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NnonAMEro reAAVEHTA

O.H. MasypeHko, B.P. Co6onb

VIHCTWUTYT (pm3nkn TBEpPAOro Tena v nonynposogHukos HAHB

yn.MN.bposku, J7, 220072 MuHcK, Benapycb

O.®. YcTrHoBMY

Du3NKo-TexHUUecknin MHCTUTYT HAHB, yn.Kynpesuua, 10, 220141 MuHck, Benapycb

MarHuTHOe none 1 ero rpagueHT OnpefenstoT CU/OBble B3aUMOAEWCTBUA, U AN ONTUMW3ALMA
3/71EKTPOMArHUTHbIX MPOLIECCOB W WCKMKOYEHUS U3OLITOYHBLIX HaMPsHKeHWA OT B3aMMOAeNCTBUMSA
MarHUTHbIX MOMEHTOB HEOBXOAMMO Y4MTbIBATb TOMOMOTMIO MPUMEHSEMOrO MarHUTHOMO MoMs.
O6eyKaatoTes (U3nyeckue NPUHLMMLL (YHKLWOHUPOBaHUS [aTuMka MarHuMTHoOro nons ulerr>
rpagveHTa Ha OCHOBe Cnab0n1ervpoBaHHOrO MOYNPOBOAHUKOBOTO MPAMO30HHOMO Matepuana.
OCHOBHOM  MOCLINKO/ ~ CMyXaT — YCTaHOB/EHHble  3KCMEPUMEHTAbHO W aHaIMTUYECKM
3aKOHOMEPHOCTW MPOTeKaHNs1 MOCTOSHHOrO TOKa MO MAacTUHYaTOMYy MPOBOAsLLEMYy 06pasLy B
YCNOBUAX BO3AENCTBMA CU/ILHOTO MOMEPEeYHOr0 HeOAHOPOAHOr0 MarHUTHOrO Mons. IMomyyeHHbIe
COOTHOLLUEHUS! [NA  XapaKTepa pacrpefieNeHns 3NeKTPUYECKOro MOoNs M ero  noTeHumana
afjanTupoBaHbl K MONYNPOBOAHMKOBOMY —MaTepuany. [ins nonynpoBOAHMKOB C  Manioi
3ththeKTUBHOI Maccoii HocvTenelt 3apsaa XxapakTepHble MacLLTabbl CUbHBIX MarHUTHBIX NONeN A
KOMHaTHbIX TeMrnepaTyp HaunHatoTCs co 3HauyeHnid 0.5 - 1 T, 4To 1 onpedensieT HKHWIA npegen’
[inanasoHa n3mepeHuid. UyBCTBUTENbHBIM 3/1EMEHTOM [JaTuMka SBNSETCA MNacTUHYaTbI obpasel,
MMeloLLMIA Ha GOKOBbIX TPaHAX [iBe Mapbl KOHTAKTOB, CUMMETPUYHBLIX OTHOCWTENIbHO OCW TOKa.
BennuvHa rpagyieHTa MarHUTHOrO MONS OMPefenseTcs COOTHOLEHNEM

