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1. IligBUIeHHA 3aBaJOCTIMKOCTI IPOrPaMHO KEPOBAHMX IIPUCTPOIB CUHXPOHI3ALLii.

2. Improvement the noise immunity of software-controlled synchronization devices.

Pedepar:

1. ¥V nuceprauiiiHiii po60Ti PO3B’sI3aHO aKTyaJlbHEe HayKOBE 3aBIaHHS MiBUIIEHHS 3aBaJlOCTIMIKOCTI IPHUCTPOIB
(azoBoi cuHxpoHizallii Ta CTBOpEHHS MporpaMHO-anapaTHoi peanisailii 1rudpoBoro npucTpoio ¢GaszoBoi
CHHXPOHi3allii, SKuil BoJIoZie Kpalol0 rPaHNYHOIO 3aBaJOCTINKICTIO. [I71 bOTO 6YJI0 BUKOPUCTAHO METOZ,

111 (pPOBOro CUHXPOHHOTO IETEKTYBaHHS, SIKUH [1aB 3MOTY IOHU3UTHU IIYMOBUI [IOPIr IPUCTPOIO (Ha30BOro
apronigyiamryBaHHs yacToTy (PAITY) Ta BogHOUYacC 36eperTu oro AMHaMiuHi XxapakTepucTuku. MoaudikosaHe
(a3oBe AeTeKTyBaHHS Bilpi3HAETHCS Bifj KJIACMYHOIO AETEKTYBaHHS HasIBHICTIO JOJATKOBOI (PinbTpallii KOpUCHOTO
CUTHAaJIy Bifl BUIIQIKOBUX 3aBa], IIJISIXOM NPUAYIIEHHS YaCTUHU HOTO CIIEKTPaJIbHUX CKJIANIOBUX i3 MOJAJIBLINM iX
BigHOBJIEHHSM. Lle yMOXKJIMBUIIO TIOHVDKEHHS IIYMOBOTO ITIOPOTY IPUCTPOo Ha 1-2,5 ob, 3ayekHo Bif apameTpiB
npuctpolo. [Ipy BUKOHaHHI AucepTaliiiHoi po6oTu OyB yreplle 3allpoIIOHOBAaHMI MeTO, OIITUMI3allii mapameTpis
uu@posoro ¢QinpTpa y nporpaMHo-anapatHomy npuctpoi GAITY. Bin BinpisHeTbCS Bif BifOMUX anlpiopHUX
METO/IiB Y3rOIPKEHHSIM aMILITyJHO-4aCTOTHOI XapakTepucTUku npuctporo GAITY 3i cneKTpoM BXiIHOTO CUTHAIY.

lle nae 3Mory 3a6e3neynTy Npae3 aTHICTh IPUCTPOIO 32 MEHIIOTO BiJHOLIEHHS CUTHAJ /IIyM i IiABUIUTH



rpaHUYHY 3aBaJJOCTINKICTh MPUCTPOIO T MiCTKICTb CUCTEMMU 3B'SI3KY, Y SIKill BiH OyZje BUKOPHUCTOBYBATUCSL.

2. The thesis presents the contribution to the solution of the scientific task of development of methods for noise
immunity improvement of software-controlled synchronization devices, and creation of firmware implementation
of digital phase-locked loop (PLL) which possesses better marginal noise immunity. The method of digital
synchronous detection was used to achieve this task, which allowed to reduce the noise threshold of the PLL and
at the same time to maintain its dynamic characteristics. From the analysis of the references it was discovered that
the available ways of noise immunity improvement are controversial because decreasing of the noise threshold is
achieved by worsening of dynamic properties of the device. Some scientific works present solution to this
problem, but the results of their research apply to analog PLLs and their research methods are limited by
simulation and does not include experimental studies. The thesis presents a block diagram and mathematic model
of a digital PLL with a modified phase detector (PD) containing a narrow-band filter (NBF) to maximize the filtering
of noise and reduce the peak values of these interferences in order to provide the PD operation within the range of
detector characteristics. High-pass filter (HPF) at the output of the detector compensates the suppression of the
dynamic change of the useful signal. Simulation of the of classical and modified PLLs marginal noise immunity was
carried out according to two criteria for determining the loss of synchronization. In both cases the use of modified
phase detection allowed to decrease noise threshold by 2.5 dB without changing the static characteristic of the
device. The results of the experiments qualitatively repeat the simulation and show the noise immunity
improvement of the modified PD up to 2.5 dB in comparison with the classical device. Duration of transient
processes in the modified device was reduced by approximately 1.5 times, indicating an improvement of dynamic
properties compared to the classical device.
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