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IO .H. ,n; eHHCOB, B .B. K aJIHHHtlem<o 

MArHMTHMM KOMilAPATOP 

IlOCTOHHHOro TOKA 

OM>-:!M 
SMBJIHOT[KA 



EnoK-CXeMa MaI'HllTHOI'O KOMilapaTopa IlOCTOHHHOI'O'TOKa npnBegeHa 

Ha pnc. 1. OcHOBHb!Mll aneMeHTaMH KOMnapaTopa SIBnmoTcSI: a) MaI'HllTHblll 

Mogym1Top Ha gByx cepge'IHHKax, geil:cTBy10111nx no rrp·nmmny ygBoeHnst 'lac­

TOTbI /1 /' coegnHeHHblll COOTB0TCTBYI01UHM o6pa30M C MOgynHUllOHHbIM reHe-

' paTOPOM ll ipa30Bb!M geTeKTOpoM; 6) o6MOTKll w 1 ll w 2 ' 06111ue gng 

o6oux cepge'IHHKOB M'ogynstTOpa : 'lepes SITH o6MOTKH npoTeKaIOT IlOCTOHHHbie 

yoKH .I lI , 3T' rrogne)K81UHe cpaBHeHHIO /2/, 

nononHUTenbHbie aneMeHTbl - MaI'HllTHblll 3KpaH ll KOpOTK038MKHyTaSI 

o6MOTKa ( w K3) - yny'IW8IOT xapaKTepllCTHKH KOMnapaTopa. MarHHTHblll 

3KpaH npegHa3Ha'leH gng ocna6neHHSI BnHSIHHSI BH0WHHX M8I'HHTHbIX noneil:, 

KopOTK03aMKHyTaSI o6MOTK8 ocna6nHeT gefiCTBHe Ha KOMilapaTop 6bICTpbIX 

<pnIOKTyaUllll MaI'HHTHOI'O IlOTOKa II yny'lwaeT CTa6HnbHOCTb ycTpoii:c:rBa, 

HarrpaBneHne TOKOB I H , 3T, BbI6HpaeTCH TaKHM o6pa30M, 'IT06bI cosga­

BaeMbie HMH M,g.c, B cepge'IHHKaX MaI'HHTHOI'O MogynHTopa 6binll IiarrpaBne-

Hbl HaBCTpe'ly gpyr gpyry. PaBeHCTBO aMnep-BllTKOB o6MOTOK 

IW 1 =='aT W
2 

perHcTpnpyeTcn c noMOlllbIO MarHnTHoro MogynstTopa, Mar­

HHTHhifi MogynSITOp C ygB00HH0M '18CTOTbl HBnHeTCSI Han6onee 'IYBCTBHTenb­

Hb!M H3 H3BeCTHbIX M8I'HllTHbIX MogynstTOpOB lI Il03BOnHeT C 0'10Hb BbICOKOll 

TO'IHOCTblO <pllKCHp0B8Tb paBeHCTBO cpaBHllB80Mb!X aMnep-BllTKOB, 

TTpH paBeHCTBe aMnep-BllTKOB . gByX paCCMaTpnaaeMbIX o6MOTOK 

cnpaBegnuBO COOTHOWeHHe 

/ = / .3T • W 
2 

/ W I , 
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TaKHM o6pa30M, Maf'HHTHblll KOMrrapaTop JJ03BOmieT ocymecTBIITb "TpaHc<jiop­

Maumo" Ben1I'IHHhI H3Mep51eMoro TOKa I B 3Ha'!eHne I aT. 3Ta "TpaHc<jiopMa-

IlH51" Bblf'O.UHa TeM, '!TO IIPII COOTBeTCTByJOIIJeM Bb16ope W2 I W
1 

3Ha'le-

HHS! / aT. pacrronaraIOTC51 B AllaJJa3oHe, y.uo6HOM .a.mi TO'!Hb!X H3MepeHHil: TOKa. 

