AHOTAIISA

Cepriituyk B.B. ®orocTumynboBaHMiI TUIaHApHUK CceHcOp Xoia 3

M1JBUIIICHOIO Yy TIUBICTIO. — KBamidikaliiiHa HayKoBa Ipalis Ha paBax pyKOIUCY.

Hucepramiss Ha 3700yTTS HAyKOBOTO CTYIEHs JokTopa ¢imocodii 3a
cnemianpHicTiIO 171 «Enektponika». — HaimioHanbHMI TEXHIYHUN YHIBEPCUTET
VYkpainu «KuiBcbkuil nomiTexHiunuid iHCTUTYT iMeHi Iropst Cikopcskoro», MOH

VYkpainu, Kuis, 2026.
B nucepTarniii oTpuMaHo Taki HOBI HAyKOBI1 PE3yJIbTaTH:

1. Bnepie 3anpornoHoBaHO (POTOCTUMYJIBOBAHUI TUIAHAPHUI ceHcop XoJuia
Ha OCHOBI cynbdiay kaamito (CdS), y skoMy akTuBHA 00J1aCTh POPMYETHCS T J1€I0
ONITUYHOTO ONPOMIHEHHS, IO JIO3BOJISIE€ KEPYBAaTH KOHIIEHTPAIII€0 HOCITB 3apsay Ta
€(EeKTUBHOIO TOBUIMHOIO CEHCOopa, 3a0e3Meuyloud IMiJIBUIIECHHS YyTJIHBOCTI

BUMIPIOBAHHS MarHiTHOTO TOJIs 710 2 pasiB.

2. Y 10CKOHAJIEHO MaTeMaTUYHy MOJIeTh CeHCopa XO0JlIa, sika Ha BIIMIHY BiJ
ICHYIOUMX BpaxoBye (hOTOTEHEepallilo HOCIIB 3apsay, 3MIHY iX KOHUEHTpalii Ta
¢()EeKTUBHOI TOBIIMHU aKTHBHOI 00JIaCT, IO JO03BOJIIE OIMUCATH CTaTHYHI Ta

JUHAMIYHI XapaKTEepPUCTUKHU CEHCOpa 3 BIIHOCHOIO MOoxuOkoto 10 10%.

3. Brepiue noka3aHo, 110 ONTUYHE OMPOMIHEHHS MOKE€ BUKOPHCTOBYBATHUCS
K HE3QJIC)KHUU KaHaJl KepyBaHHS MapaMeTpamu ceHcopa XoJuia, 1o 3ade3nedye
PO3IIMPEHHS Jlalla30Hy YyTJIMBOCTI 0€3 3MIHM TeoMeTpii CTPyKTypu Ta

€JIEKTPOHHOT YACTUHHU BUMIPIOBAJILHOT CUCTEMHU.

4. Po3po0jeHO METOAUKY BHMMIPIOBaHHS I1HAYKI[IT MarHiTHOTO TOJA 3
BUKOPUCTAHHAM (DOTOCTHUMYJILOBAHOTO CEHCOpa XOJUla, siKka, Ha BIAMIHY BIJ
KJIACUYHUX TMIAXOMAIB, JO03BOJISIE PEryJIIOBAaTH YYTJIMBICTh 3a PAXYHOK 3MIHU

napameTpiB ONPOMIHEHHs Ta €()eKTUBHOT TOBIIMHUA aKTUBHOT 001aCTI.



5. Briepiie ekcriepuMeHTaNbHO MIATBEPAKEHO, 1110 3aCTOCYBAHHS ONITUYHOTO
BIUIUBY 3a0€31euye€ MiABUILCHHS 9y TIIMBOCTI ceHcopa 3 0,06 + 0,006 10 0,12 +0,012

MB/MTn ta posmmpenss cmyru npomyckans 3 200 k' go 270-280 xI'1.

HucepramiitHa poOoTa mpucCBSYEHAa Po3poOdIll  (HOTOCTHMYITHLOBAHOTO
MJJAHAPHOTO CEHCOopa XOJUla 3 MIJABUILECHOI YYTIMBICTIO HAa OCHOBI Cyiabdimy
kaamito (CdS), a Takoxk AOCHIKEHHIO (I3UYHUX TPOIECiB (OpMyBaHHS HANPYTU
Xouna B yMOBax OJIHOYACHOT BIUIMBY MAarHiTHOTO TOJISl Ta ONITUYHOTO ONTPOMIHEHHS
(poroctumysiii). OcHOBHa yBara NpHJIUIEHA BUPIIMICHHIO HAYyKOBO-TEXHIYHOI
npo0ieMu OOMEKEHOIO Jiana3oHy YyTJIMBOCTI KJIACMYHHMX CEHCOpPIB Xoila Ta

Bi,Z[CYTHOCTi MOJKJIMBOCTI AJJalITUBHOT'O KCPYBAHHA ix mapamMCcTpaMu.

