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Tema gucepranii:
1. IBOTaKTHI NifcUII0Bayi MOCTIMHOTO CTPYMY 3 6aJIaHCHUM 3BOPOTHUM 3B'SI3KOM [17151 6araTOpO3psiIHUX
napasnenbHux LIATT

2. Push-pull DC amplifiers with balancing feedback for multi-bit parallel DAC

Pedepar:

1. O6'eKT BOCIiIKEHHS - NIpoLeC (PYHKLIOHYBAHHS 3aIIPOINIOHOBAHUX MIBUIKOIIOUMX JBOTAKTHUX IiICUIIIOBAYiB
IIOCTIMHOTO CTpyMy 1151 6aratropo3psanHux LIATI nmapanenbHOi fii; METOI0 PO6OTH € IOKPAII€HHS CTATUYHUX i
nyHamivyHuX xapakrepuctuk JITIC nns 6araTopospsaaux LIAIl napanesnpHoi Aii msxoM 3aCTOCYBaHHS
3aIPOIIOHOBAHUX METO/IiB CTPYKTYPHO-(YHKIIOHAIbHOI OpraHisallii i3 BAKOPUCTaHHSAM 0a1aHCHOT'O 3BOPOTHOTO
3B'SI3KY [JISI MiABUIIEHHS IBUAKOLII IiACHUIII0OBAYIB Ta JIiHIMHOCTI IX IepeJaTHOI XapaKTEPUCTUKY, a TAKOXK
3MEHIIEeHHS aJUTUBHOI MOXNOKM; BUKOPUCTAaHI METOAY TEOPii JIiHINHNUX iHTErpaJbHUX CXEM Ta MiICUJIIOBAYiB, TeOopii
€JIEKTPUYHUX | MarHiTHUX KiJl, @ TAKOX TEOPii CUCTEM 3i 3BBOPOTHUM 3B'SI3KOM Ta KOMIT'IOTEPHOTO MOJIEJIIOBAHHS,;
TEOPETUYHI pe3yJIbTaTU: BIEpPIlEe 3alPOIIOHOBAHO HOBUI METOJ], KOPUTYBAaHHSI BXiIHOTO CTPYMY 3CYBY HYJISI Ta
3MEHIIEHHSI PiBHS HOr0 TEMIEPATyPHOro apendy 1715 MBUIKOAII0YUX BUCOKOJIIHITHMX IBOTAKTHUX MiICUIIIOBAYiB

