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MBbi npejiaraeM Heloporoit yiibrpa-KoMIakTHblil Kourposiep ¢ uarepdeiicom USB u Ethernet st narosbix
n BLDC aBuraresneit ¢ BHEIIHUM THTAHUEM.

3abyapTe 0 'POMO3JAKUX M J0porux KoHTpoJuiepax! Bce, uto Bam HyKHO, 370 marosbii wiu BLDC nBu-
rarenb, Kourposuiep, kabeab USB/Ethernet u 0600l crabuin3upoBaHHbI BHENIHUI UCTOYHUK IIMTAHUS.
He Hy»kHO HHMKAKOro aKTHUBHOI'O OXJIaKJeHus. Bjaroaapsi COBPEMEHHOI KOHCTPYKIMH KOHTPOJLIEPA MOXK-
HO WCIMOJIB30BATH JAYKe TMPOCThIE U HEIOPOTHE MOABUKKH JJIsI TOCTUYKEHUST BHICOKONH CKOPOCTH W TOYHOCTH.
Kourpoanep orauyuuo moaxomuT s yrpasierus maroBbimu u BLDC nsuraresnsiMu ¢ HOMHHAJIBHBIM TO-
koM oOMmoTku 10 3A. Kourposuiep paboTaer Kak C IIArOBLIMK JBUraTeIsMu 0e3 oOpaTHO# CBSA3M, TakK U
C LIArOBLIMHU JIBUTATEIsIMHU, OCHAINEHHBIMH SHKOIEPOM B LN OOpPATHONH CBA3M, B TOM YHUCJE JIUHEAHBLIM
sukozepoM na nosuuuonepe. USB/Ethernet-coequnenue obecrieduBaer JerkocTb MOAKJIIOYEHUS U IPOCTO-
Ty paborbl ¢ KOMIbIOTEPOM. HECKOJIbKO KOHTPOJLIEPOB MOIYT ObITh IOJKJ/IFOYEHbI K OJHOMY KOMIILIOTEDY
4epe3 Heckobko USB/Ethernet-nopros. Konrposep coBMecTHM MPaKTHYECKH CO BCEMH OMEPAIMOHHBIMY
cucremamu (Windows, Mac OS X, Linux u . x.)

C KOHTPOJLIEPOM IIPEIOCTABJISETCA BCe HEODXOAMMOE IIPpOrpaMMHOe OOecliedeHre BKJIoYast KOH(UIypalu-
ounsie Gaitnbr (npodunu B dbopmare .cfg), aTobb GBICTPO HAYATHL PAGOTY MO TPUHIAIMY «TOAKIIOYUI U
paboraers. [ToaToMmy Bce, 9TO BaM HYKHO - 9TO OTKPBHITH KOHTPOJIJIEP B MPOrPaMMHOM obecredernn mDrive
direct control, 3arpysurs .cfg daiin ais cBoeit momBuxkku u HaxkaTh «Applys. Temeps Barn KOHTpPOJLIED
[IOJTHOCTBIO HacTpoeH! Beeaure KoMaH bl IEPEMEIeHNusl 1 KOHTPOJLJIED UX BBIIOJIHUT.

1.2 lMpeumyuwecrBa

1.2.1 OcHoBHble NpeunmyLiecTBa

o Camwiii komnarmmoi! Tabapursr 155 x 112 X 59 MM €O BCeMHU pa3beMaMu, TOJXOIUT JJIsI BCEX IIArOBbIX
JBUraTeseil ¢ HOMMHAJILHBIM TOKOM OOMOTOK 70 3 A.

o [Tomnum ece! He Hy>KHO COXPAHATH TEKYILYIO TO3UIUAIO HA KOMIIBIOTEPE, KOHTPOJLIED CIETAET ITO CaM,
UCIO0JIb3Ys COOCTBEHHYIO SHEPIOHE3ABUCUMYIO HAMATH JAKe [IPU HEOXKUJAHHON 110Tepe MUTAHUS.

e Yumeer paborarh ¢ nepudepueit! [Mommep:kka snkodepa, MazHUMH020 MOPMO3Q, OAHCOTUCTNUKG, KOHUE-
6UK06, TATINKA, HYJI€BOU TTO3UITUH.

e Bcmpoennas rarubposra wyss! Omuaolt Komandoli, Mo Konuesukam, damuuky 060pOmMOS, SHeUWHEMY
CU2HAAY WK 10 UX KOMOmHarmsim!

1.2.2 Bce npeumyuiectsa

o JleiicrBuresibuo morubiit! Konrposuiep otimuHo nogaxoaur st yupasienus marosbimu 1 BLDC aBu-
raTejIsMA ¢ HOMAHAJILHBIM TOKOM OOMOTKH 110 3 A.

e Bribepu croit uarepdeiic! USB uau Ethernet mopThl BCTpOEHBI ¥ TOTOBBI K UCIOJIb30BAHUIO.
e Ilo nacrosiemy 6bicrpsiit! o 15 000 nosHbix maros/cex npu JaroboM jesieHuu iiaral
e Tounwnit! PexxumMbl mesennst mara: mosHoMarossiii, 1/2, 1/256 mara Ha BCeX CKOPOCTSIX.

o [lomnum ece! He Hy?KHO COXPAHATH TEKYIIYIO MO3UITAIO HA KOMIIBIOTEPE, KOHTPOJLIEP CAETAET ITO CaM,
HCIOJIB3Ysi COOCTBEHHYIO SHEPTOHE3ABUCAMYIO TAMATH JaKe MPU HEOXKUJAHHON MOTepe MUTAHUS.

1.2. Mpenmyuwecrea 3
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e Yumeer paborars ¢ nepudepueit! Ilomguepxrka xeadpamyprozo snkodepa, mazHUMHO20 MOPMO3Q, JAHCOT-
CMUKG, KOHUEBUK06, TATINKa, HyaeBol mo3unun. OTAeabHbIi cTabuan3upoBanubiii Berxon 5 B 500 MA
uist epudepun.

e Bempoennas rarubposra wyss! Omuaol Komandol, MO KoHuesukam, damuuky 060pOMOS, SHEUWHEMY
CU2HAAY WK 10 UX KOMOmHarwmsim!

e Apronomusrit! Xorure paborarh aBTOHOMHO - TOXKajyicra. [lognep:kuBaercs BHENMTHUN dorcoticmuk,
KHONOYHOE YNPABAEHUE U UX KOMOWHAIIWS.

o Dxonomnniii! CHIKEHEE TOKA Yepe3 0OMOTKY JBUTATENS B pexKuMe yaep:kanus. [IporpaMMuo, ¢ mrarom

1%.

e Becmywmnniit! [lnaBHoe IBUMXKEHNWE HA MAJIBIX CKOPOCTSX, OTCYTCTBHUE JOTOJHUTEILHBIX MMTyMOB Ha 00JIh-
ITHX.

e Bamummennsiit! ESD 3amura 10 BceM KOHTaKTaM BHENIHUX Pa3beMoB, 3ammTa or K3 B memnsx Moropa.

o Buumamenrvhoii! Konrpoaupyer reMmeparypbl IPOIECCOPa, CUIOBON YaCTh; TOKU U HANPSIKEHUS KaK
CUJI0BOrO nuranus, rak u USB.

e Cospemennsiit! O0HosaeHue MIKPOIPOrPAMMBL B 9HEPTrOHE3aBUCUMOI MaMsATH KOHTpoJiepa mo USB.

e Vmpapngtomuit u yrnpasasemsbiit! Berpoen 6xod u 6bizod cunzrponusanu, TO3BOISIONANR HAYATH JTBU-
JKEHME B 33/IAHHYTO [O3UIMIO 110 BHEIIHEMY CUI'HAJY U/WJIM BbLIATH CUIHAJI IIPU JOCTUKEHUH 33aHHOI
no3utuu. Berpoen a1a.10206v11 6200 00IIEro HazHadenusi, yu@posots 6x00-6b12x00 006uLe20 HAZHAMEHUL.

o Tlousaruniit! Cmamycnuiii ceéemoduod oTpaykaeT COCTOSTHINE KOHTPOJLIEPA U HAJIMYNE 3JIEKTPOMTUTAHUS .
st ynoberBa 0ba curHajia U COCTOSTHUE KOHIIEBUKOB TaKYK€ BBIBOIATCS HA BHEIIHUE CBETOIMUO/IBI.

e Paboraer ma sobom kommbiorepe! Bce mporpaMMuoe obecredeHue, IOCTABISEMOE C KOHTPOJLIEPOM,
cosmectumo ¢ Windows (XP SP3 - 11), Linuz, Mac OS for intel, B Tom 4ducie ¢ 64-6urHbiMu BepcusaMu
u Apple Silicon (¢ ucnonszosanmem Rosetta 2).

e IIpumepsn! 115 3bIKOB MporpaMMuposanust! KoHTposuiep mocrapjsiercs ¢ Kpocc-maardopMeHHol 6ub-
JINOTEKOH W NMPUMEPAMH, KOTOPBIE MO3BOJSIOT OBICTPO HAYATH MPOTPAMMHUPOBAHUE C HCIOTb30BAHIEM

C++, C4#, Python.

o [lonnopynryuonarvrs unmeppetic! Konrposep mnocrapisercs ¢ uHTEP@EHRCOM HOJb30BATENS
mDrive Direct Control, mo3BoISIOMEUM JIErKO YNIPABAATH BCeMU (DYHKIUSAMHU yCTPOHUCTBA 0e3 Heobh-
XOJIUMOCTH B pa3pabOTKe COOCTBEHHBIX TMTPOIPAMM.

o Cobcmeennviii cxpunmosniii azvk! B mDrive Direct Control maTerpupoBas CKpUNTOBBIH S3bIK, M03-
BOJIATONTHUI JIETKO, 6e3 KOMITUJISIIUE U OCBOEHUsI KAKOrO-JIn00 sI3bIKa MPOrPAMMUPOBAHUS 3a/1aBATH IO~
CJIeJIOBATEJIbHOCTH JefCTBUIT, BKJIIOYAs! [IMKJIbI U YCJIOBHbIE EPEXO/IbI.

o Peanus3o8an HOBuLT AAZOPUMM YNPABAEHUA ULG208bM deuzamenrem ¢ eedyuwum snkodepom! Ha Bcex
KOHTpoJutepax mDrive yrpasienue ABUKEHUEM C UCIIOJIb30BaHIHEeM 0OPATHOM CBSA3MU 10 YHKOJIEPY Jlesa-
eT MepeMerneHns MoOTopa 60see ObICTPpBIMU U Oosiee IaBHbIMA. HIKAKUX IIPOCKATB3bIBAHUI, 3aMIHOK
U CPBIBOB JIBH2KeHus!

1.3 CeogHas Tabnuua xapakTepucTuk

Koanuecrso oceit 1-3
Cucrema nuranns efquHasd HA BCe 3 OCH
Cucrema CUHXpPOHU3AIAN BHYTpeHHgAs (00Ias g BCEX OCeH, /I BO3MOXKHOCTH CO3/IAHUSA CBsl-

3aHHOTO JIBUKEHWsI 110 TPAEKTOPUH) ¥ BHEIIHssS (MHIAWBHUILyaTIbHAS JJIst
KaxKJI0i ocn)

Continued on next page

1.3. CsogHas 1abnnuya xapakTepucTuk 4
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Tabnuua 1.1 - continued from previous page
[Momnep:xkuBaemble TUTBI OBU- | OunosisipHbIi marossiii, BLDC
rarejiei
Junanazon namnpskenud nura- | 12 - 48 B
HUST

Homvmuuansaeni Tok B 06MoTKe | 10 3 A
marosoro/BLDC asuraresns
Komuuecrso mudposbix Bxo- | 3 Bx0oma, 1 seixon (EXTIO)
JIOB / BBIXOJIOB
BosmoxkuocTh 3amaBath Ha- | or 5 10 24 B gma sexomor EXTIO, SYNC, EMBRAKE (3aBucur or
Opsi’KeHUe BBIXOAHBIX CUTHA- | Hampsxkenus, nogannoro na EXT REF SUPPLY)

JIOB JJis T1€Jiefl T0JIb30BATEN s
Pexkumbl genenus mwara HOJIHOMAroBeli, 1/2, 1/256

MakcrMasbHAdg CKOPOCTD 710 15 000 mOJIHBIX IM1aroB,/ cexk

Cosmecrumocrs ¢ Tunamu OC | Windows (XP SP3, Vista, 7, 8, 10, 11), Linux , Mac OS pus intel, B
ToM uucie ¢ 64-6urabivu Bepcusamu u Apple Silicon (¢ ucnonbzoBanuem
Rosetta 2)

I'paduaeckuit marepdeiic mDrive Direct Control

Iloamepskka sI3LIKOB MPOTpaM- | KOHTPOJIJIEP TOCTABIAECTCS C KPOCC-TILIATGOPMEHHONH OMOInOTeKON u
MHUPOBaHUS, HANWYUE MPHUMe- | MPUMEPAMU, KOTOPbIE TMO3BOJSIOT OBICTPO HAYATH MPOIPAMMUDOBAHUE

poB ¢ ucnosnb3osanuem C/C+-+, C#, Python
IToakmouenne xk TTK qepe3 USB unn Ethernet
labapursr KOHTPOILIIEPOB 155 x 112 x 59 MM

Bec xomTposiiepos:

Opnoocubrit kKoHTpOS- | 533 T
Jep
JIByxocHBIIT KOHTpPOJ- | 603 T
Jep
Tpexocubiii KOHTPOI- | 669 T
Jiep

IIpumeuanune: Pabounii nuanaszon nanpsizkenuit nuranug 12 - 48 B. Ha uém kourposutep paboraer corsiacHO
Jannaoit macTpyKimu. [lpenensublit quana3on Hanpszkennii mutannsg 12 - 50 B. Ilpu mpeBwimennn Hampsizke-
ansg 50 B KoHTpoJIep rapaHTHPOBAHHO BLIXOAWUT M3 cTpos. Ilpm mampskennn menee 12 B KoHTpomaep He
CIToco0eH paboTaTh.

1.4 TexHn4eckmne xapakTepucTuKun

1.4.1 TpeboBaHus K 3neKTpoaBuUraTento
e Tumn snexkTpomBuraress: oumnossipubiii marossiii, BLDC.
e Homunanbubiit TOK B oOMoTKe: He MeHee 100 MA.

o Homunasipnoe Hampsizkenue Ha oOMOTKe: He menee 2 B.

1.4.2 JnekTpuydeckne xapakTepucTuku KOHTposanepa

e Pexxumbr JIEKTPOIIUTAHUA: OT BHEIITHEIO NCTOYHUKA IMUTAaHUA.

1.4. TexHn4yeckue xapakTepUCTUKMN 5
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Tok B Kaxk10# 06MOTKe 1rarooro moropa, BLDC moropa: mo 3 A.

MaxkcumaabHas 9aCTOTa CAeJOBAHUS UMIYJIHCOB ¢ dHKOmepa: 200 k' ama mecmmmerpuanoro n SMI'm
st mudpepeHnnaaIbHOro.

CrabusnusupoBanublii Bbixos 5 B (i nuranus suKoepa u npodeil BHENHel 716K TPOHUKHM ): BBIXOAHOMN
ToK He 6oee 100 MA, cTabUILHOCTL BBIXOIHOIO HAIIPSAZKEHUA HE Xyzke 5%.

ESD samura mo Bcem kourakram Buemuux pazbemos (DVI-I, USB type B, nuranue).
3ammTa 0T 3aMbIKaHNS 00MOTOK MOTOPA, HA, «3€MJIIOY.

3amura 0T 3aMbIKaHusT 0OMOTOK MOTOPA MEXKIY CODOIA.

3ammTa oT MOAKIIOYEH s /OTKIIOYEHNsT MOTOPA K KOHTDPOJIIEPY B MPOIECCe PABGOTHI.
Bammra oT moJaYN MUTAHKU HEBEpHOI mossipHocTh (He Gojiee 1 cek).

BamuTa 0T 10JaUM HANDPsXKEeHUs nuTanus 6osbine gomycrumoro (e 6omee 1 cex).
Orpanudenue TOKa, NOTPEOIAEMOr0 OT BHEIIHEIO HCTOYHUKA TUTAHUS.

Orpanwdenre CKOPOCTH BPAIIEHNS MOTOPA.

YceraHoBKa MPOrpaMMHUPyEMOro pabodero Toka MPOTEKAIOIIEro 4epe3 0OOMOTKH MIArOBOrO JABUTATENS C
TOoYHOCTBIO 10 10 MA.

IIporpamMmmupyemoe ymenbineHne pabodero Toka depes OOMOTKHU IIArOBOIO JIBUIATEsIS: C MaTeMaTHde-
CKOI TOYHOCTBIO 1% IJif PEKUMA, yIACPKAHUS.

1 3eMHBIX yCJIOBHiT pabo4nii Tuamna30H TEMIEPATYpP KOHTpPOoJIIepa cocrasiser ot +5 °C mo +75 °C.

ITpumeuanme: Konrposiep He rectupoBascs B Bakyyme. Ckopee Bcero, KOHTposep Oyiaer paborarh B
BaKyyMe, HO BayKHO, KaK TEIJIO OYIeT OTBOAUTHCS OT KOPITYCa.

1.4.3 B0o3MO>XXHOCTW yNpaBAeHUA ABUXKEHUEM

Pexxnmebl JesieHns mmara; TMOJHOMAroBbif, 1/2, 1/256.

Becmymmoe aBrukenne Ha MaJbIX CKOPOCTSX.

Mununmasibaas ckopocts: 1/256 mosnnoro mara/cex.

MakcumasbHast ckopocTb: 10 15 000 TMOJHBIX MAroB,/ceK MPH BCEX PEXKMMAaX JEJIEHHs Iara.
Munnmansaoe cMemnierne: 1/256 mara.