AKTyanpHICTb pOoOOTH 0OYMOBJIEHAa TOCTIMHUM 3pPOCTAHHSIM BHUMOT JI0
TOYHOCTI, IIBHJKOJII Ta ()YHKIIOHAJIBHOI THYYKOCTI CEHCOPHHX CHCTEM, IO
BUKOPUCTOBYIOTbCS Yy BHMIPIOBAJbHIA TEXHILI, CHUCTEMax aBTOMATHYHOTO
KepyBaHHsS, POOOTOTEXHIIll, TPAHCIOPTI Ta MEAWYHINA MiarHocTui. Tpamauiiiiini
CEHCOpH XoOJlJla XapaKTepU3YIOThCS BHCOKOIO HAMIMHICTIO Ta MPOCTOTOIO
KOHCTPYKIIi, OJJHAK 1X YYyTJWBICTh BHU3HAYAETHCS BIACTUBOCTSAMH Marepiajay Ta
TCOMETPIEI0 CTPYKTYPH 1 MPAKTUYHO HE MOKe OyTH 3MIHEHA II1]] Yac eKCILTyaTaIli.
VY 3B'A3ky 3 UM aKTyaJbHOK € pPO3poOKa HOBHUX IIJXOAIB JO CTBOPEHHS
aJaNTUBHUX CEHCOPIB MArHITHOTO TIOJI, XapaKTePUCTUKU SKUX MOXKYTh
3MIHIOBATHCS TiJ BIUIMBOM 30BHIIIHIX Kepyrouux QakropiB 0e3 Moaudikarii

KOHCTPYKIIi ceHcopa.

Y mepmoMy po3aiiai MPOBEACHO aHalli3 Cy4YacHUX HaIliBIPOBITHUKOBUX
MaTepiajiiB Ta TOMOJOTiH ceHcopiB Xojula, BU3HAYEHO OOMEXKEHHS I1CHYIOYHMX
M1XO0/1B J0 MiJIBUIIICHHS YYTIUBOCTI Ta OOIPYHTOBAHO JOLLIbHICTH BUKOPUCTAHHS
¢dorouyTiuBux wMmarepiamiB. [lokazaHo, 110 3acTocyBaHHS CyJib(]imy KaaMiio
JIO3BOJISIE peajli3yBaTH KEPYBaHHS KOHIICHTPAIEI0 HOCIIB 3apsay 3a pPaxyHOK
dboTorenepailii, MO BIAKPUBAE MOXKJIHUBICTh CTBOPEHHS CEHCOPIB 13 3MIHHUMH

napameTpamu 0e3 3MIHU T€OMETPIi CTPYKTYPH.



[TpoBeneHmii aHaii3 mMokas3aB, IO OCHOBHUMH HAaINpsIMKaMU ITiABUIICHHS
YyTIMBOCTI ceHCOpiB XoJjIa € BUKOPUCTAHHS MaTepialiB 3 BUCOKOI PYXJIUBICTIO
HOCIiB 3apsqy, ONTUMI3allisl TE€OMETPUYHUX TapaMeTpiB aKTUBHOI 00JaCTi,
3aCTOCYBaHHS 0araTomapoBUX CTPYKTYpP Ta BUKOPHUCTAHHS JOAATKOBHX (i3MUHUX
MEXaHi3MiB BIUIMBY Ha €NeKTpo(i3udHI XapaKTepUCTHKHN MaTepiany. BctanoBieHo,
10 OUTBLIICTH CyYaCHUX MiJIXOJIB CIPSIMOBAaHA HA MOKPAIICHHS XapaKTEPUCTHK
CEHCOopa IIe Ha eTaIli Horo BUTOTOBJICHHS 1 HE Iepea0ayae MOKIMBOCTI TIOJATBIIIOTO
KepyBaHHS IMapaMeTpamMu B Tiporeci ekcruryaramii. lle BuU3HAUMIO MOIIBHICTH
BUKOpUCTaHHsA (oToreHepallii HOCIiB 3apsly SK MeXaHi3My JUHAMIYHOTO

KCPYBAHHA XapaKTCPUCTHUKAMH CCHCOpPaA XoJa.

