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KOHTPOJINEP YHUBEPCAJIbHbIA MK50.1

BBEOEHUE

BaxHble oOLWune ykasaHuA
no NnpyMeHeHuro

KoHTponnep yHUBEpcarnbHbIn
MK50.1 (B ganbHenwemM KOHTponnep)
criegyeT  uMCnonb3oBaTb TOMbKO B
COOTBETCTBUN C €ro HasHa4yeHuem Wu
npu cobniogeHnn pykosBoacTBa Mo
akcnnyatauun  (P3). TexHuyeckoe
obcnyxmMBaHMe ” pPEeMOHT AOSIKHbI
NPOM3BOANTBLCA TOMNbKO
YNONMHOMOYEHHbIM ans 3Toro
KBannduLnpoBaHHbIM NEPCOHAITOM.

HacTtosuwee pykoBogcTBO NoO
akcnnyaTaumm onucelBaeT
Has3HayeHue, yCTPOMCTBO W MPUHLMN
oencreuna KOHTpoOsnepa,

npegHasHa4YeHHOro Anda nocTpoeHUA
BbICOKOMNMpon3BoAUTESIbHbIX

BCTPaMBaeMblX  CUCTEM  MPSMOro
undpoBoro ynpasneHuns
3ANEeKTPUYECKMMU  ABUraTensMum U
cTatMyeckumu npeobpasoBaTtensimm
3HeprMM, B TOM u4ucne  Ans
ynpasneHusi CUMNOBbLIMU

npeobpa3oBaTensamy aNeKTpPUYecKoro
TpaHcnopTa. PykOBOACTBO COOEPXUT

Heobxoaumble cBeaeHusa ans
opraHusauum MHTepdenca
KOHTponnepa c curnoBom

QNIEKTPOHUKON, a TakKke cuctemMamu
ynpaBlieHnA BepXHEro ypoBHA.

P3 npeaHasHadYeHo
NH>KeHEepPOB-KOHCTPYKTOPOB,
NPOEKTMPYIOLMX annapaTHyl 4YacTb

ans

CUNOBbIX npeobpasoBartenen c
cuctemon  ynpaeneHuss Ha 6Gase
KOHTponnepa, ans MHXXEHepOoB-
nporpamMMmncToB, 3aHATbIX
paspaboTkomn 7] oTnagkomn
nporpaMmmMHoro obecneyeHus, a TaKke
ans Hanag4yukos
npeobpasoBaTenbHoOW TexHukn. B

COCTaB PYyKOBOACTBAa Morb3oBaTens
BKMIOYEHbI creundukaumm curHanos
Ha BCex pa3bemMax KOHTporrnepa, a
TaKke pekoMeHZauuu Mo HacTpolike
pexnmoB paboTbl KOHTpornepa.
MpuBedeHHblE B  HaACTOALWEM
pyKoBoACTBe TexHu4eckme
napamMeTpbl U3O4enua rapaHTUpyroTcs
npeanpuATUEM-N3roToBUTENeM.

Mbl octaBnsiem 3a cobown
npaBoO Ha TeXHUYECKMe uaMmeHeHus!

Bcneacteue NOCTOAHHOrO
TEXHMYECKOrO0  COBEpPLUEHCTBOBAHUA
obopynoBaHus BO3MOXHbI
He3HauYnTernbHbIE U3MeHeHUs B
BU3yarbHbIX, byHKUMOHANbHbIX
peLleHnsax 7] TEXHUYECKUX
napameTpax.

BHumaTtenbHo npoynTanTe

[aHHOe pPYKOBOACTBO rnepep nyckom B
akcnnyatayuto.

IN"BHUMAHUE!!!
HenpaBunbHoe nogkntoyeHne XoTs Obl 0AHOro AaTymMka MOXeET
NoBNUATbL Ha PaboTy BCEN CUCTEMBI, MOCKOSbKY aHanoroBble BXOAbl
KOHTpOJiiepa B3aMMoCBA3aHbl Mexay cobon obLier CMrHanbHOM «3eMI1EN».
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HA3SHAYEHUE U3OENUA

O6uwue gaHHbIe

KoHTponnep MK50.1
npeaHasHa4vyeH ans MCnofb3oBaHWA B
KayecTBe BCTpanMBaeMoOM CUCTEMbI
npsiMoro  UMdPOBOro  ynpasneHus
cTaTU4yecknuMn npeobpasoBatensamu
4yacToTbl M CUCTEMaAMU BTOPUYHOIO
CcTabnnmManpoBaHHOro 1 aBTOHOMHOIO
nuTaHus. KoHTponnepbl
OpPUEHTNPOBaHbI Ha paboty ¢
niokanbHbIMU MPOMBbILUNEHHbLIMUN
ceTsMn Ha Oase ranbBaHWYECKU
pasBsizaHHbIX MHTepdericoe RS-485
mnn CAN, 4TOo no3BonsieT pelwaTtb
3agayuv uuncpoBoro ynpaBneHuss u
KOMMMEKCHOW aBTOMaTM3auun.

KoHTponnep nveeTt
MaKCUMarbHY MpoOuU3BOAUTENBHOCTb
400 MnH. onepauun B CeKyHOy, 4ToO
gocTuraeTcs npUMeHeHnem 32-x
paspsigHoro  cneunanmMavpoBaHHOIo
CUFHanNbHOro MWKPOKOHTponrepa c
pyHKUMOHaNom Motor Control
TMS320F28377 hurpmbl Texas
Instruments ¢ yHukanbHbIM Habopom
BCTPOEHHbIX nepndepurnHbIX

YCTPOWCTB. Bbicokoe
ObicTpoaoencrTene "
cneumnannaMpoBaHHas nepundepus
MWKPOKOHTpoOnnepa no3BonsoT
NPMMEHATbL  JaHHoe  u3genue B

cucrtemMax ckKandpHoro m BEKTOPHOro
ynpaBJlieHUA ACUHXPOHHbIMWU,
CUHXPOHHbIMU, LaroBbimMmu n
BEHTUNTbHO-UHAOYKTOPHbIMUA

asuratenamu. KoHTponnep
OpuUeHTUpOBaH Ha npsiMmon
annapaTHbIn MHTepdenc c

CUMOBbIX Krno4yen
CUNOBbIX npeobpasoBaTenen,
obecneynBaeT annapartHo-
NPOrpaMMHy0 MOOAEPXKKY PEXUMOB
CuHycounganbHon, BEKTOPHOMN
LUIMPOTHO-MMMYNbCHOW MoAaynsauum
Onsi MOCTOBbIX MHBEPTOPOB, a Takxe
npsmon umdpoBon uHTepdenc ¢
aaTtymkamm nonoXeHus:
MHKpEMeHTarbHbIMU, undpoBbIMUK
WUInn Ha anemMmeHTax Xonna.

Apansepamm

Bbicokas nNpou3BOAUTENBHOCTb
KOHTponnepa obecneumBaeT
BO3MOXHOCTb peanusauum CUcTeM
6esgaTynkoBoOro ynpaBneHus
aBuratensamu.

KoHTponnep wumeetr 24 LWUM
BbiIXxo4a ynpaBreHusi, YTo no3sondeT

ncnonb3oBaTb KOHTponnep B
cucTemax ynpaBneHusi
npeobpasosarenem yacToTbl c

pekynepaumnen aHeprnm TOPMOXKEHUS
B ceTb (Hanpumep, SreKkTponpuBoaoB

nudTos, KpaHoB, LUAXTHbIX
NOABEMHUKOB, 3NeKTPNYECKOro
TpaHcnopTa), MHBEepTOopax
HanpskeHnsa ¢ 3-X  ypoBHeBON
Tonoriorven, a Takke ynpaensTb
MHorodasHbiMu BEHTUITbHO-

WHOYKTOPHbIMU ABUraTensmMun pasHbixX
TunoB (C camoBO30yXaeHnem, C
He3aBUCNMbIM BO36y)KJJ,eHI/IeM, (o]
BO30OyXOeHnem oT NMOCTOSIHHBIX

MarHuTOB).
KoHTponnep npeaHasHadeH Ans
akcnnyataumm B AvanasoHe

Temnepatyp: ot —40 go +60 ° C.

www.motorcontrol.ru
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TexHUu4eckue XapaKTepUCTukm

OCHOBHbIE TEeXHUYeckue XapakTepuctnkn KOoHTpoIiepa yHuBepcalibHOro

MK50.1 npuBegeHbl B Tabnuue 1.

Tabnuuya 1

HaumeHoBaHue napameTtpa

HomunHanbHoOe 3HaYeHue

MuTaHue Lenei KOHTponsepa

HanpsyxeHvne nutanus undposbix Lenen, B

noct. +5+ 10%

HanpshkeHne nutaHMsa aHanoroBbIX LENewn
npeobpasoBaHusa ypoBHeN, B

noct. 15+ 10%

MoTpebnsaemaa MOLWHOCTbL, He Gonee, BT

KonunyecTBo siaep MUKPOKOHTponepa

aapa 3
aHanoroBbIX CXeMm npeobpa3oBaHNs YPOBHEWN 2
MukpokoHTponnep
32-x pas3psaaHbI MUKPOKOHTpoOInep TMS320F28377DZWTT
YacToTa paboThkl sgpa npoueccopa
200
MakcumanbHo, MMy,
C28x — 2 wr.

CLA —Type 1 — 2 wrT.

VCU-II

Conpouieccopbl FPU
TMU — Type O
BxogHasi yacTtoTa TaktmpoBaHua, My 20 £ 100 ppm
BctpoeHHaa Flash-namatb, kKCnos 512
BctpoeHHas O3Y-namaTb, KCnoea 102
AHanorosble BxoAbl
KonuuecTtBo paspagos ALl 12
OnanasoHbl npeobpasoBaHus L.
®dopmaTt 0-5 B 10
dopmart +5 B 6
®dopmart 0-5 B/+5 (BO3MOXHO 5
npeobpasoBaHne B popmaTt 0-5B)
To4HOCTb NpeobpasoBaHUsS CUrHaNoOB + 29,
aHanoroBbiX BXO40B
YacToTta cpe3a dunbTpa HM3Kon YacTtoThl, KI'y | 16+ 5%
m MW BekTop
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MpogomkeHne Tabnuubl 1

HanmeHoBaHue napameTtpa

HomunHanbHoOe 3HaYeHue

LLUM BbixoAabl ynpaBsieHUs CUNOBbLIM NpeoGpasoBarterniemM

KonnyecTtBo

24

Harpyska Bbixoga Tvna OTKpbITbI KOMNNeKkTop,
He bonee, MA

20

Bxoabl npvema annapaTtHbIX aBapuu UHBepTopa

Konnyectso 14

MNoTpebneHve Bxoga Tnna OTKPbITbIN 1

KONnekTop, He 6onee, MA

YacTtoTa cpesa cunbTpa HM3Kon YacTtoThl, KI'y, | 3+ 5%
UHTepdenchbl ceasm CAN

Konu4yecTtBo nHTEpPdENCOB, LUT. 2

CkopocTb paboTbl, He 6onee, Mbog/c 1

["anbBaHu4eckasa nsonauna nHtepderca, B 1000

NHuTtepdenc USB 2.0

KonnyectBo, nHTepdencos, WT.