Maxkcumasbuoe cmernenne: 2 147 483 647 moHBIX IIATOB IIPU BCEX PEXKUMAaX JI€JIEHUS IAra.
Pexxnwm 1iaBHOrO Havasa,/OCTAHOBKU JTBMKEHNSI.

Cuerunk nosunuu: 40 6ut (32 6uT - NOJIHBIHA mar, 8 GUT - MUKPOIIAr).

PB}KI/IMI)I JABHU2KCHUA: IBU2KEHNE B HAIIPDABJI€EHUH, IBU2KEHNE B 3a/JaHHYIO TOYKY, CMEIIIECHHUE Ha 3aJaHHY 0
JIeJIbTY, MTOAAEPKAHNE 3aJAHHON CKOPOCTH, TPAIEIIUEBHUIHBIN TPO(PUITH CKOPOCTH, PEXKUM KOMIICHCAIITI
JrodrTa.

1.4.4 JononHutenbHble (pbyHKLUUN NPOLLINBKK

Pexxum aBrokamnbposku «HOME» Ha ypoBHE mpOMUBKHY.
CoxpaHeHnue/3arpy3ka HaCTPOEK B SHEPIOHE3ABUCHMYIO MAMATh KOHTPOJLIEDA.

O6HOBIIEHME POIIUBKU B SHEPTOHE3ABUCUMON TTaMATH KOHTposutepa no USB.

1.4.

TexHn4Yyeckue xapakTepucTuku 6
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ABromaruyeckoe COXpaHEHHE IIO3UIIUHU 110 CHETYUKY IIaIr'OB U I10 9HKOAEPY C 3aIHHTOfI OT HEOZKNJTAHHOI'O
OTKJIIOYEHUA TTUTaHUA.

1.4.5 JononHutensHblie hyHKunmn, peann3osaHHble Yyepe3 padvem DVI-|

OrpaboTKa CUTHAJIOB C OJHOTO WM JABYX KOHIEBUKOB. KoHuUrypupyercs nporpaMMmHo.

OmpesiesieHne «IOTEPH MArOB» W BOCCTAHOBJIEHUE MPABUIHHON TIO3UIMK C MOMOIIBIO TaTIuKa 000POTOB
WM KB3IPATYPHOrO SHKOAEpa (LPU HOIEPIKKE COOTBETCTBYIONIEH BO3MOKHOCTU B LIO3UIMOHEDE).

Omnpenenenne MOJIOXKEHNS C TOMOIIBI0 KBAIPATYPHOrO SHKOAEepa. Pexnm x4.

JIBrIKeHme 1aroBOro JIBUTATENS B PEXKUME «BEAYIIEr0o SHKOJEPAy, T.€. C OMOPO HA TMOKA3aHUs KBa/l-
PaTypPHOrO 3HKOIEPA, ODECIeYnBAIOIIee ABUKEHNE O€3 MOTepH IMAaroB HA MAKCHUMAJIHHON TOCTYITHON
CKOPOCTH.

Bxon cuaxpoHU3anuyu — mpu MoAatue UMITYIhCA Ha ITOT BXOT (cpa6aTmBaHI/Ie, MOJAPHOCTD W JIJINTEb-
HOCTh HACTPAUBAIOTCS MOJIH30BATEIEM ) KOHTPOJIJIED HAUNHAET JIBUKEHUE B 3apaHee 33 JaHHY 0 O3UIUI0
nm Ha 3amaHHoe cMerenne. [lapamerpsr: TTL 3.3 B.

Bbixo cuHXpOHU3AIMY — BbIIAYA UMILYJIHCA C 9TOIO BbIXO/A KOHTPOJLIEpa (CpabarblBaHKe, 0JISAPHOCTb
U JJIUTEJbHOCTh HACTPAMBAIOTC LIOJIb30BATEIEM) IIPOU3BOAUTC JIMOO 1O HAYaLy JBUZKEHUs, JUOO
3aBEPINEHUIO IBUKEHHUsI, TUOO Yepe3 3aJaHHoe mepeMerinenne (3a1aeTcs noab3osareneM). [lapamerpsr:
TTL 3.3 B.

Bbixozbl 7151 NOAKII0OYEHNs KHOIIOK yIIPaBJIeHus ( «BIPaBO», «BJeBO» ). Hazkarue Ha KHONKY OPUBOAUT
K JIBUKEHUIO B 33/IAHHYIO CTOPOHY C TIOCTEIIEHHBIM HACTPAXBAEMBIM POCTOM CKOPOCTH U B COOTBETCTBUH
¢ HacTpoiikamMu yckopenus u Apyrumu napaverpamu. I[Tapamerpsr: TTL 3.3 B.

Bxon «mxkoiictuky. [lo3Bosisier paboTars ¢ AXKONCTUKAMHU C JUAMA30HOM BBIJABAEMBIX HAMPSIKEHWH HE
mmpe 0 - 3 B.

Boixon, miist ynpaBieHus MArHUTHBIM TOPMO30M. [103Bossier ynpaBisiTh MATHUTHBIM TOPMO30M, YCTa-
HOBJIEHHBIM Ha OCb IaroBoro jgsuraress. [lapamerpsr: TTL 3.3 B, 5 MA.

Amnasorossiit Bxos, o01miero Hazuadenus. Ilossosser paborars ¢ curaanamu 0-3 B. Yacrora caurbiBaHus
1 xI'u. Koudwurypupyercst mporpaMmHo.

IMudposoii Bxoz/BHIXOA 00UIEro Ha3Hadenus. Jacrora obmossenusi 1 k['n. Koudwurypupyerca mnpo-
rpammuo. [Tapamerpsr: TTL 3.3 B, 5 mA.

Hudporsie korTakThl «Powers u «Status» mybaupyror LED wrImKaTop u mpegHa3HAYEHBI I TPsi-
MOT0 TOJKJIIOUeHusT cBeToanonoB. Texunueckue xapakrepucruku: TTL 3,3 B, 2 mA.

WNurepdeiic ynpapmenns BHEMIHEM ApaiiBepoM. [1o3BossieT ynpaBisarh J00bBIM BHEITHIM IPANBEPOM C
ITOMOIITBI0 TPeX CUTHAOB: enable, direction, clock.

Cozganue MHOroocHbix cucrem. B kopiyce mDrive nomemaercs 10 3 oceit. Ijist o0beaunerusi 6oJiee
3 oceii MOXKeT ObITH UCIOJIB30BaH cTaHmapTHb BHerHuit USB-xa6 wiu Ethernet-xabens (mis stux
nesieii Ha kopiyce mDrive pacmosoxeno 2 Ethernet-nopra). Ha ITK mHOroocuasi cucreMa BBIJISIIUT
KaK MHOYKECTBO BUPTYAJIbHBIX IOCIEI0BATE/bHBIX IIOPTOB WM KaK HeCKoJbKo Ethernet-ycrpoiicrs, mo
YUCJTY [MOAKJIFOYEHHBIX OCEH.

1.4.6 lNporpammupoBaHue

KonTpoasep nocrasisercs ¢ Kpocc-irardopMenHoit OubIHOTEKOH U IpUMEPaMH, KOTOPBIE ITO3BOJISIOT
OBICTPO HaYAThH MporpamMmMmupoBanue ¢ ncrnoab3oBannem C+-+, C#, .NET, Delphi, Visual Basic, Xcode,
Python, Matlab, Java, LabWindows u LabVIEW.

KonTpomnep nocrasisiercst ¢ nporpammibiM obeciedennem mDrive Direct Control, B koropoe unTe-
PPUPOBAH CKPUIITOBBIN sA3bIK, AuajekT EcmaScript, mo3Bossromuii jierko 6e3 KOMIUJISIUE 1 OCBOEHUS

1.4.

TexHu4eckue xapakTepucTuku 7
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KaKOro-jin00 g3bIKa IIPOrPAMMUPOBAHUS 33/ABATH IIOCJIEJOBATEJILHOCTH JAEHCTBUM, BKJIIOYAS IMKJIbI
u ycaoBHBIE Tiepexoabl. Ho ecim BbI He xormTe mporpaMmmupoBarh, mDrive Direct Control, mo3sosisi-
I0€T JIErKO yIPAaBJATH BCeMU (DYHKIUAMHU yCTPOCTBA 0663 HEOOXOIMMOCTH PA3PAOOTKYM COOCTBEHHBIX
POrpamMM.

Banmanwme: PykoBoacTBO 1O TpPOrpaMMHPOBAHMWIO MOXKHO HANTH HA HAIIEeM BTOPOM caiiTe
libxime.xisupport.com umn Boer moxkere ckagarh ero PDF sepcuro

1.4. TexHn4yeckue xapakTepUCTUKMN 8
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[haBa 2

TexHnka bezonacHocTm

TpeGOBaHI/Iﬂ K 6JIOKy IINTAaHNA U1 3a3€MJI€EHHUIO. HO,I[KJIIO"IeHI/Ie KOHTpoOJLJIEepa

Huxxe mepedncieHbl OCHOBHBIE TPeOOBaHUA K OJIOKY MUTAHUA JJisT PAOOTHI C KOHTPOJJIEPAMHU B
kopryce (0dnoochviil, deyrocHbill U MpPerocHvili KOHTPOJLIED).

Bo Bpems paborsr morpebiienne TOKa OyJeT 3aBHUCETH OT TOTO, KaK UCIOJIb3yeTcs KOHTpoJiep. Harmm KoH-
TPOJIJIEPHI OTKAJIMOPOBAHBI TI0 HOMWHAJILHOMY TOKY JBUTATENIeH C KOTOPBIMH OHH OYyIyT HCIOJb30BATHCS.
Buaronapsi mmporao-umiysibcHoit Monynsiuuu (IIIVM) naimm KoHTpoJIepsl HOTPEBIIAIOT MEHBIIIE TOKA, YeM
HOMUHAJIbHBIN TOK jBuraresneit. OHako Bo nzbexkanue npobiieM B HAUXY/IIIUX CIEHAPUIX Mbl PEKOMEH/LyeM
BBIOMPATH UCTOUYHWK MUTAHUS C MAKCUMAJIBHBIM TOKOM HE MEHee HOMWHAJBHOTO TOKA JBUTATENIEl, KOTOpHIE
OyIyT TOIKJIIOYEHBI K KOHTDOJIEPY. B ciydae MHOrOOCEBBIX KOHTPOJLIEPOB BaM HYKHO OyIeT CyMMHUPO-
BaTh TOK BCEX KOHTPOJIJIEPOB, TOJAKJIIOYEHHBIX K WCTOYHUKY muTanus. Hammm koHTpoJIepbl TpPedyroT
HampsxeHuda 12 - 48 B. Pekomenayemble mapameTpbl nutanusa: 24 B; 2.5 A

Baxwuo: Biok nuranusa gomxken ObIThH 3a3emyieH depe3 poserky 220 B (TpexmpoBomHas cxema
NOJKJII0YeHus ). YOeIuTeCh, YTO UCIIOIb3YeMblil BaMu OJIOK MTUTAHUS UMEET 3a3eMJIeHHbBII MUHYCO-
BoOit BbIXOZ. Hecobmromerne 3Toro mpaBuia MOXKeT IIPUBECTH K CHUKEHHUIO CTAOMILHOCTH PabOThI
KOHTPOJITEPA W TIOMEXOYCTONINBOCTH.

TwumnoBbIle cXeMbl TTOIKJIIOUEHUsT KOHTPOJLIEPA:
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Motor

UsB /

PC Ethernet Contrgller IR 220V
mDrive - supply

Puc. 2.1: Cxema MOAKIIOYEHUS KOHTPOJIJIEPA C 3a3EMJIEHUEM Y€pe3 MUHYCOBBINH TTPOBO, OJI0KA MTHTAHWS

Ilpenynpexxaenmne: Biok nuranus [0KeH 00€CIEINBATH HEOOXOIUMBIN TOK /IS BPAIEHUS JIBUTATE-
Jsi. AGCOTIOTHBIM MUHUMYMOM SIBJISIETCSI TOK, PACCUNTHIBAEMBINH 1O hOopMyIIe

2 % Imotor * Umotor

Ipower.min =
Upower

rie Ipower.min 9TO MWHWMAIBHBIN paboumii TOK OJIOKa TMTAHWSA, Iyotor ITO PaboumMit TOK wepe3 00-
MOTKY gBuraTensd, Upower ITO CTAOMAM3WpPYeMOe HampsizKeHWne OnoKa TmTaHud, a Upotor 3TO HOMH-
HaJIbHOE pabodvee HANMPSKEHHE MOTOpPA. PEeKOMEHIyeTcs: MCIo/Ihb30BaTh OJIOK MUTAHWSA C PAOOYNM TOKOM
Tpower 2 2 * Inower.min. Hampaxenne Upoyer TOMKHO OBITE BbIIIE Upyotor. €M BBIIE HAIPAXKEHTe MTHTA-
HUsA, TeM OOJIbIIell CKOPOCTH BPAINEHHS MOYKHO JOCTHYb.

MOKHO HCIOJIB30BATH MAPAMETD MOIIHOCTH OJIOKA MUTAHUS BMECTO PabO4Yero Toka. AGCOMIOTHBIM MUHH-

MyMOM MOIITHOCTH OJIOKa MUTaHus OyIer:

Wpower.min = Ipower.min * Upower =2x Imotor * Umotor

Hanpuwmep, mag moropa ¢ pabounM ToKOM B 00MoTKe 1 A u pabouyum nanpsizkenueMm 5 B (HomunaabHasg
MOIIHOCTH 5 BT), pabouee HanpsizkeHue 6J10Ka TUTAaHUSA MOXKHO B3aTh 20 B ¢ BbIIaBaeMoil MOIIHOCTHIO
He Meree 10 Br (MakcuMamnbHBI pabounii Tok O6y0ka nuraHus He mMeHee 0.5 A).

Baxkno: Ilpu pabore ¢ naamot konmpoasepa 3apentieHo TPOrarTh ATy PYKaMu, T.K. CTATUIEeCKUl pPa3psi
MO2KET LIOBPEJIUTh KOMIIOHEHTHI HA Hell. Pekomenyercs 110/1530BaTbCs aHTUCTATUYECKUMU Opacieramu. 3a-
TIPEIEHO0 MPEBBINATh MAKCUMAJbHO JOIyCTUMOe Hanpsi>keHue 48 B, npesbItienne 3TOT0 3HAMEHNUST
6ostee vem Ha 2 B MOxkeT HEMEJIEHHO TTPUBECTH K BBIXOAY CHUCTEMBI U3 CTPOS.
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HcTpykuns no Havany paboTo

JlaHHOE PYKOBOJICTBO OMKCHIBAET pabOTy ¢ KOHTPOJLIEPOM MHOTOOCHBIX U OJHOOCHBIX CHCTEM, HACTPOUKY OC-
HOBHBIX [IAPAMETPOB U Hadaso paborsl ¢ nporpammubiM obecriegennem mDrive Direct Control gins Windows

10.

Baumanmue: [lyis OpicTporo Hadasa paboThl ¢ KOHTPOJJIEDOM DEKOMEHJyeM MpOounuTaTh Kpamrkoe pyko-
600cmME0 U HAUAA0 PabOMb. PYKOBOICTBO IO TPOrPAMMUPOBAHUIO MOXKHO HAWTH HA HAIIIEM BTOPOM caiiTe
libxime.xisupport.com umu Ber moxkere ckadarn ero PDF sepcuro .

e Kpamxoe pykosodcmeo u nauaso paboms, - KPATKOE OMUCAHIE HAYaIa pabOThI ¢ KOHTpoJIIepoM mDrive
st omHoM ocr. Pacemorpena ObicTpas HacTpoiika mDrive Direct Control, mepednciierHo Bcé HEOOXOIM-
Moe 000pyIOBaHME.

o [Ipumep nodkaouenus npocmozo momopa - nogKmodenne K mDrive marosoro MoTropa Ha IpHMeEpe
Nanotec ST5918L3008-B ¢ sukomepom CUI INC AMT112S-V. Onucano Kak M3rOTOBATL COOCTBEH-
HBII Kabesh, pYKOBOACTBYSACH crerudukanueil Ha IBUTATE b, TaHbI MOSICHEHNS XapPAKTEPUCTUKAM U3
crrennpuKaIm.

o Pyunas nacmpotixa npopuirs - HacTpoihika pabodero npoduis gius mDrive Direct Control. O630p
OCHOBHBIX (DYHKIIMOHAJIBHBIX BO3MOXKHOCTEA.

o Pacuém HOMUHAALHO20 MOKA - YCTaHOBKA aMIIJIUTYJIbl HOMUHAJIbHOTO TOKA JIA TTarOBbIX ,HBI/II‘aTeJIeI'/JI.

3.1 KpaTkoe pyKoBOACTBO 1 Ha4dasio paboThbl

Beedenue

Tpebosarua

o Vemanoska 10 u nepewiii nyck

Hauano pabomu. 6 II0 mDrive Direct Control

11
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o IIposepra pabomocnocobrocmu

o ;an(m./l,emw U3 NoAv308aAMENDLCRKUT npu,/z,or)/(:(mmi

Buumanume: 910 PYKOBOACTBO ABJIACTCA YHUBEPCAJbHBIM JIJId BCEX KOHTPOJIJIEPOB mDrive.

