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1. HazHa4yeHue

[MonHoe HaumeHoBaHWe nsgenus: Komnnekt otnagoydHsin MCB.

Komnnekt MCB (Motor Control Board), B aanbHenwem nmeHyemblt « KoMMnekT»,
npegHasHayeH Ans pa3paboTku U TeCTUpPOBaHUA NPOrpaMMHOro obecneyeHns cuctem
yrnpaBrieHUs 3neKTponpuBoAamMu, B YaCTHOCTMU:

- ynpaBneHusi KoopAuHaTamu anekTpornpueoda (TOK, KPYTAWMA MOMEHT,
CKOPOCTb, MONOXEHMNE);

- 3alnT anekTpoaBuraTens;

- ynpaBneHusi TEXHOMOMMYeCKUM MPOoLIECCOM;

- TeniecurHanusaummn n TeneynpassieHus;

- LMPpOBbLIX KOMMYHUKaLMWI;

- YenoBeKo-MaLUMHHOIO UHTepderca.

OTnagoyHbIn KOMMNNEKT paspaboTaH ana moayna paspadotyunka MMC 1867BLIST
MUKpokoHTponnepa 1867BLUST npowussoactea oIy HUKMA 3T (r. BopoHex) —
ucrnonHenHne MCB-01-Y-Z-A, a Takke gns wmogynem paspaboTuMkoB W
MUKPOMPOLIECCOPOB ApYrMx nponssogutenen - ucnonHeHne MCB-02-Y-Z-A.

Komnnekt MCB-XX-01-Z-A cnocobeH ynpaBnsTb 3rekTponpuBogoM Ha ©Gase
Tpexda3HOro aCMHXPOHHOIO 3neKkTpoaBuUraTesis, CUHXPOHHOIO areKkTpoaBuraTesnia nunu
ABuraTtens nocTOsiHHOrO TOka unn koppektopom cetn (MCB-XX-02-Z-A — gByms
ApuraTensamm).

KomnnekT nogaepxvsaeT GOMbLUMHCTBO HEOOXOAUMbBIX (DYHKLMIA CTaHOAPTHbIX
cepBOnNpMBOAOB M npeobpasoBaTesie YacToTbl, B TOM 4uCfe 3a CYeT MPUCYTCTBUSA
psga nepudepuinHbix yctponcTs: BcTpoeHHoro M3Y, LIAM, AL, cemucermeHTHoro
NMHOMKaTOpPa, KHOMOK U T. A. ANroputMm paboTbl KOMMMEKTa onpenenaeTcs npuKnagHon
nporpammon, paspabatbiBaeMoun nofnb3oBaTesieM B COOTBETCTBMM C TpebOBaHUAMU K
cYCTeMe ynpaBrieHusi, CO34aBaeMon C UCNOSTb30BaHNUEM KOMMIIEKTA.
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YcnosHoe o6o3HaveHne KoMnnekTa opMmupyeTcs crieayoLlmm o6pasom:

KomnnekT oTnagoyHbii MCB XX Y Z _A
HanmeHoBaHue koHTponnepa
ABWXEHUS ‘

Mogudukauus:

01 — MNoapepxka NOAKMYEHUA
moayns paspabotynka MMC
1867BLI5T ¢ MMKPOKOHTpOMIepom
1867BL5T nponssoactea PIryrl
HWUWN 3T (r. BopoHex).

02 - lMopaepxka NOAKIIOYEHMS
nnat Tuna «eZdsp» ¢
MUKponpoLieccopamm
npoussoacTea Texas Instruments
KonunyecTBo BCTPOEHHbIX CUMOBbIX
mogaynew (MHBepTOpoB
HanpshxeHus) - 1,2

KOHCTPYKTMBHOE MCMOSHEHME:

1 — Ha anntMMHEBOM NUCTE
2 — Ha annioMUHEBOM paguaTope

BCTpoeHHbIN BINpSMUTENb ANA
HenocpeACcTBEHHOIO NMOAKMTIOYEHUS
K anekTpuyeckown cetn 220 B, 50y

0 — HeT

1-ecTb
Twn anekTpoaBuraTens,
noctaBnsiemMoro ¢ Habopom:

0 — anekTpoagurartens He
nocraendaeTca

1 — anekTpoasuratenbs NOCTOAHHOrO
TOKa, C BCTPOEHHbIM 3HKOOEPOM

2 — aCMHXPOHHbIN 3-thasHbIn

anekTpoasuraTtenb

3 — CMHXPOHHbIV 3-hasHbii
aneKkTpoaBuraTens

4 — BeCKONMNeKTOPHbI ABUraTens
MOCTOSIHHOrO TOKa
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2. TexHNn4YeCKne XxapakTepuUCTUKN

2.1. OCHOBHbIe TeXHU4YeCKUe XxapaKTepuCTUK1U CUIIOBON YacTu:

— HanpsbkeHue nuTaHus MHBepTopa OT UCTOYHMKA MOCTOSAHHOrO ToKka, He Gornee,
350 B;

— AnNUTEnbHbIA TOK MHBEPTOpPA, He Gonee, 3 A;

— MakcumarnbHbIM TOK MHBEpTOpPa, He bornee, 20 A;

— HOMUHanbHOE HanpsXeHne nNUTaHus uenen ynpasnenuns 18...24 B;

— TUNbl NOAKITOYAEMBbIX 3NeKTpoaBuUraTenen: aCUHXPOHHbIA, CUHXPOHHbLIA (B TOM
yucne ¢ gatymkamun Xonna), oBuraTesib NOCTOSAHHOIO TOKa.

2.2. OCHOBHbI€ TEXHUYECKMNe XapakTepUCcTukn cxemMmbl ynpaBrieHUA:

— umudposble nHTepdencol: USB, RS232 (ckopoctb 19200 604, agpec ycTponcTea
1, YETHOCTb — HeT);

— AUCKpeTHble BXoabl — 3 wm.;

— AUCKpeTHble BbIxoabl — 1 wm.;

— aHanoroBbIr Bxo4 no HanpsbkeHuto (-10...10 B) — 2 wm.;

— aHarnorosblil BbIXoA4 Mo HanpsbkeHuto (-10...10 B) — 1 wm,;

— KHOMKM ynpaeneHusi — 6 wm.;

— BbIBOA MH)OPMALIMK: CEMUCErNMEHTHbIN MHAUKATOP, 6 CBETOAMOO0B.

2.3. I'IporpaMMHoe obecneyeHue gns ynpaBneHus 3nieKTponpuBoaom

PaspaboTtaHHoe Ond OTNagoYHOro  KOMMSiekTa TecToBoe MporpamMmMmHoe
obecnevyeHne NoCTaBNAETCss C OrPaHUYEHHbIMU (PYHKLMOHANBbHBIMU BO3MOXHOCTAMMU.
[ononHutenbHble  YHKUMOHAMbHbIE  BO3MOXHOCTM MNPOrpaMMHOro obecneveHuns
NpegocTaBnATCS MO COrfnacoBaHUIO.

K TectoBOMy nporpaMMHOMY obecneveHuto NocTtaBnaeTcs AeMOHCTpaLMOHHasA
nporpamma Ansi nepcoHanbHOro KOMMNbIOTEpPa, MO3BONSAKOLWAA nodaBaTb KOMaHAbl
yrnpaBneHus aneKkTponpuBogoM C NepCoHasribHOro KOMMbHTEPA.

Mo cornacoBaHuMio C NPOM3BOAUTENEM K KOMMMEKTY MOXET ObiTb MOCTaBreHa
onepaumoHHaa cpega MexBIOS™, nosponswwas paspabaTtbiBate MNporpamMMHbie
NPUIOXEHNSA ONs1 KOMNMEKTa (a Takke 1 Anst NpoYMX CUCTEM M MOAYNeEN ynpaBrneHus)
MEeTOAOM BU3yaribHOro NporpaMmmmpoBaHusi. B cocTaB onepaumoHHON cpefbl BXOOAT
cnegyowme NHCTPYMEHTbI:

1.  KoHdurypatop — rpadomyecknii pegaktop npuioxXeHun

2. Cumynatop — cucTemMa npenBapuTEnibHOrO MOAENMpPOBaHMs paboThl
pa3paboTaHHOrO Koda COBMECTHO C MaTemMaTU4YecKMMU MOoAensiMMm OOBLEKTOB
ynpaBneHus.

