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Moga guceprariii:
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Tema guceprauii:
1. AKTUBHI GiNbTPU HA TOHKOILUTiBKOBUX IT'€30€JIEKTPUYHUX PE30HATOPAX

2. Active filters based on thin film piezoelectric resonators

Pedepar:

1. Incepranis npucBsYeHa PO3pOOJIEHHIO KJIaCy IPUCTPOiB YACTOTHOI CEJIEKLIii CUTHAJIIB HA OCHOBI aKTUBHUX
€JIEMEHTIB 1 TOHKOIIIBKOBUX I1'€30€JIEKTPUYHUX PE30HATOPIB 11 gianasony dyactot 0,1..10 [T, mo noegHyoTs
MOJINIIEH] eJIEKTPUYHI Ta €KCIUIyaTallilfiHi XapaKTepUCTHKHY, a TAKOXK MOXJIUBICTD iHTerpatii 3a TexHosorieto IC.
[TpoBeneno gocnigxeHHs TIIP MeTOOM CKiHYEHHUX €JIEMEHTIB Ta PO3pO6JIEHO LIMPOKOCMYTOBY MOZEJb
pe30oHaTopa, NpUAATHY 1715 MOJeJIIOBAaHHS €JIEKTPUYHUX XapaKTEPUCTUK KOHCTPYKLiN pe30HATOPiB MEMOPaHHOTO
THUITy Ta 3 6perriBCbkuM BigbuBadem. Po3pobieno moagudikosany makpomogess OIIC, y sKiil 3aCcTOCOBaHA CEKIIis
HeJIiHITHOTO MiicuJIeHHSI Ha OCHOBI NOJIIHOMIB UebuieBa Ta BKJIIOUEHi HeJliHiHI MoJeli TeryioBoro Ta dJikep
mwymiB. HaBeieHO cxeMr aKTUBHUX iIMITaTOpPIB iHAYKTUBHOCTI Ta Bi'eMHOi eMHOCTI Ha ocHOBI OIIC. [Tokazana
MOKJIMBICTh BUKOPUCTAHHS TAaKUX CXEM [1JIs1 peaJiisallii JaHOK aKTUBHUX (inbTpiB 3 Aiaria3oHOM repedyioBY 10

200% Ta BuIlE. 3aIPOINIOHOBAHO METOJ, IepeTBOPeHHS iMmnenancy TIIP i3 BUKOpUCTaHHSM ripaTopa Ta Iokas3aHa



[IPaKTU4Ha MO>KJIUBICTb €JIEKTPOHHOTO MepeJalliTyBaHHs €(eKTHUBHOI IIJIOIi pE30HATOPA, 1110 A03BOJISE€ 3MEHIIUTU
rabaputu QinbTpiB. Po3pobseHo anroputm cuHTesy PinbTpiB, 3aCHOBaHUI Ha 3aMillleHHI TPOTOTUIIB acuBHUX LC
dinbTpiB akTUBHMMU aHasioramu Ha TIIP, mo 3a6e3ne4yioTh NoJliNileHi XapakKTePUCTUKY 32 PaXyHOK BUCOKOI

BUXiHOI JOOPOTHOCTI i cTabinbHOCTI MacuBHOI MifcxeMu. [IpuBeieHi NpUKIagy 3aCTOCYBaHHS TaKOTO MiAXOAY 1S

peaizauii manorabaputHux aktusHux ®HY i ®BY na TTIP.

2. The dissertation is devoted to the development of new frequency selection devices based on active elements and
thin-film piezoelectric resonators for frequency range of 0,1..10 GHz, which combine superior electrical and
performance characteristics as well as the standard IC technology integration ability. The simulation of the FBAR
was carried out using finite element method and broadband resonator model was developed. The model is suitable
for simulation the electrical characteristics of membrane-type and Bragg-reflector type structures. The modified
OTA macromodel was developed which included nonlinear amplification section based on Chebyshev polynomials
and also nonlinear thermal and flicker noise sources. It was shown that active filter links with tunability over 200%
can be developed using the reactance simulators. The presented effect can be used to reduce the filter size. The
filter synthesis procedure was developed based on LC prototypes replacing with the active resonator analogs,
which provide improved performance due to high initial quality factor and stability of the passive subcircuit. The
implementation of this approach was shown on examples of small-sized LPF and HPF based on FBAR.
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