3.1.1 BsepeHune

JlaHHOE PYKOBOJCTBO OIMKCHIBAET YCTAHOBKY KOHTPOJLIEPA M HAYATIO PabOTHI ¢ MPOTPAMMHBIM OOECTIEIeHIEM
mDrive Direct Control mis Windows 10. Ycranoska nporpammbl zHa apyrue OC onucana B paszene Yema-
noexa mDrive Direct Control. TlogpobHO ¢ XapaKTepUCTUKAMU KOHTPOJIIEPA Bbl MOXKETE O3HAKOMUTHCS B
pazaene Texnuveckue rapaxmepucmuku. s pa3paboTKN COOCTBEHHBIX TTPUJIOKEHUH JI7IsT KOHTPOJITIEpa pe-
KOMEH/yeM O3HAKOMHTBCSA C pas3zielioM Pykosodcmeo no npozpammuposanuio U CKadaTh MaKeT MPOrpaMm
s pa3paboTKy MpUIoKeHni B pazaesne [Iporpamvuoe obecredenne.

3.1.2 TpeboBaHus
Jis ycmemHoit HaCTPONKN KOHTPOJLIEpA HEOOXOANMO UMETh:

¢ Komnsrorep ¢ Hanuunem USB /Ethernet paszbéma

am Windows10

e IIporpammuoe obecnieuenme Bcé neooxommmoe IO mst paboThl ¢ KOHTPOJIJIEPOM MOYXKHO CKadaTh
o ccpuike [Iporpammuoe obecnevenne.

e KaBens USB Type-A - USB Type-B / KaGesn Ethernet

3.1. Kparkoe pykoBoacTso v Ha4asio pabotbi 12
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e Kontpostep mDrive

Puc. 3.1: Oanoocusrit kouTposiep mDrive

e Ilosummonep msim Mmorop

3.1. Kparkoe pykoBoacTso v Ha4asio pabotbi 13
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Puc. 3.2: Illaroserit gBUraTenb

Ha pucynke mpescraBiieH UCIOJB3yeMbIil B pa0OTe MIATOBbIN ABUTrATEIb, OOJiee MOIPOOHO O TpeboBa-
HUAX K 3JIEKTPOMOTOPY HAIIMCAHO B pasuene exnuueckue rapaxmepucmury. Ecim nogpasymeBaerca
UCIIOJIb30BaHUe COOCTBEHHBIX Kabesell [Jis IIOJKJIYEHHs KOHTPOJUIEPA K MOTODPY /IO3UIMOHEDY, O~
JKaulyiicTa, PyKOBOACTBYHTECH CTemol coedunenus KOWMPOANEPa U MOMOPA,/NO3UYUUOHEPE, & TAKKE
cTeMOl Pacnoioscenus 6v60006 KOHTpOIIepa. Jjisi MOTOPOB /TIO3NIIMOHEPOB € KOHEUHBIM ITHATTA30HOM
nepeMeITieHust CJIeIyeT UCTOIb30BaTh IBa Konuesur sbikstouamenrs: SW1 u SW2. JlaHHbie KOHTAKTHI
I/ICHOJIb3yIOTCH IJIA OIIpeeJICHUA I'PaHUIL IBU2KE€HNA ITOJABUZKKH.

e Buiok nuranusa

Wcnonw3yiiTe crabunn3upoBanubiii ucTouHuK nutanus 12 - 48 B. CiaukoM BBICOKOE HAIPSKEHUE
MOXKeT MmoBpeauTh KouTposiep. Ilogpobmeit cmorpure Texnuxa bezonacnocmu. Pabounit Tok 610Ka
[MUTAHUS JTOJIZKEH ObITh JOCTATOYEH JJis CTaDUIBHOTO BPAIEHUS JBUTATEIIS.

3azemJjIeHre KOHTPOJLJIEPA, TIPOUCXOIUT Yepe3 «3eMJIi0» Oyioka muTanus. Bosee moapobuyo nadopma-
IIHI0 O 3a3€MJIEHUU MOYKHO HAWTHU B paszene TerHura 0e30NaCHOCTIU.

VYb6enurech, 9T0 PAOOTAIONIMIT KOHTPOJLJIED JIEKUT HA JUIIEKTPUIECKON TOBEPXHOCTH.

3.1.

Kpatkoe pykoBoacCTBO M Ha4asio paboTbi 14
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3.1.3 Ycranoska MO v nepsbiii nyck

Ber  moxkere  ckagarh  HEOOXOAMMOE — TpOTpaMMHOEe  obecriedeHwe  37ech.  Bwibepure  daiin
«mdrive _direct _control-<version name>.exes. IHCTamIsaTOp aBTOMATHYECKU OMPEIEISIET, 3aIyIIeH
qu oH Ha 32-6urHON WM 64-OMTHOI cuCTeMe W yCTaHOB/IMBAET COOTBeTCTBYyMOIIyI0 Bepcuio mDrive Direct
Control. 3amycrure nporpaMmy yCTaHOBKH, LIOSBUTCH OKHO YCTaHOBKM (BEPCUU LIPOIPAMMHOIO 0DeCHe eHust
MOTYT OTJINYATHCA).

(5} mdrive_direct_control 3.0.3 Setup — ot

Welcome to the
mdrive_direct_control 3.0.3 Setup

This wizard will quide you through the installation of
mdrive_direct_contral 3.0.3.

Puc. 3.3: TlepBoe okuo ycranosku mDrive Direct Control

Haxxkmure xkuonky «Next>» u ciemyiiTe mHCTPYKIusAM Ha dKpane. Bce HeoOxommMoe mporpaMMHoOe obecte-
qeHne, BKJIIOYas JpaifBephI, TAKETHI W IPOrpaMMbl, Oy/IeT yCTaHOBJIEHO aBToMmarmdecku. llocite ycranHoBKu
o ymoaganuto 3amycrurcs nporpamma mDrive Direct Control u mosgBuTCSI cJieIyroniee OKHO:

3.1. Kparkoe pykoBoacTso v Ha4asio pabotbi 15
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release date: 2023-08-04

ﬁ mDrive Direct Control 3.0.3

Searching devices... 0 found.

URI Serial Friendly name Stage name

1 xi-emu///ChUsers\omelchenko_n...

2 wi-emuy/fCAUsershomelchenko_n... 2

One axis is selected. Exit Rescan Open selected Open last

Mo devices found? Settings =

Puc. 3.4: Tuanorosoe okuo nporpamMbl mDrive Direct Control «Virtual controllers found» (uaiigennr Bup-
TyaJIbHbIE KOHTPOJLIEPHI)

He maxkumaiiTe HUKaKuX KHOMOK. IloaKmounTe MO3UIMOHED K KOHTpOIepy. Ilonkatounte cTabuim3npoBaH-
HBI KCTOYHWK MATAHUS K KOHTPOJLJIEPY. 3a3eMJInTe KOHTPOJLIEp Ui 610K nutanus. Iloakaro9nTe KOHTPOJI-
Jiep K Komibiorepy, uctosbdys USB Type-A — USB Type-B unu kabens Ethernet.

LED wmnamkatop Ha mjaare KOHTpojiepa HadHeT muzams. Mactep New Hardware Wizard nauner paborars
OCJIe TIEPBOTO MOJAKJIIOYEHUsT KOHTPOLIepa K KomnboTepy. Ilomoxkaure moka Windows oOHapyKuT HOBOE
YCTPOMCTBO M yCTAHOBUT HEOOXOMUMBIE ApaifiBEpPbhI IJis HETO.

Ecau gpaiiBep aBToMaTHYeCKH HE YCTAHOBUJICS, TO B ITOsABUBIIEMCs OKHe BbiOepuTe «No, not this time», 3arem
naxkmute «Next>». B cremyromem okue BeiGepute «Install from a list or specific location (Advanced)» u na-
xmute «Next>». Boibepure *.inf daiin na gucke ¢ I10, mocTapaseMbIM ¢ KOHTPOJLIEPOM, W B TUPEKTOPHAN
C:\Program Files\mdrive direct control\driver u mogoxsaure, oka ycranoska Oy/eT 3aBepIIeHa.

Bepuurecs k auamoroomy okHy mporpammbl mDrive Direct Control «Virtual controllers founds u nHazkmure
«Rescan». Eciu 370 0kHO 61710 32KPBITO, MO2KAJILYHCTA, CHOBA OTKPOiiTe mporpammHoe obecrevenune mDrive
Direct Control. /InasoroBoe OKHO OTKPOETCSI CHOBA.

3.1.4 Hauyano pa6otsl B MO mDrive Direct Control

m.Drive Direct Control npeacrasiser coboit ynooubii rpadudecknii nHTepdeic moIn30BaATE s A1 KOHTPOJISA

3.1. Kparkoe pykoBoacTso v Ha4asio pabotbi 16
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paboThbl, AMAIHOCTUKY U HACTPOIKYU Apuraresei. OH Tak2Ke MOKET ObITh MCIIOJIb30BAH J1Jisl JIEIKON yCTAHOBKHU
W COXPaHEHWs /3arpy3KN MapaMeTpoB JjIs JI000ro ABuraTess. B aToM pasjese paccMOTPEHO HavasIo paboTh!
¢ mDrive Direct Control. [lyis monydenuns nmonuoit mHdOpManuu 0 pabore TporpaMMbl, peKoMeHayeM Bam
03HAKOMUTLCSA € pasaenoM Pyrosodecmeo no npozpamme mDrive Direct Control.

8 mDrive Direct Control 3.0.3 - EM204 - m} x

@ settings. .. | charts... Lf seripts...
Control

21037 226/256

4 | b
L] (@) Home @ Zero $ stop O cydic M
120 140 160 130 200
PR S T T NN T T T N I T M T TN [ T T T N AT S T [N M T I TN TN S S [N T T YT T S T [N O SO S |
x10° steps

Move to | 0 0/256 steps a
Shift on | 0 0/256 steps g

Power Motor

Power voltage: 1141V Speed: 0 0/256 steps/s

Power current: -1 mA

Command: Unknown
USE voltage: 0OV

USE current: 0 mA Power: off
Temp.: 50.4 °C
Program

Sync buf free: 32

Date Time Source Message

Clear log Save log Tech. support Exit

Puc. 3.5: Tnasuoe okno mDrive Direct Control

Orkpoiite «Settings...», maxwmure Ha KHOOKy <«Load setting from file...» wu BoIOepure KOHDU-
rypanuonubiii  daiisi  (upoduib) asd  Bamero mnosunuoHepa u3 orkpwbiBiieiica manku C:\Program
Files\mdrive direct control\profiles. Bce nona menio «Settings...» aBromaruuecku Oy/1yT 3amoiHe-
HbI 3BHAYEHUSIMU, TIOMOOPAHHBIMHA I BAIIETrO TTO3MUIIHOHEPa. Kem HyKHbIH (daiis He HaliIeH, 0CTaBbTe 3ampoc
Ha caiiTe MO IepKKU.

3.1. Kparkoe pykoBoacTso v Ha4asio pabotbi 17
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Settings EM204

* Device
Borders
Maximum ratings
Mateor & Driver type
DC motor
BLDMC motor
Stepper motor
Power management
Brake control
Control
Position control
Horme position
PID control
TTL sync
UART
EXTIO
About device

“ Program
Interface
Cyclic motion
Log
Graph
Uzer units
About

v Stage
Pozitioner name

Reset

Borders setup

O By position

Left border  |-1000 0/256 steps =
HEH B2t steps Border

Right border | 1000 0/256 steps =

Border

Stop at left border
Stop at right border

(®) By limit switches
Lirnit switch 1

Pushed position | dose -

Limit switch 2

Pushed position | close -

[] Border misset detection

left -

right -

Load settings from flash

Default file location Save settings to flash

Load settings from file...

Save settings to file. ..

Compare two files

Puc. 3.6: mDrive Direct Control, memio Settings

Cancel Apply

3.1. Kparkoe pykoBoacTso v Ha4asio pabotbi
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Ilpenynpexgenue: st paboThl KOHTPOJIIEPA C IBUTATEISIMEU 003aTE/IbHA KOPPEKTHAS YCTAHOBKA!
® pabouezo moxa,
® 2paHUY JBUINCEHUA U KOHULBUKOS,
® KPUMUYECKUT NaApamMempos,
o ozparuvumened,
® DENHCUMA NUMAHUA MOMOPG.

Eciu BbI peniniy HACTPOUTH KOHTPOJLJIEP CAMOCTOATEIBHO, 00I3aTeIbHO IIPOBEPHTE ITH HACTPOUKH!

KouTrpoJuiep roros Kk patore!

3.1.5 MNposepka paboTocnocobHoCTH

s mpoBepKY MPaBUIBHON HACTPONUKN KOHTPOJLIEpa HaxkMuTe B TiiaBHOM OoKHe mDrive Direct Control kira-
BWUIILy BJIEBO WJIM BIPABO B IEHTPAIHHOM Psily KJIABHUII yrpasenusi. [lo3unmonep n0mKen Ha9aTh JBUTATHCS.
s OCTaHOBKYM BPAIEHUs HCIOJIb3yiTe MEeHTPAIBHYIO KJIABUIINY IJIABHOW OCTAHOBKH.

4 n »

Obparure BHUMAaHUE HA TapaAMETPhl TUTAHUS KOHTPOJLIEpa B 6si0ke Power. TaM MOXKHO yBUIETH HATIPSIXKEHUE
MUTAHUs, TOTPEOIAEMBbIH TOK U TEMIIEPATYPY KOHTPOJLIEPA.

Power

Power voltage: 11.41V
Power current: -1 m#A
USB voltage: OV
LISB current: 0mA
Temp.: 52.5°C

Ecnu npu crapre asuxkenus roasHoe okHo mDrive Direct Control okpacuioch B KpACHBIH I[BET, TO 3TO CBU-
JIeTebeTByeT O cpaboTaBiieii 3amure U nonaganun B pexkum ALARM. 910 MoxeT ObITh BBI3BAHO HEIpa-
BHJIBHBIMU HACTPONKAME, HEBEPHBIM MOJKIIOYEHUEM [TO3UIMOHEPA WJIM HEUCIPABHOCTHIO KOoHTpOosutepa. [To-
JpobHei cMoTpuTe B pasnerne Kpumuueckue napamempol.

3.1.6 YnpasseHve 13 NoJ1b30BaTE/IbCKUX NMPUSIOXKEHU

s ymobHOrO yrpaBjeHus KOHTpOJiepoM mDrive BbI MOKeTe HCIOJIb30BaTh mporpammy mDrive Direct
Control. Oauaako, eciiu y Bac €CTh HEOOXOAMMOCTh YIIPABJIATH KOHTPOJIJIEPOM U3 COOCTBEHHBIX TPUJIOKEHMUIA,
BBI JIETKO CMOXKETEe 3TO CHeJaTh, MCHONbB3ysa (pyHkmuu o6mbamorekn libximce. B xomnaexme paspabomuuka
bubauomery TMpeJCcTaBIeHbl NPUMEPHI HA PA3JIMYHBIX f3bIKaxX nporpammupoBanus: C, C#, Python. Ecam
Bam HeoOX0amuMO aBTOMATH3NPOBATEH HEOOJIBITIOE KOJTUIECTBO MeHCTBHi, TO, BO3MOYKHO, BMECTO pa3paboTKu
COOCTBEHHO# TPOTPAMMbI BBI couTeTe 0oJjiee 11e/IeCO00Pa3HbIM HCIOIB30BATE ST 9TOTO CKPUNMOEHLT A3bUK
nporpammbl mDrive Direct Control.

3.1. Kparkoe pykoBoacTso v Ha4asio pabotbi 19
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3.2 lNMpumep noakOYeHUs1 MPOCTOro MOTopa

o Obwudi caywat

o [Ipumep
— ITodzomoska
— Iodxarwuernue Momopa u IHKOOEPE K KOHMPOALEPY

3.2.1 O6wwmii cnyyaii

st TOro, ITOOBI MOJAKIIOUYNTH MOTOP K KOHTPOJLIEPY, HEOOXOANMO 3HATH PACTHHOBKY Pa3béMa nodka104eHus

NO3UYUUOHEPE, & TAKAKE TUMOBYIO CXeMY MOIKIIOUEHUS MOTOPA K KOHTPOJLIIEPY:

20
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PRI OG

17]1819]20]2122]23[24]

)
7
©|
ol

cs DVI-I connector

External 5-24 V reference supply voltage

EXT REF SUPPLY | 1 for output GPIO, EMBRAKE and SYNC signals

LIM 1 2 |—— 1st limit switch

LIM 2 3 |——— 2nd limit switch

Digital output for magnetic brake control, 5-24 V,

EMBRAKE (B > depending on EXT REF SUPPLY

Not connected 5

Not connected T
Not connected T
Not connected T

EXTIOIN 1 9 |———— 5-24 Vinput GPIO 1 signal

EXTIO IN 2 10 5-24 V input GPIO 2 signal,
L | alternative function moving button
EXTIO IN 3 1 5-24 V input GPIO 3 signal,

alternative function moving button
Output GPIO signal, 5-24 V,
depending on EXT REF SUPPLY
Output synchronization signal, 5-24 V,
depending on EXT REF SUPPLY

EXTIO OUT B
SYNC OUT 13—

SYNC IN 14 —— Input synchronization signal, 5-24 V

An analog 0-3.3 V input
Joy 15 used for external joystick connection E ncod er

An analog 0-3.3 V input
POT 16 used for general purpose

5 V output, 500 mA - for stabilized output ]
for limit switchers, encoder power supply, etc. i s
Logic GND for limit switchers, encoder, etc. 18 GND
Encoder channel A ? Chanel A
Inverted Encoder channel A ; Chanel A
Encoder channel B ; Chanel B
Inverted Encoder channel B ; Chanel B
Revolution sensor input ? Rev
Inverted revolution sensor input ? Rev

Phase A of SM or phase A on BLDC motor C1
Not phase A of SM or phase C on BLDC motor E:) @ Connection fOI‘ BLDC
Phase B of SM or phase B on BLDC motor g—l DVI'I con neCtOI‘
Not phase B of SM H

— Phase B
Power GND

Puc. 3.7: Obmas cxema MOIK/IIOYEHUs TO3UIMOHEPA € SHKOIEPOM depe3 paszbem DVI-I

IIpnmeuanne: Eciu kananbt A u B sHkozepa paboraioT B pexkunMe OTKPBITOIO KOJJIEKTOPA, TO JJist obecie-
YEHHMS MAKCHUMAJIbHON 9aCTOTHL IEPEJAd CUIHAJA HA BBICOKUX CKOPOCTSAX BPAIIEHUS MOIYT HOTPEOOBATHCS
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JIOLIOJIHUTEJIbHBIE LHOATIZKKK BbIXOAOB HKO/EPa K uuranuio 5 B pesucropamu (cm. Paboma ¢ snkodepamu).