3. Otnaguuk

4. [eHepaTop NpunoxeHun nonb3osatena StateFlow

5. [eHepaTop NpUNoOXeHUn NoNb3oBaTensa ANg npouenyp, CO34aHHbIX Ha A3blKe
C

6. Mpaduyecknin pegakTtop MHTEPdENCOB ANA NPOCMOTPa U peaakTUMPOBaHUS
AaHHbIX

7. Habop 6uONMOTEK W NPUMNOXEHUW ANs pasnuMyHbiX 3agad B obnactm
yrnpaBneHnsa anekTpogsuraTensimu.
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3. CocTaB OTNnaao4yHoOro KOMnrnekTa

3.1. CocTaB KOoMMnneKkrTa

OTnago4HbIN KOMMNNEKT COCTOUT U3 Tpex nnat (puc. 1):

e nnaTa uHeepTtopa (cunoson moayns UniPower-01);

e uvHTepdencHas nnarta (MHTepdencHelin mogyns InterCard-01);

e ripoueccopHas nnaTa (mogynb paspaboTyuka, nocrasnseTcs
npounssogutenem mMukpokoHTponnepa ®OIryrt HAN 3T r. BopoHex, B cocTas
KOMMIIEKTa HE BXOOUT).

3.2. Moaynb pa3spaboTymka

Mogynb paspabotinka UMC 1867BLST npencrtaBngetr cobor OTNagouHyHo
nnaty gnsa  MukpokoHTponinepa 1867BLST. [locpeactesam oTnagodHon nnatbl
OCYLLEeCTBNSAETCS MOAKIMYEeHMe MUKPOKOHTponnepa K uHtepdericHon nnate. Moaynb
OCyLLleCTBNAEeT  ynpasreHuMe  OTNafoYHbiM  KOMMnektoM.  [porpammupoBaHue
KOHTponnepa ocyuiectsnsgetcs no nHrepdency JTAG. JaHHbIn MogyMb Npy NOCTaBKe
B COCTaB KOMMMEKTa He BXOAUT U npuobpeTtaeTcsa notpebuTenem HenocpeacTBEHHO Y
narotosutens — HAN 3T (r.BopoHex).

3.3. Cunosou moaynb

Cunosasa nnata (cunoson moaynb UniPower-01) noctpoeHa Ha 6ase AByx
moaynen IGBT-tpanauctopos PS21869P cdupmbl POWEREX. Kaxgbin n3 moaynen
BKMtOYaeT B cebsi TpexdasHbIi MOCT U3 WEeCTU TPaH3UCTOPOB C ObpaTHbIMU AnoLamu,
CXeMmy [parBepoB M cxemy 3awmt. ODyHKUMOHANbHAsi Cxema CUIoBOro Moayns
nokasaHa Ha puc. 2.

CunoBoe nuTaHWe Ha nnaTty nogaeTcs OT UCTOYHMKA NOCTOSIHHOIO TOKa.

LLInpoTHO-MOQYyNMPOBaHHbIE  MMMYNbCbl  YNPaBMEHUS  CUMOBbIMK  KroYaMu
nocTynawT OT UWHTepdencHon nnatbl 4vepe3 pasbem XP1. Ha cunoBom nnarte
NMMynNbCbl ByhepnanpyoTcs, ¢ NOMOLLIbIO ONTPOHOB rafibBaHWYECKU pa3BA3bIBAOTCS U
nogatTCca Ha cuMnoBon modynb. Kpome MMnynbCoB ynpaBfieHUs KryYamu npoueccop
BblpabaTbiBaeT Takke curHan paspelueHusi, brokupyrowmm paboTty dydepa.

B cnyyae cpabaTtbiBaHWss B CUIIOBOM MOAyrie BCTPOEHHOW 3aliuTbl MOAYIb
3abnokupyeT CUoBble KIoYKM 1 Bbl4acT CUrHan aBapumn MHBepTopa.

Ha cxeme ycTaHOBMEHbI HECKOMbKO AATYMKOB:

— AaTyMKn TOKa ABYX a3 ABuratens;

— JaT4YuK TOKa Ha BXo4e MHBepTOopa A8 3almThl OT KOPOTKOro 3aMblKaHUS;

— JaTYUK HaANPSXKEHUS B 3BEHE NOCTOSIHHOIO TOKa;

— AaTymK TemnepaTypbl CUIIOBOrO MOLYMS.

[aTunkm Toka 6epyT MHOPMALUIO C LUYHTOB B COOTBETCTBYIOLLMX LIENsIX, 4aTYMK
HanpsPKeHMs NOCTPOeH Ha 6ase genutena HanpsbkeHus. IHopmauusa ¢ aTMxX 4aTtynkoB
GunbTpyetcsa RC-chunbTpamn n npeobpasyetcs AByms cnocodbamu:

— YCUNUBAETCHA ranbBaHWYECKN M30NMPOBaHHbIMKU ycunutenamu Tuna HCPL-
7510 ansa nocneyoLwero aHanoro-umgpoBoro npeobpasoBaHnsi B MUKPOKOHTPOSSIEPE;

— npeobpasyeTcs B WMMNYMbCHbIN BMA C MoOMoLbl A-Y. MOQyNATOPOB Tuna
AD7400, Takke MMeKLMMU BCTPOEHHYK raribBaHUYEeCKy pa3Ba3ky. mnynbcbl co
BCEX MOAYNSATOPOB COBUPAlOTCA Ha MYNbTUMNEKCOP, KOTOPbIA MponyckaeT Aanblue
TOMbKO OOMH W3 CUrHANoOB B COOTBETCTBMM C BblOpaHHbIM 3-X OUTHbIM agpecom
yrnpaBneHus.
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a) oTnago4Hbii komnnekt MCB-01 ¢ ycTaHOBMEHHbIM Mogynem paspaboTtyunka MMC
1867BL5ST 1 acMHXpOHHBLIM anekTpoasuraTeniem

- S

6) oTnagoyHbIn komnnekt MCB-02 ¢ ycTaHOBNEHHbLIM NPOLLECCOPHLIM MOAYNEM Ha
6a3e mukponpoueccopa TlI TMS320LF2406 n auratenem nocTOsiHHOro ToKa C
3HKOOEPOM

Puc. 1. BHewHun Bug otnagoyHoro komnnekra B cbope
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Ha nnate pacnonoxeH OMNOK NUTaHWs, KOTOPbLIN M3 HECTabunnanmpoBaHHOIO
HanpsbkeHnss +18...424 B dopmupyeT psag  ranbBaHMYECKM  U30NIMPOBAHHbIX
HaNpsPKeHU, HeOBXOANMBIX ANsi NUTaHUA Lienen ynpaBneHus.

YacTb anemMeHTOB yCTaHaBMMBaETCSA Ha nnaTty no 3akasy. B 4acTHocTu, uenwm,

Kacawwnecda BTOpPOro CUioBoro Mmoaynd um A-Y MOOYJIATOPOB.

3.4. UHTepdencHbIN moayrb

WHTepdencHas nnata (uHTepdencHolin moaynb InterCard-01) ocywecTtBnsieT
CBS3b MUKPOKOHTPOSSIEpa Co cneayowmMmn yCTpoMCTBaMMU:

— C CUITOBOM NNaToMu;

— C YCTPOMCTBaAMM BEPXHErO YPOBHS C NOMOLLbIO MHTepdencoB USB n RS232;

— C psagoM uHTepdENCHbIX nepudepunHblie YCTPOMCTBA, PAaCMOfIOXEHHbIX Ha
NHTEpPdENCHON nnaTte: ranbBaHUYeckn nsonupoBaHHbIn LIAM, ©ydepbl aHanoroBbix
curHanoB ansa AL, MN3Y, KHOMKKW, CEeMUCErMEHTHbIN MHAUKATOP, UHTepeNnc aaTumMKoB
NONOXeHNa poTopa ABuraTens;

— C BHEWHNMU nepudepuinHbIMMU YCTPOMUCTBAMKU MO aHasrioroBbiM U LMGPOBbLIM
NHTepencam.

®PyHKUMOHarbHasa cxeMa MHTepdEenCcHOro Moayrnsi nokasaHa Ha puc. 3.

OpavBepbl USB w©n  RS232  nogkntoyeHbl K nocrnegoBaTefibHOMY
KOMMYHUKaLMOHHOMY uHTepdency tuna SCI yepe3 MynbTUNMEKcop, yrnpasrseMbli
curHanom c gpaveepa nHtepgenca USB.

7-MU cerMeHTHbI uHaukatop, LA v MN3Y ynpaBnaiTcs MUKPOKOHTPOSINIEPOM
yepe3 wuHTepdenc SPI. Apgpec ycTponcTBa BblbupaeTca aewwndpaTtopom 3/8.
Heuncnonb3yemble Ha nnate agpeca MOryt 6biTb  MCMNOMb30BaHbl  BHELIHUMU
ycTponcteamu ¢ nHtepgencom SPI.

KHOMKN MOAKnioYeHbl B ABE NIMHUW NUTaHUMs U Tpu ctonbua onpoca, T. €. no
npuHumny 2x3.

MuTaHne Ha MHTepencHyo nNnaTy NOCTynaeT C CUIIOBOM MnaTbl Yepes3 pasbem
XS2.
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Pasbem JTAG-nporpammuposaHus MK

<
o
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Puc. 3. ®dyHKUMOHanNbLHaa cxema nHTepgencHoro moayns
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4. Mopkno4vyeHUe U MOHTaX

lMogknioyeHne nnat KOMMNSieKTa MpPou3BOAUTCS COMfacHO MNpuBeLeHHbIM HUXe
cxemaM. PacrnonoxeHne pasbEMOB Ha CUTOBOM U MHTEP(ENCHOM MOAYISX MOKa3aHo
Ha puc. 4.

