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Jumnomuast padota comepxut. 86 crpanui, 87 pUCYHKOB, 7 Tabmum, 12
UCTOYHUKOB.

[{enpro maHHOM AUIUTIOMHOM pabOTHI CTaa pa3paboTKa CHHTE3aTopa
gacToThl B coctaBe Bluetooth nmpuemonepenarunka B 28HM TEXHOJIOTHH.

B pabote uzyuaroTcst TpeOOBaHUSI K CHHTE3aTOPY YaCTOTHI, aHATU3UPYIOTCA
BO3MOXKHBIE CXEMOTEXHHUYECKHE DPEIICHUS IJIsi OCHOBHBIX OJIOKOB CHHTE3aTOpa:
OTIOPHBI TeHEepaTop, YaCTOTHO-(a30BBINA IETEKTOP, METIeBON (PUIBTp, TeHEepaTop,
yIpaBIsiEeMbI HAMTPSDKEHUEM, ISTTUTENI 9acTOTHI.

bruta BeImostHEHA cneayomias padora:

e Pa3paboTaHbl CXEMOTEXHHUYECKHE pEIICHUS JUIsi BCeX OJOKOB
CHUHTE3aTOopa.

e [IpomonmenupoBana paboTa CHHTE3aTOpa W M3yUYEHBI €r0 OCHOBHBIC
napaMeTphl.

e [IpoBeneHo cpaBHEHME C CYHIECTBYIOIIMMHU PEIICHUSMH CUHTE3aTOpa
s Bluetooth-npuemonepenarunka.

AXTyanbHOCTh JaHHOW pabOThl OOYCJIOBIEHA IOMCKOM MaJOMOIIHBIX
IpUEMONIEPEIaTINKOB, CIIOCOOHBIX NIEpeaBaTh JOCTaTOUHBIM 00beM HH(pOpMaLu
Ha HeOosipimme paccrosuusa. Cranmapt Bluetooth Low Energy sBisercs
NOIXOIAIIMM [l Takux 3anad. llocrostHHass paboTa W TOWUCK  PEHICHHMH,
yIydIIalonmx padoTy MpueMOoNepeqaTinkoB OOBSCHSIETCS JKEeJTaHHEeM YeloBeKa
YIIYYIIUTh KAYECTBO CBOCH JKM3HU yIPOCTHUB €KEAHEBHBIC 3a1aUH.
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JpimmoMHast mpama 3msmyae: 86 crapoHak, 87 MamioHkay, 7 TaOmim, 12
KPBIHILL.

Mbraii nman3eHail ABITUIOMHAM Tpambl CTaja pachpamoyka ciHT3aTapa
yacrtaThl ¥ ckianze Bluetooth y 28uM TaxHauoril, sKi 3aqaBaibHse chapMyIssBaHbIM
J1a SITO TapameTpax naTpadaBaHHIIM.

V nparpl BeIBy4arola narpadaBaHHi 1a CIHT33aTapa yacTaThl. AHaJI3yIOLA
MardbIMblsl CXEMaTIXHIUHBIS PAIPHHI AJI1 aCHOYHBIX OJIOKaY CiHT33aTapa: aropHbI
reHepaTap, 4acToTHa-(a3aBbl JITIKTAp, METICBOM (PIIbTp, reHeparap, KipaBaHbI
Harpyrau, 13e1bHIKl YacTaThl.

VY AplrioMHal npanbl aTpbIMaHbl HACTYITHBIS BBIHIKI:

e PacmpamaBaHbl CXEMOTEXHHYECKHE palldHHI i Ycix OJjokay
ciHTAI3aTapa

e [IpamansnsaBaHbl aCHOYHBIA TapaMeTPhl CIHTI3ATapa

e [IpaBen3eHa mapayHaHHE 3 ICHYIOUBIMI PalI’HHAMI CIHT33aTapa Jis
Bluetooth-mpeiémanepanaTasika

AxTyanpHacllp ~ mpamsl  adyMoyJieHa  TOImIyKaM  MaJlaMaryTHBIX
npbl€éManepagaTyblkay, 3J0JbHBIX IepadaBalb IMAYHBI ab'ém 1H(dapManbll Ha
HeBsUTIKis ajpiersaciy. [lacTasHHas mpara 1 NOIIyK paldHHSY, SKis HaJsIalih
mpaily YKo CTBOPAHBIX MphIEManepaaaTyblkay TIIyMaublllia natpi30ail yanaBeka y
NAJSIIIIYHHI SIKACI{l CBAMTO KBILI IJISIXaM CIPALIY3HHS ITOA3EHHBIX 3a/au.



ABSTRACT

Thesis contains: 86 pages, 87 figures, 7 tables, 12 sources.

The aim of this thesis is the development of a frequency synthesizer as part of
Bluetooth in 28nm technology, which meets the requirements formulated for its
parameters.

The paper studies the requirements for a frequency synthesizer. Possible
circuit solutions for the main parts of the synthesizer are analyzed: a reference
oscillator, a phase-frequency detector, a charge pump, a loop filter, a voltage-
controlled oscillator, and frequency dividers.

The following results were obtained:

e Circuitry solutions have been developed for all synthesizer parts.
e The operation of the synthesizer has been simulated and its main
parameters have been studied.

e A comparison is made with existing synthesizer solutions for a

Bluetooth transceiver.

The relevance of this work is due to the search for low-power transceivers
capable of transmitting a certain amount of information over short distances. The
constant work and the search for solutions that improve the performance of already
created transceivers is explained by the need for a person to improve the quality of
his life by simplifying daily tasks.