3.2.2 Mpumep

Paccmorpum niogxmouenue asuraress ¢ sakomepom CUI INC AMT112S-V k korTposuiepy mDrive Ha npu-
Mepe aByxdazuoro marosoro moropa Nanotec ST5918L.3008-B.

3.2.2.1 Moarotoska

s mavajia paboThl HAM TTOHAL00ATCA:

Morop;

DHKO/IED;

Pacnunosra passéma DVI-I nins mDrive;
Crenmdukarnms Ha MOTOP ;
Crenudukanys Ha SHKOIED ;

ITasinpHOE OOOpYHOBaHME: MAAIBHUK, IIPOBO/IA, (IIIOC, MIPUTIO, KYCadKNd, TEPMOYCAI0IHbIE TPYOKH pa3-
HBIX PA3MepOB;

Bunater M2.5x6 015 KperieHust SHKOAEPa;
Tepmoxkureit;

DVI kopuyc + pazbém (male) u npoBoga Jjisi U3rOTOBJIEHUS] CBOErO Kabesis;

3.2

Mpumep nogkslOYEHUs1 NPOCTOro MOTOpa 22


https://ximc.ru/attachments/download/16836/ST5918L3008.pdf
https://ximc.ru/attachments/download/16848/amt11-v.pdf

mDrive
PykoBopacteo nonb3osarens, Beinyck 3.1.0

CEEEEC T
e
EEEEEEE.

Female

Housing Plug

3.2.2.2 MopgknoyeHne MOTOpa 1 IHKOAEPA K KOHTPOSEPY

e [Ipexxe vem HauaTh paboTy, cOOEpPUTE SHKOIEP B COOTBETCTBHE C MHCTPYKIUEH MO0 cOOpKe, Ipuarae-
MOW K HEMY.
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Puc. 3.8: Morop 6e3 sukomepa. Ob6parure BHUMaHWE HA 2 OoTBepCcTUS M2.5 K KOTOPBIM OOBIYHO KPEMUTCS
SHKO/JIED

Pwuc. 3.9: MoTop ¢ mpuKperiéHHbIM SHKOJIEPOM

¢ B cnenudukanuu moTopa Haiiaure MapkupoBky BbiBozos (11 Nanotec ST5918L.3008-B ona naxomurcst
ClIpaBa BHU3Y):
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WIRING DIAGRAM

(A) BLK 3

BLK /WHT
GRN/WHT

Puc. 3.10: Koarakter MmoTopa

TYPE OF CONNECTION (EXTERN) MOTOR

UNIPOLAR

1WINDING

SERIAL JPARALLEL

CONNECTOR
PIN_NO.

LEADS

WINDING

A —
COM —L_
A —
B —

com -
B\ —

A
A —

A A E
A\

B
B —

A T
B
L

I
B\ — | B\

BLK

BLK/WHT

GRN/WHT

GRN

RED

RED/WHT

BLU/WHT

QO ||| =M | —

BLU

BL
_ia
jB
_Hp

Puc. 3.11: Tun coequnenus

— Cyl1ecrByer HoCaeI0BATEIbHOE U MAPAJLIETILHOE CoeIMHEeHe OOMOTOK, IIPUYEM KaXKJI0e U3 COeJIr-
HEHUl TTO3BOJISIET MOJIyYUTh CBOU XapPAKTEPUCTUKH JJIsi MOTOPA. MbI COeMHIM OOMOTKH TIOCIEI0-
BaTeIbHO (HA KAPTUHKE BBIMIE 0003HAUEHO KPacHbIM). JIjis 5TOro mpoBoja, UMEIOIIHE 1BA I[BETA
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BLK/WHT u GRN/WHT, a raxxxe RED/WHT u BLU/WHT nazno coegunurs Mexay coboit
monapuo. Jlaiee HeoOGXOIUMO MOCTaBUTHL B cooTBETCTBUE A, He A, B, ne B KOHTakTaMm pa3béma
KOHTPOJIJIEPA, KOHTAKTHI 00MOTOK MoTopa ST5918L3008-B: uépwHbiit, 3e1€HBIH, KPACHBIH, TOIY-
6oit. Oxna obMoTKa - 310 coenunenne A - ne A wnmu B - ne B. Ilocne coenunennss Mexkry coOoit
JBYXIIBETHBIX [IPOBO/IOB, IMOJYYUTCSA YTO OIHA OOMOTKA MOTOPA - ITO COeIMHEHne YEPHBIH - 3es1é-
HBIi, a Apyras KpacHblil - rosy6oii. ITosromy coorBercrBue KOHTAKTOB Oyner TakuM: 46pHbIi- A,
3enéubIit - ne A, Kpacuslit - B, romy6oit - ne B. 9TO e COOTBETCTBHE BUIHO Ha KapTuHKe «Twum
COEINHEHUS» BBIIIIE.

— Jliis mOJKITI0YeHUsT 9HKO/IEPA OTKPOiiTe creludUuKAINIo Ha SHKOJAED U HAMINTE HAa €ero pa3béMe 5
kourakToB: A+ (kanan A), B+ (kanan B, caunyrsiit ornocurensno A na 90 rpax), Z+ (cuérauk
oboporos), 5V, GND. I1x nalio BbIBECTH OT 9HKOJEPA D [IPOBOJLAMU U ILyCTUTH BMECTE € IIPOBOAAMU
OT MOTOpA, T.K. Jajiee OHU TOHAyT Ha omuH pasbéMm. Jukomep CUI INC AMT112S-V umeer 18-
MTUHOBBIN BXO/I, TIO9TOMY HAJO C/IeJaTh Kabesb C TAKUM Ke Pa3bEeMOM Ha KOHIIE, YTOObI BHIBECTH
HEOOXOIUMbIE CUTHAJIBL:

KonrakTet sukonepa A+, B+, Z+, 5V u GND coorBercrByior koutakram 19, 21, 23, 17, 18 DVI-1
male paszséma COOTBETCTBEHHO.

Hug ynobersa Bocnonb3yiirecs rabiaunamu noakiaodenns K DVI-I pazbémy (B ckoOkax yka3aH HOMEP HHHA
HA COOTBETCIBYIOLIEM pa3béMe):

KonTakTsl Ha pa3dbeMe 3HKoj/iepa | KourtakTsr DVI-1I
A+ (10) Oukozep A (19)
B+ (8) Dukozxep B (21)
Z+ (12) Bxox parumnka oboporos (23)
5V (6) Brixox 5B, 100 MmA (17)
GND (4) Bemuta jorugeckas (18)
KourakTel motopa | Kornraktet DVI-I
A (BLK) I, daza A (C4)
not A (GRN) I dasa ne A (C3)
B (RED) I/ daza B (C2)
not B (BLU) I dasa ne B (C1)

o Ilpunasiire Boimeykaszanubie KOHTAaKTHI K DVI-I male pazbémy:
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Puc. 3.12: [IpoBoma oT MOTOpa ¥ HHKOAEpPA, COOPAHHBIE TIPU MOMOIINA TEPMOYCATOIHON TPYOKH.

ObpaTuTe BHUMAHUE HA HAJMYHE TEPMOYCATOYHBIX TPYDOK MAajoro pasmepa Ha MPOBOAAX, UIYIIHX K
obmorkam mMoropa (BLK, GRN, RED u BLU), a Tak:ke Ha coeuHEHHBIE BMECTE IBYXIBETHbBIE [IPO-
Boma (BLK/WHT u GRN/WHT, RED/WHT u BLU/WHT). Tonenbkue 1IPOBOJAKY - 9TO KOHTAKTHI
suKozepa. Ux 5 mTyk.
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Pwuc. 3.13: Torossrit mpoBoa, uaymmit or Mmotopa ¢ DVI-I pazwémom Ha KomHIte

PekoMmeHmanms: ucrosib3yiiTe TepMOycaiodHble TPYOKH Majoro auamerpa (2-3 M) npu nafike KOH-
takTOB K DVI-I pazbémy u 601611010 AuaMerpa - [1Jist TOro, YTobbl Yepe3 HUX IPOIYyCTUTh BCE MIPOBO/IA,
uaymme OT MOoTopa u dHKozepa. Hanesaiire TpyOku 10 maiikm.

e Hamecnre TepMOKII€ii Ha TOTOBYIO KOHTAKTHYIO YaCTh U 3aTAHUTE KAOeJIh C Pa3beMOM BIJIOTHYIO BHYTDb
KOpIIyca.
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e Temepb MOTOpP MOXKHO IMOAKJIIOYUTDL K KOHTpOosutepy mDrive.

Omnucanune n HACTPOITKKM MpodUIId Jana B cieayromeil riaase Pyunan nacmpotixa npopurs.

3.3 Py4dHas HacTpoiika npocpuns

e Bsederue

e [lodzomosexra % pabome

e Hacmpotixa pabouezo moka

e Hacmpotixa 6a306b1T napamempos

e Hacmpotixa annapammvl KOHUESbT 6bikA0%amenct, npouedype asmokaiubposku.
e Hacmpotixa napamempos snkodepa

o Hacmpolika KUHEMAMUNECKUT TAPAKMEPUCTUK KOHMPOIIEDPQ

e Paboma ¢ noavb306amMeENLCKUMU e@uuuu(zmu U3MEPEHUA

3.3.1 BBegeHune

Tlocse noax/rOYeHUst MOTOPA, HACTPAUBAIOTCH HEODXOJMMble st paborbl napamerpbl (cm. IIpumep
nodxovenus deuzamens. PaccMorpuM HacTpoiiKy mnpodwusis wa mpuMmepe marosoro Moropa Nanotec
ST5918L3008-B.
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3.3.2 loaroTtosBka Kk pabore

e YcramasnuBaeM u 3amyckaem mDrive Direct Control (cm. pasmen Kpamroe pykosodcmeo u nawaso
pabomaot).

e 3arpyxaeMm IpoGdUIIb ¢ BHICTABIEHHBIME 110 YMOIIAHUIO HACTPoiikamu. Jlia 3Toro orkpoiite Settings
-> Load setting from file. .. u Bri6epure xilabdefault.cfg, neskamnmit 8 kopre mankn ¢ mDrive Direct
Control.

3.3.3 Hacrpoiika pabo4dero Toka

HepBOHa‘IaJ’IbHO HeO6XO/‘_II/IMO HaCTPOUTH HpaBH.}IbeIfI TOK B OOMOTKax JBUTATEJIA:

o I3 cnermdmkannn HaXomuM TOK ¢pas3bl 2.1 A - 370 MakCHMaJIbHOE 3HAYEHHE TOKA JJIsi JTAHHOIO
MOTOPA IIPU COEJIMHEHNH 0OMOTOK IIOCJIEAOBATEIbHO:

CONNECTION | UNIPOLAR OR BIPOLAR
SPECIFICATION BIPOLAR-1 WINDING | SERIAL PARALLEL

VOLTAGE (VDC) 3.0
AMPS,/PHASE 3.0 2.1 42

RESISTANCE/PHASE  (Ohms)@25°C | 1.0410% 2.0410% 0.5410%
INDUCTANCE/PHASE (mH) @1KHz | 2.2420% 88+20% | 2.2420%

e Haxonsce B okne Settings, orkpoiire Briajgky Stepper motor. Tyr 3amarorcss Takue napaMerpbl, Kak
CKOPOCTh BPAIIEHWs, YCKOPEHHUE, PEeXKUM JBMzKeHust u ap. (noapobuee cm. Hacmpolixa Kunemamuky
deuoicenus (Iazoewii deuzamens)). B none Motor parameters-> Nominal current BbICTaBISIETCA TOK
da3zwr s MmoTopa. B 310 moste Hy:KHO Boucarh 3HaUEHNE He IpeBbIniatomiee 2.1 A:
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Settings SM1 n
* Device ~
Borders Motor parameters
Maximum ratings [] Revers
Motor & Driver type )
DC motor [] Move with max speed
BLDC motor Limit speed with max speed
Stepper motor Max nominal speed |4IJ 0/256 steps(s > |
Power management
Brake contral Mominal current | 2100 mA = |
Cc'r!t.rnl [ current as RM3
Position control
Home position Motion setup
PID control
TTL sync Working speed | 500,256 steps/s S
UART [] Backlash compensation 575 0/256 steps =
EXTIO
About device Backlash compensation speed 50 0/256 steps/s =
“ Program Acceleration | 100 0/256 steps/s2 = |
Interface
Cyclic motion Deceleration | 1597 0256 steps/s2 = |
Leg Steps per turn | 200 steps = |
Graph
User units VMicrostep mode 1/256 step -
About
v Stage Feedbacdk
Positioner name ) None
Encoder mediated v

Reset

Default file location

3.3.4 Hactpoiika 6a30Bbix NnapamMeTposB

Load settings from flash

Save settings to flash

Load settings from file...

Save settings to file...

Compare two files

Cancel

Apply

e YkaxkeM cKopocTb Bpaienus B nosie Working speed. Pekomenyemasi Besimauna ckopoctu He Oosiee
1000 steps/s mpu mepBoM 3amycke. B Tom e okHe ykaxure Maz Nominal Speed (5000 steps/s
J71s1 GOJIBITMHCTBA, MOTOPOB ¥ MO3UIMOHEPOB ABJISETCS PA3YyMHBIM 3HAYEHUEM) U YCTAHOBUTE TAJIOUKY
Hanpotus Limit speed with maz speed. Jlannasi HacTpO#Ka HYKHA, 9TOObI OTPAHUYUTH CKOPOCTH MOTOPA,
T.K. HEKOTOPBIE MEXAHUYIECKHUE CUCTEMbBI MOTYT OBITH HE PACCIUTAHBI HA BHICOKHE CKOPOCTH W CJIAIITKOM

ObICTPOE BpALEHUE MOXKET [IPUBECTU K CUJIbHOMY M3HOCY MEXAHUKHU HOJIBUXKKHU/MOTODA.

e U3 cnenmdukaimm MOTOpa HANAEM KOJIUYECTBO MIAroB HA, 060pOT. JIjIs HAIIIEro MOTOpa 9TO 3HAUYEHUE
pasuO 200 steps. Ykaxkem ero B mnoje Steps per turn. OOBIYHO B ONMUCAHWAX K MOTOPY NPUBOIUTCS
BEJIMYWMHA, OJHOTO IIara B I'PAJIyCcax, UCXOJd W3 KOTOPOH MOXKHO PACCIYUTATH KOJIMIECTBO ITArOB HA,
obopor, 3Hasi, 9T0 B omHOM 0bopore 360 rpaIycos.

3.3. Pyuynas Hactpoiika npocuns
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e IIposepbre, 4T0 IpH crapre JABUXKeHUs BHpaBo u3 riasHoro okxHa mDrive Direct Control nojsuzkka
dusnveckn TOXKE IBUKETCS BIpaBo. Kcam 310 He Tak, TO MOCTaBbTE rajiovuky Reverse B mosie Stepper
motor -> Motor parameters.

3.3.5 HacTpoiika annapaTHbIX KOHLEBbIX BblK/lO4YaTesnel, npoueaypa aBTOKanno-
pOBKN.

IIpumeyanne: [lanHbI NYHKT MOAPa3yMeBaET HCIOIH30BAHUE MO3UIMOHEPOB C ANIIAPATHBIMYU KOHUEE LM
svkarovamenamy. Ecim B Bamell cucreMe amnmapaTHbIE KOHIEBBIE BBIKIIOYATETN HE MPEIYCMOTPEHBI, TO
PEKOMEHIyeTCsl OTKJIIOYUTH OCTAHOBKY IO KOHIIEBUKAM B HACTpOWKax. JIjis 3Toro ciemyer yOpaTh rajouku
Stop at right border u Stop at left border Bo BriIaake Borders.