Tipn 9TOM H3MepnTenh, Hellocpe.ucTBeHHO 011pe.uen51IOIIJI:lll ' 9T.• MQ)KeT 6b!Tb 

11porpa.uynpoBaH B 3Ha'leHH51X I , TaK KaK MHO)KHTenb W 2 I W 1 H3BecTeH. 

MarHHTHbie KOMllapaTOpbi HaXO.UHT llpHMe~eHne B OCHOBHOM .unsi H3Mepe­

HH51 6onbJIJHX TOKOB If Kann6pOBKH CHnbHOTO'!Hb!X aTanoHHbIX COllpOTHBneHHll 

( JIJYHTOB). BhmonHeHne paBeHCTBa I W 
1 

= I aT W2 06ec11e'!HBaeTCH 11yTeM 

py'IHOil: nnn 8BTOMaTH'!eCKOH perynnpOBKH TOKa / 9T. B COOTBeTCTBHH C H3Me-

HeHneM ToKa I 11pn 11ocTonHHOM 3Ha'!eHHH W 2 / W 1 
/2,31. 

ITo HaJIJeMy MHeHnro, uenecoo6pa3HO nc11onbaoBaTb .upyrofi c11oco6 .uocrn­

.)KeHHH paBeHCTBa ,w, = 'aT W 2 , a I:IMeHH?: llyTeM H3MeHeHH51 wl /WI 

llpH IIOCT051HHOM 3Ha'leHIIII aTanoHHOI'O TOKa / aT.· TaK KaK 11epBH'!HaS1 06-

MOTK8 W7 o6bI'IHO BhIIIOnHHeTCSI B Bll.Ue 0.UHOI'O rrpoxo.UHOI'O BI:ITKa, TO 

IIOCTaBneHHa51 uenb .UOCTI!I'aeTC51 IIO.UKnJO'!eHHeM Hy)KHQI'O '!Hcna BHTKOB 06-

MOTKH W 2 K l!CTO'IHHKY aTanoHHOI'O TOKa. 

.nm rrony'!eHHSI Tpe6yeMoil: .UllCKpeTHOCTII cpaBHeHHSI n Heo6xo.a.HMOI'O . 

.unarrasoRa cpaBHeHHSI BTOPH'IHYIO o6MOTKY cne.uyeT pa36HTb Ha HeCKOnbKO 

CeKUHH If ceKUHII IIHTaTb OT OT.a.enbHb!X Bb!COKOCTa6nnbHbIX HCTO'IHHKOB TOKa. 

ITpn 9TOM B Ka)K.UOH ceKUIIII Heo6xo.a.HMO o6eclle'!HTb B03MQ)KHQCTb 110.UKnJO'le­

HIIH Hy)KHQI'O 'IHCna Bl!TKOB K IIHTaromeMy ee HCTO'!HllKy. KonnqecTBO ceK-. 

IlHH BTOPH'IHOH o6MOTKH KOMllapaTopa If 3Ha'leHH51 TOKOB, IIHTaIOIIJHX ceKUHH, 

BbI6npaIOTCSI TaKI!M o6pa30M, 'lT06bJ o6ecrre'!l1Tb Tpe6yeMyJO .UHCKpeTHOCTb 

ll Heo6xo.a.HMb!il: .unalla30H cpaBHeHHH rrpn llpHeMneMOM 'IHCne BHTKOB B K8)K­

.uoil: CeKUHII. 

B TaKOM llCIIOnHeHHH Maf'HHTHb!H KOMllapaTop, KpOMe rrepeqncneHHbIX 

BbJJIJe llpHMeHeHnil:, · MO)KeT HMeTb If eme oi:mo: B K8'1eCTBe 'IYBCTBHTenbHOI'O 