UHTepdencol cBasm RS-485

KonuyecTtBo nHtepgencos, wr. 2
CkopocTb paboTbl, He 6onee, Mboga/c 5
ManbBaHW4Yeckasa nlonsuus nHrepdenca, B 1000

NHuTepdenc c gaTymkom nonoxeHmsa

Tun noaKn4yaeMblX 4aTYUKOB MOJsioXXeHnsa

MNHKkpemeHTanbHbIN

NHTepdenc RS-422

KonnyecTtBo kaHanos 3uwt. (A B, R)

[TanbBaHM4eckas nsonsauns 1000B
Ma6aputHbin pasmep (OxWxB), mm 127x109x20
Macca, rpamm 100 + 5

OnanasoH pabounx temnep, °C

MuHyc 40 .. nntoc 60

OnanasoH Temnepatyp xpaHeHus, °C

MnHyc 40 .. nntoc 85

CocTaB ycTpoucTBa

Ha pucyHke 1 npuBeneHa
byHKUMOHaNbHas cxemMa  HasHadYeHuu
KOHTpoOnepa MK50.1, pgatoLlas

npencrtaelrieHne o

cocTaBe 7]
OTOEnbHbIX Y3roB, a

www.motorcontrol.ru
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Takke 06 nHtepdericax kKoHTponnepa
C BHeLWHM obopyaoBaHnem.

Hwxe paetcsa kpaTkoe onucaHue
COCTaBHbIX YacTeW KOHTponnepa, wu

npmnBoaATCA Tabnu4yHble [JaHHble O
CUrHanax Ha pasbeMax.

MW Bekrop
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FrABAPUTHbLIE PA3SMEPbDI
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YCTPOUCTBO U PABOTA

LleHTpanbHbINM Nnpoueccop

TMS320F28377 (200 Mluy) —
creymanmn3npoBaHHbI
OByXbsaaepHbln, 32-Xx  paspsgHbIv
CUrHanbHbIN npoueccop rpmbl
Texas Instruments gna ynpaeneHus
apuratensimu.

Bornee noapobHo npo
XapakTepUCTUKN MUKPOKOHTpornepa,

TakTupoBaHue npoueccopa

e B 3aBucmmoctn oT TpeboBaHUM K
TakTOBOM 4YacToTe Kaxaoe sapo

KOHTporsnepa MOXeT ObITb
3anporpaMmmMmnpoBaHo Ha
Ko3apdbrLMEHTbI YMHOXEHUNS
BXO4HOMN TakToOBOM 4acToThbl.
KoadhpuumneHT yMmHOXeHnss BXOOHOMN
cornacHo TexHMn4eckomn
JOKyMeHTauum (SPRS880H

nekabpb 2013, obHoBneH deBparnb

0COBEHHOCTM MpPOrpaMMmMpPOBaHUA W
MCNorb30BaHWA BCTPOEHHOM
nepudepnn MOXHO nMpoYnTatb B
TEXHNYECKOWN JOKyMeHTauum Ha
CeMeNncTBo MWKPOKOHTPOMIIEPOB
TMS320F2837xD dupmbl  Texas
Instruments SPRS880H pgekabpb
2013, obHoBneH deBpanb 2021.

2021). MakcumanbHas
paboTbl agpa 200MIy,.

e KoHTponnep nocrasnsaeTtcs c
KBapueBbiM pe3oHaTtopom 20 MIy ¢
YCTAHOBMEHHbIM MO  YMOMYaHuIo
KO3(pPMUMEHTOM YMHOXEHUsa 10,
4yTo obecneuvnmBaeT MaKCMMarbHYHO
BbIXOOHYI 4YacTOTy Kaxaoro sgpa
MUKpOKOHTponnepa 200 MIy,

YyacTtoTa

MOHUTOPUHI NUTaHNA U cxemMa cbpoca npoueccopa

C6poc npoueccopa npu BKIOYEHUN
NUTaHUS WU NpU  HaxaTuum Ha
BCTPOEHHYI0 B KOHTpOSMep KHOMKY

«Cbpoc» (SB1). Tlepexog Ha
npouenypy obcnyxmBaHus
npepbiBaHMs no Bxogy [/XRS,
nepevHuumnanmMsauus BCTPOEHHOrO

NPOLIECCOPHOro Aapa;

e AnnapaTHbIin BHYTPEHHUN
MOHUTOPUHI YPOBHEN Hanpsi>XeHUi
MUCTOYHMKOB nuTaHma +3.3B(D) w
+1.2B(D) c dopmmpoBaHnem
curHana cbpoca sgpa npoueccopa
no Bxoay /XRS npu CHWXeHuun
noboro 13  HanpsbkeHUn  HUXe
[0NyCTUMOro NoporoBoro ypoBHS.

www.motorcontrol.ru



KOHTPOJINEP YHUBEPCAJIbHbIA MK50.1

MuTtaHue KoHTponNnepa

MutaHunsa undpoBbIX uenen

KOHTponnepa:

e BHelwHnn NCTOYHUK
CTabnnmManpoBaHHOro nuTaHns
+5B(D) c MaKkcMMarbHbIM

notpebnsembim TokoM o 700 MA,
noakntoyaembln K pasbemy X1;

e BCcTpoeHHbIn perynaTtop
HanpsbkeHna nutaHusa uudposon
yactTu rnpoueccopa C  ABYMSA

YPOBHAMU BbIXOAHOIO HanpsiKeHus
+1.2B(D) n +3.3B(D);

NMutaHne MMNyNbLCHOro Aar4yuvka:

e BHelHnn NCTOYHUK nMTaHus
+5B(S), nogknioyaeTca K pasbemy
X15. MOWHOCTb UCTOYHMKA 3aBUCUT
OT XapaKTEepUCTUK MOAKMNOYaEeMOoro
AOrP. YacTb MOLWHOCTU MUCTOYHMKA
nUTaHUs TpaTUTCA Ha paboTy CXxembl
npeobpasoBaHusA
andpdepeHumnanbHbiX KaHanmoB U
CXeM ranbBaHU4YeCKON pPa3BA3KU
npeobpa3oBaHHbIX CUTHAOB;

e [logBog BCex CUrHamoB K AaTyuKy
BbIMOMNHAETCA  oAHUM  kabenewm:
MH(OPMaLUNOHHbIE  CUTHanbl,  —
Kaxgas napa auddepeHumnanbHbIX

curHaros oTaenbHomn
3KpaHMPOBaHHOW  BUTOM  Napow,
npoBog nuTaHns U 3eMnm  —

OTAENbHOW 3KPaHNPOBaHHOW BUTOW
napom.

NMutaHue aHanoroBbIX Uenen wu

KanubpoBka BcTpoeHHoro ALIM:

e BHewHmn UCTOYHUK
CTabnnmManpoBaHHOro nuTaHus
onepaumnoHHbIX ycunutenen B 6rnoke
BBOAA 7 npenBapuTenbHON
0o6paboTkM aHarnoroBbiX CUrHanoB
+15B(A) ¢ TokOM noTpebneHna He
6onee 150 MA no kKaxgomy wu3
KaHamnoB, MoAKMN4YaeTcd K pa3bemMy
X3;

e KomneHcaumsa owmnbok BCTPOEHHOIO
AL ocywectBnsgeTcs nporpamMmmHo-
annapaTtHbIM crocobom.

CeeTtoanoaHasi HAMKaUUA KOHTpornnepa

KoHTponnep nmeet
CBETOAMOAHYIO MHAMKALMIO, KoTopas
MoXeT MCMOb30BaTbCs ans
BU3yarbHOro KOHTpOIs
paboTbl/oTnanku nporpamMmmMHoro
obecneyveHns n KOHTPOSA NMUTaHUsA.

COCTOSAAHUS KOHTponnepa c
NOMOLLbIO cBeToauoaoB VD1
(kenTbin) 7] VD2 (kpacHbIn)

(Hanpumep, VHOMKAUUS COCTOSAHMUI
«ABapus» " «PaboTa»).
YnpaBsneHve cBeTogMogamMum Mo

e lHOnkauua nogadn  HanpsbkeHus ONCKpeTHbIM BbIXo4am npoueccopa
UMpPOBOro MUTaHUSA Ha nnaty GPIO78 " GPIO79. CurHan
KoHTpornnepa cBeToanogom VD3 BKITIOYEHMA CcBEeTOOMOO0B -
(3eneHbin, «Mutanme»); «aKTUBHbIN BbICOKUNY .

e [lporpammHO HacTpanBaemas
nosib3oBaTenem nHaukauus

YnpaBneHue Kriroyamm MHBEpPTOpPOB 7

npeobpa3oBaTenien HanpsXXeHus
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Pasbem X8 wu pasbem X9
obecneunBaloT NHTepdenc
KOHTpoOnnepa ¢ CUNoBbIMU KItoyamm
npeobpasoBatenen (vHBepTOPDI,
DC/DC-npeobpasoBaTenu,

Bo3GyanTenu, DC/AC-

npeobpasoBaTtenu u T.n.);
Ob6ecneumBaeTca ynpaeneHne Kak
MUHUMYM OBYMA LWECTU-KN4YeBbIMU

MOCTOBbIMU vHBepTOpamMun
Hanps>KeHUs: B pexume
acUMMETPUYHON, CMMMETPUYHOMN
LM nnm LLUM-moaynaumnu
©a30BbIX BEKTOPOB;

YnpasneHue OOMOSTHUTENBHBbIMU
CUNoBbIMU KIto4amm (DC/DC-
npeobpasoBaTtenu, Moaynen
npvema 3Heprum TOPMOXEHUSA
asuratenen B 6annacTHble

pe3ucTopbl, BO3GyamnTenen) moxeTt
OCYyLLeCTBNATbCA C MOMOLLIbIO
AONOoJNTHNTEelbHbIX BbIXOO0B;

Moayn, BBOpa M
aHanoroBbIX CUrHanosB
Pasbemsbl X10 " X11

npegHasHaveHbl ANs NOAKMYeHNS
oTAenbHbIMK BUTBIMU napamm
(curHan — 3emnist) oo 18 aHanoroBbIX
curHamoB C  OaTYMKOB  TOKOB,
Hanps>KeHU 7 [aTyYnKoB
TEXHONOIMYECKUX MEepeMeHHbIX, a
Takke BBOAA 3a4aroLLUUX CUrHANoOB C
NoTEHLMOMETPOB nynbToOB
onepaTMBHONO W ANCTAHLMOHHOrO
ynpaBrieHus;

6 kananos ALIT ADCO — ADCS3,
ADC16, ADC17 o6ecne4ynBaloT
npuemMm aHarioroBblX CUrHanoB B
cTaHpapTe =5 B;

npegBapuTeribHas

e [Mpnem no 14-n curHanos
annapaTtHo-UAeHTUOUNLMPOBaHHbBIX
aBapun B cunoBon yacTtum
MHBEPTOpPOB nnun
npeobpasoBaTenemn c
obcnyxmBaHnem aBapUNHbIX
cuTyaumm no npepbiBaHUAM U
HemMmearneHHomn aBTOMaTM4yecKon