123123 ||:|f_||:|f_| LII

1 3 x2 T XP4 XP3 P7 6 |]:
xt ]

P3 []

Cunosoi mogynb
UniPower-01

WHTepdelcHbIn Mogynb

InterCard-01 Ps5 []

P6

= |
|

P4 P2
L___dxss 2 % Rl
1 =XKL
o HGL[ = -
! ] q o
Lo a, o,
XP1 XS2 OlsAa
SA1 SA2 SA3
X4 XK1 XS1 XP2 XP1 O SAS SA6
12 3

@ ©
I g Sl

] [N | [H]
Puc. 4. PacnonoxeHue pasbeMoB Ha CUIIOBOM U MHTEPAENCHOM MOLYIISAX

HasHayeHne pa3beéMOB MHTEP(ENCHOM U CUNOBOW NnaT nokasaHo B T1abn. 1 u 2.
HasHauyeHne nepemblyek MHTEP(ENCHOM 1 CUNOBOKM NNaT NokasaHo B Tabnuuax 3 u 4.

Tabnuua 1. HazHayeHne pazbeMoB MHTEPAENCHOIO MOAYIIS

Pasbem DyHKUMA
XS1 [MToaxroueHue K MOIYITIO, aHAJIOTOBBIX BBIXOJIOB, aHAJOTOBOTO BX0/a, IU(PPOBOTO
BXOJIa U AATYHMKA MOJIOKEHHSI
XS2 Pazpém 1t mokIrroueHust HHTEp(ErCHOr0 MOl K CHIIOBOMY
XS3 BBox nunpopmanuu no uarepdeiicy SP| ¢ BHEIIHEro yrpasIsoIero ycTpoucTBa
XP1 Paszbvem ju1st monkiovenus urepdeiicnoro moayis k 11K no unrepdeiicy USB
XP2 Paszwem 1yt monkirouenus narepdericaoro moayst k [1K mo naTepdeiicy RS232
XP3 Pa3pém i nporpammuposanust [IJIMC
XP4 Pazsém 11 mporpaMmMupoBaHusi MEKpOKOHTposuiepa 1o uarepdeiicy JTAG
P1 [TonxioueHne napamienbHONW NIMHBI MUKpOKOHTposuiepa k [TJIMC
P2 [Togxmrouenre aHajgoroBeIX yacteit Mmoaysst Kk 6s1oky AT
P3 [ToakiroueHue K MUKPOKOHTPOJUIEPY Nepu(epuitHbIX YCTPOHCTB MOYJIS
P4 [ToakiaroueHue CHHXPOHHOTO U ACHHXPOHHOTO TIOCJIEI0BAaTENIbHBIX HHTEp(deiicoB
MUKPOKOHTPOJLIEPA
PS [Tonxrouenue k 6oky IHMM MuKpOKOHTpoJuIepa
P6 [Toaxmouenue k uaTepdeiicy JTAG MukpokoHTposuiepa
P7 He ucnons3yercs

00O «HIM® MexaTtpoHuka-lNpo» MCB-01 Rev 1.9 11




Tabnuua 2. HazHavyeHne pa3bemMoB CUNOBOIO MOy S

Pasbem DyHKUNA
X1 [TonkitoueHue NCTOYHMKA MUTAHUS CHIIOBOM YacTH (TOCTOSIHHOTO TOKA)
X2 Brixoz nepBoro nHBepropa (Ha ABurareis 1)
X3 Brixon BTOporo nHBepTOpa (Ha IBUraTeib 2)
X4 [ToakiroueHrne NCTOYHMKA TUTAHUS YIPABIIIIONIUX LIETIeH
XP1 CBs13b ¢ UHTEP(HEUCHBIM MOAYJIEM

Tabnuua 3. HasHavyeHune nepemblvek MHTepPdENCHOro moayns

lMonoxeHwne HasHauyeHune MpumeyvaHus

Ilepembruka XK1

Ha M30JIMPOBAHHBIN IM(PPOBOIA BHIXOJ] CUTHAI

1-2 nogaercs ¢ EXT 102
2.3 Ha M30JIMPOBAHHBIN IM(PPOBOIA BHIXOJ] CUTHAI

nomaercs ¢ EXT 103

Tabnuua 4. HasHavyeHne nepemblvek CUIOBOro MOayns
MonoxeHwne HasHaueHune MpumeyvaHus
Ilepembruka XK1

1-2 ycTaHoBuTh npu ynpasienus HHIMM norukoii 3,3 B
2-3 ycTaHoBUTh nipu ynpasienus 11IMM norukoit 5 B

4.1. CoeanHeHne Mmoayren KOMMNeKTa

Moaynun koMnsniekta CoeanHSATCS B COOTBETCTBUM CO CXEMOM pUc. 5.

| |

[P1 K P1 |
I I

[P2 K P2 |
I I

NHTepdercHbIn [P3 K P3 |

Cunosoit Moaynb 1 I Moaynb
UniPower-01 MoayTe [P4 K P4 | aspaboTtyumka
InterCard-01 I 1 pasp

[P5 & P5|
I I

[P6 K P6 |

L. _I__

[XP1 > Xs2] |_P7 &I X6

| | | 1

Puc. 5. CoeguHeHne oTnago4yHoro KoMnnekra

CunoBo 1 MHTEPMENCHBIN MOAYNN XECTKO yCTaHaBMMBalOTCA Ha pagumatop
coevHaACL Mexay cobon napou pasbémoB XP1 (cunoBoro mogynd) ¢ XS2
(uHTepdencHoro  moayns)  (cm.  puc.  1). Mogynb paspaboTumka  XKeCTKO
yCTaHaBnMBaeTCsd Ha WHTEpPMENCHbIM MOOynb U COeOMHSETCSs COOTBETCTBYHOLLMMMU
napamu pasbémoB P1... P6. [JononHUTENIbHO BO3MOXHO COeAMHEHNE Napon pa3beMOB
P7/X6. HazHayeHne BbIBOOOB pa3bEMOB CMIIOBOrO MOAys NnpueBeaeHo B Tabn. 5.
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Tabnuua 5. HazHayeHne BbIBOOOB pa3beMOB CUITOBOrO Mogyns

O603H.
Howmep Lenm dyHKUMOHaNbHOE Ha3Ha4YeHne BbiBOAA MpumeyaHus
Pa3bem X1 (tuma 2EGR-5.08-03P)
1 +UdCc  [monokuTenbHas KieMMa CHIOBOIO ITHTAHHUS CHUJIOBOM BXO]I,
2 He ucnonvb3yemcs M0JIaBaTh
3 —Udc |orpuriarenbHas KJeMMa CHJIOBOTO IIUTAHHMSI He 6onee 400 B
Pa3zbem X2 (tunma 2EGR-5.08-03P)
1 W Brixonx unsepropa 1, paza W CUJIOBOM BBIXOJL
2 V Brixox naeepropa 1, ¢paza V CHUJIOBOM BBIXOJI
3 U Brixon naBepropa 1, daza U CHUJIOBOM BBIXOJI
Pa3zbem X3 (tunma 2EGR-5.08-03P)
1 Ul Brixon naBepropa 2, ¢aza Ul CUJIOBOM BBIXOJ]
2 V1 Brixon naBepropa 2, daza V1 CHUJIOBOM BBIXOJI
3 W1  |Beixox uaBepropa 2, ¢aza W1 CHUJIOBOM BBIXOJI
Pasbem X4 (Tuma MKDS1/2)
1 +Unurt [nosokuTeNbHas KiieMMa MUTaHus 118 124 B
2 —Unut joTpunaTenbHas KiieMMa TUTaHUS
Paszbem XP1 (Tuma PLD40)
1 CUR_U |curnan ¢ natumka Toka, pasza U, uaseptop 1 .
2 CUR_WI1 |curnan ¢ natumka Toka, paza W1, uaseprop 2 AHATIOTOBLI BHIXOA,
or 0 1o VREF
3 CUR_W [curnan ¢ natumka toka, ¢asza W, uaseptop 1 (c HCPL-7510)
4 CUR_U1 |curnan c natumka Toka, ¢aza U1, uaseprop 2
5 VREF jooproe nanpsprenue st HCPL-7510 BXOJ1, HE Oosiee 5 B
6 V_DC |curnan c naTymka HanmpsHKEHHs] CUJIOBOTO MUTaHUS CM. BeIBOZI 1...4
7 GND  |oOmiast Touka cXeMbl
8 GND  |o0Omiast Touka cXeMbl
9 |SEL_CHI |nunus agpeca | myapTHmiekcopa A-Y. MOIYISTOPOB BX07, 3.3 uin 5 B
10 GND  |oOmiast Touka cXeMbl
11 |SEL_CHS lnunus anpeca 3 MmyapTumiekcopa A-Y. MOIYJISTOPOB BX0, 3.3 w5 B
12 |SEL_CH2 lnunus anpeca 2 MyapTUIiekcopa A-Y. MOJIYJISITOPOB BXo, 3.3 uin 5 B
13 SENTSATDA MUMITYJIBCHI ¢ BEIOpanHoro A-2, moaymstopa AD7400 BbIXO1, 3.3 B
14 Rtl  [repmopesuctop
15 Rt2  epmopesucrop
16 INVERTORsamnTa uHBeDTODA | Bexog, O.K.
1_FAULT pTOp (SFH-610)
17 ENEA—]_PW CHUTHAJI pas3perieHus paboTel aJist nHBepTopa 1 BxoJ, 3.3 wu 5 B
18 PWM6 [[IIMM umxHero kimova ¢aszsl W, uaseprop 1
19 PWMS [[IIMM BepxHuero kirova ¢aszer W, uaseprop 1 Bx01, 3.3 unu 5 B
20 PWM4 [[IIUM uHmwxHero kiova $assl V, uaseprop 1
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Mpogomkenune — Tabnuua 5