VY npyromy po3auii po3po0aeHO MaTeMaTUIHYy MOIEb (POTOCTUMYJILOBAHOTO
ceHcopa XoJla, siKa BpaxoBy€ BIUIMB (OTOreHepauii HOCIIB 3apsay, 3MIHY iX
KOHIICHTpAIlii, pyXJIMBOCTI Ta €()eKTUBHOI TOBIIMHHU aKTHBHOI oOiacTi. Ha ocHOBI
MO/IeJII BCTAHOBJIEHO 3JIEXKHOCTI M1 (DOTOHHMUM MOTOKOM, MAarHITHUM IOJIEM Ta
Hampyroto XoJiia, IO J03BOJISIE OINUCATH MEXaHI3M KEepyBaHHS YYTIMBICTIO
ceHcopa. Y mpolieci MOJEIIOBAaHHS TMPOAHANI30BaHO BIUIMB 1HTEHCHBHOCTI
ONTUYHOTO BUIIPOMIHIOBaHHS, KOe(QIlli€eHTa MOTJIMHAHHA MaTepially, 4acy >KHUTTH
HEPIBHOBAXXHUX HOCIIB 3apsiay Ta edeKTHMBHOI TOBIIMHHM aKTHUBHOI 00JacTi Ha

BEJINYMHY Halpyru XOJuIa.

OTpuMaH1 aHaNITHYHI 3aJI€KHOCTI JAO3BOJIIM BHU3HAYUTH YMOBH, 32 SKUX
JOCATAETHCSI MaKCHUMaJIbHE TMIJIBULEHHS YYTIUBOCTI ceHcopa. [lokaszano, mio
HAWOUIBIIMKA BIUTMUB HA XapaKTEPUCTHKUA CEHCopa MaroTh (oToreHeparlisi HOCIiB
3apsiny Ta (OPMyBaHHS TMPUIIOBEPXHEBOI AKTUBHOI 0OO0JACTi, MapaMeTpu SKOi

MOKYTb 3MIHIOBATHCS B IIMPOKUX MEXKaX 3aJICIKHO BiJ pEKUMY OTPOMiIHEHHS.

Y TperhoMy pO3IiNl  TPOBENCHO EKCIEPUMEHTANbHI  JTOCIHIKEHHS
pPO3pO0JIEHOr0 CeHcopa, B XOA1 SIKMX BUMIPSHO 3aJIeKHOCTI Hampyru XoJuia BiJl
MarHiTHOTO TOJI MPU PI3HUX PEXKUMAX OINPOMIHEHHS, a TaKOX JIOCIHIJIKEHO
aMIUTITYTHO-4aCTOTHI Ta (pa30-4acTOTHI XapakTepucTtuku. OTpuMaHi pe3yiabTaTH

MIJTBEPAUIIA aJICKBATHICTh 3alPOTIOHOBAHOT MAaTeMaTUYHOT MOJENl Ta MOKa3aiu



MOXJIMBICTH ~KEpPOBaHOI 3MIHM TlapaMeTpiB CeHcopa. EkcrnepumeHTaIbHI
JNOCHIJPKEHHST ~ IPOBOAWJIMCS  HA  IUIAHAPHUX  CTPYKTypax Ha  OCHOBI
MoHOKpucTaniyHoro CdS 3 BUKOpHUCTaHHSM JKepeja KOT€PEHTHOTO ONTHYHOTO
BUIIPOMIHIOBaHHS Yy BHJIUMOMY Jiana3oHl cHekrpa. B Xonal ekcrnepumeHTy
JOCTKYBaIUCS SIK CTaTUYHI XapaKTEPUCTHUKU CEHCOpa, TaK 1 MOro 4YacTOTHI
BiacTuBocTi. OTpuMaHi pe3yJabTaTH MPOJEMOHCTPYBAIM CTiiiKe 301IbIICHHS
Hanpyru XoJula IpH ONPOMIHEHHI Ta MIATBEPAWUIM MOXKIIUBICTh BUKOPHUCTAaHHS

CBITJIa SIK JIOaTKOBOT'O KEPYIOUYOTO TTapaMeTpa CEHCOPHOI CUCTEMH.

