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[MpoekTupoBaHme umMdpoBbIX CUCTEM YyNpaB/ieHUA Ha ba3e
oTe4yecTBeHHOro MMKpokoHTpoanepa HUUIT K1921BKO1T
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Jlexig 4.1

3HAKOMCTBO C aIlllapaTHOU YaCThIO KOMILIEKTA I10
VIIPABIICHUIO DJICKTPOJABUIATEIEM Ha 0a3e
K1921BKO1T.

Pa300p pa3anMyHbIX BAPUAHTOB IIIMPOTHO-UMITYJILCHOM
MOYJISIIAM JUJISE TPEX(ha3HBIX JIBUTATEIICH.



Cmpykmypa ouenounoit naamut 1exas Instruments

[ToxroueHNe BHEITHUX YCTPOUCTB (B ToM uncie [T1P)

l’ Pazném mis ControlCard
— llokaszanus Cuchansl
8 0amuyukos ynpaenenus
o (0-3.3B)
£
= HpariBep Kiro4en
g DRV8301
=
2 Iokazanus C
UeHabL
0amuyuko8 moxka
VApasieHus.
be3 obpabomku
CunoBas 4acTb — U,
-

HHBCPTOP =365
H JaTYUKHN TOKa

Paznémbl U1 MOAKIIIOUEHUS
TIBUTATEJIS

Pa3béMbl 11 MOIKIIIOYEHUS
MATAHUSA




XapaKTEepUCTUKHU IIJIaThl THBEPTOPA.
Hanpspokenue nuranusa 8 B ... 60 B
Jlormyctumblii ToK 10 60 A (KpaTKOBpEMEHHO)

Cunosie Tpan3uctopsl MOSFET Vishay

JpaiiBep TpanzuctopoB Texas Instruments DRV8301
(BCTpOEHHBIC 3alUThI, yacToTa kKoMmMmyTauu 10 200 kI 1,
BCTPOCHHBIC OIEPAlIMOHHBIC YCUIIUTEIN JJI U3MEPCHUS
TOKOB C IIIYHTOB, BCTPOCHHBIM IIpeoOpa3oBareilb
HaIpsHKCHUS 11 MUTaHUS MUKPOKOHTPOJLIEPA)
[IIyHTOBBIC NaTYUKU TOKa (COIIPOTUBJICHUE

n3MeputTenbHbiX pe3uctopoB 0.002 Om, MomHOCTH A0 5
BT) .



LLlyHTOBbIEe AaTYMKM TOKA




LlyHTOBbIE AQaTYMKKM TOKA




LlyHTOBbIE AQaTYMKKM TOKA
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LlyHTOBbIE AQaTYMKKM TOKA
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N3mepeHne ToKa Tpems LYHTaMU



LlyHTOBbIE AQaTYMKKM TOKA




N3mepeHne ToOKa OAHUM LLVHTOM




LLlyHTOBbIEe AaTYMKM TOKA

N3mepeHne TOKOB C MOMOLLbIO LWWYHTOB UMeEET cneayrouime

ONOCTOMHCTBA:

* HWU3KaA UeHa;

* KOMMAKTHaA pa3BoaKa M MMHMMANbHbIK 06bem.

HepocTtaTKu:

* HEeBbICOKAaA TOYHOCTb U3MEPEHUN;

* OrpaHu4YeHus Ha cnocobbl LUNM;

* CMCTEMaA YNpaB/eHUA raibBaHUYECKN CBSAI3aHA C CU/I0BOW
4acTblo.



N3mepunTenbHble
TPaHCHOPMATOPbI TOKA

K JOCTOMHCTBAM MOKHO OTHECTU:

* npeaesibHaA NPOCTOTa KOHCTPYKUUU;

* HaJEeXHOCTb;

* UeHa;

* TOYHOCTb Ha BbICOKMX YaCTOTaXx.

K HepgocTaTKam TpaHCHOPMATOPOB TOKA MOXKHO OTHECTMU:

* HEBO3MOXHOCTb U3MEPEHUA MOCTOAHHOTO TOKa;

* aBapUMHbIN pexmnm paboTbl Npu 0bpbIBE N3MEPUTENBHOTO
CONPOTUBAEHMUA.