ONOKMPOBKOW CUrHanoB ynpaBneHus
Kno4YaMn MHBEPTOPOB MO KaHanam
npuemMa aBapumHbIX CUrHarnoB;
Bboigaya WWMM-curHanos un npuem
curHarnoB aBapui OCyLLEeCTBNseTcs
B cTaHgapTe «OTKPbITbIN
KOMnekTop»  Ans onTuMmaaumnm
nHTepdemnca KOHTposnepa c
MoAaynsiMm ranbBaHM4YeCcKoOMn
pas3BA3KM  OpanBepoB  CUIMOBbIX
npeobpasoBaTtenen. MakcumanbHas
TokoBas Harpyska LUMM Beixoga - o
20 MA;

obpaboTka

e 10 kaHanos ALIIN ADC6 - ADC15 -
npMemMm aHaroroBblX CWUrHamoB B
ctaHgapTte 0-5 B;

2 kaHana ALIN ADC4, ADCS - npuem
aHarnorosbIX CUrHanoB B cTaHgapTe
0-5 B/t5 B (kOoHUrypvpyembie) c
[aT4ymKoB TEXHOJTOMNYECKNX
nepemMeHHbix. o cornacoBaHuio c
3aKa34MkoM  BO3MOXHa  3aMeHa
copmaTOB 3TUX aHaNoroBbiX BXOA0B
+5 B, Ha ¢popmaTt 0-5 B;
BcTtpoeHHble  unbTpbl
yactoTbl obecneuuBaT
aHarnoroBbIX BXOJ0B oT
ANEeKTPOMarHUTHbIX nomex Ha
yactotax KOMMyTauuum  CUITOBbIX

HWU3KOW
3awmnTy
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Knoyen (Yactota cpesa dunbTpa
HM3KoM YacToTbl 8 K'y);

Peanusyetcsa annapartHas 3awmTa
aHanoroBbiX BXOAOB BCTPOEHHOro

AU  oT nepeHanpsxkeHun 1
nepenoritoCoBKM.

Beoa un npeaBapuTeribHas 06pa60TKa CUrHasnoB gaT4yukKa

NONoXeHus poTopa

UHTepderic c MMMNYJIbCHbIMN
faTtymkaMmn MorioXeHuss poTtopa C
anddepeHumanbHbIMKU - BbiIXxOogamMun
obecneynBaeTcsa 4epe3 pasbeM
X12;

BcTpoeHHbIn  gpaviBep  npuema
anddepeHuranbHbIX curHanos
VMMNYIbCHbIX OAaTYMKOB MOJIOXKEHUS
+A/-A, +B/-B, +R/-R umeeT 3awurty

BXOAOB OT NOMex Tpurrepamu
WmnTtTa;
eBxoabl Cc pgaTtyMka  MONOXEeHus

poTopa Aasuratenad raJibBaHUN4YeCcKku
pasBA3aHbl. [Ons nuTaHns gatduvka

npeaycmMoTpeH OTAENbHbIN
VUCTOYHUK NuTaHnsa +5B(S);
e [opaepxmBaeTcs ABsa TMna
BbIXOAHbIX curHanos hartyuka
3Hep|’0He3aBVICVIMaF|
BpeMeHUn
e [logknoYeHns 3SHeproHe3aBUCUMOMN
namsiTm ans COXpaHeHust
napameTpoB, a TakkKe  4acoB
peanbHoro BPEMEHMN

ocyuwiecTBngeTca ¢ nomouwbo 12C
MHTEepdenca.
MNocnepoBaTtenbHasa naw-namMaTb

namMATb n

NONOXeHUs:  MoTeHuuarnbHble U
anddepeHumanbHblie (no
TpeboBaHuo);

e [lporpammHo-annapaTHas
vaeHTUdUKaLmMsa  MNOSIoXKEeHUs n
CKOpOCTH poTopa asuratens
BbINOSHAETCH c NOMOLLbIO
BCTPOEHHbIX Moaynewn

«KBagpaTypHOro» AekoaupoBaHus;

o [loNONHUTENbHBIN  ranbBaHUYECKU
pas3BA3aHHbIN ONCKPETHbIA CUrHan,
Nno KOTOPOMY BO3MOXEH MNpueMm
CUIrHanoB aBapuUNHOro ynpaeneHus B
cTaHgapTte PPM (wnpoTHO-
MOAYJIMPOBAHHOIO curHana).

Yyacbl pearnibHOro

ONsi 3HeproHe3aBMCUMON NamMaTn oo
400 kl'y,.

® DHeproHesaBnCcUMble yachbl
peancHoro BpemeHu (RTC) Tuna
DS13387-33+ ans nonyveHus
peanbHOro  3HayeHust BPEMEHU:
CeKyHA, MUHYT, YacoB, AHEN Heaenu,

emkocTblo 256K 6Guta  Tuna MecsileB U neT. [laHHble B yacax
25LC256-I/SN  compmbl  MicroChip peanbHOro BpEMEHW NpeacTaBreHsbl
an4a XpaHeHus B BUHapHO-OECATUYHOM Kone.
nepenporpaMmmMmupyembix NmeeTca OOMNONHUTENbHbIN
none3osartenem napameTpos MCTOYHUK nuTaHus (nuTneBas
npueBoda W cUCTEMbl YMpaBreHus. GaTapes), oBecneunsaroLmi
Pekomengyemasi 4dacTtoTa paboTbl coxpaHeHme [aHHBIX npu
MW BekTop
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OTKITIOYEHNN OCHOBHOrO NUTaHuA. B
yacax peanbHoro BpemMeHn RTC

nmeeTcst 56 GanT
3HepFOHe3aBVICVIMOI7I namMAaTn
obuero Ha3Ha4eHwus. OBa
nporpaMmmMmupyembIX OyaunbHuka
MlanbBaHU4YeckKu

MHTep¢encbl CBA3MN

Mpoueccop
nognepxvsaet
nocriegoBaTernbHbIX
MHTepdenca, Kaxabin
OydepupoBaHHbIM  NMPUEMHUKOM U
nepegaTtymkom, NOMNHOAYNMEKCHbIM
pexumomMm paboTbl NS aCMHXPOHHOro
npvema/nepegayv aHHbIX ASIVHOW OT
1-ro po 8-n 6ut Ha ckopocTax go 10
M6og (npmn 200 MIu) c
aBTOMaTUYECKUM obHapyxeHnem
owmnbok n paboTown Nno npepbiBaHUAM.
e [lepBbin  pgpamBep uvHTepdemnca

RS-485(1) ucnonb3yeTt
nocriegoBaTteribHbli - aCUMHXPOHHbIN
MHTepdenc npoueccopa No KaHany
SCI-C(GPIO89/ GPIO90) n BbiBEeAEH

KOHTpoOnnepa
yeTblpe
ACUHXPOHHbIX
C ABaxabl

pa3Bs3aHHble

obecneunBatoT Heobxognmble
KOMOGUHaLUUM  YCTAHOBOK: CeKyHA,
MWHYT, 4YacoB W OHEW Hegenwu.

PekomeHngyemass 4actota paboTbl
ONsi 3HeproHe3aBMCUMON NaMATU 40
400 Kkl u.

KOMMYHUKAUNOHHbIE

Ha pasbeM KOHTpornepa — X6.
OpariBep MOXeT WUCNonb30BaTbCA
ONA  NOAKMIOYEHUS K JoKanbHbIM
NpOMbILLNEHHBIM ceTaM Ha 6ase
MHTepdenca RS-485 ansi
ynpaBneHns B pearibHOM BpeEMEHU
oT MPOMBbILLNEHHBbIX
nporpaMMmpyemMbiX KOHTPONNepoB
WUNU NPOMBbILUMEHHbIX KOMMbIOTEPOB
C 4YMCnoOM y3MnoB B ceTu o 32-X.

Opansep obecneunBaeTt
nonynynieKkcHbIN pexum
npuemal/nepenaym JaHHbIX c

BbIOOpOM HanpaBrieHns nepegaydu
OaHHbIX CO CTOPOHbI KOHTponmnepa
no guckpetHomy nopty GP10O91:

Tabnuuya 2

CocTtosiHue BbiBoga GPIO91

HanpaBneHue nepenayum gaHHbix RS-

485(1)

«Jlorndyeckasi eguHuLa»

MNpuem

«Jlorm4yecknmn Honb»

MNepepava

e BTtopoin gpariBep mHTepderica RS-
485(2) ucnonb3yeT
nocriegoBaTteribHbIi - aCUMHXPOHHbIN
MHTepdenc npoueccopa No KaHany

SCI- D (GPIO93/ GPIO94) n
BblBEEH Ha pa3beM KOHTponrnepa —
X7. OpanBep MOXeT

ncnosib3oBaTtbCA A1 NOAKIO4YeHUnA
K JNOoKarnbHbIM NPOMbILLUJTEHHBbIM

ceTam Ha base uHTepdenca RS-485
ansa ynpaBneHuss B pearibHOM
BpPEMEHMU oT NMPOMBbILLIEHHbIX
nporpaMMupyemMbiX KOHTPOSEpPOB
WM NPOMBbILUIIEHHBIX KOMMbLIOTEPOB
C YMCNOM Yy3noB B ceTu Ao 32-X.

Opansep obecneunBaeTt
nonyaynreKkcHbIN pexum
npuema/nepenaym JaHHbIX c
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BbIOOPOM HanpasreHus nepepadm
OaHHbIX CO CTOPOHbI KOHTpornnepa
no guckpetHomy nopty GPIO97:

Tabnuua 3

CocTtosiHue BbiBoga GPI0O97

HanpaBneHue nepegayu gaHHbIX RS-

485(2)
«Jlornyeckasi eguHuya» MNprem
«Jlornyeckum Honb» MNepepayva
e Bo3amoxHa pa6oTa aByx e [lpy ucCnonb3oBaHUWM KOHTponrepa
MHTepdencos RS-485 KpaHuMm y3nom cetn Ha 6Gase
OHOBPEMEHHO; nHTepdgenca RS-485 B koHTponnepe
e B KoHTponnepe peanu3oBaH 3-x npegycmoTtpeHa yCTaHoBKa
npoBogHon uHTepdenc RS-485, TepMuHanbHoro pesuctopa 120 Om
KOTOpbIN He TpebyeT oTaenbHOro ans corfiacosaHusa BOJTHOBbIX
BHELLUHEro  UCTOYHUKA nuTaHuns COMpPOTUBIEHNI. YcTaHoBka
nokanbHon cetn. [anbBaHu4eckasi npon3BoAnTCS nonb3oBarenem
pasBa3ka npuemMHuka oT nytem 3ambikaHma JP3 un JP4 gns
nepepatymka OCyLLECTBRAAETCA OT mHTepgencos SCI-C wn  SCI-D
BHYTPEHHEro TpaHCc(OpMaToOpHOro COOTBETCTBEHHO;
npeobpasoBartens HanpsxkeHus. Mo ¢ OamH wn3 wuHTepdericos RS-485

ceteBoMy kabGersnto
vHTepdemnca

anddepeHumanbHbie
MHOPMaLMOHHbIE curHanbl A+, B-,
a TakkKe coeguHATCA UndpoBble

3eMnn OpanBepoB MpUeMHMKa WU

ana  aToro
nepepatoTcs

nepegartyuka GND(RS1) unu
GND(RS2);
ManbBaHU4YeCKMU

nHTepcdencol cBasm CAN

CAN wuHTepdenc mcnonbsyetca
ans co3gaHust 6LICTPOAENCTBYOLLNX,
NMOMEXOYCTONYMBLIX, raribBaHN4YEeCKU-
pa3Bsi3aHHbIX MPOMBbILLSIEHHbIX CETeWn
CO CKOpOCTsSMU npuema/nepenayqu
OaHHbIX 4o 1 MOuT/c n nogaepkkomn

pa3Bsi3aHHbIe

MOXeT MCMOoMb30BaTbCA B KayecTBe
BbICOKOCKOPOCTHOrO KaHana CcBs3u
Ans obmeHa gaHHbIMW B peanbHOM
macwtabe BpPEMEHMU Mexay
KOHTponnepamu HWXHEero "
BEepXHero YypoOBHS YynpaBrieHus, a
BTOPOW — B KadecTBe KaHana
aBapuUrHOro (pe3epBHOro)
ynpaBrneHus.