Y uyerBepTOMYy pO3IUII HA OCHOBI EKCIEPUMEHTAIBHUX JOCHIIKEHBb
PO3p0O0JIECHO METOUKY BUMIPIOBAHHS 1HAYKIIIT MAarHITHOTO TOJISl 3 BUKOPUCTAHHSIM
(hOTOCTUMYITLOBAHOTO CEHCOpa XOJlIa, sika 3a0e3Meuye MOKIIMBICTh aJalTUBHOTO

HaJallITyBaHHS YyTJIMBOCTI B 3aJIEKHOCTI B1Jl YMOB BUMIPIOBAHHS.

[IpakTiuHe 3HA4YeHHS OACpPX)AHUX pE3yJIbTATIB TOJSIrae B TOMY, IO
po3po0eHuit GOTOCTUMYIHOBAHUH MJIAaHAPHUMN CEHCOp XO0JIIa Ha OCHOBI CYJIb(iay
KaJMil0 3a0e3ledye MOKJIMBICTh MIABULIEHHS YYTJIMBOCTI BHUMIPIOBAaHHS
MarHiTHOTO TMoJsl 0e3 3MIHM KOHCTPYKIII CEHcopa Ta EJEeKTPOHHOI YaCTUHU
BUMIPIOBAJILHOI CHUCTEMHU. 3ampONOHOBAHWM TIAXi JI03BOJISIE peai3yBaTH
aJlaliTUBHE KEPYBaHHS MapaMeTpaMH CEHCOpa 3a PaXyHOK ONMTUYHOTO BILIMBY, IIO

CYTTEBO PO3MIHPIOE GYHKITIOHATBHI MOXKIUBOCTI MAarHITOMETPUYHHUX CHCTEM.

3anponoHOBaHU MiAXiA HE TMOTpedye 3MIHM TEOMETPUYHUX MapameTpiB
ceHcopa ab0 CYTTEBOTO YCKJIAIHEHHSI EJIEKTPOHHOI YAaCTUHU BHUMIPIOBAIBHOT
CUCTEMH, IO CIHPOIIy€E HOTO IHTErpallil0 y ICHYIOYl CEHCOpHI IuiatGopmu.
OTpumani pe3ylbTaTd MOXYTb OyTH BUKOPHCTaHI TPU CTBOPEHHI1 aJalTUBHUX
MarHiTOMETPIB, CEHCOPIB CTPyMy, MO3ULIMHUX CEHCOPIB, CUCTEM HEPYWHIBHOTO
KOHTPOJTIO Ta CIICIiaJIi30BaHUX BUMIPIOBAJILHUX KOMILIEKCIB JIJI1 pOOOTH Y 3MIHHHUX

yMOBaXx €KCIUTyaTartii.

Po3pobiena maremarrdHa MoJiefb Ta OTPUMAaHl aHAJIITUYHI 3aJIEKHOCTI
MOXXYTb OyTH BHKOPHUCTaHI TIPH MPOEKTYBaHHI (DOTOUYTIMBUX CEHCOPIB XoJUia 3

MOKPAIICHUMH METPOJIOTIYHUMHU XapaKTEPUCTUKAMH, a TaKOXK JUIsl ONTUMI3AIli iX



nmapaMeTpiB  3aJeKHO Bi YMOB eKCIUTyaTamii. 3amponoHOBaHA METOIMKA
BUMIPIOBaHHS 1HAYKIII MarHiTHOTO TMOJIA JO3BOJISIE 3AIMCHIOBATH aJIallTUBHE
HAJAIITYBAaHHS YyTJIMBOCTI CEHCOpa HUITXOM 3MIHM MapaMeTpiB OMPOMIHEHHS, 110
3abe3reuye MiBUIIECHHS TOYHOCTI BUMIPIOBaHb y IIMPOKOMY Jiana3oHi MarHiTHUX

MOJIIB.

ExcriepuMeHTaabHO MIATBEPKEHO MOKIIUBICTH MiJIBUIICHHS YYTIMBOCTI
cencopa y 1,8-2,1 pasm, 30iabImeHHsT 9yTMBOCTI 32 Hampyrowo 3 0,06+0,006 mo
0,12+0,012 mB/MTn, a Takox po3mupeHHs cmyru npomyckanus 3 200-210 k' go
270-280 kI'11, 1110 CBIIYUTH MPO MiABUIIIECHHS MBUAKOIIT CEHCOpa Ta €(PEKTUBHOCTI

Horo BHUKOPHCTAHHA B I[I/IHaMiLIHI/IX BHMipIOBaJIBHI/IX CHCTCMaAx.