21 PWM3 [[IINM Bepxuero kitoua ¢a3el V, nuaeptop |
22 PWM2 [[IIMM =mwxrero kmoya daszsl U, naeprop 1
23 PWM1 [[IINM Bepxuero kitoua ¢a3el U, nuaseprop |
24 GND  |o6miast Touka cxembl
ENB_PW
25 My  [CHTHAT paspemeHns paboThI [Tt UHBEpPTOpaA 2 Bx0J, 3.3 umu 5 B
26 GND  |oOmiast Touka cXembl
27 INVERTORSamI/ITa HHBEpTOpA 2 Beixox, O.K.
2_FAULT (SFH-610)
28 PWM12 [IINM umxuero kiarouda ¢aset W1, nuaseprop 2 Bxo1, 3.3 uian 5 B
29 PWM11 [INM Bepxuero kiroda paset W1, uaseptop 2
30 PWM10 [IIMM nmxuero kiarouda ¢asel V1, uaseprop 2
31 PWMY9 [IIMM BepxHnero kitoua ¢assl V1, uaBepTOp 2
32 PWMS8 [[IIMM nmwxuHero kimova ¢aszer U1, naseprop 2
33 PWM7 [[LINM Bepxnero kmoyua ¢asel U1, naseprop 2
34 3.3V  |ouranue nemnei 3,3 B BXOJI
35 GND  |oOmiast Touka CXeMbl
36 GND  |oOmrast Touka cXeMbl
37 +5V
38 +5V .
39 T5y  [HMTaHue Lenei 5B BBIXOJ]
40 +5V

4.2. NMoaknoyeHne NCTOYHUKOB NUTAHUA U Harpy3kKkum cumnoBoro moayns

NOCTOAHHOIO TOKa C BbIXOOAHbIM

N30SIMPOBAHHbIA OT CUITOBOIO HaMpsiKEHUS.
NMuTaHne cunoBOM 4YacTU KOMMSIEKTa BO3MOXHO OT WMCTOYHMKA MNOCTOSAHHOrO
HanpskeHnss +10...+350 B. Cxema nogkniouyeHus uenen npuBedeHa Ha puc. 6,
Ha3Ha4yeHne pa3bEMOB OMNCAHO BbILLE.

X1

X4

NcTouHmK
nuTaHus
+18...+24 B

[na nutaHmna uenen ynpaeneHnsa HeobxoaMmo MCNosib3oBaTh UCTOYHUK MUTAHNSA
HanpsbkeHnem +18...+24 B,

ranbBaHN4YeCK1

McTouHmMK
nuTaHus
+10...+ 350 B

Uenb | KoHT.

KoHt.| LUenb +Udc 1

1 + Unut 2

2 - Unmut -Udc 3

CunroBol Moayrib X3

UniPower-01 Llenb [Kont

Ul 1

V1 2

W1 3

X2

Llenb

w 1 ]
\% 2 |
U 3 |

Puc. 6. Cxema nogkntoyYeHnsi CUnoBbIX Lienen
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4.3. HasHa4yeHue BbIBOAOB pa3bEeéMOB UHTep¢encHoro moaynsa

MapameTp

bl MTNTAHNA OBUTraTeENA:

e aMMNUTYOHOE HanpshkeHue, NpuknagbiBaemoe K 06MoTkaM ABuraTtens, paBHO
HanNPsKEHMIO NCTOYHUKA CUNOBOMO NUTaHUS;

e MakcumarnbHbI ONUTENbHbLIN TOK ABuratens 3 A;

e MaKkcUManbHbIN TOK neperpyskn 20 A.

Tabnuua 6. HasHayeHne BbIBOOOB pa3beMOB MHTEP(ENCHONO MOAYNA

O003H.

Homep Lenu cDyHKLI,l/IOHaJ'IbHOG Ha3Ha4YyeHne BbiBOOA anMe‘-IaHI/IFI
Pa3zbem XS1 (tuma DHR-15F)
1 U_!nO aHa.HOFOBI,H:I Bxox 0 10B.. +10B
2 U_inl |anamoroserii Bxox |
3 D_OUT | m3onupoBaHHBIN H(PPOBOI BHIXOA 5B
4 U OUT | uzonupoBaHHBIN aHAIOTOBBIA BBIXO]] -10B...+10B
5 ov o0111as TOYKA [IJIg BBIXOA0B 3, 4
g He UCNOIb3Yemcs
8 CAP3 HYJIb-METKa dKO0JIepa BxoI, 5 B
9 CAP1 KaHaJI A SHKoJZIepa Bxox, 5 B
10 CAP2 kaHan B sakonepa Bxox, 5 B
11 GND
12 GND 00111ast TOYKA CXEMBI
13 GND
14 +5V
15 5V HanpspkeHue nuranus + 5 B
Pa3zbem XS2 (tuma BL8-40)
1 CUR_U |curnain ¢ matumka Toka, aza U .
5 e ucnonbsyemca AQHAJIOTOBBIM CUTHAI
or 0 no VREF
3 CUR_W [curnan ¢ narumka toka, gaza W (c HCPL-7510)
4 He UCnonb3yemcs
5 VREF lonopuoe nanpspxenne ains HCPL-7510 BbIXOA 2,5 B
6 V_DC |curHais ¢ 1aTyvika HapsHKSHHS CHIIOBOTO MTUTAHUS cM. BeIBOJ 1, 3
7 He ucnonvb3yemcs
8 GND  |oOmast TOUKa CXEMBI
9 SEL_CH1 [tunus anpeca | myapruiuiekcopa A-2. MOAYJISATOPOB BBIXOJI
10 He ucnonb3yemcs
11 GND  |o0Omiast Touka cXeMbl
12 |SEL_CH2 lnunus anpeca 2 MmyapTuiiekcopa A-Y. MOIYJISTOPOB BBIXO/T
13 SENTSATDA HUMITYJIBCHI ¢ BBIOpaHHOro A-Y, Moaymstopa AD7400 BXOJI
14
15 He UCnoNb3yemcs
16 INVERTOR3amHTa nHBeDTODA | Bxox ¢ O.K.
1 FAULT pTOp (SFH-610)
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MpogomxkeHune — Tabnmua 6

ENB_PW
17 M1 CHUTHAJI paspenieHus padboThl 1Jisk nHBepTopa 1 BBIXO/I
18 PWM6 [[LINM umwxuHero kimova ¢azsl W, naseprop 1
19 PWMS5 [[IIMM BepxHuero kirova ¢aszer W, uaseprop 1
20 PWM4 [[IINM mmwxuero kimova ¢assl V, uaseprop 1 BRIXOA
21 PWM3 [[IIMM BepxHero kiro4a ¢asbl V, uHBEpTOP |
22 PWM?2 [[IIUM uuxnero kimoda dasel U, naeptop 1
23 PWM1 [[IINM Bepxuero kitoua ¢a3el U, nuaseprop |
24 GND  |o0Omias Touka CXeMBbI
25 He ucnonb3yemcs
26 GND  |o0Omias Touka CXeMbI
27
28
29
30 He UCnoNb3yemcs
31
32
33
34 3.3V  |ouranue nemeit 3,3 B BBIXOJI
35 GND 5
36 GND _[001mas TouKa cXeMbl
37 +5V
38 +5V .
39 Ty [MTaue nernei 5 B ¢ uctoyHuka Ha CUIIOBOM MOJIyJIe BXOJI
40 +5V
Paszbem XS3 (Tuna BL6-16)
1 GND
> GND 00111ast TOYKa CXEMBI
3 +5V .
4 Y nuTaHue uemneu 5 B BBIXOJT
5 He UCNOJIb3YemCs
6 |SPICLK/
10
! DPI?(C)) M/ Jluauu untepdeiica SPI
8 BPISIMO/
10
9 EXT_CS1 | Beibop BHemHero ycrpoiictsa 1 BBIXOJ]
10 EXT_CSO | Beibop BHemHero ycrpoiictaa () BBIXO]T
11 EXT_CS3 | Bribop BHemHero ycrpoiicraa 3 BBIXOJ]
12 EXT_CS2 | Beibop BHEIIHEr0 ycTpoicTBa 2 BBIXOJ]
13  EXT _IO0 | BBOA/BBIBOA BHEIIIHETO CHUI'HAJIA BXOJI/BBIXOI
14 EXT |01 | BBOA/BBIBO/ BHEIIHETO CUTHAJIA BXOJI/BBIXO/I
15 EXT _I02 | BBOA/BBIBOA BHEIIIHETO CUT'HAJIA BXOJI/BBIXOI
16 EXT 103 | BBOA/BBIBO/ BHEIIHETO CUTHAJIA BXOJI/BBIXO/I
Pa3zbem XP1 (Tunma USBB-1J)
1 | +5V | nuranme 5B |
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MpogomxkeHune — Tabnmua 6