npomMbIillIieHHbIe

CcTaHOapTHOro obmeHa

CAN 2.0 B.

e AnnapaTtHasi nogaepxka AByX 3-X
NPOBOAHbIX CAN-MHTepdENCOB:
anddepeHumanbHblie
nHdopmaymoHHble curHansl CANH

n CANL BuTOM napon, 3emMernbHbIn

npoToKoNna
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nposog GND(CAN) oTtaenbHoun
BUTOW nMapon [ANns BblpaBHUBAHUA
noTeHumanos Mexay haneko
pacrnonoXeHHbIMX  y3namm CceTu.
Bce curHanbl BbIBOOATCA C pasbemMa
X4 — CAN1 (CANA) n X5 — CAN2
(CANB);

B kadectBe WCTOYHMKA nNUTaHWA
CXeMbl raribBaHM4eCKOW pasBA3KU U
nUTaHnUs TpaHcMBepa UCMonb3yeTcs
BHYTPEHHee HarnpshkeHue nutaHue
KOHTpornnepa oT BCTPOEHHOIO
TpaHcopMaTOpHOro
npeobpasoBaTens HanpsKeHus.
Mpn wncnonb3oBaHMKM KOHTpoMnepa
KpaHuMm y3rioMm cetn Ha 6ase
uHTepdenca CAN npegycmoTpeHa

yCTaHOBKa TePMUHAIIBLHOrO
pe3uncropa 120 Owm anga
cornacoBaHus BOJTHOBbIX
CONPOTUBNEHUN. YcTtaHoBka

npoussoauTcs nonb3oBaTenem
nytem 3ambikaHnsa JP1 gna CAN1
nnn JP2 ans CAN2,;

Ha nporpaMmmMHOM ypoOBHe
nognep>xvsaeTcs npoToKOn
Bbicokoro yposHa CANopen;
Ha nporpamMmmHoOM
nognep>xvsaeTcs
napameTpupoBaHue,
KOHOUrypupoBaHMe U MOHUTOPUHT
nobbIX nepemMeHHbIX cnosaps
obbekToB KOHTponnepa no
CANopen-ceTM C mcnorb3oBaHWEM
nporpamMmMHOro obecneyeHnsa
UNICON, ycraHaBnmBaemoro Ha
CTaHO4apTHbIN nepcoHarbHbIN
KOMMNbIOTEP c nepexogHNKOM
USB/CAN.

YpOBHe
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JTAG-uHTepdenc

e ObecneumBaeT nogkntoyeHmne
KOHTposnnepa 4epe3 pasbeMm X1 kK
cTaHgapTHOMY BHYTPUCXEMHOMY
3MynsaTopy, Hanpumep, TMna
XDS510 vnu aHanory, aAnga otnagku
nporpamMmMmHoro  obecnevyeHusd 7
nporpaMmmMupoBaHusi BCTPOEHHOM
naw-namaTy;

e [lonyckaeT 3arpy3ky MNporpamMmMHOro
obecneueHus B ctatnyeckoe O3Y ¢
nocneayroLmm 3anyckom
nporpammsl B ogzy nog,

ynpasneHnem oTnagynka, B TOM
4yncne Cc ToOYKaMum OoCTaHoBa win B
nowaroBom pexunme,

® [1pn 1Mcnonb3oBaHMM NPOrPaMmMHOro

MporpammHoe o6ecnevyeHne

e [MonHas COBMECTUMOCTb
KOHTposnnepa MK50.1 c
nporpaMmmMHbIM obecneyeHnem
mpmbl Texas Instruments,

npeaHasHa4YeHHbIM AN co3haHnst n
oTnagku nporpaMMHOro npoaykra
ans MWKPOKOHTPONEPOB
cemencrtea ‘C2000: accembnepowm,
KOMMOHOBLLMKOM, OTNnaguYnKkom,
MHTErpMpoBaHHbIMM NMakeTamu Tuna
Code Composer Studio,
3arpysdnkamu onaw-namsaTu;
MonHasa COBMECTUMOCTb co
CTaHOapTHbIMU annapaTtHbIMU
cpeacTBamum oTnagku
BHYTPUCXEMHbIX 3MYNSITOPOB TuNa
XDS510 nnn SAU510-USB;

obecneueHunss Code  Composer
Studio BO3MOXeEH WHTEepaKTUBHbIN
peXnuM OoTnagku B pearibHOM
BPEMEHN, a Takke uUudpoBoe

ocuunnorpadupoBaHme
nepemeHHbix B O3Y koHTponnepa ¢
rpagomyeckum oTobpaxeHnem
pes3ynbTaToB OTHagKu.

Bo3moxHocTb yCTaHOBKMU B
KOHTpoOnnep cneumanmsnpoBaHHOro
nporpamMmMmHoro  obecnedeHuns B
3aBUCUMOCTU oT TMna
VCMNOMNHUTENbLHOIo aBuraTens,
CUMNoBOro npeobpasoBarens 7
byHKUMOHaNbLHOro HasHa4eHus
msgenus.

Habop TUNOBbIX hyHKUNN
ynpasneHus asuratenamm "
MHBEPTOpPaMN — LEHTPUPOBAHHOM "
BEKTOPHOM LWNM-mogynaumu,
LUMdPOBBIX PEryNATOPOB, OUIMLTPOB,
6nokoB NnpeobpasoBaHUs kKoopauHaT
(no otaenbHOMy 3akasy).
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CNEUNPUKALUNA CUTHAJTIOB HA PA3SBEMAX

Pazvem X1 (PLD2-14) - OTtnapo4Hbin wuHTepdenc
BHYTPUCXEMHOIro amMmynaTopa
Tabnuuya 4
Homep O6GO3H. H
asHa4veHue
KOHTaKTa | curHana
1 TMS Bbibop pexmma TectupoBaHus (B ctaHgapTte |IEEE)
2 TRST# Cobpoc pexuma TectmpoBaHus (B ctaHgapte |IEEE)
BBog gaHHbIX B pexxmme TecTupoBaHusi (B cTaHaapTe
3 TDI
IEEE)
4 GND(D) Undpoeas 3emns
5 + 3.3B(D) | Uudposoe nutaHmne +3.3B(D)
6 NC He noakntoyeH
BbiBOA AaHHbIX B pexxmme TeCcTupoBaHus (B
7 TDO
ctaHpapte |[EEE)
8 GND(D) Lundposas 3emns
9 TCK RET TakToBasi YacToTa B peXume TeCcTMpoBaHus (B
— ctaHpapte |[EEE)
10 GND(D) Lndposasa semnsa
11 TCK TakToBasi YacToTa B peXume TeCTMpoBaHus (B
ctaHgapte |I[EEE)
12 GND(D) Lundposas 3emns
13 EMUO IBEbIIEBEO)D, 0 BHyTpMcCxemMHOro amynatopa (B ctaHgapTe
14 EMU1L BbiBoa 1 BHyTpUcxemHoro amynatopa (B ctaHgapTe

IEEE)

Pasbem X2 (PLD-4) — LlndpoBoe nutaHue KOHTporsriepa

Tabnuuya 5
Home O6GO3H.
P HasnauyeHwne
KOHTaKTa curHana
1 + 5B(D) BHELLIHWI NCTOYHUK NMUTaHUSA LMPOBON YacTn
2 KOHTponnepa +5B
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3
2 GND(D) 3eMnsi BHELLIHEro MCTOYHMKa
Pazvem X3 (PLD-6) — TlutaHme aHanoroBblX CXeMm
np906p33OBaHVI$I ypOBHeﬁ BXOOHbLIX CUrHanoB
Tabnuua 6
Homep O6o03H.
HasHauyeHue
KOHTaKTa cUrHana
l -
+ 15B(A) BHeLHWI NCTOYHUK NnTaHMA Brioka BBoAda
2 aHanoroBbIX curHanos +15B
3
GND(A) 3emnsa BHELUHEro NCTOYHMKa NTaHNA
4 aHanoroBoW YacTu KOHTponnepa
5 BHeLwHNM ncto4yHmnk nutaHusa 6noka Beoaa
- 15B(A)
6 aHarnorosbIxX curHanos —15B
Paszbem X4 (PLD-6) — CAN-uHtepdemnc(l)
Tabnuuya 7
HaumeHoBaHu
Homep O6o0o3H. e /Homep H
asHayeHue
KOHTaKTa curHana BbiBOAA
npoueccopa
1 CANH CANTXA / OnddepeHumanbHbI BXOA
GPIO4(C7) CANH pgpariBepa
2 CANL CANRXA / OnddepeHumnanbHbIN BXoA
GPIO5(D7) CANL pgpariBepa
3 %ND(CAN 3emnsa gpansepa CAN
Pa3bem X5 (PLD-6) — CAN-uHTepdenc(2)
Tabnuua 8
HanmeHoBaHu
Homep O603H. e /[Homep H
asHavyeHue
KOHTaKTa curHana BbiBOAA
npoueccopa
1 CANH CANTXB / OunddepeHumnanbHbIn BXOS
GPIO20(F2) CANH pgpansepa
MWUI1 BekTop
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> CANL CANRXB / OnddepeHumanbHbIn BXog
GPIO21(F3) CANL gpaiisepa
3 gND(CAN 3emnsa gpanBepa CAN
Pa3bem X6 (PLD-6) — NocnegoBaTenbHbIA aCUHXPOHHbIV
nHtepcgenc RS-485(1)
Tabnuuya 9
HaumeHoBaHu
Howmep O6GO3H. e /[Homep H
asHayeHue
KOHTaKTa CUrHana BbiBOAa
npoueccopa
1 A+ SCITXDC / OnddepeHumanbHbin Bbixoa A+
GPIO89(D6) ApariBepa
SCIRXDC /
GPIO90(A5) OnddepeHumnanbHbIl Bbixod B-
2 B- .
DIR_C/ apariBepa
GPI1091(B5)
3 GND(RS1) Ll,mctiposaﬂ 3emnsa (3emns
AparviBepa)
Pa3bem X7 (PLD-6) — NocnegoBaTenbHbIA aCUHXPOHHbIU
nHtepdgenc RS-485(2)
Tabnuua 10
HaumeHoBaHu
Homep O6GO3H. e /[Homep H
asHaveHue
KOHTaKTa cUrHana BbiBOAA
npoueccopa
1 A+ SCITXDD / OudpdepeHumnanbHbin Boixoq A+
GPIO93(B4) ApanBepa
SCIRXDD /
GPIO94(A3) OnddepeHunansHbIn Bbixoa B-
2 B- _
DIR_D/ Apansepa
GPIO97(A2)
3 GND(RS2) lequosaﬂ 3emna (3emns
Apansepa)
Pazbem X8 (PLD-24) - WHTepdenc ¢ nepBbIM
MHBEPTOpPOM
Tabnuuya 11
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HanmeHoBaHue
Homep O6GO3H. /Homep H
asHayeHue
KOHTaKTa curHana BbiBOAA
npoueccopa
YnpasneHne onTpoHOM
ePWMxA®4) / _
1 PWM21- GPI0151(C13) fﬁzﬂzepa OOMNONHUTENbHOro
YnpasneHue onTpoHOM
ePWMxB(4) / _
2 PWM22- GPI0152(D13) ﬁlﬁgﬂzepa OONOJSIHUTENbHOIro
YnpasneHne onTpoHOM
) ePWMXA(5) / _
3 PWM23 GPIO153(A12) ﬂﬁgﬂ:epa OONOJIHUTENbHOIo
YnpasneHne onTpoHOM
ePWMxB(5) / °
4 PWM24- GPIO154(B12) ﬂﬁ;ﬁzepa OOMNONHUTENbHOro
YnpasneHve onTpoHOM
) ePWMXxA(1) / _
5 PWM1 GPIO145(F17) ApanBepa BepPXHero Kio4a
NnepBOW CTOWKM MHBEPTOpa
YnpasneHne onTpoHOM
ePWMxB(1) / °
6 PWM2- GPI0146(D18) ApaniBepa HKHEro krto4a
NnepBOW CTOWKM MHBEPTOpa
YnpasneHve onTpoHOM
) ePWMXxA(2) / _
7 PWM3 GPI0147(D17) ApanBepa BepXHero Kio4a
BTOPOW CTOMKU MHBEpTOpa
YnpaBneHne onTpoHOM
ePWMxB(2) / _
8 PWM4- GPI10148(D14) ApanBepa HMKHEro Kro4a
BTOPOW CTOWKM MHBEpPTOpa
YnpasneHve onTpoHOM
) ePWMXA(3) / _
9 PWM5 GPIO149(A13) ApanBepa BepXHero Kio4a
TpeTben CTOMKN MHBEpTOpa
YnpaBneHne onTpoHOM
ePWMxB(3) / _
10 PWM6- GPIO150(B13) ApanBepa HKHEro Kro4a
TpeTbeln CTOMKN MHBEPTOpa
YnpaBneHne onTpoHOM
. ePWMXxA(6) / _
11 PWM7 GPIO155(C12) Eﬁ:\)ﬂzepa OOMONMHUTENBHOIo
YnpasneHve onTpoHOM
ePWMxB(6) / _
12 PWM8- GPIO156(D12) ﬂﬁ;ﬂzepa OOMNONHNTENbLHOro
BbixogHoe undpoBoe
13 +5B(D) HanpskeHue koHTponnepa + 5 B