IIOCTIHOTO CTPYyMY LIJISIXOM 3aCTOCYBaHHSI CTPYKTYPHOI HaJIJIMIIKOBOCTI y BUTJISi JlaBaya CTPYMy 3CYBY HyJIs, a



TaKOX 0JIOKQ, SIKA FeHepYye KOMIIEHCALiTHUI CTPYM; BIleplle OTPMMAHO MaTeMaTUYHi MOJeJli IEpeaTHO]
XapaKTepPUCTUKU KOHTYPY 6aJlaHCHOTO 3BOPOTHOTIO 3B'SI3KY, SIKUI peasli3yeThCs Ha 6a3i BOHAIIPABJIEHOTO BindruBaya
CTPYMY; IIOJIaJIbIIOTO PO3BUTKY OTPUMAB METOJ, CTPYKTYPHO-(QYHKIiOHa/IBbHOI OpraHisallii IBUIKOI0unX
BYICOKOJIHIIHMX ABOTAKTHUX MiJICUJIIOBAYiB [IOCTIHHOTO CTPyMy 11 6araTopo3psaHux LIAIL, sikuii BigpisHseTbCS
BiJl iCHyIOUMX BBEI€HHSIM KOHTYPIB 6aJIaHCHOTO 3BOPOTHOTO 3B'SI3KY, & TAKOXK CIIelliali30BaHUX JBOTAKTHUX
BigbuBauiB ctpymy (CriBC); moganbmoro po3BUTKy OTPMMaB MeTOJ, TOOYA0BU JBOTAaKTHUX CIIeLiasli30BaHUX
BiZ6MBaviB CTPyMy, SIKUI BiZPi3HSIE€THCS Bifl iCHYIOUMX MOSKJIMBICTIO BpPaXOBYBaTH BUMOTH 1O/O iX BXiHUX i
BUXiIHMX OTIOPiB i BUKOPUCTOBYBATH 1ii BiOMBayi y nepeakiHLeBUx abo BuxigHux kackaaax JATIIIC. [TpakTuyHi
PEe3yJIbTaTU - 32 Pe3yJIbTaTaMU JOCJiIKeHb PO3POOJIEHO P TPAaKTUYHUX PillleHb, 3aXUIeHNX [IaTeHTaMu YKpaiHu,
30Kp€EMa, CXEMU Fr€HEPATOPiB KOMIIEHCALIIHOTO CTPYMY [IJI [IAPaMETPUYHOTO KOPUTYBaHHS CTPYMY 3CYBY HYJIS
JIITIC; cxemu BUCOKOiHINHUX mBUAKoAi0uMx I1I1C i3 cMyrolo mponycKaHHsl, HabJIMKEHOI 10 TPAaHUYHUX YaCTOT
nigcuiaeHHs 6irossIpHUX TPaH3UCTOPIB, Ha piBHI 100 MI'TI-1 rT'1]; cxeMu BUCOKOJiHIMHNX mBUaKoziounx AIIIIC i3
HU3bKUM BXiTHUM CTPYMOM Ta MajIUM TeMIIEPaTypHUM Apeiidom; IOKpalLleHO XxapaKTePUCTHUKY aHaslizaTopa
napaMeTpiB 3ByKOBUX TPakTiB (AII3T), 30kpema, Taki gKk: cMyra po604Mx 4acTOT, piB€Hb BU3HAYEHHS KoedilienTa
HEJIiHITHMX CIIOTBOPEHD 34 PAXYHOK 3aCcTOCyBaHHs B LIATI, mo BXOASTh IO CKIaAy [IPUCTPOIO, PO3POOIEHUX
BUCOKOJIiHIMHUX mBuaKkomilouux AITIC. CTymniHb BOIPOBAKEHHS ~ Pe3yJIbTaTh POOOTU BIIPOBAIKEHO Ha
JepkaBHOMY minnpruemcTsi "HauioHanpHa pafiokoMNaHis YKpaiHu' Ta y HaByajabHUM npolec Ha Kadenpi

004K CII0BaIbHOI TEXHIKMA BiHHMIIBKOTrO Hal[iOHA/ILHOTO TEXHIYHOTO YHiBepcureTy. Cdepa (ranysb) 3aCTOCYBaHHS -

CHUCTEMH TPSIMOTO U(PPOBOro CUHTE3y aHAJIOTOBUX CUTHAJIIB Ta aHa/li3aTOPU MapaMeTPiB 3ByKOBUX TPAKTIB.

2. The object of study - functioning process of the proposed high-speed push-pull dc amplifiers for multi-bit
parallel DAC; the purpose is to improve static and dynamic characteristics of the push-pull dc amplifiers for multi-
bit parallel DAC by applying the proposed methods of structural and functional organization using the balance
feedback to improve their performance and linearity of transfer characteristic and to reduce additive error;
methods of the theory of linear integrated circuits and amplifiers, theory of electrical and magnetic circuits, as
well as theory of systems with feedback and computer modeling were used; theoretical results: method of
adjusting the input bias current zero and reducing its temperature drift for push-pull high-linear high-speed
current amplifiers by the use of structural redundancy with a bias zero current sensor, and the block that
generates a compensation current was the first time proposed; mathematical models of the transfer
characteristics for balanced feedback circuit, which is implemented on the basis of bidirectional current reflector
was also the first time proposed; further development of the method of structural and functional organization of
high-speed push-pull dc amplifier for multi-bit DAC, which differs from existing approaches by using the balance
feedback and specialized push-pull current reflectors was given; further development of the method of specialized
push-pull current mirrors construction, which differs from the existing by taking into account their requirements
for input and output impedances and possibility to use these reflectors in pre-output or output stages, was also
given. Practical results - developed a number of practical solutions that are protected by patents of Ukraine, in
particular, the compensation current generator scheme for parametric adjustment of the bias zero current of DC
amps; high-linear DC amps schemes with bandwidth close to the cutoff frequency amplification of bipolar
transistors at 100 MHz-1 GHz; high-linear high-speed DC amps circuits with low input current and low
temperature drift; improved characteristics of the sound channels settings analyzer, in particular, such as
operating frequency band, THD level determination by using DAC, that includes developed high-speed precision
DC amplifier. The degree of implementation - results are implemented by the State Company "National Radio
Company of Ukraine" and in the educational process at the Department of Computer Science of Vinnytsia National
Technical University. Sphere (industry) of use - systems of direct digital synthesis of analog signals and audio

channels analyzers.
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