STUDENTUY JTRAUKIMO | MOKSLINE VEIKLA SKATININAMOJO KONKURSO TEMA

Temos pavadinimas: (5,850-5,925) GHz dazniy juostos Wilkinson galios daliklio projektavimas ir
tyrimas

Tikslas: Suprojektuoti, pagaminti ir istestuoti (5,850-5,925) GHz dazniy juostos Wilkinson galios
daliklj, kuris galéty buti naudojamas kuriant siystuvus-imtuvus, skirtus iSmaniojo transportu
transporto komunikacijai.

Trumpas temos vykdymo apraSymas (ne daugiau kaip 2000 Zenkly):

Transporto sektorius yra vienas svarbiausiy ekonomikos sektoriy ir pajamy Saltiniy tiek
Europoje, tiek visame pasaulyje. Vien tik Europos Sgjungoje (ES) transporto sektorius (paslaugos,
gamyba, techninis aptarnavimas ir pan.) sukuria daugiau kaip 9 % ES bendrosios pridétinés vertés,
i§ kuriy vien tik transporto paslaugos sudaro 5 % arba 651 mlrd. EUR. Siame sektoriuje dirba
daugiau nei 20 milijony zmoniy arba daugiau nei 9 % visos ES darbo jégos. Taciau sparciai
besivystant Siam sektoriui, susiduriama su dideliais i$$tikiais ir problemoOmis: kaip sumazinti eismo
jvvkiy skaiciy, keliy ir oro transporto grisciy skaiciy, iSmetamy Siltnamio efektq sukelianciy dujy
kiekj, kaip sumazinti priklausomybe nuo iskastinio kuro, kaip maksimaliai ir efektyviai iSnaudoti
transporto priemones, kaip didinti vairuotojy vairavimo patirtj ir daug kity svarbiy bei aktualiy
problemy. Siekiant spresti aukS¢iau minétas problemas, tiek automobiliy pramonés ir rySiy
technologijy jmones, tick mokslo ir vyriausybés institucijos visame pasaulyje stengiasi kurti
jvairius transporto priemoniy rysiy tinklus.

Siuo metu yra dvi duomeny perdavimo technologijos, kurios yra naudotinos i$maniojo
transporto sistemose: trumpojo nuotolio (angl. dedicated short range communications, DSRC)
rySio technologijos ir korinio (angl. cellular vehicle to everything, C-V2X) rySio technologijos.
DSRC ry8ys naudojamas duomeny perdavimui tarp automobiliy, Salikelés infrastruktiiros bei
péséiyjy, kai jo nuotolis yra ribotas ir tesiekia kelis §imtus metry. Siaurés Amerikoje galima i§skirti
dvi DSRC dazniy spektro dalis: (902-928) MHz ir (5,850-5,925) GHz. Todé¢l Sioje temoje sitiloma
suprojektuoti ir istestuoti (5,850-5,925) GHz dazniy juostos Wilkinson galios daliklj, kuris galéty
biiti naudojamas kuriant siystuvus-imtuvus, skirtus iSmaniojo transportu transporto komunikacijai.
Atliekant Siuos tyrimus, studentas turéty iSspresti Siuos uzdavinius:

1. Su Keysight ADS programiniu paketu sumodeliuoti, o su Altium Designer ant FR4
medziagos suprojektuoti ir pagaminti (5,850 5,925) GHz daznio Wilkinson galios daliklj,
skirtg iSmaniojo transporto sistemy kiirimui;

2. Atlikti pagaminto Wilkinson galios dalikli matavimus, naudojant universitete turimus
vektoriniy grandyny analizatorius (VNA);

3. Esant teigiamiems tyrimy rezultatams, atlikti praneSimg jaunyjy mokslininky
konferencijoje ir/arba parengti kartu su vadovu moksling publikacija.

Auksciau paminéta tyrimy sritis reikalauja specifiniy ziniy, jgtdziy ir tikslinga kuo ankstesnéje
fazeje jtraukti students | moksliy tyrimy vykdyma, kad jgyty vertingus paZangios programinés ir
auksto lygio techninés jrangos naudojimo jgiidziy. Sios temos vykdymo metu studentas zenkliai
pakels kvalifikacija, gautos Zinios suteiks jam postimj toliau gilintis Sioje veikloje ir vykdyti Sios
srities mokslinius tyrimus. Taip pat Sie tyrimai leis geriau pasiruosti tolimesnéms studijoms
magistranttiroje ir doktorantiiroje bei mokslinei tiriamajai veiklai.

Temga sitlantis mokslininkas/déstytojas: prof. dr. Vaidotas Barzdénas




Topic title: Design and Study of a Wilkinson Power Divider in the (5,850-5,925) GHz Band

Obijective: To design, fabricate, and test a Wilkinson power divider in the (5,850-5,925) GHz band,
which could be used for the development of transceivers for intelligent transport communication.

The transport sector is one of the most important economic sectors and sources of income in Europe
and worldwide. In the European Union (EU) alone, the transport sector (services, manufacturing,
maintenance, etc.) accounts for more than 9% of the EU's gross value added, of which transport
services alone account for 5% or €651 billion. The sector employs more than 20 million people or
more than 9% of the EU workforce. However, the rapid development of the sector poses major
challenges and problems: how to reduce accidents, road and air congestion, greenhouse gas
emissions, how to reduce dependence on fossil fuels, how to maximize the efficient use of vehicles,
how to improve the driving experience of drivers, and a number of other important and pressing
issues. To address the above challenges, the automotive industry and communication technology
companies, as well as academic and governmental institutions around the world, are working to
develop a wide range of vehicular communication networks.

There are currently two data transmission technologies that can be used in intelligent transport
systems: dedicated short-range communications (DSRC) and cellular vehicle to everything (C-
V2X). DSRC communications are used for data transmission between cars, roadside infrastructure,
and pedestrians within a limited range of a few hundred meters. In North America, two parts of the
DSRC spectrum can be distinguished: (902-928) MHz and (5,850-5,925) GHz. Therefore, this
topic proposes to design and test a Wilkinson power divider in the (5,850-5,925) GHz band, which
could be used for the development of transceivers for intelligent transport communication. In this
research, the student should solve the following problems:

1. 1.Model with Keysight ADS software package and design and fabricate with Altium
Designer on FR4 material a (5.850 5.925) GHz Wilkinson power divider for the
development of intelligent transport systems;

2. 2.Perform measurements of the fabricated Wilkinson power divider using the vector circuit
analyzer (VNA) available at the university;

3. 3.If the results of the research are positive, make a presentation at a Young Scientists'
Conference and/or prepare a scientific publication with the supervisor.

The above research field requires specific knowledge and skills and it is appropriate to involve the
student in scientific research as early as possible in order to acquire valuable skills in the use of
advanced software and high-level hardware. The student will be significantly upskilled during the
course of this topic and the knowledge gained will give him/her the impetus to further explore and
carry out research in this field. This research will also better prepare the student for further studies
at Masters and PhD level and for research activities.

Scientist/teacher proposing the topic: prof. dr. Vaidotas Barzdénas