(®)]
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HaumeHoBaHue
Homep O6GO3H. /Homep H
asHayeHue

KOHTaKTa curHana BbiBOAa

npoueccopa
BbixogHoe uudpoBoe

14 +5B(D) HanpshkeHue KoHTponnepa + 5 B
(D)

Bsopg B kOHTpoOnnep curHana
annapaTtHoOn aBapum MHBepTopa

15 \PWMTZO0 \(-‘;I—IEI_OGZT,IA?)Z/ WU curHana nHanemayansHon
3awWuThl KMntoYva B cTaHgapTe
«OTKPbITbIN KOMNMEKTop»

Bsopg B kOHTpoOnnep curHana
annapaTtHoOn aBapum MHBepTopa

16 \PWMTZ1 \G-IER)GGF()/IA%)B/ WM curHana MHanBMayanbHom
3alWmnThl KIoya B cTaHgapTe
«OTKPbITbIN KOMNMEKTop»

BBopg B koHTponnep curHana
annapaTHou aBapum MHBepTopa

17 \PWMTZ2 \G-IEE)GQPZI&Z)Z / WU curHana nHanemayanobHon
3alnThl KIoya B cTaHgapTe
KOTKPbITbIN KONMEKTop»

Bsopg B kOHTpoOnnep curHana
\TZ_GPIO95 / annapaTtHon aBapum UHBepTopa

18 TZ3 GPIO95(B3) Unu curHana nHanBuayanLHomn
3awWuThl KNto4va B cTaHgapTe
«OTKPbITbIV KOMNMEKTop»

Bsopg B kOHTpoONnep curHana
10 24 \TZ GPIO9 / annapaTtHoOn aBapum nHBEpTOopa
= WM curHana MHaAnBMayanbHom
GPIO9(G3) 3alWmnThl KIloYa B cTaHgapTe
«OTKPbITbIN KOMNMEKTop»

20 GND(D) O6Lasa 3emnsa curHanos aBapun
BBopg B koHTponnep curHana
annapaTHolu aBapum MHBepTopa

21 TZ5 gFZ)I_OGSF;I(C():%E)B/ Unn cmrHana uHanBuayarnbHOM
3aWmnThl KIoYa B cTaHgapTe
KOTKPbITbIV KOMJIEKTOP»

22 GND(D) O0bwas undgppoBas 3emnsi
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HaumeHoBaHue
Homep O6GO3H. /Homep H
asHayeHue
KOHTaKTa curHana BbiBOAa
npoueccopa
BBop B koHTponnep curHana
23 126 Tz GPIOB7 /| e wHAMBNAYanLHOA
GPIO87(D11)
3alnThl KNtoYa B cTaHgapTe
COTKPbITbIN KOJIIEKTOP»
24 GND(D) O6was undpoBasa 3emns
MpumevaHusa

= Bce BbIxogbl PWMi+ nogkrntoyeHbl K UICTOYHUKY LIMPPOBOro NUTaHmA
+5B(D) BHYTpuW KOHTposnepa, a Bbixoabl PWMi- aBnsTca BbIxogamu
MWKPOCXEM C OTKPbITbIM KOMIEKTOPOM, YTO NO3BONAEeT yNpaBnsaTbe NepBUYHON
Lenblo ONTPOHa ApariBepa Krno4va HeENOCpeaCTBEHHO OT KOHTpornepa,
obecneumBas raribBaHNYECKYIO0 pa3Bsa3Ky C CUNOBOW YacTbio NnpeobpasoBatens
(gonyctumbln BeixogHon Tok 20 MA);

= [lpu cpabaTtbiBaHMM annapaTHOM 3almMTbl NO aBapyn B MHBEPTOPE Ha
Bxoge \PWMTZx, Bce Bbixoabl curHanos LUVM ynpaBneHus kntovyamm
aBTOMaTu4yecku 611okMpytoTcs (NpU COOTBETCTBYHOLLEN NPOrpaMMHON
HacTpoWKe npoueccopa).
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Pasvem X9 (PLD-24) - MWHTtepcdenc co BTOpbLIM
MHBEpPTOpPOM
Tabnuua 12
HaumeHoBaHue
Homep O6o03H. /[Homep
HasHauyeHue
KOHTaKkTa curHana BbiBOAA
npoueccopa
YnpasneHue onTpoHOM
ePWMXxA(10) / _
1 PWM19- GPIO163(A8) OpanBepa OONOSTHUTESNbHOro
Knova
YnpasneHue onTpoHOM
ePWMxB(10) o
2 PWM20- IGPIO164(B8) ApanBepa OOMONMIHUTESNIbHOIO
Knto4a
YnpasneHue onTpoHOM
ePWMXxA(11) / -
3 PWM17- GPI0165(C5) OpanBepa OONOSTHNTESNBbHOIo
Knoya
YnpasneHue onTpoHOM
) ePWMxB(11) / _
4 PWM18 GPIO166(D5) OpanBepa OONOSTHNTESNBbHOIo
Kntoya
YnpasneHue onTpoHOM
ePWMXxA(7) / o
5 PWM9- GPI0157(B10) /:l,paMB?pa B?pXHero Krnro4a
nepBoOWn CTOMKU MHBEpPTOpa
YnpasneHne onTpoHOM
~ ePWMxB(7) / .
6 PWM10 GPI0158(C10) ApanBepa HWKHEero kno4a
nepBoOWn CTOMKM UHBEpPTOpPa
YnpaBneHne onTpoOHOM
ePWMxA(8) / =
7 PWM11- GPI0159(D10) ApanBepa BEPXHEro knio4a
BTOPOW CTOWKU MHBEpTOopa
YnpasneHne onTpoHOM
B ePWMxB(8) / .
8 PWM12 GPIO160(B9) ApanBepa HWKHEero kno4a
BTOPOW CTOMKM MHBEPTOpPA
YnpaBneHne onTpoOHOM
ePWMxA(9) / =
9 PWM13- GPI0161(C9) ApanBepa BEPXHEro krnto4a
TpeTbeN CTONKU NHBEpPTOpa
YnpasneHne onTpoHOM
B ePWMxB(9) / o
10 PWM14 GPI0162(D9) ApanBepa HWKHero kno4a
TpeTben CTONKU NHBEpPTOpa
YnpasneHue onTpoHOM
ePWMxA(12) / _
11 PWM15- GPIO167(C4) ﬁl,ﬁgl:gepa OOMOSTHNTENBbHOro
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HaumeHoBaHue
Howmep O6O03H. /Homep HasnaueHue
KOHTaKTa curHana BbiBOAa
npoueccopa
YnpaBneHue onTpoHOM
12 PWM16- ((e;i\:\(/)'\:)égngZA,))/ Apansepa SONONHUTENbHOro
Kroya
BbixogHoe undposoe
13 +5B(D) HanpsbkeHne KoHTponnepa + 5 B
(D)
BeixogHoe umndgposoe
14 +5B(D) HanpsbkeHne KoHTposnnepa + 5 B
(D)
BBopg B kOHTpOnnep curHana
\TZ GPIOO / annapaTHoi asapum nHeepTopa
15 \PWMTZ3 — Unn curHana nHauseuayarnbHoun
GPIOO(C8) 3awmThl KItoYa B cTaHgapTe
«OTKPbITbIV KOMNIEKTOP»
BBop B koHTponnep curHana
annapaTHOM aBapum HBepTopa
16 \PWMTZ4 \G-I—SE??F;I((/?\Z;)/ WUnu curHana nHanemayanbHom
3alnThl KIoYa B cTaHgapTe
KOTKPbITbIN KOJIIEKTOP»
BBop B kOHTponnep curHana
annapaTtHon aBapum MHBepTopa
17 \PWMTZ5 ggﬁ?lpzl(%lzil WUnNu curHana uHanBuayanbHoOwm
3aWmThl KItova B cTaHgapTe
KOTKPbITbIN KOJIIIEKTOP»
BBopg B kOHTpoOnnep curHana
1 120 \TZ GPIO96 / annapaTHon aBapum nHBEpTOpa
— WNn curHana nHamsuayanbHomn
GPIO96(C3) 3aWmThl KItova B cTaHgapTe
«OTKPbITbIV KOMNIEKTOP»
BBop B kOHTponnep curHana
\TZ GPIO10/ annapaTHOI aBapum UHBepTopa
19 TZ1 GPI_O10(BZ) WM curHana nHanesuayanbHomn
3alinThl KITloYa B cTaHgapTe
«OTKPbITbIA KONJEKTOP»
20 GND(D) O6Lwasn 3emnsa curHanoB aBapui
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HanmeHoBaHue
Homep O6GO3H. /Homep H
asHayeHue
KOHTaKTa curHana BblBOAA
npoueccopa
BBopa B kOHTponnep curHana
21 122 TZ GPIOLA T | L ana WHaABARyanLHOR
GP1014(D2)
3awWuThl KNtoYva B cTaHgapTe
KOTKPbITbIN KONMeKTop»
22 GND(D) Obwas undgpoBas 3emns
BBopa B kOHTponnep curHana
23 127 TZ GPIOIS/ | Lo ana waABAyanGHOA
GPIO15(D3)
3awWmThl KNkoYa B cTaHaapTe
KOTKPbITbIN KONMeKTop»
24 GND(D) O6was undposasa semnd
MpumeyaHusn

= CMOTpMU NpuMeYaHusa K npegbiayliemMy naparpady.