OtpumaHi pe3yibTaTH MOXYTb OyTH BHKOPHUCTaHI TP CTBOpPEHHI
BHCOKOYYTJIMBUX MarHiTOMETPUIHUX CHCTEM, CEHCOPHOI €IEKTPOHIKH, MPUCTPOIB
HEPYWHIBHOTO KOHTPOJIIO, a TaKOX y CHCTEMax KEpyBaHHS Ta IIarHOCTHUKH, ¢
HEOOX1THE BUMIPIOBaHHS CJIAOKHWX MAarHiTHUX TIOJIIB 3 MOXJIMBICTIO aJIallTUBHOTO

HaJalITyBaHHS XapaKTEPUCTUK CEHCOopa.

Po6ota BuKOHyBanmacs Ha Kadenpi eNeKTPOHHUX NPUIIATIB Ta CHUCTEM
HartionanpHOr0 TEXHIYHOTO YHiBepcUTeTy YKpaiHu «KuiBChKUN MOJMITEXHIYHHMI
1HCTUTYT 1MeH1 Iropss CiKOpchbKOro» y paMKax 1HILNIATUBHOI HAYKOBO-IOCIIIHOT
poOGotu: «Peamizamiss ceHcopiB Ha OCHOBI edekTy Xoia 3 JIWHaMIYHOIO
(GOTOUYTIMBOIO aKTHUBHOIO O0JacTiO» (IEp’KaBHUM pEECTpallifHUN  HOMED

01190103961, Tepmin Bukonanus 2019-2022pp.).

KiawuoBi caoBa: edexr Xomma, cencop Xomma, CdS/CdTe/InSb,
MPOBIHICT, YYTIAUBICTH, 1/f Ta TEMmIOBHWI IIyM, MaTeMaTWYHa MOJENb, BOJIBT-

aMIIepH1 XapaKTepUCTUKH, Ja3ep.
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ABSTRACT

Serhiichuk V.V. Photo-induced planar Hall sensor with enhanced sensitivity.
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The dissertation presents the following scientific results:

1. For the first time, a photo-stimulated planar Hall sensor based on cadmium
sulfide (CdS) has been proposed, in which the active region is formed under
optical irradiation. This approach enables control of charge -carrier
concentration and the effective thickness of the sensor, providing up to a

twofold increase in magnetic field measurement sensitivity.

2. The mathematical model of the Hall sensor has been improved. Unlike
existing models, it takes into account charge carrier photogeneration,
variations in carrier concentration, and changes in the effective thickness of
the active region, making it possible to describe the static and dynamic

characteristics of the sensor with a relative error not exceeding 10%.

3. For the first time, it has been demonstrated that optical irradiation can be used
as an independent control channel for Hall sensor parameters, providing an
extended sensitivity range without modifying the geometry of the structure or

the electronic circuitry of the measurement system.

4. A method for magnetic field induction measurement using a photo-stimulated
Hall sensor has been developed. In contrast to conventional approaches, the
proposed method allows sensitivity adjustment by varying the irradiation

parameters and the effective thickness of the active region.



5. For the first time, it has been experimentally confirmed that optical
stimulation increases the sensor sensitivity from 0.06 = 0.006 to 0.12 + 0.012
mV/mT and extends the bandwidth from 200 kHz to 270-280 kHz.

The dissertation is devoted to the development of a photo-stimulated planar
Hall sensor with enhanced sensitivity based on cadmium sulfide (CdS), as well as to
the investigation of the physical processes responsible for Hall voltage formation
under simultaneous exposure to a magnetic field and optical irradiation
(photostimulation). The primary focus of the study is the solution of the scientific
and technical problem associated with the limited sensitivity range of conventional

Hall sensors and the lack of adaptive control over their parameters.

The relevance of the research is determined by the continuously increasing
requirements for accuracy, response speed, and functional flexibility of sensor
systems used in instrumentation, automatic control systems, robotics, transportation,
and medical diagnostics. Conventional Hall sensors are characterized by high
reliability and simple design; however, their sensitivity is determined by the material
properties and structural geometry and can hardly be modified during operation.
Therefore, the development of new approaches to adaptive magnetic field sensors,
whose characteristics can be adjusted by external control factors without changing

the sensor design, is of considerable practical and scientific interest.