MN3mepuTenbHble
TPaHCHOPMATOPbI TOKA
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[aT4nKmM Ha 3P PeKTe XONNa
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[aT4nKmM Ha 3P PeKTe XONNa

Magnetic Flux Induced by Current Flow
! I

Hall Element




[1aT4MK TOKa Ha apPeKTe X013
KOMMEHCALUMOHHOIO TUN3




[1aT4MK TOKa Ha apPeKTe X013

ROMMNEHCAUNOHHOIO TUI
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[1aT4MK TOKa Ha apPeKTe X013
KOMMNEHCaLUMOHHOIO TUN3
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K gOoCcTOMHCTBaMm c/ieyeT OTHECTU:

* MN3MepeHune OT NOCTOAHHOIO TOKA U A0 TOKa YactoTtoun 500 Klu;
*  WWNPOKMIKA ANANA30H N3MEPAEMbIX TOKOB;

* BbICOKAaA TOYHOCTb U3MEpPEHMUA.

Cambim cywecTBEHHbIM HEAOCTAaTKOM ABNAETCA BbICOKAA
CTOMMOCTDb.

R

H3M




Wcnonb3yemsbiit apurarens mojaenn FLS7BLS04 — sto Tpéxdasznblii
CUHXPOHHBIM JIBUraTENb C MOCTOSIHHBIMU MarHUTaMH.
JIBurarenb OCHaIEH JaTYMKaMu XOoJa.

XapaKTEpUCTUKHU JBUTATEIIS:
MommnocTts 10 180 Bt
HomunaneHas yactora BpaieHus: 4000 o6/Mun
KoandecTBo map mojarcoB — 2
Juana3zon ckopocteit: 400 — 4000 06/muH
HomunaneHbeiii MoMeHT. 0.42 Hwm
Jlormyctumblii MOMEHT: 1.25 Hm
HomuHanbsHOE HamnpsikeHue: 36 B
Jlomyctumslii Tok: 20.5 A
Conporusienue. 0.33 Ohm
NMuayktuBHOCTH: 0.95 mH

20



JImst uM3MEepeHus IIOJIOKECHHUST M 4YacTOThl  BpaIllCHUS
JIBUraTelIsi  yCTAHOBJICH  HWHKPEMCHTAJIILHBIA  HJAaTYMK

noaoxenus Avago HEDM-5500.

XapakTepUCTUKU JTaTYUKa:

Pazpenraromas ciocooHocts: 1000 MmeTox/000poT
Brixon: nBa kaHaja, cmeménabie Ha 90 5. rpagycoB
Hanpsxkenue nutanus: 5 B

PenepHast MeTKa OTCYTCTBYET

21



byTcTpenHoe nuTaHne ApanBepos
KAto4en
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TpaH3l/ICTOprIe MOV
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TpaH3UCTOPHbIE MOAYIN




CTOMKa — OCHOBHOMW 3/1eMeHT
CU/IOBOM CXeMbl
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CTOMKa — OCHOBHOMW 3/1eMeHT
cvmosom CXeMbl
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CTOMKa — OCHOBHOMW 3/1eMeHT
CU/IOBOM CXeMbl
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KOPPEKTOP
koaduruenra
MOIIHOCTH

[inoaHble CTOMKM 6e3pa3inyHbl K COYEeTaHUIO NAaCCUBHbIX
3NEKTPUYECKUX 3N1eMEHTOB CO CTOPOHbI BEPXHErO U
HUXXHEro KOHTaKTOB, a TaK e CO CTOPOHbI BbiXoAa.
CTOMKM, coaepralime xota 6bl 0OAUH TPAH3UCTOP, AOJIMKHbI
BEPXHMUM U HUKHMM KOHTAKTaMM NOACOeANHATLCA K
€MKOCTHOM Harpyske, a cCpeaHUM — K UHAYKTUBHOIA.



YnpaBieHne CTOMKOU B PEXMME
LIMPOTHO-UMMYNbCHOM MOAYNALNN
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RoMmniemeHTapHoe ynpasaeHune
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«MepTBOE» Bpems

BepxHuun TpaH3ucTop

[1o

reHepaTtopa

HwXHUM TpaH3ncTop b "MepTBOro"
' BpEMEHN

BepxHun TpaH3ncTop

[Mocne

reHepartopa

HWXHWIA TpaH3ucTop b "MepTBOro"”
' BpEMEHM

L,

i MepTBOE" Bpem4




eciu VITl=exnu VT2 = eviki, mo

ecnt i >0, mo Moaenn CToOnKU

oy =0p —AUyq,
unaue ecau i <0, mo
¢y =0p +AUp,
unayue eciu VT1l=eviknu VT2 = 6xn, mo P ’

eciu i >0, mo <{ ZS

Oy =@y —AUyp,
unaue eciu i <0, mo > U

Oy =@y + AU, 4{

unave eciu VIl=egwikn u VT2 = evixi, mo

eciu i >0, mo N
oy =0y —AUp,
urnave eciu i <0, mo
Oy =¢p +AU,p,
urnave eciu i =0, mo

Oy = (PHaep .