Pasbem X10 (PLD-20) — BBoa aHarnoroBbIX CUrHanoB

Tabnuuya 13
HanmeHoBaHue
Homep O6o03H. /[Homep HazHauyeHne
KOHTaKTa curHana BbiBOAA
npoueccopa

1 ADC16+ ADCIND2 / T6 Bxon 06pa6oTkv aHanorosbix
2 ADC16- curHanos B oopmate 5B

3 ADC17+ ADCIND3 / U6 Bxog, 06paGoTku1 aHanoroebIx
4 ADC17- curHanos B chopmaTte £5B

5 ADCO+ ADCINAO / U1 Bxog 06paboTkn aHanoroBbIx
6 ADCO- curHanos B popmarte +5B

7 ADC1+ ADCINAL / T1 Bxon 06pa6oTkv aHanorosbix
8 ADC1- curHanos B hopmaTte +5B

9 ADC2+ ADCINAZ / U2 Bxog, 06paGoTku aHanoroebIx
10 ADC2- curHanos B popmarte +5B
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11 ADC3+
ADCINA3 / T2 Bxon 06paboTkn aHanoroBbIx

12 ADC3- curHanoB B ¢opmaTte +5B

13 ADC4+ Bxopn o6paboTku aHanorosbix
ADCINA4/ U3 curHanoB B ¢oopmaTte 0-5B / £5B

14 ADCA4- (KOHMrypmpyembilin)

15 ADC5+ Bxon o6paboTku aHanorosbix
ADCINA5/T3 curHanoB B oopmate 0-5B / £5B

16 ADC5- (KOHMrypmpyembilin)

17 GND(A) AHanoroBasi 3emns

18 GND(A) AHanoroBas 3emnsi

19 GND(A) AHanoroBas 3emnsi

20 GND(A) AHarnoroBas 3emMns

MpumeyaHus.

= Bce aHanoroBble curHanbl 4OSMKHbI BBOAUTLCA B KOHTpoOnnep
oTAesIbHbIMU 3KpaHNPOBaHHbIMU BUTbIMU NapaMu.

Pasbem X11 (PLD-20) — BBoa aHanoroBbIX CUrHanoB

Tabnuua 14
HanmeHoBaHu
Homep O603H. e /[Homep HasHaueHmne
KOHTaKTa curHana BbiBOAA
npoueccopa

1 ADCING+ ADCINBO / V2 Bxon o6paboTkn aHanoroBbix
2 ADCING6- curHanoB B hopmarte 0-5B

3 ADCIN7+ ADCINB1 / W2 Bxon o6paboTkn aHanoroBbIx
4 ADCIN7- curHanos B ¢opmate 0-5B

> ADCIN8+ ADCINB2 / V3 Bxon o6paboTkn aHanorosbIx
6 ADCINS- curHanoB B popmaTte 0-5B

’ ADCIN14+ ADCINDO / T5 Bxon 06paboTkn aHanoroBbix
8 ADCIN14- curHanos B hopmaTte 0-5B

9 ADCINO+ ADCINB3 /W3 Bxon o6paboTkn aHanorosbIx
10 ADCIN9- curHanos B popmaTte 0-5B

E
o
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11 ADCIN15+

ADCIND1 / U5 Bxopn 06paboTkm aHanoroebix
12 ADCIN15- curHanos B popmate 0-5B
13 ADCIN10+

ADCINC2 / R3 Bxopn o6paboTkn aHanorosBbIx
14 ADCIN10- curHanos B popmaTte 0-5B
15 ADCIN12+

ADCINC4 / R4 Bxopn o6paboTkn aHanorosbIx
16 ADCIN12- curHanos B popmaTte 0-5B
17 ADCIN11+

ADCINC3 / P3 Bxopn 06paboTkmn aHanoroebix
18 ADCIN11- curHanos B popmaTte 0-5B
19 ADCIN13+

ADCINCS / P4 Bxopn o6paboTkn aHanorosBbIx
20 ADCIN13- curHanos B popmaTte 0-5B

MpumeyaHus.

= Bce aHanoroBble curHanbl 4OMKHbI BBOAUTLCS B KOHTpOSiep
oTAeNbHbIMU 3KpaHNUPOBaAHHbIMX BUTbIMU NapaMn.

Pazbem X12 (PLD-6) — WHTepdhenc ¢ uUMNyNbCHbIM
OaTYNKOM NonoXeHus c andpdepeHunanbHbIMU
BbiIXxogamMmu
Tabnuua 15
HaumeHoBaHue
Homep O603H. /[Homep HazHaueHne
KOHTaKTa CUrHana BbiBOAA
npoueccopa
1 A+ BBoa ¢ gatymka nonoXxeHusa no
eCAPXPWM(O) / .
kaHany A n epeHunarnbHbIN
5 A GPI062(J17) CWHa;’) (Amcbcpepenyy
3 B+ BBOJJ, C AaT4UKa NoNnoXeHud no
eCAPXPWM(1) / y
kaHany B (an epeHunarnbHbIn
5 B- GPIO63(J16) CWHag) (Aucbcpepeny
6 R+ BBoa ¢ gatymka nonoxeHusa no
eCAPXPWM(2) / .
kaHany R n epeHunarnbHbIN
2 R GPIOB5(K16) cmrHaJ}ll) (Amcbpepenu
Pa3bem X13 (mini-USB) — UHTepdenc

nporpammupoBaHua n otnagkm USB

Tabnuua 16
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Howmep O6GO3H. H
asHa4yeHue

KOHTaKTa curHana

1 + 5B(D) Undpoeoe nutaHue +5B

USB-Data- m
MeM u nepegada gaHHbIX

3 USB-Data+ P peA A

4 NC He noakntoyeH

5 GND(D) Undpoas 3emns
Pazbem X14 (PLD-6) — lNanbBaHM4Yecku pa3BA3aHHbIN
OUNCKpPEeTHbIN BXon

Tabnuua 17
Homep 0603H. HaumeHoBaHue
/[Homep BbIBOAA HasHa4vyeHue
KOHTaKTa curHana
npoueccopa
1,3,5 PPM+ LONCKpEeTHbIN BXoA «+»
DIN / GP1045(K19) -

2,4,6 PPM- LONCKPEeTHbIN BXO4, «-»
Pazvem X15 (PLD-4) - [lutaHuve ranbBaHU4YeCKOMN
pa3BA3KU nHTepcenca MMMNYJIbCHOIo paTtymka
MNOJIOXKEeHUA n agatT4vymkKa

Tabnuua 18
Homep O603H. H
asHavyeHue
KOHTaKTa curHana
MNuTaHne ranbBaHNYECKON pa3BA3KU
1 +5B(S) -
MHTepdenca MMNynbCHOro gatyvka +5B
MNMuTaHne ranbBaHNYECKON pa3BA3KU
+5B(S) o
MHTepdenca umMnynbCcHoro gatyvka +5B
3 GND(S) 3emMns NCToYHUKa NUTaHnA
4 GND(S) 3emMns NCToYHUKa NUTaHuA

Pa3sbem X16 (PLD-20) — Pazbem pacwmpeHus

Tabnuua 19
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HanmeHoBaHue
Howmep O6GO3H. /Homep
KOHTaKTa curHana BbiBOAa SRR
npoueccopa
1 +3.3B(D) Undpoeoe nutaHne +3.3B
2 GND(D) Undpoas semns
3 + 5B(D) Undpoeoe nutaHne +5B
4 GND(D) Undpoas semns
5 SPISIMOB GPIO24 / K3 MNepenaya gaHHbIX
6 SPISOMIB | GPIO25/ K2 Mprnem gaHHbIX
7 SPICLKB GPIO26 / K1 TakToBasi YacToTa nepegayu
8 \SPISTEB GPIO27 /L1 PaspelweHne otnpasku
9 SPIB_CS1 | GPIO103/J1 Bbi6op mukpocxems! 1
10 SPIB_CS2 | GPIO104/J2 Bbi6op Mukpocxembl 2
11 SPIB_CS3 | GPIO100/H1 Bbi6op mukpocxembl 3
12 SPIB_CS4 | GPIO101/H2 Bbi6op mukpocxemsl 4
13 SPISIMOA | GPIOl16/E1 MNepegava gaHHbIX
14 SPISOMIA | GPIO17/E2 Mpuem gaHHbIX
15 SPICLKA GPIO18/ E3 TakToBas yacToTa nepegaym
16 \SPISTEA GPIO19/ E4 PaspelweHne otnpasku
17 SPIA_CS1 | GPIO13/D1 Bbi6op mukpocxems! 1
18 SPIA_CS2 | GPIO107/L3 Bbi6op Mukpocxembl 2
19 SPIA_CS3 | GPIO11/C1 Bbi6op mukpocxembl 3
20 SPIA _CS4 | GPIO106/ L2 BbiGop Mukpocxembl 4
INBHUMAHUE!!!

Beoabl HE BY®PEPUPOBAHDI — onacantecb npo6osi BxogoB
CTaTUYECKUM SJIEKTPUYHECTBOM.

