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11. Tém tit cac két qua méi cua ludn an:

’ Noi dung cua luan an da dugc trin}} bay trong ba chwong bam sat muc tiéu dé ra.
Két qua dong gdp chinh cta luan an bao gom 2 ndi dung:

- Trén co s& nghién ctu céc thuat toan bam v¢ tinh va hé théng diéu khién anten,
két qua cua luan an da dé xuit thuat toan tim kiém va bam vong hd, cho phép xéc dinh
chinh x4c théng s6 goc nging va gbc phuong vi ciia anten thu théng qua vi tri ctia tram
thu va vi tri ciia vé tinh. Pong thoi dé xuat két hop thuat toan bam két hop thuat toan bam
vong hé va thuét toan bam ting budc dé nang tinh 6 dinh va giam thoi gian bam vé tinh.
Trén co s& d6 luan an ciing di nghién ciru, thiét ké, ché tao hé thong didu khién bam vé
tinh dé mg dung thuat toan trén. Viéc thir nghiém hé thong cho thiy két qua diéu khién
anten theo bam theo v¢ tinh vdi thoi gian bam nhanh <0,5s, hé théng bam on dinh. Két

qua nay di dugc cong b trong cac cong trinh [4], [5]

- Trén co s& nghién ctru vé thiét ké mach siéu cao tan, noi dung thir 2 cua luén an
da d& xudt cac giai phap thiét ké mach d6i tan nhiéu thip bang C va hé théng thu vé tinh
bang L c6 do nhay cao, dai dong va dai thong rong, h¢ sb khuéch dai lén ung dung cho

hé théng thu diéu khién bam vé tinh cu thé: D& xuét cac giai phap thiét ké khuéch dai hoi



tiép am va giai phap sir dung tham sd t6i vu cla transistor trong thiét ké mach phéi hop
tro khang dé giam hé sé tap 4m cua mach; Dé xuét giai phap thiét ké mach khuéch dai 2
tang v6i tan s6 khuéch dai 1éch dinh dé ting dai thong va do loi ciia mach khuéch; Giai
phap sir dung mach khuéch dai mic kiéu cascode dé md rong dai thong ciia mach khuéch
dai. Dé tang tinh 6n dinh cta tin hiéu thu, trong thiét ké ciing da tmg dung cong nghé
mach dai, linh kién tich hop va k¥ thuat vong khoa pha dé ché tao bd tao dao dong ndi
véi dd 6n dinh cao, bd loc thong dai dép ung yéu clu cla tuyén thu vé tinh. Két qua da
thiét ké, ché tao mach di tan nhidu thép bang C va may thu bang L v6i do nhay dat -113
dBm véi ti s6 S/N=1,5 va dat -115 dBm v&i ti s6 S/N = 1, dai thong ctia mach 1,2GHz,
dai dong 61dB. Nhiing két qua nay da duoc cong b trong cac cong trinh [1]-[3], [6], [7].

12. Kha ning tng dung trong thyc tién:

Dé tai c6 kha nang tng dung trong thuc tidn boi vi ndi dung nghién ctru, thiét ké,
ché tao hé thong thu vé tinh bing tan C va bang L 1a mot trong nhitng ndi dung nghién
clru cta dé tai VI/CN 03/13-15 thuéc Chuong trinh Khoa hoc Coéng nghé Vil tru nim
2013-2015: “Thiét ké va ché tao tram thu di dong thong tin v¢ tinh dya trén senso tur
truong d6 nhay cao tmg dung trén tau bién” cht nhiém dé tai 1a GS.TS. Nguyén Hiru Dt

- Truong Pai Hoc Cong ngh¢, Pai hoc Qubc Gia Ha Noi.

13. Nhitng huéng nghién ctru tiép theo:
Nghién ciru dé xuat cac giai phap thiét ké hé thong thu vé tinh lam viéc trén bang
Ku dé co thé ap dung hé thong diéu khién bam cho vé tinh Vinasat-2 va cc vé tinh phat

trén bang tan Ku.

Tiép tuc nghién ctru cac giai phap ché tao hé théng diéu khién bam vé tinh gon nhe

hon dé g c6 thé thwong mai héa san pham.
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11. Summary of the new findings of the thesis:

The contents of the thesis were presented in three chapters and followed the target.
The main contributor results of the thesis include two contents:

- Based on the study of tracking algorithms and antenna control system, the results
of the thesis have proposed using open-loop tracking and search algorithms. It allows to
identify the exact elevation angle and azimuth angle of the receive antenna through the
location of the ground station and the position of the satellite in the orbit. The thesis
proposed using the open-loop algorithm combined with the step tracking algorithm to
improve the efficiency of satellite tracking. Besides, the thesis also studies, proposes
solutions to design and fabricate the antenna control systems to apply proposed
algorithms. The experimental results show that the antenna control system tracks stability
satellite with tracking time is less than 0.5s. These results were published in the article
[4], [5].

- Based on the study of microwave circuit design, the second content of the thesis
has proposed design solutions of C-band low noise block downconverter and L-band
receiver which has high sensitivity, large dynamic range and bandwidth, high gain.
Proposals include: Amplifier design uses negative feedback and optimal parameters of a
transistor to design low noise amplifier; Design solution uses a two-stage amplifier with
the different frequency center to increase bandwidth, the gain of the amplifier. To
increase stability of the received signal, design also has applied microstrip circuits,

4



integrated circuits and phase lock loop to produce local oscillator with high stability,
band pass filter to meet the requirements of satellite receivers. The results were the
design and manufacture of low noise block down converter C-band and L-Band receiver
with parameters: Sensitivity is -113 dBm with signal-to-noise ratio = 1.5 and sensitivity
is -115 dBm with signal-to-noise ratio = 1, bandwidth is 1.2GHz, dynamic range is about
61 dB. These results were published in the papers [1] - [3], [6], [7].

12. Practical applicability, if any:

The thesis is applicable in practice because the contents of research, design,
manufacture of low noise block down converter C-band and L-Band satellite receiver is
one of the contents of the research VT/CN 03/13-15 belongs to the Space Science and
Technology Program 2013-2015: "Design and fabrication of mobile satellite receivers
based on high-sensitivity field sensing applied on board" head of research Prof. Dr.

Nguyen Huu Duc - Hanoi University of Technology, Vietnam National University.

13. Further research directions, if any:
Research and propose solutions to design, fabrication of Ku-band satellite receiver

applied for tracking control systems on the Ku band.

Research and propose solutions to design, fabrication of the lighter tracking

control systems applied for different purposes.
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