Tosuuonepbl GbIBAIOT € OrPAHUYEHHBIM (TPAHCJIATOPbI) U C HEOIDAHUYEHHbBIM JMALIA30HOM JIBUXKEHUs (pOTa-
Topbl). Orpanndenve AUANa30HA TEPEMEIICHNS MOXKET OCYIIECTBIIATHCS C TIOMOIIBI0 KOHIEBBIX BBIKIIOYATE-
Jieit v o no3uruu. [Ipu pabore ¢ MO3UIIMOHEPAMY TEPBOTO THUTIA MPU HENPABUIHHONW HACTPOIKE KOHIIEBBIX
BBIKJIIOUATEJeN CyIIeCTBYeT PUCK CIOMAaTh MEXaHUKY, T.K. MOJBUXKHAA YaCTh MOXKeT MHONBbITAThCA BbleXaTb
3a MpPeesbl JOMYCTUMOTO IMANA30Ha IBUKEHNA. ¥ POTATOPOB TaKoW mpobsiembl HeT. Takke cieayer nuMerh
BBU/LY, 9TO y POTATOPOB MOXKET OBbITh BCEI'O OJIUH KOHIEBUK.

e Jljis paboOThI C KOHIEBBIMHU BBIKIIOUATESIMA KOHTPOJIIEPY HEOOXOAMMO yKa3aTh KAKOW W3 HUX OyIeT
JIEBBIM, & KaKOii - mpaBbiM. MHOTIA 9TO 3apaHee HEU3BECTHO, a W3BECTHO JIUIIh, 9TO 008, KOHIIEBUKA, TIOJI-
KJIIOYEHBI U CPA0ATHIBAIOT KAXKIBIN 110 JTOCTUKEHUH CBOEI TPAHUIBI epeMerenns. Ecin HenpaBuIbHO
HACTPOUTH KOHIEBUKH, TO TO3UIMOHED MOXKET 3aKJIUHUTH. 1109TOMy KOHTPOJIEP MOAIEPKUBAET IPO-
CTy1I0 QyHKIUIO OOHAPYKEHNST HEBEPHO HACTPOEHHBIX KOHIIEBHUKOB, OCTAHABJINBAICH 110 OOOUM M3 HHX.
Yb6enurech, 9To:

- HO,ELBI/I}KH&H 9aCTh HaXOJIUTCA BIAAJIH OT KOHIIEBUKOB;

— ITonsipHOCTH KOHIIEBUKOB HACTPOEHA MPABUJIbHO (MHIUKATOPbHI KOHIEBUKOB HE IOPAT B IJIABHOM
okue mDrive Direct Control). B ciyuae nenpasuibHOil HACTPOIKHU, HOMEHSANTE MX HOJIAPHOCTH
(Borders -> Pushed position), uHAuKATOPbL JOJI2KHbBL [IOIACHY Th.

Control

0 000/256

4 [ | [+
|4 (2] Home B zero & Stop (2 Cydic b
-500 -400 -300 -200 -100 0 100
P I N U [ T T I T T N I T T 0 O A B A A I
¥10 steps
Move to | 0 0/256 steps g
Shift on | 0 0/256 steps g

— Bxuriouena oCTaHOBKa 110 000MM KOHIEBUKaM (Tajiouku Hanporus Stop at right border w Stop at
left border Bo Bknauke Borders).
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e Bxiounre (irar obnapyzkeHnst HEIPABAJIBHOTO IMOJIKJII0OYEHUsT KOHIIEBUKOB Border misset detection Bo
BKIagKe Borders.

Settings SM1 B
w Device
Borders Borders setup
Maximum ratings () By position {®) By limit switches
Motor & Diri
otor & Drivertype Limit switch 1
DiC motor
BLDC motor Pushed position |open -
Stepper motor Leftborder |- 256 =
PP 58200 0256 steps Border lef -

Power management
Brake control

Limit switch 2
Control Right border | 10200 0/256 steps =+
Position control Pushed position |open -
Home position -
PID control eSS LI e
TTL sync
114 F"T}r Border misset detection
EXTIO [] stop at left border
About device

“ Program [] stop at right barder

Interface
Cyclic motion
Lag
Graph
User units
About
v Stage
Positioner name

Load settings from flash | | Load settings from file...
Default file location Save settings to flash Save settings to file...

Compare two files

Reset Cancel Apply

Puc. 3.14: Bknagka ¢ HACTpPOWKaMU KOHIIEBUKOB

e IIpu obHapy KeHUN HEBEPHOTO CpabATHIBAHNS KOHIIEBUKA, KOHTPOJIJIEP MOKeT mepeiitu B pexkuMm Alarm,
ecsIv BKJIIOYeHa HacTpoiika Fnter Alarm state when edge misset is detected B menio Mazimum ratings.
Pexkomenayercsa BKIIOIUTH 3Ty onmuio. Haguure aBukeHne B II00YI0 CTOPOHY U3 24061020 0kHa mDrive
Direct Control 10 0cTaHOBKY 110 KOHIEBUKY uiu nepexoja B pexkuMm Alarm. Ilpu BozuuknoBernn Alarm
HYYKHO TIOMEHSIThH KOHIIEBUKU MECTaMU, W3MEHUB 3HAUeHus B monsax Borders->Border ma mpoTuBomno-
JIOYKHBIE.

3.3. Pyuynas Hactpoiika npocuns 33



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.1.0

Ilpenynpexjgenume: 3amnmra OT MEPENyTAHHBIX KOHIEBUKOB HE TAPAHTUPYET, UTO O MpoDJeMe mepe-
MyTAHHOCTU MOXKHO 3a0biTh. OHa JuIIs 00ErdaeT MepBOHAYAIBbHYIO HACTPOiKy. [lpm mepemyraHHBIX
KOHIEBUKAX HEJb3s HAYUHATH JBUYKEHUE, €CITH KaKOW-THOO KOHIEBUK AKTUBEH, JayKe MPU BKIIIOYECHHON
GYHKIAN 3aIMUTHL.

CymectByer emé 2 crmocoba OnpeaesieHrs Kakoi n3 KOHIIEBUKOB MPABBIM, 8 KAKOM JIEBBIA:

e HeolOxoaumo 3HaTH, Ky/1a MOACOSINHEH KaXKIbIil N3 KOHIIEBUKOB B no3uinonepe. [Ipu 3arpyske mpodu-
JIsL C HACTPOMKAMU IO yMOJTYAHUIO, KOHIIEBUK, moacoennaénnbiii K muay 2 DVI-I pazbéma konTposiepa,
CUYUTAETCH JIEBBIM, & K IIMHY 3 - paBbiM. VIX paciosoKenrne OTHOCUTEIBHO TO3UIIUOHEPA HACTPANBAETCS
B noustx Limit switch 1 u Limit switch 2 (cM. CKPUHILOT BbiLie). 3allyCTUTe CUCTEMY HA MaJIEHbKO CKO-
pocrn (<100 steps/s) Boasn oT KOHIEBHKOB. Ecin HampapiieHne JIBUKeHWs K KOHIEBUKY OTIHYAETCS
OT OXKHAEMOTO, M3MEHUTE 3HAUEHUS B mojsgx Borders->Border Ha TpOTHBOMIOJIOKHBIE.

e Eciu BO3MOXKHO TOZJIE3Th K KOHIEBHKAM, TO MONPOOYy#Te AKTUBAPOBATH WX W YBHUIETHb B [JIABHOM
okre mDrive Direct Control 3aroparorimecst ”HIUKATOPBI. 3AMOMHUTE, KAKOW U3 WHMKATOPOB, KAKOMY
KOHIIEBUKY COOTBETCTBYET. 3aTeM, BIAJU OT KOHIEBUKOB, 3AMyCTUTE CUCTEMY HA MaJIeHHKON CKOPO-
cru (<100 steps/s) u yGemuTech, 9TO CHCTEMA JBUKETCS B HAITPABJIEHUN CPAOATHIBAHWS MPABUIBHOTO
BoIKJIIOUaTe si. CooTHECHTE 9TO ¢ TeM, 4To BuauTe B ritaBHoM okHe mDrive Direct Control. Eciu ma-
MpaBJI€HUE [BUKEHUsI K KOHIIEBUKY B PEAJHHON YCTAHOBKE W B TJIABHOM OKHE PA3IUYAIOTCs, M3MEHUTE
3HaveHus B nosisx Borders->Border na mpOTUBOIIOJIOXKHBIE.

st bostee momapoOHOIT nHMOPMAINN 0OPATUTECH K COOMBEMCMBYHULEMY NYHKMY JOKYMEHMAUUL.

e B konTposepe npeaycMoTpeHa mosiesHast GYHKIUS a8mokaiudposky domausmnet: no3uyuy st yCTa-
HOBKHU HAYAJIHHOTO TOJIO2KEHUST TIO3UIIUOHEPA.
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Settings SM1 n

¥ Device
Borders
Maximum ratings
Motor & Driver type 1st move speed | 3 85/256 stepsfs
DC motor
BLDC motor
Stepper motor [ Use second phase of homing
Power management
Brake control

1zt move direction right -

4k

Stop after limit switch -

Blind half turn

Control 2nd move direction left

Position control

4k

2nd move speed 0 0/256 steps/s
Home position
PID contral Stop after revolution sensar
TTL sync
UART
EXTIO Use fast homing algaorithm
About device

* Program

4k

Standoff |-12000 0/256 steps

Interface
Cyclic motion
Log
Graph
Uzer units
About
v Stage
Positioner name

Load settings from flash | | Load settings from file...
Default file location Save settings to flash Save settings to file...

Compare two files

Reset Cancel Apply

Paccvorpum Hanbosiee mpocToil BApHAHT HACTPOUKH ¢ OHOM a30oit ApmKenus. Hadars caeayer ¢ ycraHOBKU
ckopoctu niepBoit daser (1st move speed) npumepno B 5-10 pa3 menbineii, yem Working speed. 910 HyxKHO
JTst DOJTee BBHICOKON TOYHOCTH MPOIIELYPhl aBTOKAINO0POBKH. B moste Stop after ykaxkure limit switch, 9To0bI
B OPOLIECCE ABTOKAJIMOPOBKM MOJABUKKA JI0€37Kajia 10 OJHOIO W3 KOHIEBUKOB ([0 IPABOrO WJIM JIEBOIO -
Bbibupaercs B 1osie 1st move direction). B none Standoff ykaxkure ducisio B marax, Ha KOTOPOE HOJIBUKKA,
JIOJIZKHA OT'bexarTh OT KouneBuka. Haxkmure Ok umu Apply.

Ilpumeuanune: 3uauenue B noje Standoff aBasercsa 3makoBbiM. [los0KuTEIBHOE HAIPABIEHKE - TPABO. 10
€CTb, €CJIA IPOIEIypPa aBTOKAJIUOPOBKHM HACTPOEHA II0 IPABOMY KOHIEBHKY, TO IJisl TOO, YTOOBI IIOJABUKKA,
oTbexajia OT Hero BjaeBo B mosie Standoff n0JKHO ObITh OTPULATEIHLHOE 3HAYEHHE.

e 3amycTrTe MpOIEAYPY aBTOKATHOPOBKHM, HaXKaB Ha KHOMKY (o home B riasmHoM okHe mDrive Direct
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Control. Pe3ysibrarom Oyjer aBuzKeHUe HOABUKKK JI0 YKA3AHHOIO KOHIIEBUKA C OTHOCUTE/IbHO HU3KOI
CKOPOCTBIO U CMEIIIEHNe OT Hero B CTOPOHY Ha 3HAYeHWe, yKa3aHuoe B mose Standoff.

e llocire BoimoHeHUst aBTOKAINOPOBKY HaxXkmute ZER(O B rmaBuom okue mDrive Direct Control mis
YCTAHOBKY HAYAJIA CHCTEMBI OTCYETA.

e Ilosropure nponenaypy xaaubposku Bropoil pa3. Ilogsuakka, npu 3TOM, JO/KHA CHOBA BEPHYTHCHA B
HysieByto no3unuio. OOpaTuTe BHUMAHNUE, YTO MOTYT OBITH HEOOIBIIIE OTKIOHEHNST OT HYJIsl, CBSI3aHHbIE
C TIOTPENTHOCTHIO MPOIIEIYPhI ABTOKAJIMOPOBKH.

3.3.6 HacTtpoiika napameTpoB 3HKOoAepa

IIpumeuanue: Jlannblii MyHKT M0Pa3yMeBaeT UCIOJIb30BAHIE MOTOPA C 9HKOAepoM. Eciu y Bac asurarenn
6e3 9HKO/Iepa, TO OIMCAHHBIE HUKE IAPAMETPbl MOYXKHO OCTaBUTH O€3 W3MEHEHU.

o Kaxk/iplii HKOJED MMeeT XapaKTEPUCTUKY, YKA3BIBAIOILYIO KOJMYECTBO UMITY/IbCOB Ha obopor (Pulse
Per Turn - PPT). [lna xoppekTHO paboThl SHKOAEPA ¢ KOHTPOJIEPOM, HEOOX0AUMO B uHTEp(dEiic
mDrive Direct Control, B nosie Encoder counts per turn (Bkiauka Stepper motor) Buucarb Kosiu-
9eCcTBO OTCYETOB PHKOAEpa Ha 0060poT, KoTopoe pasHO 4XPPT. Hampumep, eciin Ball SHKOAEP HMEET
1024 umnynnca Ha 000poT, To B mose Counts per turn BnucbiBaercs uuciao 4096:
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Settings SM1 n
v Device Working speed | 50 0,256 steps/s > | -
Borders
Maximum ratings [] Backlash compensation 575 0/256 steps =
Motor & Driver type Backlash compensation speed 50 0/256 steps/s >
DC motor
BLDC motor Acceleration | 100 /256 steps/s? 2]
Sl Deceleration | 1597 0/256 steps}s? 2
Power management
Brake control Steps per turn | 200 steps ¥ |
Control
crostep mode 256 ste -
Position control £l ¢
Home position Feedback
PID control
TTL sync Q None
UART EMF
EXTIO
About device
* Program 1E0IETEd
Interface Type Differential -
Cyclic motion
Log Encoder counts per turn 4000 counts =
Graph [] Encoder reverse
Uzer units
About BackEMF estimator
¥ Stage -
Pasitioner name Autodetect Inductance 0 =
Autodetect Resistance 0 S
Autodetect Back-EMF coefficent 0 S
v

Reset

Default file location

Load settings from flash

Save settings to flash

Load settings from file...

Save settings to file...

Compare two files

Cancel

Apply

e 3amycrure BpaineHue u3 24061020 okna mDrive Direct Control. Eciu Bcé HaCTpOEHO NMPaBUJIBHO, TO
BHU3Y OKHA 3aroputcs 3esiéabiM uaukaTop ENCD. B ciayuae, eciiu ENCD umeer xéirbiii mger, To ciie-
JlyeT TIOCTaBUTH TasouKy Encoder reverse Bo BKiazake Stepper motor, B mojie ¢ HACTPORKaMHU SHKOAEDA.

Kpacusriit nser ENCD ykaspiBaeT Ha HajJw4gne TpoOsIeM C TEPEecIdETOM TO3UIUN IO SHKOIEPY.

e CymecTByeT BO3MOXKHOCTH aKTHBHPOBATH KOHTPOJIb IIO3UIUHU II0 3HKOAEpY. jis 3TOro BO BKJIAIKE
Position control cnemyer moctaButh ranoduky Position control u B mone Threshold yka3zarb momycru-
My ommbKy B orcuérax sukozepa. Torja npu paccorjiaCOBaHMM IIO3UUUU C OTCYETAMM IHKOJEPA,
B rmaBuHoM okHe mDrive Direct Control 6ymzer 3aroparbes wamgmkarop SLIP wu, ecau crout ramodxa
Alarm on errors, KOHTpOJLIED OyeT nepexoauTh B cocTosare Alarm. Ycranoska Correct errors mo3Bo-
JIIeT KOHTPOJLIEPY paboTarh B PeXKKUMe BEAYIIEro 3HKOIEPa, KOMICHCUPYS PA3HUILy MEXKJy pPeabHOI

Mo3UIUell U MO3UIUENR, COOTBETCTBYIOIIEH OTCUYETaM SHKOJIEPA.
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¥ Device
Bu:nru:l.ers . Paosition control
Maximum ratings
Muotar & Driver type Base Encoder -
be n:u:tCI' Threshold 3 steps 2
BLDC motor
Stepper motor Error action
Power management (7) Alarm on errors

Brake control
Control @ Correct errors
Position control () Ignore errors
Home position
PID control
TTL sync

UART

] Inverted revolution sensor

3.3.7 HacTpoiika KUHEeMaTU4YeCKNX XapakKTEepPUCTUK KOHTpoJsiepa

e Bo Bkuazke Stepper motor MoxHO yka3zaTh Heobxomumoe yckopenue (Acceleration) u 3amenjenue
(Deceleration) st uCoJb3yeMOro WAroBoro asuraresis. Ipouesypa Bbibopa ouTUMaJbHbIX 3HAYEHUIT
CTIeIYIOITIAsT:

— Hauunas co 3HaveHuii M0 yMOJIYAHUIO, Je/aiire HeGO/IbIIME CABATU MOTOpA (CTapT u OBICTDDI
CTOII), MOCTENeHHO yBeauuuBasa Acceleration 10 Tex NOp, 1OKA JBUXKEHUE NPH 3TOM HE HAUHET
CPBIBATHCS WU OBITh HECTAOWIbHBIM. [IpUMUTE yCKOpEHHE PABHBIM IIPUMEDPHO NOAOGUHE ITOrO
3HAYEHUS.

— 3ame/jreHne MOYKHO HACTPOUTH MpuMepHO B 1.5 - 2 pa3a GoJblie, YeM yCKOPEHHE.

e Ecnu B Baleit MeXaHWYECKON CHCTEME TOIbe3], B KeJaeMyIo TO3UIUI0 CJIeBA M CIIPaBa HEOJIWHAKOB
¥ IPUCYTCTBYET JIOQPT, TO €CTh BO3MOKHOCTH YCTPAHUTH 3Ty HEOJAHO3ZHATHOCTH. ljis 3TOr0 mocraBb-
re rajouky wanporus Backlash compensation B Stepper motor u yka)kKure 3HAYEHUE, [IPEBDIIIAIOIIEE
BeJInunHy JIodTa. 3HAK ITONH HACTPONKY ONpENeIsieT HAMPABIEHUE MOAX0Ma. 110OKUTETbHBIN 3HAK
O3HAYAET TMOAXO/ CJIEBA, 8 OTPHUIATEIbHBIN - cipaBa. B mone Backlash compensation speed nactpoiiTe
CKOPOCTH, C KOTOPOii Oy/IeT BBIMOJHATHCS KOMIEHCAIMOHHOE IBIKeHne. Ké Besmunna 0KHA OBITH
MasieHbKoll (3HadyeHud 50 steps/s HoCTaTOUYHO), 4T00bl He ObLIO «3aHOCOB» BO BpeMs aHTHIIOMTA.

e Ilocsie OCHOBHOI HACTPORKHU [O3ULMOHEPA,/ MOTOPA MOXKHO yBeIM4uTh pabouyio ckopocrb. [Ipoueaypy
HACTPOUKM paboueil CKOPOCTH MOXKHO MPOBECTH IKCIEPUMEHTAIBLHO, MOJO0OHO TMPOIEaype HACTPONKHU
YCKOpEeHUs, T.e. BEIOpATh 3HAYEHNE IPUMEDPHO B 2 pa3a MeHbIIIee, 9eM TO, TPU KOTOPOM HAOJIIOTAETCS
HecTabmIbHOE JBUKeHue. Jljia mpoBepKy CTAOMIHLHOCTH BPAIEHUS PEKOMEHIYETCs BOCIOJIb30BATHCS
dyukmueit Cyclic B uarepdeiice 24061020 0kHa, TPEABAPUTETHLHO €€ HACMPOUS.