g %I\F{I Jluauu unTepdeiica USB
4 GND 0011ast TOYKa CXEMBI
Pazbem XP2 (Tuna DRB9)
1 He UCNONb3Vemcsl
2 RXD JIMHUSA NTpueMa curHana uarepdeiica RS232 BXO/I
3 TXD JMHUA NIepeaaynl curaaia natepgeiica RS232 BBIXOJ]
4 He UCNOIb3Yemcsl
5 GND 0011ast TOYKa CXEMBI
6
7
3 He UCNONIb3Yemcs
9
Pazbem XP3 (tuma IDC-10M)
1 |PLD_TCK
2 GND 0011ast TOYKa CXEMBI
3 |PLD_TDO
4 +5V nuranue 5 B
5 |PLD_TMS
6
7 He UCNONb3Vemcsl
8
9 |PLD_TDI
10 GND 00111ast TOYKA CXEMBI
Pa3zbem XP4 (Tuna IDC-14M)
1 TMS
2 TRST
3 TDI
4 GND 00111ast TOYKA CXEMBI
5 +5V nutanue 5 B
6 GND 00111ast TOYKA CXEMBI
7 TDO
8 GND 00111ast TOYKA CXEMBI
9 TCK2
10 GND 00111as1 TOUKA CXEMBI
11 TCK1
12 GND o01Ias TOYKa CXEMBI
13 EMUO
14 EMUL/
OFF
Omnwucanue pazbemoB P1, P6 coOoTBETCTBYIOT macmopTy
Ha OTJIaJIOYHYI0 Tu1aTy MUKpokKoHTposiepa 1867BILIST u 31ech He NpUBENIEHO
Pa3zbem P2 (Tuma BH20)
; GND | oOmiast TOuKa CXeMBI
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Mpogomxkenune — Tabnuua 6

2 +5V nuranue 5 B

S) KEY_L1 | BeiGop nunnu kaonok SAIL...SA3 BXOJI, UHBEPCHBIH

6 KEY_L2 | Bei6op smmanm kHOTIOK SA4...SAG BXOJ1, UHBEPCHBIN

7 ADCIN10

3 ADCINLL | 1€ ucnonvsyromes

9 ADCIN12

10 ADCIN13

11 ADCIN14

12 ADCIN15

13 ADCIN7 | ananorossiii curHai ot BHemHero ucrouynuka U _IN1

14 ADCING | ananorosslii cursai ot BHemHero ucrounuka U_INO

15 |CUR W | curnan ¢ natumka Toka, ¢paza W BBIXOJI, ¢ XS2:3

16 CUR_U | curnan ¢ natumka toka, aza U BBIXOJ, ¢ XS2:1

17 VREF onopHoe Hanpsbkenue st HCPL-7510 BBIXOJI, ¢ XS2:5

18 V_DC CUTHAJI C JJaTYMKA HAIIPSHKCHUST CUIIOBOTO IMTUTAHUS BBIXOJI, ¢ XS2:6

19 EXT _IO0 | BBOA/BBIBOA BHEIIIHETO CUI'HAJIA 1/0, XS3:13

20 EXT 101 | BBOJ/BBIBOJ BHENTHETO CUTHAIA 1/0, XS3:14
Paszbem P3 (tuma BH20)

1 SEL_CH1 | nunus agpeca 1 MmynpTumiekcopa A-Y. MOIyJISTOPOB BX0J1, Ha XS2:9

2  SEL_CH2 | nunus agpeca 2 MysbTHILIEKCOpa A-D MOysIATOpoB | BXox, Ha XS2:12

3 ENEA—:LPW CUTHAJI pa3penieHus: paboTsl 1j1st nHBEpTOpa 1 BXoJ, Ha XS2:17

4  EXT_ 102 | BBOA/BBIBOJI BHEIIIHETO CUTHAJIA 1/10, XS3:15

5 EXT_103 | BBOJ/BBIBOJI BHEIIHETO CUTHAJIA 1/0, XS3:16

6 CS2 Koz BbiOopa kpuctaiia SPI-ycrpoiictsa (0 — BXOJ{

7 Cs1 unaukarop, 1 —I13VY, 2 — [HAII, 3...6 — BHemHMe BXOJI

8 CSO YCTPOMCTBA) BXO/JI

9

10 +5V nutadue 5 B

11

12 GND 001I1as1 TOUKA CXEMBI

13 |KEY_C3 | Be1bop cronbna cunteiBanus kKHomok SA3, SAG BBIXOJT

14 |KEY_C2 | Be1bop crosiona cunteiBarms KHOMOK SA2, SAS BBIXO/I

15 |KEY_C1 | Beibop cronbia cunteiBanus kHomok SAL, SA4 BBIXOJT

16 LED YIPABJIEHHE CBETOJIMOAOM BXO/J1, UHBEPCHBIN

17 (Q:iFl;lll KaHal A sHKoJepa, Oydepru30oBaHHBIN BRIXOZ

18 gii,zz/ kaHan B sakonepa, 0ydepruzoBaHHBIM BBIXOA

19 CAP3 HYJIb-METKa 3Kojiepa, Oy(epru30BaHHbIH BBIXOJI

20 SDEANTSA— UMITYJIBCBI ¢ BBIOpaHHOTO A-Y. Moaymsitopa AD7400 BBIXOI, ¢ XS2:13
Pa3zbem P4 (Tuma BH10)

; GND 00111as TOYKA CXEMBI

3 +5V nutanue 5 B
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MpogomxkeHune — Tabnmua 6

4 |
5 SPISTE/IO
6 SPICLK/IO .
- SPISOMIIO Jluaun untepdeiica SPI
8 SPISIMO/IO
9 SCITXD/IO | Jlunuu unrepdeiica SCI
10 | SCIRXD/IO
Pa3zbem P5 (Tuma BH14)
1 PWMG6 | IIMM nwmxuero kiroua ¢assl W, uaseptop 1 BX0J, Ha XS2:18
2 PWMS5 | IIMM Bepxnero kitoya azer W, uaseprop 1 Bx0J, Ha XS2:19
3 PWM4 | IIUM HmwxHero kiroda ¢asel V, muHBEpTOp | Bxoa, Ha XS2:20
4 PWMS3 | IIMM Bepxnero kitoya (assel V, uaseprop 1 BX0J, Ha XS2:21
5 PWM2 | IIUM HmwxHero kiaroda ¢asel U, masepTop | BXx0H, Ha XS2:22
6 PWM1 | IIMM Bepxnero kitoya aszel U, uaseprop 1 BX0J, Ha XS2:23
; GND 001I1as TOYKa CXEMBI
9 He UCNOIb3Yemcsl
10 +5V nuTtanue 5 B
11
1 He UCNONIb3Yemcsl
13 XINT1 He UCNOIb3Yemcsl
14 |(INVERTO
R1_FAUL | 3ammura naBepropa 1 BBIXOJ]
T
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4.4. NMoaknoyeHne BHELWHUX YNpaBnsloWmMX CMrHanoB

[na nogknoveHNs BHELLHUX YNPaBrisoWwmMx YCTPOMUCTB NUCNOSb3YIOTCA pa3bEeMbl
XP1, XP2, XS1 nHTepdencHoro moayns.