Paszbem X17 (PLD-20) — Pa3bem pacwumpeHus

Tabnuua 20
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HanmeHoBaHue
Howmep O6Oo3H. /Homep H
asHadeHune
KOHTaKTa curHana BblBOoAa
npoueccopa
1 +3.3B(D) Undpoeoe nutaHne +3.3B
2 GND(D) UndpoBas semns
3 + 5B(D) Undpoeoe nutaHne +5B
4 GND(D) Undpoeas semns
5 SD6_A GPIO58 / N17 Bxoa gaHHbIX Curma-[enbTa
Moaynsitopa
6 SD6_B GPIO59 / M16 Bxop TaktoBon 4actotbl Curma-
Jenbta mogynatopa
7 sD3 A GPIO52 / P16 Bxon gaHHbIX Curma-[enbTa
— Moaynsitopa
8 SD3_B GPIO53 / P17 Bxop TaktoBou Yyactotbl Curma-
Jenbta mogynatopa
9 SD5_A GPIO56 / N16 Bxoa gaHHbIX Curma-[enbTa
Moaynsitopa
10 SD5 B GPIO57 / N18 Bxop TaktoBou Yyactotbl Curma-
— Jenbta mogynatopa
11 sDa A GPIO54 / P18 Bxon gaHHbIX Curma-[enbTa
— Moaynstopa
12 SD4 B GPIO55 / P19 Bxop TaktoBou 4actotbl Curma-
— Jenbta mogynatopa
13 sD1 A GPI048 / R16 Bxon gaHHbIX Curma-[enbTa
— MoaynsTopa
14 SD1 B GPIO49 / R17 Bxop TaktoBou Yactotbl Curma-
— Jenbta mogynatopa
15 SD2_A GPIO50 / R18 Bxoa gaHHbIXx Curma-[enbTa
Moaynstopa
16 SD2 B GPIO51 / R19 Bxop TaktoBol Yactotbl Curma-
— JenbTa mogynstopa
17 sps A GPIO30/ T11 Bxon gaHHbIX Curma-[enbTa
— Moaynstopa
18 SD8_B GPIO31/ U1l Bxop TaktoBou Yyactotbl Curma-
Jenbta mogynartopa
19 SD7 A GPIO28 / Vi1 Bxoa aaHHbix Curma-[enbTta
— MoaynsTopa
20 SD7 B GPIO29 / W11l Bxoa TaktoBow 4acTtoTbl Curma-
— JenbTa mogynstopa
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N"BHUMAHUE!!!

Beogbl HE BY®PEPUPOBAHDI — onacantecb npo6osi BxogoB
CTaTUYECKUM 3NEKTPUYECTBOM.

Pazbem X18 (PLD-16) — Pa3zbem pacwumpeHus

Tabnuua 21
HaumeHoBaHue
Homep O6GO3H. /Homep
KOHTaKTa curHana BbiBOAa I EEGERTLT)
npoueccopa
1 +3.3B(D) Undpoeoe nutaHne +3.3B
2 GND(D) Undpoeas semns
3 + 5B(D) Undpoeoe nutaHne +5B
4 GND(D) Undpoeas semns
5 GPI1047 GPIO47 /| E18 IOunckpeTHble BBOA/BbIBOA,
6 SPICLKC GPIO71/ B17 TakToBasi YacToTa nepegayu
7 SPIC_CS1 | GPIO73/ Al6 Bbi6op Mukpocxembl 1
8 SPIC_CS2 | GPIO68/C18 BbiGop MuKpocxembl 2
9 SPISIMOC | GPIO69/ B18 MNepenava gaHHbIX
10 SPISOMI GPIO70/ A17 MNpuem gaHHbIX
11 \SPISTEC GPIO72/B16 PaspelweHne otnpasku
12 GPIO46 GPIO46 / E19 IOunckpeTHble BBOA/BbIBOA,
13 GPIO67 GPIO67 / B19 IOunckpeTHble BBOA/BbIBOA,
14 GPIO144 GPIO144 | F17 IOunckpeTHble BBOA/BbIBOA,
15 GPIO133 GPIO133/G18 IOunckpeTHble BBOA/BbIBOA,
16 GPIO143 GPIO143/F18 IOunckpeTHble BBOA/BbIBOA,

NBHAMAHUE!!!

Beoabl HE BY®PEPUPOBAHDI — onacantecb npo6osi BxogoB
CTaTUYECKUM INEKTPUYECTBOM.

www.motorcontrol.ru
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MCMNOJIb3OBAHUE NO HASHAYEHUIO

dKkcnnyaTauMoHHble OrpaHu4YeHuns

B Tabnuue 22 copepxaTtcsa npedenbHble 3HadYeHUst NapamMeTpoB
KOHTpoOsnepa, npeBbILLIEeHNE KOTOPbIX MOXET NPUBECTU K BbIXOAY €ro U3 CTposi.

Tabnuua 22

MapameTtp MwuH. Makc.
Hanps»keHune nutaHnsa unposbix uenen, B -0,3 5,6
HanpsxeHne nutaHmsa aHanoroebix uenen, B —0,3 7
HanpspkeHne nutaHmsa aHanoroBbIX CXeM

_ 0 16,5
npeobpasoBaHus ypoBHeln no +15,B
HanpskeHne nutaHMs aHanoroBbIX CXeM

- -16,5 -10
npeobpasoBaHusa ypoBHel no — 15,B
Tok Bbixogos LM, mA 0 20
Hanpsi»keHune BXo4oB npuema annapaTtHbiX aBapun, B -0,3 3,6
Hanpsi»keHne aHanoroBbix Bxogos oopmata 0-5B, B 0 5,5
HanpsxeHne aHanorosbix Bxogos opmarta 5B, B -5,5 5,5
Tok BbIXOA4OB pasdbemMa pacumpeHns X18, MA 0 4
HanpsxeHne Bxoaos pasbema pacwmpenus X18, B 0 3,6
HanpsxeHne anddepeHumnanbHbIX BXOAOB pa3bema
X12, B -7 7

3anpeu.|,aeTc;| npon3BoauUTb MOHTaX W nNoAKMK4YeHne KOHTposinepa K
ANEeKTpn4eCknm uenam, HaxogAalmmca nog HanpsaKeHnem.

3KCI'IﬂyaTaLI,I/IF| KOHTpoOMnepa nOOJPKHa OCyLWeCTBNATbCA C  y4deToM
Tpe6OBaHMl7I Nno 3aunTe OoT CTaTU4eCKoro anekTpn4yecTtesa B COOTBETCTBUU C OCT
11 073.062-2001.

MoaroTtoBKa usgerniva K UCNoSib30BaHUKO

Cxema nopgkntoveHus Bbixoga LWLWM koHTponnepa k gpanBepy CUNoBOro
KroYa npegctaBneHa Ha pucyHke 3. MakcumanbHbIM TOK BbIXogHOro 6ydepa
KOHTpornepa - He 6ornee 20 MA.

MU BekTop
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5V(D) . PWMi+

E PWMi-

PucyHok 3 Cxema noakntovenusi Beixogos LLUIVM

CxemMa nogknyYeHns CUrHamnoB BHELWHUX MpepbiBaHUN, a Takxke
annapaTtHO-UOeHTUPULMPOBAHHBIX aBapui UWHBEpPTOpa npeacTaBneHa Ha
puUcyHke 4.

PucyHok 4 Cxema nogknioveHns annapaTtHO-uaeHTUMULNPOBaHHbIX
aBapum

MoaknroyeHue Kk uHTepcgency CAN

MNMpumMmep cxemMmbl MNOOKIIOYEHUS  KOHTpornnepa K nepcoHarbHOMY
komnbloTepy no CAN wunHe npeacraBrieH Ha pUcyHke 5.

www.motorcontrol.ru
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o JP2 MK
)
120 Om
X5
CAN_H |
MepexoaHuk 1 Q <)<= bSP
USB/CAN > D [ CAN
CAN_L - D:D | —|
3
GND_CAN Opaiieep  anbBaHM4eckas
CAN pa3BA3ka

PucyHok 5 MNpumMep NogkroYeHns KoHTporriepa K nepcoHanbHoMy

komnbtoTepy no CAN-wnHe

MoaknoyveHne Kk uHTepcency RS-485

Mpumep CXeMbl noaKnr4YeHna KOHTpomnnepa K nepcoHasrbHOMY

KoMMblOTeEpyY Yepes nHrepdenc RS-485 npeacraBneH Ha pUcyHke 6.

MW Bekrop
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o JP3 MK
0
o)
120 Om
X6
A+
1 DSP

|
MepexoaHuk % Q <)< scl
USB/RS-485 D :
B- —{> | D> [
GND(DR)

!

N

w

[Opaneep [anbBaHW4eckas
RS-485 pasBsa3ka

PucyHok 6 Mpumep noakntoveHust KOHTporiepa k nepcoHanbHOMY
KOMMblOTEpPY Yepes nHrepenc RS-485

www.motorcontrol.ru
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TEXHUWYECKOE OBCJITY>KUBAHUE

O6wume ykaszaHus

KoHTponnep ABnsaeTcsa
BCTpaMBaeMbiM W34enneM, KOTOpbIn
MHTEerpupyeTcs B curosoe
obopynoBaHue pasnu4yHoro
HasHa4eHus. MpaBunbHOCTL  ero
(pYHKUMOHNPOBAHUA/NOAKTIOYEHUSA B
cocTtaBe obopyaoBaHMA NpoBepsAeTCcs
oTAenbHbIM TECTOBbLIM MPOrpaMMHbIM
obecneyeHnem. KoHTponnep

Mepbi 6esonacHocTu

KonTponnep cooTBEeTCTBYET
TpeboBaHMAM 6e3onacHocTu no
MOCT 12.2.007.0, FOCT 12.1.030, no
no>xapHom 6e3onacHocTH
COOTBETCTBYET rOCT 12.1.004.
BeposTHOCTbL BO3HMKHOBEHMUS NoXapa
He npeBblwwaetr 10% B  rog;.
KoHTponnep obecneunBaeTt
6esonacHocTb nepcoHana B
cooTBeTcTBUM € TpeboBaHuammn FOCT
27570.0.

TexHun4eckoe obcnyxnBaHne
KOHTposfnepa AOIMKHO NMPON3BOAUTLCS
c cobnogeHnem TpeboBaHumn
dencteytowmx “MNpaBun TexHUYecKom
akcnnyaTtauum 3NEeKTPOyCTaHOBOK
notpebutenen” (NT3), “NMpaBun
TEXHUKN 6esonacHocTn npwm
akcnnyaTtauum 3NEeKTPOyCTaHOBOK
notpebutenen”  (MNTH), “NpaBun
yCcTponcTBa 3NeKTpoyCcTaHOBOK”
(MY3J) n HacToALWMM PyKOBOACTBOM.

Tekywum pemMmoHT

Tekywun pemMoHT KOHTponrepa
MOXEeT ObITb OCYLLLECTBIIEH TONBbKO Ha

ABNAeTCA 3aKOHYeHHbIM n3gernmemMm u
He Tpe6yeT cneuymnanbHOro
TexXHn4ecKkoro O6J'Iy>KVIBaHVIF| 3a BCe
BpeMsA ncnonb3oBaHUA.

MNonHasa pyHKUMOHanbHas
nposepka KOHTponnepa
ocyulecTBnsieTcsd Ha cTeHae

BbIXOOQHOIo KOHTpONA opraHun3aunun-
n3roTtoBuUTens.

O6cnyxnBatowwui nepcoHan npu
akcnnyatayum DOIMmKeH nmeTb
kBanudukaumoHnyto rpynny no MNTb
He HuxXe 21.

JltoBble NOAKITIOYEHUS n
TexHn4eckoe obcnyxmBaHue
Heob6xoOMMO Mpou3BOAUTH  TOMbKO
npu OTKITIOYEHHOM nuTaHuu,
npeaycMoTpeB Anss 9TOro  HYXHO
KONMMYeCTBO aBTOMAaTOB MUTaHUSA UMU
aHarnornmyHbIX YCTPONCTB.

He ponyckaetca nonagaHue
BflarM Ha KOHTaKThbl npubopa.