Device
~ Program Cydic motion setup

Interface Paint to point setup

Cyclic motion () Border to border
Log Left |0 0/256 steps

ik

Graph {®) Point to point Right | 1000 0,256 steps
User units

About

41k

¢ B nosie Microstep mode Mbl pekomenyem ocraBuTh 3Hadenue 1/256 steps.
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3.3.8 PabGora c nonb30oBaTeNnbCKUMU €AnHNLAMN U3MEpPeHUst

BagacTyio HEYJ00HO padOTaTh C IIaraMu U MAKPOIIIAraMu U X04eTcst paboTaTh ¢ 60jiee yIoOHBIMY € TUHUTIAMY
uzmepenus. [1o 310l mpuYmMHe B KOHTPOJLJIEPE €CTh BO3MOXKHOCTH MIEPECIUTHIBATH KOOPIUHATHI B TPUBBIYHBIE
eJIMHUIIB M3MEPEHMUsI, HAIPUMED B MUJLTUMETPBL UJIH MPALYChl. DTO JIeiaeTcs Bo BRiajake User units, rae yra-
3bIBAETCH BEJMYMHA IIara U COOTBETCTBYIOMIAA el eanania u3mepennsd. g 6omee moapobuoit nuadopmarun
00paTuUTECh K COOMBEMCMEYULEMY NYHKMY 00KYMEHMAUUL.

Hacrpoiika pabodero nmpoduiisi 3aBepimeHa.

3.4 PacyéT HOMMHANBHOIro ToKa

s Toro, 9To0bl 11aroBbIil ABUIATEb BHIIABAI MAKCUMAJIbHBIA BPAIIAIONMI MOMEHT, HO IIPUA STOM HE Iie-
perpesBajics, BaXKHO TTPABUJIBHO 33/1aTh TAKYI0 TEXHUYECKYIO XapaKTEPUCTUKY, KAaK HOMUHAJIBHBIN TOK.

Yewm Oosibilie TOK B OOMOTKE JBUTATENs, T€M OOJIbINE BPAIAIONIN MOMEHT Ha, Ocu. BaykKHO MOMHHUTDH, 9TO
C YBEJMYEHUEM IMTPOTEKAIOIIEro 4epe3 0OMOTKH TOKA, BBIIEISAEMAas TEIIOBAsi MOIIHOCTH JIBUTATENs yBEJIH-
yuBaercd. drobbl ABuraresb MOr paboTaTh JJIMTEIbHOE BPeMs, BblIeJseMas TeloBasg MOIIHOCTDL (3akou
Jxoyis — Jlenna) goszkaa ObITh MEHbIIE MOLIHOCTH paccesiius. MOomHOCTD paccesiHusd MOXKHO PACCUUTATH
MCXOIsT M3 JTOKYMEHTAIINN Ha JBUTATEID.

3.4.1 Pacyetbl Ha Da3e napamMeTpoB YHUMOJIIPHOIO MOJIHOLIArOBOr0 peXkmma
MormHOCTS paccestHus paBHA

P=n-R,I?
rne R, - compoTuBjieHne OOMOTKHU B YHUIOJSIPDHOM pexume, I, - TOK depe3 OgHy OOMOTKY B YHHUIOJISPHOM
peXRUME, N - KOJIJINIECTBO OJHOBPEMEHHO PAOOTAMOIINX OOMOTOK.

Paccmorpum s mpumepa ST2818M1006. Tabnuna B JOKYMEHTAIIMH MOKA3BIBAET, YTO B MOJHOMIANOBOM
PesKIMe OHOBPEMEHHO paboTaeT /Be 0OMOTKH (n = 2) B yHUIOMAPHOM pexkume, T.e. P = 2R, I2. Konrpor-
JIEPBI MOTOPOB MOJIJIEPKUBAIOT TOJBKO OUIIOJIPHBINA PEXKUM yrpaBseHus. Irobbl nepeiitu 0T yHUIIOJIAPHOTO
B OWMOJISIPHBIN PEKUM, COEAWHUM OOMOTKH KaxKI0i (ha3bl MOCIEI0BATEIHLHO, COMPOTUBIIEHNE BO3PACTET,
Ry, = 2R, tne Ry - COMpOTHBIIEHHNE MTOCIEIOBATEIHHO COETUHEHHBIX OOMOTOK [IJIsT OMIOJISPHOTO PEXKUMa,
YIPABICHUS.

AJiropuTM yrpas/ieHusl B KOHTPOJLJIEPAX MOTOPOB padoTaeT B MUKPOILIAIOBOM PEXKKME U IOIIEPKUBAET TOK
TAaK, 9TO B OIHOH 06MOTKe TOK MeHsiercs o pyukmu I, sin(¢), B 1pyroit 00MOTKe TOK MeHsIeTCs 10 (hyHKIIUH
I, cos(¢), rne I, - amrmuinTyaa Toka. TerioBasi MOIIHOCTh, BIJEJseMasi AByMsi OOMOTKaM1 B JIFO0OH MOMEHT
BpEMEHU

P = RyI?sin®(¢) + RyI? cos®(¢) = Ryl?

Iloryaum ypaBHeHUe, IPpUPABHSAB MOIIHOCTH, U3 KOTOPOro HaimaéMm, uto I, = I,.

3.4.2 Pacuetbl Ha ba3e napamMeTpoB OMMNOSIPHOrO MOJIHOWArOBOro peXxnma

MomnocTs paccesinust paBHa P = n - RbI,?, rae Ry - conporuBiienne oOMOTKE B OHUIONAPHOM pexkume, I, -
TOK 9€pe3 OJIHy OOMOTKY B OHIIOJIIPHOM PEKUME, N - KOJJINIECTBO OJHOBPEMEHHO PabOTAIONHX OOMOTOK.

Paccmorpum mis mpumepa ST201850604. Tabauma B TOKyMEHTAIINN TTOKA3BIBAET, YTO B IMOJHONIATOBOM pPe-
JKEMe OJHOBPEMEHHO paboTaer e 0OMOTKH (n = 2) B OHIONAPHOM pexmMe, T.e. P = 2R, I2.

TenoBast MOITHOCTH, BbIJE/NseMas HA OOMOTKAX /IBUTATENIsI, YIPABISEMOr0 KOHTPOJIJIEPAMEH MOTOPOB, IO-
[peKHeMY

P = RyI?sin%(¢) + RyI? cos®(¢) = RyI>

[lonyuum ypasHenue, npupasugas Momuoctu 2R, 12 = RyI2. Haiinewm, uro I, = V21,
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3.4.3 CBs3b €O cpegHeKBagpPaTUHHbIM TOKOM

HepeMeHHbeI TOK B Ka,)K,Z[OI‘/JI 00MOTKE ABUTATEJIA MOZKET XapPaKTEPHU30BATHCA CBOUM CPEIHEKBAJAPATHYIHBIM
3HaY€eHUEM 3a IIEePUuOI

2w
1 I,
Irms = % /(Ia Siﬂ(d)))Q d¢ = E

0

TennmoBoe BbIZeTeHHE OJTHOM OOMOTKH CBSI3aHO CO CPEIHEKBAIPATHIHBIM TOKOM depe3 Heé P = Rblfms.
O6e obmorku uaeHTHYHbL P, = P. O01as TerioBas MOIIHOCTb JBUTATEJI 10/ YIPaBJIeHUEM KOHTPOJLIEPa
motopos P = P + Py = 2R, 12 ..

Current

13 BBITIIEONMMCAHHOTO CIEAYET, UTO Lypps = %, a TakXKe I, = Ip.

3.4.4 AMNANTYOHbIR U HOMUHaNbHbLIA ToK ans BLDC

HomunampubIit TOK ABUTATENsT PACCIUTHIBACTCH M3 MAKCHMAJIBHO JOIYCTUMOIO TeIoBblaeneHus. Homu-
HaJIBHBII TOK, HAIIMCAHHBIN B JIOKyMEHTAllUU, PACCUUTAH U3 OIPAHUYEHUSA HA MOIIHOCTb, BbLIEIAEMYIO IIDU
[IO/IKJIFOYEHUH UCTOYHUKA MUTAHUS K JIBYM OOMOTKaM.

Bamurem HGOPMYILY AJIs MOITHOCTH MPU TAKOM MTOIKJIFOUEHUMN:

2
Pchop = 2Rpha561rate
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Dopwmysia A MOIIHOCTH, BbLIEIAEMOR OOMOTKAMU JJjis CUHYCOUIAJIBHOIO YIIPABJICHUS:

™ms

Psin = SRphaseI2

HomunasbHbI# TOK JBATATENS PACCIUTHIBACTCS, MCXO/Id U3 OrPAHUYEHUs HA MOITHOCTD. [IpupaBHsiem npasbie
qacTu HOpMyT:

V2
7Irate
V3

Irms -

Uraxk,

2Irate
Tomp = W

DTO 03HAYAET: €CIU B MOKYMEHTAIIUN HA, BAIl JBUTATEIb CKA3aHO, YTO HOMWHAJIBHBIA TOK PABEH, HAIIPUMED,
0.88 A, TO B KOHTPOJLJIEP MOKHO 3alMCATh 3HAYCHUE:

2%0.88

Iamp = 7 ].A

3.4.5 Hactpoiika HOMUHANIbHOro TOKa

KoHTpoJsiiepsl MOTOPOB CIIOCOOHBI TPUHUMATH 3HAYEHHE HOMUHAJIBHOTO TOKA B BUIE AMILIUTYILI TOKA,
I, mmu B BUJE CPEIHEKBAAPATUIHOTO 3HAYEHUS I[.,s. BBIOOP TOro, KakmM crmocoGOM HHTEPHPETHPO-
BaTb BXOJHOE 3HAYEHHE HOMUHAJIBLHOIO TOKA, OUPEIEISeTCst OTCY TCTBUEM /HaJIMYUeM COOTBETCTBEHHO (hiara
ENGINE CURRENT AS RMS B none EngineFlags crpykrypbl engine_ settings . Ilpu nacmpotixe no-
MuHarbHo20 moka 6 mDrive Direct Control ciemyer TpaBUIBHO YKa3bIBATH CMOCOO MWHTEPTIPETAITMH TOKA.
KoHTpoJIIepsl MOTOPOB B 3TOM CjIydae OyayT obecnedynBaTh MAKCUMAJIbHBIA JOMYCTUMBIH MOMEHT, HE Tepe-
rpeBasi IBUTATEb.

Dror xke daar onpenensger cmbica 3naderns Toka BLDC.

Kak n gns marosoro asurarensi, B mDrive Direct Control ecrs crnenmajibHasi rajodka, KOTOpas ONpee-
JISIeT, KaK TpaKToBaTh BBeAEHHOE B mojie Nominal current 3uauenue. Ecau rajmouka «Amplitude current»
OTMEYEHA, BBEJIEHHOE 3HAYEHNE TOKA OyIeT aMILIMTYIHBIM: MAKCUMAJIbHAS AMILIATYIA CHHYCa OyIeT Bcerma
MeHbIIIe 3Toro 3uadenus. Eciu rasouka «Amplitude current» cusra, BegéHHOE 3HaYeHHE OyIeT IIepecuYuTaHo
o ¢opmysie (3) u amMuTy 8 TOKa OyJeT OrpaHMYEHA Y2KE STHM [ePEeCYUTAHHBIM 3HAYEHUEM
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TexHnyeckoe onmcaHue ycTpolicTea

4.1 BHewHwun B8 n pasbeMbl

mDrive koHTpOJLITEPHI BhITyCKaOTCs B 1-2-3-0cHbIX Bepcusx. [liary KOHTpOsIepa MOXKHO KYIUTh OT/IEIbHO,
HO 71 paboThI ¢ Hel HeobxomuMm Kopiryc mDrive.

e Ilarama xonmpoarepa
o Odnoocras cucmema

o Mnozoochwie cucmemst

4.1.1 lnata kKoHTpoOnsepa

4.1.1.1 TeomeTpuyeckne pasmepsbl

KoucTpykTrBHO KOHTPOJIIIED TIpECcTaBaseT coboii medaTHyio miaary pasmepom 139,4 x 53 x 22,4 MM, KOTOpast
COJIEPXKUT JIOTMYECKUl KOHTPOJLIEP, CXeMbl YIIPAaBJIEHUs, CHJIOBYIO 4acTb. VMeercsa paamarop B CHIIOBOI

qaCTHu.

Puc. 4.1: Konrposuiep. Bug ceepxy. Co cTOpOHBI CHIIOBOTO MOJIYJIs U PAIHATOPA.

Puc. 4.2: Kourposutep. Buz cuepeau. Co croponbl KabeJsist [1Jisl MOIKIIOYEHUs] [IO3UITHOHEPA.
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Baxwuo: B caydae camMoCTOSTENBHONW YCTAHOBKM DPAIMATOpPA HA, CUJIOBOH apaiiBep, ybeawTech, 9TO HET
KOHTAKTa MeXKJIy TelJIONPOBOJAIIEH MOBEPXHOCTHIO CHUJIOBOTO JpaiiBepa U JPYTUMHU IJIEKTPOIIPOBOIAAITNMUA
YACTIMHU yCTAHOBKH. ECTM Takoil KOHTAKT GyIeT MPUCYTCTBOBATDH, BO3MOXKHO MTOBPEXKIEHUE CUIOBOH cxeMbi!

4.1.1.2 Pa3bembl nogks04eHns naart

4.1.1.2.1 Pa3bem noakaoYeHust no3numnoHepa

g nopkmroyenus: no3unuoHepa ucnosbdyercs padbem DVI-I tuna «mamas.

» 8,90«
« 2240 >

Puc. 4.3: Pazmepst u nymepanus BbiBoaoB B padbeme DVI-I, Bux cuepenu

Hasnavenue 66160006:

1. Buemree onopHoe Hanpsizkernue nutanus, 5-24 B, qns serxonubix curnanos GPIO, EMBRAKE u SYNC
(CunoBoe nmranue, «+»)
2. Konnesuk Nel
3. Konmesux Ne2
4. Hudposoit BeIXO /i yIpaBIe€HUsS MAarHUTHBIM TOPMO30M, 5-24 B, B 3aBHCHMOCTH OT BHEIITHETO HC-
rouynuka nuranug (EXT REF SUPPLY)
5. He moakrouen
6. He monkiiouen
7. He nmonkirouen
8. He noakirouen
9. Bxognmoit curnan GPIO 1, 5-24 B
10. Bxogxmoit curaan GPIO 2, 5-24 B, anprepuaruBHas (DYHKIHs: KHOMKA TEPEMEIIEHIS
11. Bxoxnoit curnan GPIO 3, 5-24 B, anprepuaruBhasi (DyHKIIMS: KHONKA TEPEMEITEHIS
12. Boixomuoii curnan GPIO, 5-24 B, B 3asucumoctu ot BuemrHero ucrounuka mnuranus (EXT REF
SUPPLY)
13. Boixoauoii curnasn cuuxponusanuu, 5-24 B, B 3aBucumocru or BHemHero ucrounuka ruranus (EXT
REF SUPPLY)
14. Bxozmmoil curHas cuHXpoHu3anuu, 5-24 B, B 3asucumoctu ot srentiero ucrounuka nuranus (EXT REF
SUPPLY)
15. Ananorossiit Bxoz, 0-3.3 B, ucnosb3yemblii ajist noakiodenus Brentaero axoiicruka (JOY)
16. Ananoroswbiit Bxoz, 0-3.3 B, ucnosnb3yembiii ajist obuiero naznadenus (POT)
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17. Boixoa, 5 B, 500 MA - a1 crabuiu3anmuy BbIXOJAHOIO CUIHAJA KOHIEBUKOB, HCTOYHUKA IIMTAHUS SHKO-
Jepa ¥ T.n1.

18. Logic GND g1 KOHIIEBUKOB, IHKOEPA U MPOYETO.
19. Dukozmep A

20. UusepcHblit Kanas sKoIEpa A

21. Dukonep B

22. Nupepcubrit kKanaa sHKoIepa B

23. Bxon maramka o60pOTOB

24. VHBepCHBIH BXO JaTYWKa 000POTOB

Cl. ®aza A I unu ¢asa A BLDC apurarens C2. @asza B I/ win dasa B BLDC asurarens C3. ®@asa
ve A III/T wiu dasza C BLDC upurarens C4. ®aza e B I/ C5. Power GND (CusioBoe nuranue, «-» )

Ilpenynpexaenune: He pexkomemnayercss MOAKIIOYATH K KOHTPOJIEPY WU OTKJIOYATH OT KOHTPOJIIIEPA
MOTOD, ITOKa HA ero OOMOTKAaX €CTh IMUTAHUE.

