wide-angle beam scanning by setting the
feeds on the determined areas of focus and trajectories. The results show that the
lens antenna with the proposed structure is capable of generating many beams
with wide-angle beam scanning in the range +48.84° while the peak gain is still
higher than 23.72 dBi and the attenuation of the radiation of the lens antenna
with the proposed structure is less than that of other structures when the feed is
set up off-axis. The proposed solution has been verified on MATLAB and

Ansys HFSS electromagnetic software.
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