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1. BucoxouyTiMBui pasioBUMipIOBaJIbHUN NPUa, iHAYKIii MarHiTHOTO I10JI Ha OCHOBI PEaKTUBHUX BJIACTUBOCTEN

TPaH3UCTOPHUX CTPYKTYP

2. High-sensitivity radiomeasuring device of the magnetic field induction based on reactive properties of transistor
structures

Pedepar:

1. Inceprauiiina po60Ta IpUCBsSYeHa NiABUILIEHHIO YYTJIUBOCTI PalioBUMIipIOBAJIbHUX IIPUJAAIB iHAYKIiI MarHiTHOTO
I10J15 WIJIIXOM BUKOPUCTAHHS YaCTOTHUX IIEPETBOPIOBAYiB "MarHiTHa iHAYKIisg — 4acTOTa" HA OCHOBI PEaKTUBHUX
BJIACTUBOCTEN TPAH3UCTOPHUX CTPYKTYP. BOOCKOHAJIEHO MaTEMATUYHY MOJEJb PAiOBMMIPIOBAJIbBHOTO
[IEpPETBOPIOBAYa MarHiTHOTO MOJIS1 PaiiOBUMIPIOBAJIbHOTO NIPUALY, SKAN CKIAJA€ThCs 3 CEHCOpa XO0Jia Ta
YaCTOTHOTO NepeTBOPIOBaYa Ha OCHOBI /IBOX OIMOJISIPHUX Ta MOJIbOBOTO TPAH3UCTOPIB, CXeMOTEXHIYHA peastidallis
gKoi 3abe3nednsia NigBUILEHHs YyTAMBOCTI 1o 620 ' /MTa pafioBUMipIOBaJIbHOTO IPUJIALY B Aialla3oHi
BUMIPIOBaHHS iHIyKUii MarHiTHOro noss 0-200 mTi. BoockoHaseHo MaTeMaTU4YHy MOJENb PalioOBUMIPIOBAJILHOTO

IIepeTBOPIOBaYa MArHITHOTO MOJIsl PaflioBUMIPIOBATIbHOTO MIPUJIAZY, SIKUI CKJIAJA€ThCS 3 JBOKOJIEKTOPHOIO



6iMoJISIPHOrO MAarHiTOTPAaH3UCTOPA Ta YaCTOTHOTO MEPETBOPIOBAaYa HA OCHOBI IBOX OIMIOJISIPHUX Ta MOJIbOBOTO
TPaH3UCTOPIB, CXEMOTEXHIYHA peasizallis sKoi 3abe3nevnsa 3MeHIIeHHS TOXUOKM HeJliHIMHOCTI epeTBOpoBaya g0
1,8% Ta npusany B LiIoMy. B4OCKOHaNIEHO MaTeMaTU4YHy MOJIEJIb PaJlioOBUMipIOBAJIbHOTO [IEPETBOPIOBAYA
MAarHiTHOTO I0JIS1 paflioBUMIPIOBAJIbHOTO NIPUJIaZYy, SIKUM CKIaJA€ThCS 3 ABOKOJIEKTOPHOrO GillOJISIPHOTO
MAarHiTOTpaH3MCTOPA Ta YaCTOTHOTO NIEPETBOPIOBAYA HA OCHOBI TPbOX OiNOJISIPHUX TPAH3UCTOPIB, CXEMOTEXHIUHA
peastizalis sxoi 3abe3nednsia NigBUILEHHS YyTIMBOCTI pagioBumipioBanbHOro npuiany no 1,25 kI'u/mTn B
IianazoHi BUMipoBaHHS iHAyKuii MarHiTHoOro nosst 0-1000 mTi. OTpumaHo HOBI QyHKIii IepeTBOPEHHs Ta
PIBHSIHHA YyTJIMBOCTI [1I€PETBOPIOBAYIB PaZiOBMMIPIOBAJIbHOTO NPUJIaLy iHAYKLii MarHiTHOIO Mo, gKi
BiZPi3HSIOTHCS Bifl iCHYIOUMX TUM, 110 B HUX BPaXOBaHO BIIMB iHAYKIIii T YaCTOTY MarHiTHOTO T0JIsl, HAIPYT
SKABJIEHHS Ta KEPYBaHHS HA 4YaCTOTY BUXIIHUX KOJIMBaHb PaliOBUMIPIOBAJILHUX [IEPETBOPIOBAYiB MAarHiTHOIO I10JI4 3
IV(epeHLiHIM OMOPOM, 10 JO3BOJIMJIO BUOPATU CXEMOTEXHIYHE PillIeHHS 3 HANO1/IbIIO0 YYTIUBICTIO [IJIs1
PO3POOKM BUCOKOUYYTIMBOTO PalioBUMipIOBAJIbHOTO MpUaAy iHAYKLii MarHiTHOrO M0JI HA OCHOBI PEaKTUBHUX
BJIACTUBOCTEN TPAH3UCTOPHUX CTPYKTYP. BIOCKOHAJIEHO TPU CXEMOTEXHIYHI pillleHHs paJlioBUMipIOBaJIbHUX
YaCTOTHUX [1I€PETBOPIOBAUIB BUMIPIOBAJIbHOIO ITPUJAAY iHAYKLii MarHiTHOTO I10J151 Ta €KCIIEPUMEHTAIbHO
IOOCJIIKEHO iX XapaKTepUCTUKU. PO3p06JIeHO PafiioBUMIpIOBAIbHAY MPUJIAZ, iHAYKLii MarHiTHOTO IOJIS 3
MiJBUIIEHOIO YYTJMBICTIO HA OCHOBI PEaKTUBHUX BJIACTUBOCTEN TPAH3UCTOPHUX CTPYKTYP. Po3paxoBaHi
METPOJIOTiUHI XapaKTepUCTHUKU PO3PO06JIEHOrO BUCOKOUYTIMBOTO PaioOBUMIpIOBaIbHOTO IPUIaAy iHAYKLi