4.1.2 OpHoocHasa cuctema

OHOOCHAs BepCHs KOHTPOJLIEPA IIPECTABIILET COOOH NAaMY KOHMPOALEPG B METAJUIMYECKOM Kopiryce. Pas-
Mepbl Kopryca: 155 x 112 x 59 mwm.
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Puc. 4.4: Bremnwnit Bug oHOOCHOrO KOHTpOosiepa mDrive

Ha nepenneit manesin pacnoyioKeH paszsem noodkAouents No3utuoHeps U CBETOUOJ «CTACYC KOHTPOJLIIEPAy.

Ha 3ajneit manem pacmooKeHbl Pa3sem CULO06020 NUMAHUA, PA3EEM AL NOJKAOUEHUA K KOMNBIOMEPY MUN
USB type-B u 2 nopra Ethernet.

4.1.2.1 Pa3bémbl

4.1.2.1.1 Pa3bvem nogksoHeHusi No3numnoHepa

s nopkmovYenns mo3unuoHepa ucnoab3yercs padbem DVI-I tuna «mamas.
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» 890«
« 2240 >

Puc. 4.5: Pazmepsr u nymeparius BoiBoaoB B pazbeme DVI-I, Bux cnepenn

Hasnavenue 66160006:

1. Buemrree onopHoe Hanpsixkenue nmutanus, 5-24 B, mus serxonubix curnanos GPIO, EMBRAKE u SYNC
(CuzoBoe nuranue, «+»)
2. Konuesuk Nel
3. Konnesuk Ne2
4. HudpoBoit BLIXOI AJis yIPABIEHAS MAarHUTHBIM TOPMO30M, 5-24 B, B 3aBHCHMOCTHM OT BHEIITHETO HC-
roynnka nuranng (EXT REF SUPPLY)
5. He nmonkiirouen
6. He momkmouen
7. He monkirouen
8. He moakmiouen
9. Bxounoit curnan GPIO 1, 5-24 B
10. Bxommoit curnan GPIO 2, 5-24 B, anprepuarnBHas QYHKIWSA: KHOMKA TEPEMEIEHUS
11. Bxoamoit curnan GPIO 3, 5-24 B, anprepuaruBaas QyHKIMS: KHOMKA T€PEMEIICHUS
12. Boixoguoii curnan GPIO, 5-24 B, B 3aBucumocru or suemsero ucrounuka nuranus (EXT REF
SUPPLY)
13. BoixoaHoii curHas cuaxpoHusanuu, 5-24 B, B 3aBucumocTu or BHEmHero ucrounuka ruradus (EXT
REF SUPPLY)
14. Bxozmoii curnasn cunxponusanuu, 5-24 B, B 3aBucumoctu or Bremnnero ucrounuka nuranus (EXT REF
SUPPLY)
15. Amanorossiit Bxoz, 0-3.3 B, ucnosb3yemblii fj1s noakaodenus saentaero axoiicruka (JOY)
16. Ananorossiit Bxoz, 0-3.3 B, ucnosb3yembiii ajis obmiero nasnauenus (POT)
17. Boeixon, 5 B, 500 MA - nisa crabunu3anuy BHIXOJAHOIO CUTHAJA KOHIIEBUKOB, HCTOYHUKA [UTAHUS SHKO-
Jiepa u T.g.
18. 3ewmus joruyeckasi i KOHIIEBUKOB, SHKOIEPA U TTPOUETO.
19. Dukomep A
20. UuBepcublii Kanat suK0IEpa A
21. Qukoaep B
22. WuBepcubrit kKanasa 3uKoaepa B
23. Bxon mardmka 060poTOB
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24. UuBepcHblil BXO JaTIAKa 000POTOBA

Cl. ®aza A I unu ¢asa A BLDC apurarens C2. @aza B I/ win dasza B BLDC asurarens C3. ®@asa
He A IIIJT nim daza C BLDC neurarens C4. ®aza ve B I C5. Power GND (CumoBoe nnranne, «-» )

IIpenynpexaenune: He pekomeHniyercs NPUCOEIUHATH K / OTCOEIUHATH OT KOHTPOJLIEPA JABUIATEIb
[I0KA €CTh MUTaHuEe HA 0OMOTKAX MOTOpA.

4.1.2.1.2 Pa3bem cua0BOro nUTaHUs CUCTEMbI

s IOAKII0YeHNs CHJIOBOIO IIUTAHWS HA I1J1aT€ KOHTPOJIJIEPA YCTAHOBJIEH 4-X KOHTAKTHBIA Pa3beM cemedi-
crBa Mini-Fit ¢ marom 4.2 MM tuna «manay (tun MF-4MRA). 9101 paszbeM BBINOAHO OTIMYAETCS OT AHAJIO-
TOB BBICOKMM TOKOM Ha, KOHTAKT - 8 A, HamnuneM (hUKCAINN, BO3MOKHOCTHIO CTHIKOBATHCS KAK C OTBETHBIMH
4acTAMHU yCTaHOBJIEHHbIMU Ha Kabenb (tun MF-4F ) part number no karasory Molex 39-01-2040), Ttak u ¢
YCTAHOBJIEHHBIMU HA IUIATY, B TOM YHUCJE BepTHKaJIbHO (part number no karamory Molex 15-24-7041). Bee
paszbembl cemeiicra Mini-Fit mocrymasr mo karamory Molex, www.molex.com .

Hasnadenue BbIBOIOB:
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Muu | Haseatwue

1 CuitoBoe muranue, <-».

2 CuioBoe niuranue, «+». 12-48 B.
3 CuitoBoe muranue, <«-».

4 CuioBoe muranue, «+». 12-48 B.

Baxxuo: Hukorna e mogaBaiite 3/IeKTPOMUTAHNE HA KOHTPOJIJIED U HE MOJKII0YANTECH K PA3hEeMY CHJIOBOTO
9JIEKTPOIUTAHMUS, €CJIU Bbl HE YBEPEHBI, YTO MaPAMETPhI BAIEro OJI0KA MATAHUS COOTBETCTBYIOT TPEOYEMBIM.
He mbrraiirech MOAKIIOYATEH JIEKTPONUTAHUE K KOHTPOJIEPY €CH HE YBEPEHbBI, UYTO Pa3zbeMbl Ha OJIOKe
MUTAHUS ¥ HA KOPILyCe KOHTPOJLJIEPA COBMECTUMBI JPYT ¢ apyrom! JlomycTuMble mapaMeTpbl MOAKIIOYEHUsT
yKa3aHbl B paszgene Texnura 6e3onacrocmi.

Baxwno: Topsiuee npucoejutenue/0TcoelMHEHNE, & TAKKE HEHAJIEKHOE TIOICOEJUHEHUE CUTIOBOIO IIUTAHUS
4epe3 pa3zbém runa Mini-Fit Mmoxer BbiBecTu u3 crpos KoHTposuiep u,/uiu komubiorep. Ilonpobuee cmorpure

B pazaene Ternukxa 6e30nacHocm.

4.1.2.1.3 Pa3bém ynpasneHus cucremoi

Konrposnepst nogkiiodaorcs yepe3 pazbém USB type-B uinu Ethernet.

Puc. 4.6: Kabean USB type-A - USB type-B

4.1. BHewHwnii Bug, n pasbembl
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Puc.

Haznadenune BHIBOJIOB:

4 3
Type B

4.7: Pazbvem USB type-B

Homep BbiBoga | Hazeavue | Liset kabens | Onucanue
1 VCC KpacHbri +5V DC
2 D- Benwrit Data -

3 D+ 3etenbrii Data +

4 GND Yepubrit Semiist

IIpenynpexaenue:

Ucnosb3yitre TOBKO mpoBepeHHbie U 3aBefoMo paborocnocobubie USB-kabesu!
Hewucnpasubiit unn mekadecTBenubiit USB-kabesh MOXKeT CTaTh MPUYUHON HEMPABUIBLHON PabOTHI KOH-
TPOJIIEPA, B TOM YHCJIE OMMUOOK TTPYU BPAIIEHUH MOTOPOM VI MIPU OMO3HABAHWK YCTPONCTBA OMEPAIINOH-
HO# cucremoii. /11 cTabu/IbHOTO COeIMHEHNS UCITOIB3YHTE KOPOTKIE KabeJIu C TOJICTHIMU TPOBOIHUKAMMU
U 9KPAHUPOBKOM.

4.1.2.1.4 Pa3bém nogkoyeHns OXKOoncTuka

J1e moAKTIOueHns IKONCTUKA UCIOIB3YIOTCS TUHBI pa3bema DVI-1.

Puc. 4.8: Hymepanus BoiBonos B pazbeme DVI-I, Buz criepean

Tabauna pacmonox)enns: THHOB paszbema DVI-I

Muu | Haseauue

15 JOY, anajiorosbiii Bxoz, 0-3.3 B, ucnosib3yercs jis HOAKIOYEHUs] BHELIHErO J2KOMCTUKA.

17 Boxon 5 B, 500 MA - 11 cTaOMIM3aIUMU BBIXOJHOIO CUTHAIA KOHIEBUKOB, MCTOYHUKA IIUTAHUS
9HKOJIEpA U T.1I.

18 SemJIs JTorudecKasi JjIs KOHIIEBUKOB, YHKOIEPA U TPOUEro.

4.1. BHewHwnii Bug, n pasbembl

49



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.1.0

Tloapobubie cXeMbl HOAKJIIOYEHHUs J2KORCTUKOB MOXKHO HAUTH B pasjesie Ynpasierue 0xcotucmukom.

Ilpumeuanmne: Ecim BbI XOTUTE MOAKIIOYUTH MXKOUCTUK HANpszKeHneM 5 B, MCmonmb3yiiTe pe3mcTOPHBIN
Jenuress HanpsiKenus. COMPOTUBIEHHE MOXKHO PACCUUTATD , HAPUMED, B OHJIANH-KATBKYIATODE.

HpnMeanne: Heucnonb3yeMb1e KOHTAaKTbhI BHYTPEHHET'O Pa3beMa HE Tpe6y}0T HUKAKOI'O JOIIOJTHUTEJIBHOT'O
IOAKJIIOYECHU A WJIN IIOATAXKKHU K SQMIIQ/HI/ITELHI/IIO. HpOCTO He HCHOJ’IB3yﬁTe ux.

Baxkno: Awnajorossie Bxoast JOY, POT paccunransr Ha pabory ¢ mHanpsikenuem do 3.3 B. Huxorma we
mo/IaBaiTe HA ITHU BXObI HANPsizKeHwe 00Jibirne veMm 3.3 B Tak Kak 3TO MOYKeT HAPYIIUTh MPABUIBHYIO PADOTY
BCEX AHAJIOTOBBIX KAHAJIOB KOHTPOJIIEPA U BBIBECTH KOHTPOJLIEP U3 CTPOS.

4.1.3 MHoroocHble cuctemsbl

4.1.3.1 Kopnyc

MHuoroocHasi Bepcrsi KOHTPOJLIEPA TIPEICTABIISIET COOO0U IBE WIIH TPU NAGMbL, KOHMPOALEPE B METATITAIECKOM
kopiryce. Pazmepsr kopmyca: 155 x 112 x 59 mwm.

Puc. 4.9: Bremunit BuI IBYXOCHBIX W TPEXOCHBIX KOHTPOJIIepoB mDrive

Ha nmepenneit manesn KOHTPOIIEpA PACIONOXKEHBI PA35eM NOOKAOUEHUA NOZUYUOHEPL W CBETOIUOL, «CTACYC
KOHTPOJLIIEPAY.

Ha 3ajHeit manem pacmooKeHbl Pa3sem CuL06020 NUMAHUL, PA3EEM AL NOJKAOUEHUS K KOMNBIOMEPY MUN
USB type-B u 2 nopra Ethernet.

4.1. BHewHwnii BUA, 1 pa3beMbl 50


https://ohmslawcalculator.com/voltage-divider-calculator

mDrive
PykoBopacteo nonb3osarens, Beinyck 3.1.0

4.1.3.2 Pa3bémbl

4.1.3.2.1 Pa3bem nogksoyeHust no3numnoHepa

JLTe MOIKTIOUeHnsT MO3UITMOHEPa NCToIb3yercs pazbeM DVI-I tuna «mamas.

» 8,90«

Puc. 4.10: Pazmepst n aymeparusa BbIBOJIOB B pazbeme DVI-1, Bua cnepean

Hasnauenue 6v1600086:

1. Buemrree onopHoe nHanpsizkenue nutanus, 5-24 B, qns seixonabix curaanos GPI0O, EMBRAKE u SYNC
(Cunosoe nmuranue, «+»)
2. Konnesuk Nel
3. Konnesuk Ne2
4. Hudposoit BbIX0/ /i ynpaBjieHus MAarHUTHBIM TOPMO30M, 5-24 B, B 3aBUCHMMOCTH OT BHEIIIHErO HUC-
rounuka nuranus (EXT REF SUPPLY)
5. He moakirouen
6. He moakmouen
7. He nonkiirouen
8. He moakmiouen
9. Bxonmoit curnan GPIO 1, 5-24 B
10. Bxoxmoit curnan GPIO 2, 5-24 B, anprepuaruBHas (DYHKIHs: KHOMKA TEPEMEITEHIS
11. Bxounoii curnan GPIO 3, 5-24 B, anprepuaruBhas (DyHKIMs: KHOIKA I€PEMEIIEHIS
12. Boixomuoii curnan GPIO, 5-24 B, B 3asucumoctu ot BuemrHero ucrounuka mnuranus (EXT REF
SUPPLY)
13. Boixoauoii curnasn cuuxponusanuu, 5-24 B, B 3aBucumocru or BaemHero ucrounuka nuradus (EXT
REF SUPPLY)
14. Bxozmoil curHas cuaxponusanuu, 5-24 B, B 3asucumoctu ot Brenraero ucrounuka nuranus (EXT REF
SUPPLY)
15. Ananorossiit Bxoz, 0-3.3 B, ucnosnb3yemblii ajist noakiaodenus preniaero axoiicruka (JOY)
16. Anasnorosbiit Bxoz, 0-3.3 B, ucnosnb3yembiii st o6uero naznadenus (POT)
17. Boeixom, 5 B, 500 MA - qj1a cTabuau3anny BHIXOAHOIO CUTHAJA, KOHIIEBUKOB, HCTOYHUKA MUTAHUS SHKO-
Jepa u T.g.
18. 3emuis norumdeckas st KOHIIEBUKOB, SHKOJIEPA U ITPOYErO.
19. Dukozep A
20. VuBepcHblil KaHas SHKOIEPa A
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21. Qukoaep B

22. WuBepcubrit Kanasa suKoaepa B

23. Bxon mardmka o60poTOB

24. VuBepcHDIHl BXO JaTYHKa 000POTOB

Cl. ®aza A IIIJ nan dasa A BLDC asurarens C2. @asza B I/ nwin dasza B BLDC asurarena C3. ®@asa
He A IIIJT nim daza C BLDC neurarens C4. ®aza we B I C5. Power GND (CusoBoe nnranne, «-» )

Ipenynpexaenue: He pekomenyercs npucoegutsaTh K /OTCOEAUHATH OT KOHTPOJLIEPA JABUTATEND [IOKA
€CTb IuTaHue Ha 0OMOTKAX MOTOPA.

4.1.3.2.2 Pa3bem Cu0BOro nutaHUsi CUCTEMbI

s IOAKII0YeHNs CHJIOBOTO TTUTAHWS HA T1J1aTe€ KOHTPOJIJIEPA YCTAHOBJIEH 4-X KOHTAKTHBIA Pa3beM Cemedi-
crBa Mini-Fit ¢ marom 4.2 MM tuna «manay (tun MF-4MRA). 9T0T paszbeMm BBINOAHO OTIHYAETCS OT AHAJIO-
I'OB BBICOKMM TOKOM HA KOHTAKT - 8 A HasmuneM (HpUKCAIUT, BO3ZMOXKHOCTBIO CTHIKOBATHCH KAK C OTBETHBIMU
YaCTAMHU yCTaHOBJEHHbIMU Ha Kabenb (tun MF-4F, part number no karanory Molex 39-01-2040), Tak u ¢
YCTAHOBJIEHHBIMU Ha NJIATY, B TOM YHUCJE BEPTHKa/bHO (part number no xarajory Molex 15-24-7041). Bee
paszbembl cemeiicra Mini-Fit mocrymasr mo karamory Molex, www.molex.com .
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7
A
~ N
» <
. v
v
Hazunauenue BbIBOIOB:
Muu | Haseatue
1 CuitoBoe nuranue, «-».
2 CwuioBoe niuranue, «+». 12-48 B.
3 CuitoBoe nuranue, «-».
4 CwusioBoe niuranue, «+». 12-48 B.

Baxxkno: Hukorga ve momaBaiiTe 371eKTPOMUATAHNE Ha KOHTPOJIJIEP M HE TMOAKIIOIANTECH K PA3bHEMY CHIIOBOTO
3JIEKTPOIUTAHNUS, €CIIU Bbl HE YBEPEHBI, YTO [TapPaMeTPhl BAIEro OJI0KA MATAHUS COOTBETCTBYIOT TPEOYEMBIM.
He nbrraiitech mOAKIIIOYATH JIEKTPONUTAHWE K KOHTPOJJIEPY €CJIM He YBEPEeHbI, 9YTO Pa3dbeMbl Ha OJIOKe
MATAHUS W HA KOPITyCe KOHTPOJLIEPa COBMECTHMBI APYT ¢ apyrom! JlomycTumbie mapamMeTpbl MOIKIIOUEHNUsT
yKaza®bl B paznene Texnuka 0€30NacHocmu.

Baxxno: Topsuee upucoeiutenue/0rcoe[MHEHNE, & TAKKE HEHAJIEKHOE II0/ICOEJMHEHUE CUTIOBOIO IIUTAHUS
vepe3 paszbéM Thma Mini-Fit MosKeT BbIBeCTH W3 CTPOST KOHTPOJLIED U/ mim KommbioTep. Iompobree cmoTpuTe
B pazzaene Ternuxa bezonacHocmu.