aneMeHTa .unsi Bb!COKOTO'lHbIX llIIIPOKO.UH8IIa30HHblX CllCTeM CTa6Hnnaaunn 

TOK8o 

UeHHbIM Ka'leCTBOM · paccMaTpHBaeMOI'O BapnaHTa KOMIIaparopa 51BnSieT­

CH B03MO)KHOCTb He11ocpe.ucTBeHHOI'O OTC'leTa BenH'!llHbl H3Mep51eMOI'O ( KOHT­

ponnpyeMoro) ToKa. B caMOM .uene, 

4 

r 
I 
1 

I= ± n'2 I + " I + 
1 -"2· 2-•··, 

9T 9T 

r.ue I aTI, n; COOTBeCTBeHHO TOK 11epBoil: CeKUHH BTOpH'IHOH o6MOTKH n 'IHCno 

BHTKOB aToil: CeKUllll, qepe-:i KOTOpbie 9TOT TOK rrpoTeKaeT,JaT2 ' n-; - COOT­

BeTCTBeHHO TO )Ke .a.n51 BTOpoil: ceKUllll BTOPH'IHOH o6MOTKIIo 

KoHCTPYKilllSI Maf'HHTHOI'O KOMllapaTopa IIOCTOHHHOI'O TOKa llpe.ucTaBneHa 

Ha pnc. 2. 3.uecb llCIIOnb30BaHbl TOpon.uanbHhie neHTO'lHbie cep.a.e'lf!!!Kll I:13 

llepMannosi, llMeIOIIJHe cne.uyIOIIJHe pa3Mepb1: Hapy)KHblil: .UHaMeTp .nH =70 MMi 

BHyTpeHHllH .UHaMe1:p .nBH =50 MMi BblCOTa b =10 MM. Ka)K.Ub!H cep.a.e'!HllK 

3aKnJO'leH B 3aIIJHTHblll KapKac H3 rrnaCTMaCCblo Mo.uynS!IlHOHHbie o6MOTKI:1 WM 

co.uep)KaT 110. 450 BHTKOB Ka)K.uasi ll Il,JIIOnHeHbl ll3 IIPOBO.Ua IT3B-2 f1I 0,32 MM 

( pac11pe.ueneHbI paBHOMepHO 110 .unnHe cep.a.e'IHHKOB). 

MarHHTHblil: 9KpaH co6npaeTCSI H3 '!eTbipex aneMeHTOB (.a.Be O.UHHaKOBbie . 
llnOCKlle KpblllIKll, HaBHTbie I:13 Y3KOH 11epMannoeBoil: neHTbI, If .UBa uunnH.upn-

'leCKHX CTaKaHa pa3HOI'O .unaMeTpa H3 lllllPOKOil: 11epMannoeBoil: neHTb!)' o6pa-

3YJOIIJHX B c6ope IIOnbIH TOpon.u llpHMOyronbHOI'O ce'!eHH51, B 11onoCTb KOTopo­

I'O IIOMeIIJaeTC51 Maf'HHTHblll MO.UynsiTop. 

BTopH'lHa51 o6MOTKa KOMIIapaTopa HaMaTbIBaeTCSI IIOBepx Maf'HHTHOI'O 

9KpaHa, paBHO~epHO pac11pe.uen5151Cb 110 era .unnHe. ITepBH'!HaSI o6MOTKa BbIIIOn­

HeHa B BH.Ue 0.UHOI'O llpOXO.UHOI'O BHTKa H3 Me.a.Hail: llIHHbl COOTBeTCTBYJOIIJero 

Ce'!eHH510 KopOTK03aMKHyTaSI 06MOTKa co.uep)KlfT TpH BllTKa IIpOBO.Ua TI3fllliQ 

f1I 0,32 MMo 

B H3I'OTOBneHHbIX KOMllapaTopax ·peannaoBaHbl .UBa BapnaHTa HCIIOnHeHHS! 

BTOpH'lHOH o6MOTKH. B o6onx BapnaHTax BTOpH'!HaSI o6MOTKa COCTOHT H3 .UBYX 

ceKunil:. 