Moaenum cTomku
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CuHycomnpanbHaa LIUM

YA :O,5+O,5.U*-sin(coot); ¢, =0,5Upe -U*-Sin(coot);

* . * . 27'5
=0,5+0,5-U -sin| ot +— |; ¢ =0,5Up- +0,5-Up. ‘U -sIn| ot +— |;
Vs o'+ :> Pg DC DC ot * 3

yC:O,5+O,5-U*-Sin coot—Z?7t , (pC:0,5-UDC+O,5-UDC-U*-Sin (,oot—@ ,
UAB=§'UDc'U*°5in(®ot—g}
uCA:\/2§-UDC-U*-sin(mot+7:;j.J




BeKkTopHaA

010 110
aBc ABC
111 U
011 ABC - 100
aBC 000 i Abc
abc
0 1

abC AbC

LM

CocTosiHMe 100 110 010
Ctounka A BepxHumn BepxHumn HuxHuin
Ctonka B HuxHnn BepxHuu BepxHun
Ctounka C HmxHWI HmXHUI HmxHUI

_ + _ +
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BekTopHaa UM
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BekTopHaa UM
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BekTopHaa UM

* 3a nepuog LLUNM npouncxoaut 4etbipe KOMmmyTaLmnm
K/IIOYEN MO CPABHEHWUIO C LLUECTbIO NEPEKIIOYEHNAMMU B
CMHYCOUAANbHOM, YTO CHUXKAET AMHAMUNYECKME NOTEPU
B MHBepTOpe.

* BeKkTopHaa LUMM makcnMmanbHO NO/IHO UCNOAb3YeT
3anac HanpsAXeHua 3BeHa NOCTOAHHOro TOKa be3
NCKaXKeHMA GOpPMbl BbIXOAHOIO TOKaA.

e [1nA MHBEPTOPOB C BYTCTPEMNHbIM NMUTAHNEM APaNBEPOB
BEPXHMX KAtouen TpebyeTca Ncnonb3oBaTb NPUBA3KY K
HUMKHEN WnHe.

* BAMAHME «MepTBOro» BPeMeHU U OTCYTCTBUE
KOMMYTaUMn B OAHOMN U3 CTOEK ByaeT BHOCUTb
HECMMMETPUYHOCTb B BbIXOAHOE HanpAXKeHue.



Peanunsauma sektopHom LLINM
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RonnmHeapHoe orpaHn4yeHume

BEKTODA
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Ym +Ym+1;
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BekTopHaa LUNM
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BektopHaa UMM meToaom
MIHOBEHHbIX Pa3HbIX MOTEHLMANOB

AHyumnH A.C.: http://motorcontrol.ru/wp-content/uploads/2015/11/PW1.pdf

¢, =U -sin(agt);

0. =U -sin| ot —— |,

CymTtaem noTeHumManbl a3 Kak B
cuHyconganbHon UMM, a ganee
cABUraem nx Tak, YTobbl HM OMNH HE
BbIXOAMA 3a npeaens! 30T

J

f(pmin = min((pa ’(pb ?(pc );
(pmax = ma)’;(q}a ’(pb 5(pc' )-"

———————

i_(pm_ l_((Prrmm; _(pmjn ],

M

Ecnu ocTtaBUTb TONbKO 3TOT

Y/ieH, To nonyuymtca dopma

CKBA*KHOCTEMN KaK B
npeapliaywem sapuaHte WM



http://motorcontrol.ru/wp-content/uploads/2015/11/PW1.pdf

NabopaTtopHaa pabota: caenatb LLUINM MrHOBEHHbIX
$a3HbIX NOTEHLMANOB U3 cUHYcomnaanbHon LLUNM B
motorcontroldemo

e  OtkpbITb Pamn V.PWM_ Module.c, Hantu
PWM_ Module_Sin_Update
* Hawntu pacyet PhasePtsA-C, oHn meHatoTca ot 0 ao 1.
 [lepegenatb pacyeT ckBarkHocTe GammaA-C Tak, 4Tobbl
NONYYUTb:
1. AHanor anroputma Knaccumyeckom sektopHown LLIAM, 4yTobbi
O[Ha N3 CKBAXKHOCTEN Bceraa bbla paBHa eaAnHULLE
2. YT0bObl HM OAHA CKBAXXHOCTb HE A0CTUrana HYAA UK
eanHuue (popmyna c npea. cnanaa)
3. CHATb OCUMNNOrPAMMbl CKBA*KHOCTEN, NPOBEPUTL PaboTy
auratens.
*IPekomeHOyemcsa 0019 omnaaodku cHayana pabomame ¢
UMUMQAYUOHHbLIMU Modenamu osuzamened.
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