dx Rb Aq

3pecy dBfdx - rpagueHT marHuTHOro nons, b - wwmpuHa obpasuya, p M R - ydenbHoe
COMPOTUB/IEHNE U MOCTOAAHHaA Xosja matepuana, A n Ar - mafeHvie HanpskeHus BAOMb
TPaHCMOPTHOrO HanpaB/ieHNs Ha NPOTUBOMO/OXHbLIX GOKOBbIX rPaHAX. B pacueTHOM BbipaxkeHm
nocTosHHas Xo/ia W Y/eNbHOe COMPOTUB/IEHWE BbLICTYMAlOT B BUE OTHOLLEHMA, 4TO, B
3HaUUTENbHOM CTeMeHW WCKIIOYaeT BAUSHKME TEenaoBOro (haktopa Ha KOHLEHTpauuio HocuTeneit
3apsga M MoBbIWaeT CTabWAbHOCTL [aTumMka, pacluvpss ero TemnepaTypHblii  AyanasoH.;
XapaKTepHO, YTO YyBCTBWTE/bHOCTb METOAA He 3aBUCUT OT TOJILWHbI MAaCTUHLI U 0BpaTHo
NponopuUyoHasbHa €e LUMPWHE, YTO CHWMAeT OMpeferieHHble OrpaHWYeHVs no rabaputam.
JorapuMypoBaHye OTHOLLEHWA CUTHAIOB MpPeAnonaraeT MPUMEHEHNe TPeX MUKPOCXeM [
NnorapuMUPOBaHNsT KaXk[oro M3 HUX Mo OTAENbHOCTU C MOCNeAYIOWMM BblUUTaHWEM Apyr 3
apyra. lpuBefjeHHOe BbIp@KeHME acUMMTOTUYECKM TOUYHO OTpaXkaeT MacluTab HeofHOPOAHOCTU
MarHMTHOrO Mons AN SMHEHOTO W 3KCMOHEHLWTbHOTO 3aKOHOB W3MeHeHus o™, B*
npocTpaHcTee. Bruv3Kue K. yKasaHHbIM TUMbl HEOAHOPOAHOCTU TakXe [AOCTYMHbI aHaiusy c
VCMO/b30BAHNEM  MHTEPMONALUMOHHBLIX  Npubnvkennii.  Hanbonee  CnoXHble  crydau
MPOCTPAHCTBEHHOIO ~ M3MEHEHUs  MAarHUTHOTO  MONs, He  YKNa[blBaloLWMecs B pamku
MPefiCTaBNEHHOr0  COOTHOLLEHWs,  Lies1ecoobpa3Ho  TeCTUPOBaTb,  aHa/M3Mpyst CUrHaibl C
TPaAULIMOHHBIX XO/IIOBCKMX Map KOHTAKTOB, MPUMEHAS WX OfHOBPEMEHHO W [/1A OMpefesieHns
abCOMIOTHOM BENNYMHBI MONA.
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INTEGRAL SEMICONDUCTOR TRANSDUCER FOR MAGNETIC FIELD
AND ITS GRADIENT

OM Mazurenko, V.R, Sobol
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D.F. Ustinovich

Physical-Engineering Institute NASB. Kuprevich str.. 10, 220141 Minsk, Belarus

Magnetic field and its gradient determine the force interactions in devices. For the optimization of
electromagnetic processes and exclusion of excessive tensions due to the interaction of magnetic
moments it is necessary to take into account the magnetic field topology. The physical principles of
operating of the magnetic field and its gradient transducer are discussed. Weakly doped
semiconductor straight-line-zone material is considered thereupon. The main premises for such an
approach are the regularities of direct current transport across the plate conductor sample under the
action of strong transverse non-uniform magnetic field. These peculiarities have been established
experimentally and analytically for the model conducting metal materials having the dispersion law
of charge carriers similar to that of isoenergetic surface for semiconductor. The proximity of both
dispersion laws allows to adapt the obtained relations for the character of electric field and its
potential distribution across the sample for the semiconductor material. For the semiconductors
having small effective mass of charge carriers the typical region of strong magnetic fields at room
temperatures begins from the values 0.5 - 1 T. These magnitudes determine the low limit of
measuring diapason. The sensitive element of transducer is the plate sample with two pairs of
contacts on the sides. These contacts are mounted symmetrically with respect to plate axis
coinciding with current flow direction. The magnitude of magnetic field gradient is determined by
the following equation:

M =PITb
dx Rb A2

Here dB/dx is the magnetic field gradient, b is the plate width, p n R are the resistivity and Hall
constant of material, A\ n Ag>2 are the potential differences along transport direction on opposite
sides of sensitive plate. It is important that the basic expression contains the resistivity and Hall
constant being in a ratio. This fact leads to the considerable suppression of the influence of heat
influence on charge carrier concentration and as a result to enlargement of transducer stability with
in expansion of temperature diapason. It is significant that the sensibility of this approach doesn't
depend on plate thickness and it is inversely proportional to plate width. That lifts the specific
restrictions from overall dimensions of transducer. Taking the logarithm of signals ratio assumes
the use of three microcircuits for taking the logarithm of each taken separately with subsequent
subtraction each from other. The represented expression displays precisely the scope of non-
onifoimity of magnetic field for the linear and exponential laws of spatial variation of field. Another
types of inhomogeneities closed to those referred above are also available for the analysis by the use
of inteipolation approach. More complicated situations of spatial changes of magnetic field for
which the above expression doesn't valid arc expediently to test by the measurement and analysis of
the signals on traditional Hall contact pairs. Simultaneously these contacts one can use for the
determination of absolute field magnitude.
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