B 11epBOM BapnaHTe ( pnc. 3) CeKUI:ISI 1 co.uep)KHT .a.Be naonupoBaHHbie 

110.uceKUHll, HMeIOIIJHe 9 If 990 BHTKOB llpOBO.Ua IT3B-2 6 0,32 MM, Tio.uceKUHS\ 

co.uep)KaIIJa51 9 BHTKOB, HMeeT OTBO.Ubl OT Ka)K.UOI'O BHTKa; 110.uceKUHSI, co.uep­

)KaIIJaSI 990 BHTKOB, HMeeT 9 OTBO.UOB CHaqana OT K8)K.0.0I'O .UeCSITOro BHTKa, 

a 3aTeM 9 OTBO.UOB OT Ka)K.UOI'O COTOI'O BHTKa. qepe3 BHTKH CeKUHH 1 rrpo-

11ycKaeTCSI TOK la OT 11peUH3I:IOHHOI'O,CTa6nnnaaTopa TOKa. C IIOMOIIJblO Tpex 

rrepeKnroqaTeneil:· K HCTO'IHHKY aTanOHHOI'O TOKa 1 a MO)KeT 6hITb IIO.UKnIO'leHO 

nro6oe 'IHCno BHTKOB B llpe.uenax OT O .uo 990, '!TO II03BOnsieT rrpOH3BO.UI:ITb 

5 



cpaBHeHne TOKOB B JlnanasoHe O +- 999 a c JlliCKpeTHOCTbIO 1 a. CeKUliH 2 co­

Jlep)l{liT 99 BliTKOB IlpOBO.lla IT3nlllO 0 0,35 MM li liMeeT OTBOJlbl OT 1,2,3,.,.,.9 

BliTKa, a saTeM OT Ka)l{JlOPO JleCSITOPO BliTKa. Yepes B11.TKli 8TOfi CeKUlili npo­

TeKaeT TOK 10 Ma OT CTa6nnbHOPO liCTOqHnKa TOKa, qTO IlOSBOnHeT JlOCTllqb 

.llliCKpeTHOCTH cpaBHeHliSI 10 Ma. 

Bo BTOpOM BapnaHTe (pnc. 4) ceKUliH 1 n 2 BTOpnqHofi o6MOTKli COCTOSIT· 

Ka)l{JlaSI ns 10 nsonnpoBaHHbIX o6MOTOK, .qncna BHTKOB KOTOpbIX nponopuno­

HanbHbl nocneJlOBaTenbHbIM CTeneHSIM qncna 2 ( B HaIIIeM cnyqae pacnpeJlene,;. 

HHe BliTKOB B Ka)l{.llOll ceKUHH COCTaBnSieT cne.llyIOIIIlifi PH.ll: 1,2,4,8, 16 , ...... 512). 

Yepes BliTKli CeKUliH 1 npoTeKaeT' TOK 1,024 a, a qepes BliTKli ceKUlili 2 -

1 Ma OT BbICOKOCTa6nnbHbIX liCTOqHHKOB TOKa, nnanaSOH cpaBHeHli51 npn 8TOM 

0+-1048 a npn .llliCKpeTHOCTH B 1 Ma, 

ITepBblll BapnaHT ncnonHeHlrn BTopnqHofi o6MOTKli KOMnapaTopa BbIPO.lleH 

TeM, qTo o6ecneqnBaeT BOSMO)l{HOCTb (npn COOTBeTCTByIOIUeM BbI6ope SHaqe­

Hlill, aTanoHHbIX TOK OB) Henocpe.llCTBeHHOPO OTCqeTa BennqMHbl KOHTponnpyeMO­

ro ToKa B .lleCHTliqHofi CHCTeMe no nono)l{eHHIO nepeKnJOqaTenefi OTBO.llOB BTO­

pnqHofi o6MOTKli (npn 8TOM, pasyMeeTCSI, IlOlIO)l{eHMSI nepeKnJOqaTenefi .llOll)l{Hbl 