MAarHiTHOTO I10JIs1 Ha OCHOBI PE€aKTUBHUX BJIACTUBOCTEN TPaH3NCTOPHUX CTPYKTYP.

2. The dissertation work is devoted to increase of sensitivity of radiomeasuring devices of the induction of the
magnetic field by using of frequency converters "magnetic induction - frequency" based on reactive properties of
transistor structures. Improved mathematical model of radiomeasuring converter of the magnetic field of the
radiomeasuring device, which consists of Hall sensor and frequency converter based on two bipolar and field-
effect transistors, the circuit implementation of which provided an increase of the sensitivity to 620 Hz/mT of the
whole radiomeasuring device in the range of measuring the induction of the magnetic field 0-200 mT. Improved
mathematical model of radiomeasuring converter of magnetic field of radiomeasuring device, which consists of
two-collector bipolar magnetotransistor and frequency converter based on two bipolar and field-effect
transistors, the circuit implementation of which provided a reduction of the error of nonlinearity of the converter
to 1.8% and the device as a whole. Improved mathematical model of radiomeasuring converter of magnetic field of
radio measuring device, which consists of two-collector bipolar magnetotransistor and frequency converter based
on three bipolar transistors, the circuit implementation of which provided an increase of the sensitivity of the
radiomeasuring device to 1.25 kHz/mT in the range of measuring the induction of the magnetic field 0-1000 mT.
New analytical dependences of conversion functions and sensitivity equations of magnetic field induction
radiomeasuring converters are obtained, which differ from the existing ones in that they take into account the
influence of the magnetic field induction and frequency, supply and control voltages on the frequency of output
oscillations of radiomeasuring converters with differential resistance, which allowed to choose the solution for the
development of a highly sensitive magnetic measuring device of the magnetic field induction based on the reactive
properties of transistor structures. Three circuit solutions of radiomeasuring frequency converters of the
magnetic field induction measuring device have been improved and their characteristics have been experimentally
investigated. A radiomeasuring device of the magnetic field induction with increased sensitivity, based on the
reactive properties of transistor structures, has been developed. The metrological characteristics of the developed
highly sensitive magnetic radiomeasuring device of the magnetic field induction, based on reactive properties of
transistor structures, are calculated.
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