4.71. [Ona nNOOKNIOYEeHUs KOMMSIeKTa K  MNepcoHanbHOMY  KOMMbOTEPY
Heobxoammo mncnonb3oBatb pasbéMbl XP1 1 XP2 (cm Tabn. 6). Cxema nogknoyeHus
npuBegeHa Ha puc. 7. NHtepdenc USB ncnonbayetca ana KoHdwurypauum mn cbopa
nHdopmauun. Mutepdenc RS232 — ansa ynpasneHnsa oTnagovHbiM KOMMSIEKTOM.

| XS1 xp2 | | comx
Kont.| Lenb Llenb  |KoHT. KoHt.[ Uenb
1 U_in0
U_inl RxD
D_out TxD
U_out
ov GND

=
[y

RxD
TxD

GND

CAP3
CAP1
CAP2
GND
GND XP1
GND USB T
+5V
+5VvV

[CeB el NN K>l No2 J F - OV I \V)
Olo[N|jo|Old~|lw]N
Olo[N|o|Ol~]|w]N

=
o

[N
[N

=
N

=
w

USB

[ ]

XP4
JTAG

=
4]

MHTepdencHbin moaynb MK
InterCard-01

Puc. 7. Cxema NogknoYeHns KOMNekTa K nepcoHanbHOMY KOMMbOTEPY

4.7.2. lNMpumep cxembl UCMONb30BaHMUA [OBYX aHaroroBblX BXOLOB M OLHOrO
BbIXO4a KOMMSIEKTa nokasaH Ha puc. 8.

XS1 xp2 |
Llenb Llenb  |KOHT.
U_in0
U_inl RxD
D_out TxD
U_out

ov GND

=
e)
T pe—
A

[N

&

CAP3
CAP1
CAP2
GND
GND XP1
GND USB
+5V
+5Vv

Ol |N|o|O|R|W[IN]|F
[(o} Kool ENT Ko)N 42 ]l >N VR I \N]

VN
>/
=
| O

[uy
N

=
w

[En
N

XP4
JTAG

[y
[é)]

MHTepdencHbin mogynb
InterCard-01

Puc. 8. Cxema noagkntovyeHns aHanoroBbiX BXO40B M BbIxoaa
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BbixogHOEe conpoTuBEHME aHaroroBOro BbIXOo4a COCTaBNseT MpUMEPHO
100 Om.

4.7.3. Ha pasbeM XS1 nHtepdencHoro moayns BbiBegeH OAMH U30NMPOBaHHbLIN
undpoBon Bbixod D_out n Tpu umdposbix Bxoga CAP1...CAP3, koTopble MOryT ObiTb
MCMOnb30BaHbl Kak ANs MNOAKMIOYEHUA dHKodepa, Tak M Ang uudpoBoro BBoAa
curHanoB. Bo3aMoOXHbl Takne kombuHauum, kak ncnonb3osaHne CAP1, CAP2 ons BBoga
kaHanoB A 1 B aHkogepa, a CAP3 — B kadecTBe LMGPOBOro Bxoaa.

Mpymep cxeMbl NOAOKMIOYEHUS U30SIMPOBAHHOIO  LMAPOBOro BbIXo4a WU

Ll,l/l(prBbIX BXO40B K KOMMIEKTY npmneeaeH Ha puc. 9.
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InterCard-01

Puc. 9. MNpumep cxembl NOAKIMHOYEHUS Pa3NUYHBIX AUCKPETHBLIX BXOO0B/BbIXOA0B

Mpumep cxembl NOOKITYEHUS AaTUMKa MNOMNOXEHUS C UCMONb30BaHMEM
npuemHmka AM26C32 nokasaH Ha puc. 10.

| XS1 xp2 |
Kont.| Lenb Llenb  |KoHT.
1 U_in0 1
2 U_inl RxD 2
3 D_out TxD 3
4 U_out 4
5 ov GND 5
AM26C32 6 6
7 7
b 1|~ f— - 8 | cAp3 8
A ! 5 9 CAP1 9
B o 3 10 [ CAP2 10
— 9 11 GND D D
B 12 GND XP1
4 13 GND USB
_Z_ —_ 410 14 +5V .
— -1 5 15| +5V XP4
74 JTAG

MHTepdencHbii moaynb
InterCard-01

Puc. 10. lNMpumep cxembl NOAKNHOYEHUS AaTYMKa MNONOXEHNSA

MprHUMNManbHble ANEKTPUYECKME CXeMbl MOAYNEN NPUBEAEHbI B MPUIOXKEHNUN.
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5. lemoHcTpaumoHHaa nporpamma ana MK

lMocTaBnsiemMoe C OTNagoO4YHbIM  KOMMMEKTOM MporpaMmHoe obecneveHne
npedHasHayeHo AONs  KOHMUIYypUpoBaHWUSA, WHOMKAUUMKM NapamMeTpoB W 3anycka
OTnagoyHoro komnnekra. [JaHHaa nporpaMmHoe obecriedeHne paboTaeT TOMbKO npu
yCcrnosuu, 4YTo B dorieLl-namMsaTb MUKpONpoLieccopa 3anporpaMmMmpoBaH TECTOBbIN chais,
NO3BONSAOLWMNNA AEMOHCTPUPOBATbL BO3MOXHOCTU KOMMSIEKTa, AaHHbLIA MPOLUMBOYHbLIN
doann noctaBnAeTcd BMECTe C KOMMSIEKTOM.

BHewHun Bug nporpammbl nokasaH Ha puc. 11. OCHOBHble 3NEMEHTbI
yrnpaBrieHUs pacnosioKeHbl Ha Tpex NaHensx.
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OTKpRIT COML [19200, NOME, 1] | CBAZE BCTE

Puc. 11. UHTepdenc nporpammel ans MK

5.1. MNaHenb «NHOMKaUnA»

MaHenb uHOMKaUMM OTODOpaXkaeT 3Ha4YeHWs OCHOBHbLIX KOOpPAMHAT CUCTEMBbI
yrnpaBneHust  KOMMMeKTa — CKOPOCTb  BpalleHuss gsuratens  (koopavHaTta
paccyMTbIBaEeTCA MO CUrHanam ¢ aHkodepa C KBapAaTypHbIMU CUrHanamm Ha BbiXoAe),
pa3BMBaEMbIN KPYTALWMIA MOMEHT, TOK NOTPEONeHns, a Takke 3HayYeHUsl CUrHanoB Ha
AaTynKe HanpsKeHUs B 3BEHe MOCTOSAHHOMO TOKa U Ha aHanoroBOM BXOJe.
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5.2. NMaHenb «YnpaBneHue»

MocpenctBoM  MaHenu  ynpaefeHUMss BO3MOXHa  MNojada KoMaH4  Ha
OBWKEHNE/OCTaHOB arekTpoaBuraTensa, a Takke 3ajaHne CKOpPOCTU BpalleHusi
ABUraTens nm ero neperpy3oyHon cnocobHocTu. Takke C gaHHOW MaHenu nogarTcs
Takme KomaHgbl, kKak «Cbpoc 3awmnt» n «CoxpaHeHne napameTpoB KOHUrypauuun B
M3Y». Haxatne Ha kHOMKy «MOHUTOP» MNO3BONSET BbI3BaTb OKHO BCTPOEHHOrO
ocuunnorpada, KOTOpblA MOKasbiBaeT 3Ha4yeHUs U (OpMy CUrHanoB B pearibHOM
BpPEMEHM.

Mpn Haxatnn kKHonkn MoHUTOP naHenu YnpaesneHuve nMosABNAETCA OKHO
BUpTyanbHoro ocuunnorpada (cm.puc.12). [JaHHOe OKHO coaepXxuT cregylowme
SNEeMEHTbI:

1. pacdmk (BbIN@gawLWMA CNUCOK) — YyCTaHaBnMBaeT BbIBOOUMbIE B OKHO
ocumnnorpadga koopauHaTbl. Hanpumep, cywecTtByeT BO3MOXHOCTb
npocMoTpa TOKOB cTaTtopa  Harpy3km  (cm.puc.12),  dopmupyembix
HanpskeHun Ha ctaTtop (cm.puc.13) n T.4.

2. Mepuop, mc (CTpoka pedakTUpOBaHUA) — yCTaHaBMMBaET Mepuon BpeMeEHU
BblBOJA CUrHama Ha OKHO ocuunnorpada, BpemMs 3agaetca B
MUNSIMCEKYHOAX.

3. YpoB.Tpur. (CTpoka pefakTMpoBaHUs) — yCTaHaBNMBaET 3Ha4YeHue, HaunHas
C KOTOPOro NpoucxoauT ocuunnorpagpoBaHue curHana

4. Kanan 1 — BknoyeHne oTobpaxeHuss curHana Ans nep.Boro curHana u3
BblNajatoLero cnucka anemMmeHTta Irpaduk.

5. KaHan 2 — Bkn4yeHne oTobpaeHus curHana gns BTOPOro curHana us
BblNagatoLero cnucka anemeHTa Ipaduk.

6. Oenutenb 1 (CTpoka peaakTMpoBaHWA) — ycTaHaBNMBAET MaclUTaOHbIN
KoappmumMeHT (MO amnnuTyde curHana) Aans  nepBoro curHana w3
BblNagaroLero crnmcka anemeHTa I'paduk.

7. Denutenb 2 (CTpoka pefakTMpOBaHWA) — YyCTaHaBnvMBaeT MaclUTabHbIN
KoadppuumeHT (N0  amnnuTyge curHana) Aans  BTOporo curHana wu3s
BblNagatoLero cnucka anemeHTa Ipaduk.