OormnxHo ObITb obecre4yeHo
COMpOTUBIIEHME  U3ONAUMK  Lenen
NUTaHUsi, a TaKKe CUINOBbLIX Uenewn
OTHOCUTENBbHO ocTarnbHbIX
ANeKTpMYecKkMx Uuenem He MeHee
40MOm npu ncnbiTaTenbHOM
HanpspkeHmn 500B.

BbIABNEHMN OedEKTOB B €ro pa60Te
CcocCcTaBlndaeTcA aedektHas

npeanpnaTnn—umn3roToBuTerne. I_Ip|/| BeAOMOCTb.
MU BekTop
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TpaHcnopTUpoBaHWe N XpaHeHue

= TpebyeTtca cobnogatb
YCroBMA TPaHCNOPTUPOBaHUS B YacTu
BO34eNCTBUA KNMMMaTU4eCcKnX
dakTopoB BHellHen cpeabl — «1» (I1)
no NOCT 15150;

= TpebyeTtcsa cobntogaTtb
YCroBMA TPaHCNOPTUPOBaHUS B YacTun
BO34ENCTBMA MeXaHN4YeCKNx
caktopor «OJ1» no FOCT 23216;

= KoHTponnep TpaHCnopTUpYyoT
B YMNaKkoBKe, MpefoxpaHsioLlen oT

MeXaHU4YeCKnx BO3ENCTBUN,
TpaHcnopToM Bcex BuaoB. Tun
YTunusauumsa

Mpn yTunusaumMm KoHTponnepa
TpeboBaHMsT MO  yTunNu3aumm He
npeabsBASAKTCS, 3a WCKNIYEHNEM
HeobxoaAMMoCTM caaunm OGaTapenku

yNakoBKW COOTBETCTBYET TpeboBaHUio
K kaTeropuu ynakosku KY-3A no FOCT
23216.

KoHTponnep xpaHAT B ynakoBKe
nocTaBLUMKa UM BMOHTMPOBaHHbBIMU
B annapaTtypy B cocTaBe OObEeKTOB BO
BCEX MeCTax XpaHeHus, Kpome
OTKPbLITOM NNOLWaAKN, B COOTBETCTBUN
c TpeboBaHuammn FOCT 23216.

Ycnosusa xpaHenus «1» (J1) no
FOCT 15150. Cpok coxpaHsieMocTu B
ynakoBke He 6onee 2 ner.

NUTaHUs YacoB pearibHOro BpPEMEHU B
creunannanpoBaHHbIi NMPUEMHbI
MyHKT.

www.motorcontrol.ru
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KOMMNEKTHOCTb
KomnnekTHOCTb NoCcTaBku U3genusi npyeeaeHa B Tabnuue 23
Tabnuuya 23
HanmeHoBaHune O603HauyeHue 'f_lo MpumeyaHue

N3penne MK50.1 BK®Il1.421243.466

PykoBoactso no | BK®Il1.421243.466 1 gonyckaetca 1 wWT. Ha

aKcnnyartaumu P3 napTuo n3genun
MU BekTop
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NMACHMOPT

MapaHTUMHbIE obsA3aTenbCcTBA

BHMMaTenbHO O3HaKOMbTECb C
JaHHbIM JOKYMEHTOM W npocregure,
4yTOObl OH ObiNT MPaBUIIBHO U 4YeTKO
3anonHeH 7] nmen wramn
npeanpuaTUA-N3roToBUTENS.

TwaTtenbHO NpoBepbTE BHELUHUN
BUO M3OENUS U €ro KOMMMEKTHOCTb.
Bce npeTeH3uu no BHeLLHEMY BuAOY U
KOMMJIEKTHOCTU MpeabsBnsnTe npu
NOKynKe U3genus.

[No Bcem BonpocaMm, cBA3aHHbIM C
TexobenyxnsaHmem vnsgenus,
obpalanTtecb TOJbKO K
NpeanpuaTUIO-N3roTOBUTENIO.

[JononHutenbHyo MHMOPMaUMo
06 3TOM U ApYyrMx nsgenusix Mapku Bl
MoxeTte nony4unTb Ha canTe
http://www.motorcontrol.ru.

Mopenb

CepumnHbIN HOMep

[OaTta Bbinycka

UN3penue COOTBETCTBYEeT TeEXHNYEeCKUM yCcrnoBuaAMm, npoBepeHo 1 Npn3HaHo

rO4HbIM K 3KCnJlyaTauunu.

M. (noAanucb OTBETCTBEHHOrO Nuua)
MokynaTe OdaTta Cpok
b npopgaxu rapaHTum, mec.
Mponasey (HaumeHoBaHue, agpec, TenedoH)
M.M
(NoAnnCL yNoNMHOMOYEHHOro nuua) (®.1.0.)

www.motorcontrol.ru
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YcnoBus rapaHTuum

HacTtoswmm DOKYMEHTOM
nokynartent rapaHTupyeTtcda, 4TO B
criydae OOHapyXeHus B TedyeHue
rapaHTUMHOrO Ccpoka B MNpogaHHOM
obopynoBaHuu aedekTos,
0ByCcnoBneHHbIX HenpaBUbHbIM
NPOV3BOACTBOM 3TOro o6opyaoBaHus
MW  ero KOMMOHEHTOB, W Mpwu
cobnoaeHun nokynatenem
YKa3aHHbIX B [AOKYMEHTE YCrnoBui
6ynet npovsseqeH 6ecnnaTHbIN
peMoHT o6opyaoBaHma. [JOKYMEHT He
orpaHun4ymnBaeT onpepageneHHble
3aKkOHOM nMpaBa nokynaTtenen, Ho
[OMOMHAET U YTOYHSET OroBOPEHHbLIE
3aKOHOM MOMOXKEHMS.

Ona yctaHoBKW (NoAKIitoYeHust)
nsgenua Heobxogmmo obpallatbcs B
cneunann3npoBaHHble oOpraHun3aunn.

MNponasedu, N3roToBUTENMDb,
YNONTHOMOYEHHast M3roToBUTENEM
opraHusauusi, UMMopTep, He HecyT
OTBETCTBEHHOCTM 3@  HegocTaTku
u3nenuvsi, BO3HUKLIME U3-3a ero
HenpaBWbHON YyCTaHOBKM
(nookntoveHus).

B KOHCTPYKLMIO, KOMMEKTaLumto

nnu TEXHOSOMMIo N3roToBreHns
m3gennsa  Moryt  ObiTb  BHECEHbI
M3MEHEHUS C LeNblo yrny4lleHus ero
XapakTepuctuk. Takue Uu3MeHeHus
BHOCATCA B nsgenve be3
npeaBapuUTeNbHOIro yBegoMIieHns
nokynartens n He BNEKyT
obsasatenbcTs no N3MEHEHMIo
(ynyyweHuto) paHee BbINyLLEHHbIX
n3genumn.

3anpelwaeTtcs BHOCUTb B

OOKYMEHT Kakume-nmbo nsameHeHus, a
Takke cTupaTb WNU nepenucbiBatb
yKasaHHble B HeM OaHHble.
HacTtoswas rapaHTus uvmeeT cuny,
€Cnn JOKYMEHT MNpaBUITbHO U YeTKOo
3anoriHeH.

Ona BbINOMHEHWA rapaHTUMHOIo

pemMoHTa obpaLllanTecb B

npeaonpunaTne-mn3roTtoBuTenb.
HacToswasn rapaHTus

nencTeBuTenbHa TONbKO Ha

Tepputopumn PO Ha nagenus,
KynneHHble Ha Tepputopun PO.

HacTosiwas rapaHTUs He pacnpocTpaHsAeTcs:

e Nepuoanyeckoe "
obcnyxxmBaHue
(4mcTky U T. n.);

® NU3MEHEeHUs n3genus, B TOM Yuicne C
Lenbio  YyCOBEpPLUEHCTBOBaHUA U

cepBucHoe
obopynoBaHus

pacwmpeHus obnactun ero
NpUMEHEeHMS;

e bartapenky yacos pearnbHOro
BpEMEHW.

MapaHTUNHBLIA PEMOHT U34eNnA BbINOJIHAETCA B CPOK He 6onee 3
(Tpex) mecsiueB.

www.motorcontrol.ru
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HacTtosawasn rapaHTnsa He npegocTaBlisdeTCsHA B CllyvasX:

eecnn Oyaetr u3aMmeHeH wunu Oyaet

Hepa3bopunB  CEpPUNHBLIA  HOMEp
n3genus,

® CNONb30BaHUS U3JenNus He Mo ero
NPAMOMY  Ha3Ha4eHulo, He B

COOTBEeTCTBMUM C pPYKOBOACTBOM MO
ero oJsKkcnnyartauun, B TOM 4uUcne
aKcnnyatauun n3genna C
neperpyskom unu COBMECTHO CO
BCromoraTernbHbIM o6opyAoBaHuEM,
He peKoMeHOOBaHHbIM MPOAABLIOM,

N3roTOBUTENEM, MMMopTEpPOM,
YMOMHOMOYEHHOW  U3roTOBUTENEM
opraHusaumen;

HanUuusa Ha n3genum MexaHu4eckKux
NnoBpeXaeHnn (CKONoB, TPELNH U T.

CTUXNNHBIX 6encrTeumn (noxap,
HaBoOHEHMEe n T. N.) WU Jpyrux
cobbITnn, Haxogsawmxcs BHE
KOHTpONsA npojasua, U3rotoBuTens,
mMmnopTepa, YMONHOMOYEHHOro
opraHu3aumnmen-n3roToBuTenem;

HenpasunbHoro BbIMOJIHEHUA
3NeKTpUYeCcKmx 7] npo4mx
coeauHeHunn, a Takke
HencrnpaBHOCTEN (HECOOTBETCTBMUA
paboynx napamMeTpoB yKasaHHbIM B
PYKOBOACTBE) BHELLHUX CETEN;

nedeKkToB, BO3HUKLLIMX BCrencTBue
BO34EeNCTBUSA Ha nanenve
MOCTOPOHHUX npeamMmeToB,
KMOKOCTEW, HACEKOMbIX U MPOAYKTOB

n.), BO3OENCTBUS Ha wusgenve UX XU3HEeOeATenbHOCTU N T.4.;
YPE3MEepPHON  CUMbl, XMMWUYECKU e HEMPaBUITbHOIO XpaHeHUs n3genus;
arpeccuBHbIX BeLWeCcTB, BbICOKMX ° Fl,e(*)eKTOB CUCTEMbI, B KOTOpOIZ
Temneparyp, NOBbILLEHHON nlgenve MCMOoJfib30Bariocb Kak
Bna>XHOCTun nnn 3anblIEHHOCTH, 31eMeHT 3aTon CUCTEMBbI;
KOHUEHTPUPOBAaHHbIX MapoB U T.M., e nedekToB, BO3HMKLIMX BCNeacTBue
ecnu aTo crano npuYnHOW HEBbINOSTHEHNS rnokynartenem
HEeNCNpaBHOCTN N3OENNA; pykoBoAcTBa MO  39Kcnnyatayuun

® peMOHTa He YMNONMHOMOYEeHHbIMU Ha obopyaosaHus.
TO OpraHusaunsMm unuv nuuamu;

e oWMBOK B nporpaMMHOM
obecneyeHnn

MU BekTop



BK®I.421243.466 -

Ons 3ameTok
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