COOT~eTCTBOBaTb 6anaHcy' T,e. I w 1 = I 8T w 2 ) • TaKOH BapnaHT ncnonHeHRSI 

KOMnapaTopa Y.ll06eH JlnSI ncnonbSOBaHMSI B pmKliMe pyq.Hofi pa60Tbl, 

BTopofi BapnaHT ncnonHeHMH BTopnqHofi o6MOTKli uenecoo6pas.Ho npnMe­

HHTb B KOMnapaTopax, npeJlHaSHaqe.HHbIX .llnH pa60Tbl B coqeTaHRli C uncppo­

Bb!Mli aBTOMaTnqecKHMli ycTpofiCTBaMn. 3.lleCb o6ecneqnBaeTCSI OTCqeT SHaqe­

Hlifi KOHTponnpyeMoro TOKa B .llBOliqHofi CliCTeMe, 

Ha pnc. 5 npe.llcTaBneHa aneKTpOHHaSI cxeMa, o6cny*HBaIOIUaSI onncaH­

Hbifi KOMnapaTop. O.Ha COJlep:lKRT MOJlynH1!liOHHblll reHepaTop li cpaSOBbIH Jle­

TeKTop. 

Mo.llynHUliOHHblll reHepaTop COCTOliT ns Sa.llaIOIIIero reHepaTopa ( CliMMeT­

pnqHb!H MynbTHBH6pa TOP Ha TpaHSliCTOpax T 1 - T2)' .llennTenSI qacTOTbl ( Tpnr­

rep Ha TpaHancTopax T3-T4), JlBYXTaKTHoro TpaHccpopMaTopHoro ycnnnTenSI 

MOIUHOCTli (T6-T7) li pa3B513bIBaIOIUero 8MliTTepHoro IlOBTopnTenSI (T5). 

l1cnonh30BaHne Tpnrrepa a pe:lKHMe JleneHRSI qacTOTbI no3BonSieT nonyqMTb 

Heo6XO.llliMOe .llnSI BOS6y)K.lleHMSI ycnnnTenSI MOIUHOCTli HanpH:lKeHne npSIMoyronb­

HOH cpOpMbl co CTa6nnbHOH CKBa)l{HOCTbIO, paBHOH 0,5, AMnnnTy.lla HanpSI)l{eHMSI, 

6 

,-, 
#- ,..':. 

\ r 
' 

K 
1 

CHHMaeMoro c nonOBliHbl o6MOTKli II Bb!XO.llHOPO TpaHCq>OpMaTopa Tp2, paB-

·Ha 25 BOnbT, qacTOTa 380 ru. 

KnroqeBofi cpasoBbIH .lleTeKTOp co6paH Ha TpaHsncTopax T8-Tll. l1cnonh-

30BaHne liHBepcHoro BKnIOqeHliSI TpaHSliCTOpOB B KnJOqax IlOSBOnSieT nonyqnTb 

OTHOCRTellbHO He6onblIIOH TeMnepaTypHblll .llpeficp HynSI .lleTeKTOpa, KoMMyTnpyIO­

mee HanpSJ)KeHRe npSIMoyronbHOH cpopMbl YJlBOeHHOH qaCTOTbl nocTynaeT Ha 

cpaSOBblll .lleTeKTOp OT 3a.llaIOIUero MynbTliBR6paTopa qepes ycnnnTenb-cpOpMli­

poBaTenb (T12). 

Ha pnc. 6 npnBe.lleHa nonyqeHHaSI 8KCnepnMeHTanbHO Bb!XO.llHaSI xapaK-

TepnCTRKa MaPHliTHoro KOMnapaTopa, npe]lCTaBnSIIOIUaSI co6ofi 3aBRCliMOCTb 

u ql,Jlo = f( 6.1 ) I 

PJle U cp • .ll, - HanpSI:lKeHne Ha Bb!XO.lle cpaSOBOPO .lleTeKTOpa; Lil - OTKlIOHeHne 

KOHTponnpyeMoro TOKa OT ero 6anaHCHoro SHaqeHnH, onpe.llenSieMoro paBeHCT­

BOM , = w 2 ;w, . , 8T ; 6.1 = ,_ W2 I W1 • , 8T. HanpSI:lKeHne Ha Bb!XOJle 

cpasoBoro Jl8T8KTOpa perncTpnpoBanocb C IlOMOIUbIO naMilOBOPO B?nbTMeTpa 

IlOCTOSIHHoro TOKa. BpeMeHllbie liCilbITaHliSI liSI'OTOBneHHbIX o6paSUOB MarHMT­

Hb!X KOMnapaTOPOB noKasann, qTo .llpeficp HynSI He npeBbIIIIaeT :!:1 Ma • BliTOK, 