8. MuHMMyM (CTpoka peAdakTMpOBaHWHA) — YyCTaHaBNUBaeT MWHMMASbHbIN
YPOBEHb oTobpaxeHus curHana. Mpwn BKITHOYEHUN pexuma
aBTOMacLTabupoBaHMs CTaHOBUTCSH HEAKTUBHbIM.

9. Makcumym (CTpoka pefakTMpoBaHWS) — YCTaHaBfvMBaeT MakCUMarbHbIN

YypPOBEHb oTobpaxeHust curHana. Mpwu BKITHOYEHWM pexuma
aBTOMAacCLUTabMPOBaHNSI CTAHOBUTCS HEAKTMBHbIM.
10.ABTOMaAcCLWIT. — TOAKMIOYAET pPexum aBTomacluTabupoBaHuWsi BblBOAA

CUrHanoB No aMmnnuTyae.
11.MoBepx OKOH — yCTaHaBMMBAET PEXUM, MPU KOTOPOM OKHO ocuunnorpada
BCerga HaxoamTcd noBepx octanbHbIX OTKPbITbIX 0koH OC Windows.
12.3HaK — yCTaHaBNMMBaET PEXUM BbIBOL4A CUTHAINOB KakK 3HAKOBbIX BENMUNYNH.
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Puc.12. OkHo ocuunnorpada ¢ BbIBO4OM CUrHarnoB ToKa
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Puc.13. OkHo ocuunnorpada ¢ BbIBOAOM CUrHarnoB 3agaHust HanpsbkeHnsa Ha
NHBEpTOpE

5.3. MNaHenb «CBA3b»

MaHenb cBA3b NO3BOMSET obpallaTbCsa K perucTpam npoueccopa KOMMfekra ¢
LUenblo 3anucun/CYnTbiBaHNA UX 3HaYeHnn. Bo3MOXHO obpalieHune kak K OAUHOYHbIM
pernctpam, TakM OLHOBPEMEHHOEe cuuTbiBaHWe Oydhepa 3agaHHOM ANuHbI. [daHHas
BO3MOXHOCTb NO3BOSISIET UCMNOSIb30BaTb N KOHPUIypMpoBaThb BCE BCTPOEHHbIE DYHKLNN
KOMMIIeKTa. Mo BOMpocam MCNoSib30BaHUA ynpaBnsaoLwmnx perncTpos
AEMOHCTpPaLMOHHON NporpaMmmbl obpallaTbCs K NPON3BOAUTENIO.
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5.4. HacTtpounka kommyHukauum mexay NK u komnnekrom

CywectByeT BO3MOXHOCTb ynpaBndaTb KOMMJIEKTOM nocpeacTtsomM
nepcoHanbHOro KomnbtoTepa Yyepes nHtepdenc USB nnn RS232. lNocne noakrnoveHns
COOTBETCTBYIOLLErO MHTEpdenca, Heobxoammo 3agatb nopt MK, yepes koTopbin ByayT
NPOXoauTb KOMMYHUKauun. Onsa 4eMOHCTPaUMOHHBIX Lienen K KOMNMeKTy npunaraetca
Aanck ¢ nporpammont npocmotpa ans [NK, gpavBep n TeCTOBbIM MPOLUMBOYHLIN ddansn
ANng MukponpoLeccopa.

Ona ynpaBneHuss 4epe3 USB Heobxoaumo npeaBapuUTeribHO YCTaHOBUTH
ApavBep nocpenctsoM 3anycka avna CDM_setup.exe, nocTaBnsieMbiM C
komnnektom. [locne ycTaHOBKM ApaviBepa, HeobxoaumMOo noaknunTb kabenb K
KOMMMEKTY 1 NOPTY, 3aTeM onpeaenitb HOMep NnosBMBLLErocs nopta vyepes [ducnetyep
yCTpOWUCTB (CM.puUC.15).

ﬁ

BOCCTaHOBAEHWE CHCTEME
AETOMATHYECKOE OBHOENEHME YaaneHHele ceaHcel
O tme Mma komnetoTepa Ofopyaceatie LononHqTensHo

Aucneryep YoTRONACTE

. JucneTyep YCTPORCTE NPHECQOMT CMMCOK. BCEr
= YCTSHOBMNEHHOMD OS0PYI0EaHMA HE AaHHOM KOMMBKTERE W
MOSEMIAET HEMEHHT b CE NP T e e T o

IucneTyep YCTROMCTE

paiisept
MNognuckiEaHWe JpafEepos odecns
YCTEHOBNEHHEI palieepos C cucre FooHeone  AskcTene  Bua  Cnpaska

Update nozsonaeT exifpate cnocof S el &
k Windows Update ana nomcra gpal % @ = E‘ )
()
[ MNognMceiEaHWE npaﬁsepos] Yl = SAMLAB ”~

+ iy YD W CO-ROM AnckoBoat
+ IDE ATAJATAPL KOHTpONNEPEI
Mpasphid ofiopunosamms + % 5251 ¥ RAID KoHTpONNEpL!
@ N poddiM 080pyYnoEEHIMA NOROrSHT) s ; BHAs0aAaNTEpk!

HPEHUTE PaSNHYHEIS KOHPUMYPELIMM = 5 AMCKOEOA! THEKHX AHCKOB
+-ag® [IMCKOBLIE YCTPOFCTES
E = @ ApyrHe yCTRORACTES

‘-E.' HEHZEECTHOE YCTPORCTED

+- ), 3EyKOBbIE, BHASO M HIDOBRIE YCTROMCTES
4+ KnaeraTypel
+ _,5 KomnemaTep

+ KoHTRpoNnEps! rHOKHX AHCKOE
+|
g

=

KoHTPONNEPE! YHHEERCANEHON NOCNEAOBATENEHOH WHHEI LSE
& MormTope!
ALY} 3

=

3
= Mopme (COM 1 LPT)

)
7 USB Serial Port (COM3)
= TIOCNEACEATENEHER NOpT (COM1)
FOUECCOpE! [v]

Puc.15. Oucnetyep yctponcTs B cpeae Microsoft Windows XP

Ana cnydyas RS232 o6bl4HO mcnonbaytotea noptel COM1 unu COM2, koTopble
TaKkKe MOXHO onpenenutb Yepes [iucnertyep 3agau.
Bbeibop nopta gns nporpammMbl NPOCMOTPa NapamMeTpoB OCYLLECTBSeTCA Yepes

gann v1867.ini. Heobxoanmo OTKpbITb 3TOT pbavn Npu MOMOLIM TEKCTOBOMO
pefakTopa, CoAepXXnMmMoe JaHHOro dpanna crnegyroilee:

[Port]

Name=COM1

Baud=19200
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Parity=0

[Station]

Address=1

[Data]

Count=50

Password=0

[View]

SkinName=LikeOperaStyle (internal)

Ykaxute B none NAME uma mucnonedyemoro COM-nopta (Hanpumep, NAME
=COM2, NAME=COM3 u 1.4.)., coxpaHute cdann. Npn 3anycke nporpaMmmbl NpocMoTpa
B CriyYae Hanumuusa cBA3W (NpW YCNOBUW YTO KOMMSEKT BKMIOYEH, Kabenb NOAKIHYEH K
MK »n komnnekty, gpamBep USB ycTaHOBMEH, ykasaHbl MNpaBWiibHble napamMeTpbl
HacTporkn B panne v1867.ini) B ee HwxHem yrny 6yaet BblBeAeHbl COOOLLEHUS
COrnacHoO pUCyHky 16.

Mpumeyanme. NMpn ncnonbzosaHmm USB-coeanHeHUsi BO3MOXHO MpekpalleHne
KOMMYHUKaLMIA MPU Hannymm OoCTaToOYHO 6ONbLUMX 3HAYEHUIN TOKOB Harpys3ku u/unu
BbICOKMX HamnpsbKeHWn nuTaHuUs CUNOBOWM YacTu uHBepTopa. B atom cnydvae
pekoMeHayeTcs nepecobpocUTb NUTaHWE KOMMSIEKTA, OTKIIYUTL M NOAKNIOYNTE 3aHOBO
USB-kabenb, pasHecTn B MpocTpaHCcTBe nonoxeHne USB-kabena wn npoBoaoB
NUTaHUs/Harpy3kn, NpoBEPUTL 3a3eMieHne KoMnbloTepa u T.4..

- . .
ﬂ | [j] BrmecTe

i | | e

LY F

Puc.16. HTepdencHoe OKHO B pexrume CBA3N
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6. YnpaBneHue ¢ MeCTHOro nocra ynpasrieHus

OTnagoyHbIl  KOMMMEKT COAEPXUT MECTHbIM MOCT YynpaBreHuss B Buae
nepemMeHHoOro pesuctopa Ans opMUpOBaHUS CUrHaroB 3afaHusi, KHOMOYHOro nocTa
ynpaeneHusl, CEMUCErMEeHTHOrO YeTbIPEX3HAYHOro NHAMKaTopA.