The first chapter provides an analysis of modern semiconductor materials and
Hall sensor topologies, identifies the limitations of existing approaches to sensitivity
enhancement, and substantiates the feasibility of using photosensitive materials. It
i1s shown that cadmium sulfide enables control of charge carrier concentration
through photogeneration, thereby creating the possibility of developing sensors with

adjustable parameters without altering the geometry of the structure.

The conducted analysis demonstrated that the main approaches to improving
Hall sensor sensitivity include the use of materials with high carrier mobility,
optimization of active region geometry, implementation of multilayer structures, and

application of additional physical mechanisms affecting the electrophysical



properties of the material. It was established that most modern approaches are aimed
at improving sensor characteristics during the fabrication stage and do not provide
the possibility of further parameter control during operation. This determined the
feasibility of employing charge carrier photogeneration as a mechanism for dynamic

control of Hall sensor characteristics.

In the second chapter, a mathematical model of a photo-stimulated Hall sensor
is developed. The model takes into account the effects of charge carrier
photogeneration, variations in carrier concentration and mobility, as well as changes
in the effective thickness of the active region. Based on the proposed model,
relationships between photon flux, magnetic field strength, and Hall voltage have
been established, making it possible to describe the mechanism of sensor sensitivity

control.

During the modeling process, the influence of optical radiation intensity,
material absorption coefficient, non-equilibrium carrier lifetime, and effective active
region thickness on the Hall voltage magnitude was analyzed. The obtained
analytical relationships made it possible to determine the conditions under which the
maximum increase in sensor sensitivity can be achieved. It was shown that the most
significant influence on sensor characteristics is exerted by charge carrier
photogeneration and the formation of a near-surface active region, whose parameters

can vary over a wide range depending on the irradiation conditions.

The third chapter presents the experimental investigation of the developed
sensor. The dependences of Hall voltage on magnetic field strength under various
irradiation conditions were measured, and the amplitude-frequency and phase-
frequency characteristics were studied. The obtained results confirmed the adequacy
of the proposed mathematical model and demonstrated the possibility of controlled

variation of sensor parameters.

Experimental studies were carried out using planar structures based on
monocrystalline CdS and a coherent optical radiation source operating in the visible

spectral range. Both static characteristics and frequency properties of the sensor were



investigated. The experimental results demonstrated a stable increase in Hall voltage
under optical irradiation and confirmed the feasibility of using light as an additional

control parameter of the sensor system.

In the fourth chapter, based on the experimental results, a method for
measuring magnetic field induction using a photo-stimulated Hall sensor was
developed. The proposed method provides adaptive sensitivity adjustment

depending on measurement conditions.

The practical significance of the obtained results lies in the fact that the
developed photo-stimulated planar Hall sensor based on cadmium sulfide provides
an opportunity to increase magnetic field measurement sensitivity without
modifying either the sensor structure or the electronic circuitry of the measuring
system. The proposed approach enables adaptive control of sensor parameters
through optical stimulation, significantly extending the functional capabilities of

magnetometric systems.

The proposed approach does not require modification of the sensor geometry
or substantial complication of the electronic circuitry, which simplifies its
integration into existing sensor platforms. The obtained results can be applied to the
development of adaptive magnetometers, current sensors, position sensors, non-
destructive testing systems, and specialized measuring complexes operating under

variable environmental conditions.

The developed mathematical model and the obtained analytical relationships
can be used in the design of photosensitive Hall sensors with improved metrological
characteristics, as well as for optimization of their parameters according to specific
operating conditions. The proposed magnetic field induction measurement technique
enables adaptive adjustment of sensor sensitivity through variation of irradiation
parameters, thereby improving measurement accuracy over a wide range of

magnetic fields.



Experimental studies confirmed the possibility of increasing sensor sensitivity
by a factor of 1.8-2.1, improving voltage sensitivity from 0.06 = 0.006 to 0.12 +
0.012 mV/mT, and extending the bandwidth from 200-210 kHz to 270-280 kHz.
These results indicate enhanced sensor response speed and improved suitability for

dynamic measurement systems.

The obtained results can be employed in the development of high-sensitivity
magnetometric systems, sensor electronics, non-destructive testing devices, as well
as control and diagnostic systems requiring measurement of weak magnetic fields

with adaptive adjustment of sensor characteristics.

The work was carried out at the Department of Electronic Devices and
Systems of the National Technical University of Ukraine “Igor Sikorsky Kyiv
Polytechnic Institute” within the framework of the research project “Implementation
of Hall-Effect Sensors with a Dynamic Photosensitive Active Region” (State

Registration No. 0119U103961, 2019-2022).
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