B 3aKnroqeHne cqnTaeM CBOliM npHSITHbIM JlOnroM Bbipa3HTb 6naro.llap­

HOCTb 3.K, BaTMaHOBOH li n,l1, l1BaHHliKOBOH Sa 6onbIIIYIO IlOMOIIIb B HSPOTOB­

neHMH onncaHHb!X ycTpOHCTB, 

ITpnno:lKeHne 

KOHCTpyKTliBHbie JlaHHbie TpaHCq>OpMaTopoa cxeMbl pnc. 5, 

Tp,l. CepJleqHnK: nnacTHHbI lll12, TonmnHa naKeTa 12 MM, nepMannofi. 

O6MOTKR: 1 - 300 BliT,, Il8B-2 I, 0,15;, 2 - 2 X 100 BRT., 

TI8B-2 t5 0,15, 

Tp,2. Cep.lleqHnK: .llBa TopomianbHbIX iconbua ns neHTOqHoro nepMannoSI, 

nH = 70 MM, nBH = 50 MM, B = 10 MM, 

O6MoTKn: 1 - 2 x 100 BHT ,, IT:3B-2 6 0,49; 2 - 2 x600 BMT,, 

IT8fllllO d 0,35. 

7 



Tp.3, CepAe'IHHK: TaKoii .lKe 1KaK y Tp, l. 

O6MOTKH : 1- 300 BHT, 1 TI8B-2 6 0,15; 2,3 - 200 BHT., 

TI8B~2 6 0,15. 

Tp.4. Cepne'IHHK: TaKoii .lKe, KaK y Tp,2. 

06MOTKH: 1 - 600 BHT., nsnwo 6 0,35; 2 - 2 x 600 

nsnmo d o,35. 

nuTepaTypa 

1. M.A. PoaeH6naT, MarHeTOHHKa, Han, 'HayKa', M,, 1967, 

2. N,L, Kusters, W,J.M, Moore, P,N. Miljanic. IEEE Trans. on Com­

munications on Electronics, g 22-27 (1964). 

BHT, 1 

3. M.P. MacMartin, N,L. Kusters, IEEE Trans. on Magnetics, MAG-1, 

396-402 (1965). 

1 F 

2F 

PyKOllHCb nocTynuna B }13!18TenbCKHH OT!len 

27 mom1 1971 rona. 

WM 

-I Wt 

\I½ -
WK.3. 

3 

Puc. 1. EnoK-CXeMa MaI'HHTHOI'O KOMnapaTopa llOCTOlIHHOI'O TOKa, 1 - MO­

nynlIUHOHHb!H reHepaTop ( I'eHepaTop llplIMoyronbHb!X IIMIIym,coa C CHM­

MeTpJI'IHb!M Bb!XO!lOM Ha 'IaCTOTe MonynlIUJIH F ) • 2 - 4ia30Bb!H neTeKTOp, 
3 - M8I'HJITHb!H 8KpaH, 

8 

CEKL.LJ1>l 1 

1a -
.ap.12eH. 

5 

4 
3 

2 

1 

¢ P11c. 2. KoHCTpyKUlllI M8I'HIITHOI'O KOMnapa­

TOpa UQCTOlIHHoro TOKB, 1 - aneMeHTbl 
M8I'HIITHOI'O 8Kpaaa, 2 - BTOpll'IH8lI o6MOT­

Ka W2 , 3 - MoaynHU110HHb1e 06MOTK11, 
4 - cepae'IHHKH MoaynsTopa, 6 - 11ao­
nlIUHOHHaa npoKnaa~a ua KapToHa, 

P11c. 3. CxeMa KOMMyTauul! lllllI nepBOI'O 

Bap11aaTa ucnonaeHHlI BTop11q11ol!: 

o6MOTK!I KOMUapaTopa • 

,0-

. ·r CEKUUR 2 1 

10Ma -
IJ,p.12eH. 
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