JanbHenuwee onncaHve paboThbl N0 YNPaBNEHUK KOMMIIEKTOM MPUBOAUTCSA OIS
TECTOBOro NPOorpaMmmMHoro obecneyeHms, NOCTaBNAEMOro B COCTaBe KOMMIEKTA.

MNepemeHHbLIN pe3ucTop. [03BONAET N3MEHATbL 3HaYeHNe Ha CeMUCerMeHTHOM
nHavkaTope (4ns aToro HeobxoaMmo 4ToGbI OTOGpaXKancs cambli BEPXHUN YPOBEHb
MEHI0).

KHono4yHbin nynbT ynpaBneHuAa. [lo3sonser pabotatb C  MeHo,
oTobpaxaeMoOM Ha CeMUCErMEeHTHOM uHAuKatope. PyHKUMW KnasuLl, MOKasaHbl Ha
puc.17.

Tabnuuya 7. HasHavyeHme KHOMok

YBenuyeHne Homepa
rpynnbl MEHIO,
SAl Bnpaso nepemMeLleHue K ctapLiemy
paspany penaktmpyemoro
napametpa

PackpbiTne napameTtpa
SA2 Beop MEHI0, BBOA, 3HA4YEHUA
napameTtpa

YMeHbLleHe HoMepa
rpynnbl MEHIO,

SA3 Bneso nepemeLleHune K

Mnagwemy paspsagy npu
penakTMpoBaHUM

MNepemeweHne kK
cnegyrowemMy napameTpy
rpynnbl, yBenmyeHne
3Ha4YeHusi napameTpa

SA4 Beepx

MNepemeweHne kK

SAG Bhua npeablaylwemy napameTpy
rpynnbl, yMeHbLUEeHne

3Ha4YeHus napameTpa

Bbixog 13 pexuma

SA6 Cbpoc
penakTMpOBaHMS

CemMucerMeHTHbIN YeTblpex3HayHbIA MHAUKaATOP. lMcnonb3yeTca TecTOBOW
nporpaMmon  AnNg  BbiBOAA  3afaHuA/MpocMOTpa  napamMeTpoB  MOCPeaCcTBOM
nepapxmyeckoro meH. MeHo otobpaxaeTtca crnegytowmm obpasom: XX.YY, rae XX —
Homep rpynnbl, YY — HOMep napameTpa B rpynne. MeHo nmeet 3 rpynnbi:

00.YY — nokasblBaeT KOOpANHATLI CUCTEMbI YNpaBneHus, 6e3 peaakTupoBaHus

01.YY — nokasblBaeT napameTpbl HACTPOWKN N KOMaHAbl CUCTEMbI YripaBreHnsd, ¢

pefakTMpoBaHuA

02.YY — 3aBOACKME HACTPOMKM CUCTEMBI, C pedaKTUPOBaHNEM.

Ha camom BepxHeM ypoBHEe MeH oTobpaxaeTcsa 3HayeHue, 3agaBaemoe

nepemMeHHbIM Pe3nCcTOpOM MECTHOrO NnocTa yrnpasrieHus.
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[MONHBLIM CNMCOK NapamMeTPOB MEHK MOXHO YTOYHUTb Y Npou3BOaUTENS
KOMMeKTa.

[na 3anycka gBuratens Heobxo4uMMo BbINOMHUTL crnedywwne aencteus. B
napametpe 01.00 3apatb 3HayeHwe 15, 4TO COOTBETCTBYET 3aMnyCKy acCUMHXPOHHOro
apuraTtensa B ckansipHoOM pexume. Yactota (B repuax) dopmupyemMoro Ha
anekTpoasuratenb HanpsbkeHus 3agaetca B napameTpe 01.04 (ucnonb3ymnte ymcna um3
AnanasoHa 0..12, ¢ pganbHenwuMm yBeniMyeHne 4acToTbl NPoU3oNaeT YyBenunveHue
CKOMNbXEeHWe anekTpoasuraTens BhfoTb O OCTaHoBa poTopa). 3HavyeHne amniuTyabl
HanpskeHMst (B  OTHOCUTENbHbIX eAuHuuax) 3agaetca B napametpe 01.03,
MakcumarnibHasi amnnuMTyga BeKTopa cooTBeTCTBYyeT 3HadeHuo 2200, ymeHblueHue
3HayeHuss  NpUBOOUT  TakkKe K  YBENIMYEHUIO  CKONbXEHUSI  aCMHXPOHHOro
anekTpoasuratens BMSOTb 4O OCTaHoOBa ero potopa. [lpy BbINOMAHEHUM OaHHbIX
AENCTBMIA MOXHO HabniogaTb BpalleHWe poTopa aCMHXPOHHOIO 3rfeKkTpoasuraTens,
NOAKMIOYEHHOIO K KOMMNIEKTY Yepes3 pazbeM X3 (Mpy yCNOBUM HanM4us HanpsXkKeHust Ha
nHBepTOope, pasbemM X1). [1na octaHoBa AsuraTenst HeobxoaMmo 3agaTb B napameTp
01.00 3HayeHune 12.

3anncb B SHEProHE3aBUCKMMYHO NaMSATb 3HAYEHUSA YaCTOThbl M HANPSXKEHNS MOXXHO
OCYyLLEeCTBUTb C NnomoLbio peructpa 02.24, 3anvcas Tyaa 3HavyeHne «1».

BHumaHue! [Ina OemMOHCTpauMOHHbLIX MYCKOB MogaBanTe HarnpsbkeHne 24

BonbTta (pasbem X1). HanpsbkeHne cBbllie 24 BONbT MOXET MPUBECTU K BbIXOAY
ABuraTens u3 CTpos.
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7. YKa3zaHusa no 6e3onacHou padote

OTnagoyHbIM  KOMNMEKT npefHasHavyeH Ans ynpasrieHUs MPOMBbILSIEHHBIMUA
TpexdasHbIMM  aCUHXPOHHLIMW  3MEeKTpoABUraTensiMmM  OCHOBHOrO  Tuna,
CYHXPOHHbLIMW 3rieKTpoaBuraTensiMu, ABuratensiMmm NoCTOAHHOIO TokKa.

K paboTe gonyckatoTcs nvua, 03HakoMMeHHble C HAaCTOALWUM ONMUCaHUEM.

Bce MoOHTaxHble paboTbl C KOMMNEKTOM NPOBOANTL NPW OTKMKOYEHHOM NMUTAHUMN.

KomMnnekT akcnnyatupyetca npu  HOpPMasnbHbIX  KNUMaTUYECKUX YCrOBUSX:
TemnepaTtypa (25 + 10)° C, oTHocuTenbHas BnaxHocTtb (45 — 80) %.

He pasbupante n He nepefenbiBante COCTaBHble 4YacTu Komnnekta. [lpu
HeobxoanumMocTun pa3bopkm nnu gopaboTkn obpallanTecb K NPON3BOAUTENIO.

He coeguHanTe BxogHble Lenu npeobpasoBatens C BbIXOAHbIMU kKnemmamn U,
V, W.

He obpbi3rnBante KOMNMIEKT BOAOW U OPYTMMU XKNOKOCTAMM.

B cnyyae ecnu uv3 nnat KoOMMnekta uvAaeT AblM, UCXOOAUT 3anax wunu
HeHopMarsbHble WYMbl, HEMELNEHHO OTKIIYUTE ANIEKTPONUTaHMKe.

Ecnn komnnekt He OydeTr uMcnonb3oBaTbCA [LOMArOe BpeMs, OTKMAYUTE
aneKkTponuTaHue.

000 «HIM® MexaTtpoHuka-INpo» MCB-01 Rev 1.9 29



8. KomnnekTHOCTb

lMnaTa nHBepTopa (cunoson moayne UniPower-01).

WHTepdencHas nnata (MHTepgencHbin mogyns InterCard-01).

CD-gnck ¢ AeMOHCTpauMOHHOW nporpaMmon  (KOHdurypaTop napameTpos),
NPOLUMBOYHbLIM ddanniom Ans Mukpornpoueccopa n gpansepom USB;

KomnnekT gokymeHTaumm (NpyHUMnmanbHble cxembl nnat Habopa, nacnopr).
NcTouHuk nutanns 24 B/3,2 A

[Buratens acnHxpoHHbIn 5AN56A2Y3 2710 06/muH, 0,18 kBT

USB-kabernb.

wn e

No ok

MpumeyaHue: npoueccopHas nnata (mogynb paspaboTumka) nocTtaBnsdeTcs
npounssogutenemM MnkpokoHTposnepa 1867BLUST ®I'yr HAUW 3T (r. BopoHex).
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9. KOHTaKTbI

00O "HIN® MexaTtpoHuka-po"

r. Tomck yn. benuHckoro 51 Oduc 302
Ten.: (3822) 252-842 Cor: 8-913-828-1260
E-Mail: gusev@tpu.ru
http://mechatronica-pro.com
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