4.1.3.2.3 Pa3bém ynpasneHus cucremoi

Kourponnepsr monkiodaiores depe3 pazbém USB type-B uwau Ethernet.
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Puc. 4.11: Kabesnr USB type-A - USB type-B

Puc. 4.12: Pazvem USB type-B

Hasnadenue BbIBOIOB:

1

2

4 3
Type B

Homep BoiBopa | Hassanme | Liset kabens | Onucanne
1 vCC Kpacuprii +5V DC
2 D- Benbrit Data -

3 D+ 3esieHblil Data +

4 GND Yepwubrit Semis

U 9KPAHUPOBKOM.

Ilpeaynpexaenue: llcrnonb3yiiTe TOIBKO MPOBEPEHHBIE U 3aBEIOMO paborocmocobubie USB-kaben!
Hewucnpasubiit unn mekadectBenubiit USB-kabesms MOXeT CTaTh MPUYAHON HEMPABUJILHON PabOTHI KOH-
TPOJIJIEPA, B TOM YHCJIE OMMUOOK TP BPAIEHUH MOTOPOM WJIH IIPU OMO3HABAHWK yCTPONHCTBA OMEPAIINOH-
Hoit cucremoit. /Iy crabusibHOrO COeMHEHNS UCIIOIB3YHTe KOPOTKIE KaOesIu € TOJICTHIMU IIPOBOIHUKAMUA

4.1.3.2.4 Pa3bém noakoueHust aXX0oncTuka

Mg nopkrovyenus pkoiicTuka ucnosbdyercd pazbem DVI-I tuma «mamay.

4.1. BHewHwnii Bug, n pasbembl
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Puc. 4.13: Pazmepnr u nymeparust BbiBooB B pazbeme DVI-I g nmogkmodenus TKORCTHKA, BH, CIIEPETH

Tabauna pacmono)enns THHOB paszbema DVI-I

Mun | HaseaHwue

15 JOY, ananorossrii Bxox, 0-3 B, ucnonb3yercst Ijist MOIKIIOYEHHST BHEITHETO IKOUCTHKA.

17 Brixon, 5 B, 500 MA - st crabuin3anyuy BBIXOZHOIO CUIHAJA KOHIEBUKOB, MCTOYHUKA ITHTAHUS
9HKOJIEPA U T.[I.

18 3emMJIs JIOTUYECKast /I KOHIIEBUKOB, YHKOIEPA U TTPOYEro.

TlompobHbIe CXEMBI TOAKJIIOUEHNS JKOUCTUKOB MOYKHO HAUTH B pa3jesie Ynpasierue 0HCotucmukom.

Ilpumeuanmne: Ecim BbI XOTUTE MOAKJIIOYUTH MKOUCTUK HANpszKeHneM 5 B, MCmonb3yiiTe pe3mcTOpPHBIT
Jgenuress HanpsiKenus. COMPOTUBIEHHE MOXKHO PACCUUTATD , HAPUMED, B OHJIANH-KAIBKYIATODE.

HpI/IMe‘-IaHI/Ie: HencnonbsyeMme KOHTAaKTbI BHYTPEHHET'O Pa3beMa HE Tpe6y10T HUKAKOI'O JOIIOJTHUTEJIBHOT'O
IOAKJ/IIOYEHHNA WU IIOATAXKKH K SEMHG/HI/ITaHI/IIO. HpOCTO He HCHOHBSyﬁTe ux.

Baxkno: Awnajyorossie Bxoast JOY, POT paccunransr Ha pabory ¢ mHanpsizkenuem do 3.3 B. Huxorma we
mo/laBaiiTe Ha ITH BXOIbI OOJIbITIEE HANpsKeHne, B TOM uncie 3.3 B. 910 MOxkeT HapymuTh TPABUIHHYIO
paboTy BCEX aHATOrOBBIX KAHAJIOB KOHTPOJIJIEPA W BBHIBECTH U3 CTPOsi KOHTPOJLIED WK JBUTATEb.

4.2 KnHemaTunka n peXxxuMbl ABUXKEHUSA

4.2.1 [IBuM>keHune C 3aJaHHOIA CKOPOCTbIO

Peotcum deusicenus ¢ 360aHHOT CKOPOCMHIO SIBISIETCS OCHOBHBIM PEKUMOM PAOOTHI KOHTPOJLIEPA CO BCEMH
runamu jgBurareneii. OH MO3BOJISET TOAJAEPKUBATH 33JAHHYI0 CKOPOCTh JIBUKEHUS BIAJIA OT TOYKH HA3HA-
YeHMst, OOBIYHO IPUMEHSETCst COBMECTHO € pexkumamu Jleusicenue 6 3adannyro moury wma Cmeuwjenue na
3a0arHoe paccmosHue. ITOT PEKUM MOXKET ObITh TAKKe BBI3BAH KOMAHIAMH JIBUYKEHUS BJIEBO WJIM BIIPABO.

CKOpOCTb M3MEPSIETCs B IIaraX MIaroBOrO JBUTATENIS WM B OTCUYETAX 9HKkodepa Npu ero Hajuduu (paboraer
JlIsl BCEX THIIOB JIBUTATEJIEH) 32 eUHUILY BPEMEHH.

Bxuarouenue pexxkuma Jleusicerue ¢ yckopenuem BPEMEHHO IE3aKTHBUDPYET DeHCUuM J6udcenus ¢ 3a0annol
cKOpOCMBIO.

IIpu mosydenun KOMAHIBI JJjIs HAYAJIA JBUYKEHWS KOHTDOJIJIED MTEPEMEINAET IBUTATENHb C 3apaHee HaCTPO-
€HHOHl IoJIhb30BaTesieM CKOpOCThio. CKOPOCTh MOKeT ObITh 3aJIlaHa U3 COOTEEMCMeEYouLez0 pa3dent MeHio
«Settings. . . » npoepammv, mDrive Direct Control winu ¢ nomorpio Bbi3oBa (byHKIMU set_move_ settings(),
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(cm. paznen Pyxosodcmeo no npozpammuposaruio ). 3HAYEHHE CKOPOCTYU 1pu PaboTe ¢ 1aroBbIMU MOTO-
paMu MOXKHO 33JaTh B IEJIBIX IArax W MUKPOIIarax B cekyHmy, ais BLDC-moTopoB ckopocth 3amaercs B
oboporax B muHyTy (RPM).

CKOpOCTh CIEIMUATBHBIX JIBUXKEHUM, TAKUX KAK KOMNEHCAUUA AOHMa WA A6MOMAMULECKL, KAAUOPOBKA
HYAe80T NO3UUUY, OTIAUIACTCS OT O0IIell CKOPOCTH [IBUKEHUs U HACTPAUBAETCH OTIEJILHO.

KoHTposiep MOXKeT OrpaHuYMBATH MAKCUMAJIBHYI0 CKOPOCTh, €CJIM COOTBETCTBYIONIAST HACTPOMKA CIOeIaHa
noJib3oBarejieM. B aToMm ciydae j1r000€ IBUIKEHHE, KOTOPOE ObI MPOUCXOAMIIO CO CKOPOCTHIO BBIIIE MAKCH-
MaJILHOH, IIPOUCXOIUT C MAKCUMAJIBbHON CKOPOCTHIO. OTIEIbHO MOXKHO HACTPOUTH KOHTPOJLIED, YTOOLI MaK-
CcUMAaJIbHAS CKOPOCTh HCIOMb30BAIACH IJId BCeX OOBIYHBIX JIBHXKEHHA, 38 HCKIIOYEHUEM CIICIUATBHBIX, TAKIX
KaK KOMNEHCAUUA MOPHMa WA A6MOMAMULECKAA KAAUOPOSKa HYyaecot nosuyuy. HacTponTh MAKCHMAIBHYIO
CKOPOCTh U PEKUMBI €€ UCTIOIL30BAHNS MOYKHO HA 6KAGdKE Merio «Settings. .. » npozpammor mDrive Direct
Control.

TekyHIyro CKOPOCTh BbI MOXKeTe YBUAETD B [ nasnom oxne npozpammov. mDrive Direct Control B mone Speed
WU BOCIOJIB30BATHCSA 2PaPUuKaml, 0MoOpastceniLs, 0CHOBHHLT NaAPaMemMpos PabOTHI.

IIpnmeuanune: Ecin crabuiabHOCTh MOALepXKaHUA CKOPOCTH IIPU UCIOJIb30BAHUU 9HK0Jep( KaXKETCs
BaM HEJIOCTATOYHOI, TO OOPATUTECH K PEKOMEHIAUUAM ONA TMOUHOZ20 OBUNCEHUS.

IIpumedanne: MakcumasbHO JOLYCTUMAs CKOPOCTh, KOTOPYIO MOXHO 3azarb 310 100000 mmaros/cek.
i 100000 060poTOB/CEK. B 3aBUCHMOCTH OT THIIA JBUTATEJIS.

4.2.2 [1Bn>keHne B 3a4aHHYIO TOYKY

Pexum deusicenus 6 3adanmyro mouky siBISIETCST OCHOBHBIM PEKUMOM PAbOTHI KOHTPOJLIEPA CO BCEMU TH-
naMu JBUTaTesel, 0ObIYHO HMCIOJIb3YeTCs COBMECTHO C PetCumom Jeusicenus ¢ 3adannoti ckopocmoio. OH
[IO3BOJIZET II€PEMEeNIATh IO3UIMOHED B 33/ [aHHOE II0JIOZKEHNE, IPUIEM KOOPAMHATA TOYKY HA3HAYEHUHA HUMEET
abcoJIIOTHOE 3HAYEHUE, B OTJINYUNE OT pekuMa Cmeuwernue na 3adannoe paccmosnue.

1 _move(50) | 4% | |

2 _move(150) | | I al
0 50 100 150

3 i_move(150) I I I $
0 50 100 150

Puc. 4.14: /Ipuxkenve B 33JaHHYIO TOIKY

B pexxume Komnencayus Ato@ma MOXKET TPOU3IBOIUTCS JOMOTHUTEIBHOE BO3BPATHO-TIOCTYIATEILHOE IBU-
JKeHue BOJIWM3H 33JaHHON TOYKH.

Tlpu ucnonb3oBanuu 21Kodepa Mg OUpeneeHuss TeKyInel MO3UIUN, BO3MOXKHO HECKOJIbKO MAaJI03aMeTHBIX
«Kosie0anuiiy Ipexkie 9eM MOTOD OCTAHOBHUTCH B 33/[AHHON TOYKE.

Tax>ke nBUKEHNE B 33JaHHYIO TOUKY, JIJIS TIIATOBBIX JIBUTATE/IEN, MOYKET OCYIIIECTBIISITHCS B PEKUME O0OPATHOMN
cBs13u Encoder mediated. B aToMm ciiydae IBUXKEHHME OCYIIECTBJISIETCS 338 HECKOJIBKO HUTEPAIil ¢ KOHTPOJIEM
TOJIO’KEHUA II0 3aBEPIICHUI0 KarkKJOH HTepaluy 10 SHKOAEPY, A0 NMONAJaHud B 33JaHHYI0 KOODIAWHATY C
onpeseeHHON TOYHOCTBIO.

IIpu nosiyyeHnn KOMaH/IbI /i HAYaJ1a ABUKEHUS KOHTPOJLIEDP JIMOO IEPEXOLUT B PEXHCUM J8UNCEHUA C YCKO-
peHuem, TIPU BKIIOYEHUN COOTBETCTBYIOIIEN HACTPONKHU, TMOO CPa3y MOBOPAYMBAET OCh JIBUTATEIS C 3apaHee
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HACTPOEHHOH I0/Ib30BATE/IEM CKOPOCTBHIO. JIBUKEeHNE OCTAHABIMBAETCS MPHU JOCTUKEHUN 33AHHON TOYKH C
MIEPEXOMIOM B PEXHCUM 3aMEJAEHUA, €CTH COOTBETCTBYIONIAs HACTPOUKA BKIOYeHa. Ilo3unmus HaszHadYeHUS
3aJIAETCA B 24a6H0M 0KkHe npozpammo, mDrive Direct Control. Ilo3uiuio Ha3Ha9eHNST MOXKHO 33/1aTh B IIEJIBIX
marax ¥ MEKPOIIArax IMpyu padoTe ¢ MAaroBLIMA MOTOPAaMU, UM OTCYETAX IHKOJEpa IJisl BCeX IBUrATEJIEH.

TekyIIyr0 HO3UIIMIO Bbl MOXKETE YBHIETb B 24a68H0M OkHe npozpamms, mDrive Direct Control B Gyioke
Control nam BOCTIOIB30BATHCSA 2padukamy, OTOOPAYKEHUST OCHOBHBIX MAPaAMETPOB PAOOTHI.

ITpumeuyanne: Eciv TOYHOCTH MO3MIMOHUPOBAHUS TIPU UCIOIB30BAHUN 9HK0Jepa KAYKETCS BaM HEJIO-
CTATOYHOH, TO 00PATUTECH K PEKOMEHIAUUAM OAf MOUHO20 0BUHCEHUS.

4.2.3 CmeuleHune Ha 3agaHHOe paccTosiHue

Peotcum CMEUI,@HUB Ha 3adaHHoe paccmoarue obecrreunBaeT CMEIIEHNE OJId MTPpEeaonpeaeJI€eHHOrO 3HaAUYECHUA
OTHOCHUTEJILHO HYJIA, €CJIN 3TO epBad KOMaH/a C MOMEHTA 3allyCKa KOHTPOJIJIEPpA UJIN OTHOCUTE/IHBHO TTOJIOZKE-
HUd, JOCTUTHYTOrO ABUTATEJIEM TTOCJE 3aBEPHICHUA NPEAbIAYIINX KOMaH/I, TO €CTh KOOPJANHATA Ha3HAYCHUA
nMeeT OTHOCHUTEJIbHOE 3HAaY€eHue.

1. _movr(50) } ‘jo i |

2. _movr(100) ‘\ % | a)

| | | l
3. i_movr(0) I i ;

Puc. 4.15: Cmemmenne Ha 33JaHHOE PACCTOSTHHAE

DToT pezKuM I110J1e3€H, KOrda abCOJIFOTHOE IIOJIOYKEHHE HEeM3BECTHO WJIM He HMEeT 3HAUYEHMS.

IIpumeuanue: Pexum cMeleHns Ha 3aIaHHOE PACCTOSHUE MOXKET OBITh AKTUBHPOBAH KaK COOTBETCTBYIO-
el KOMaHI0#, TaK W BXOIHBIM CHHXPOMMITYJIBCOM, MOApobHee cM. pasaen 1'1T/I-cunrponusayusi.

4.2.4 [1Bn>kKeHune C yCKOpeHuem

QDyHKIUS JIBUKEHUS ¢ YCKOPEHUEM AKTUBHPOBAHA 10 YMOJYAHUIO. /BUXKEHME C YCKOPEHUEM HCIIOJIb3yeTCs
JUTsl TIJIABHONO HAYAJIA M 3aBEPIICHUS JIBUXKEHUs 0€3 «TOJYKOB», 0053aTEJbHO COIPOBOXKIAIOIIMX MIHOBEH-
HBII BBIXOJ HA 33JaHHYI0 CKOPOCTh. KpoMe TOoro, mHepIusi poTOpa MOTOPA U OCTAJIbHBIX KOMITOHEHTOB TO-
3UIMOHEPA OOBIYHO TMPOCTO HE TIO3BOJISET MIHOBEHHO HAOPATH BHICOKYIO CKOPOCTH, YTO MPUBOIUT K MOTEPE
IIIArOB M CPBLIBY JABUKEHUsI IIIATOBOTO JABHUTATENS B PEKUME pabOThI 6e3 obpaTHoi c¢BA3u. B pexkume paboTh
¢ 0OpaTHON CBA3BIO IO YHKOIAEPY CKOPOCTHh OyAeT HAOHMPATHCS MAKCHMAIBHO OBICTPO, KaK TOrO IMO3BOJIS-
0T 02PAHUNUMENY 08UNCEHUA. BBICTPBI HADOP CKOPOCTH JEIaeT JIBUKEHUE MEHEee CTAOMJIbHBIM U CO3MAET
6osbinie mymMa u BuOpanmii. [103TOMy MBI pEKOMEHIyeM WCIOJIL30BATH JIBUMKEHNE C yCKOpeHueMm. O yHKIus
JIBUYKEHNS C YCKOPEHWEM TI03BOJISET JOCTUTATh MAKCUMAJIBbHBIX CKOPOCTEH M CTaOMIBHOTO IBUYKEHUS [TaXKe
Ha, MOTOPAaX CO CPETHUM 3HAYEHMEM KPYTSIIEr0o MOMEHTA.

Pexkum nBukenus ¢ yckopenuem/3amedsernuem paboraer cjaeayomum o6pa3oM: Ipu pa3rone, Koraa rpedy-
eMasi CKOPOCTb JIBUKEHUS BBIIIE TEKYIIEH 110 MOJYJIIO, IPOUCXOJUT HOCTEIIEHHOE YCKOPEHUE JIBUKEHUS Ha
BenmunHy Acceleration, m3MepsieMyto B Imarax Ha CeKyHIy B KBaapare. [Ipm nocrukennn tpeGyemoii cKopo-
CTH KOHTPOJLIED MEPEXOANT B PEKUM deudicenus ¢ 3a0annot ckopocmbro. Ilpn moaxone K MO3MIUN HA3HAe-
HUsI KOHTPOJIJIED HAYMHAET CHUXKATH CKOPOCTH JIBUKEHWS TaK, YTOOBI 3aMmejjienne paBHsiock Deceleration
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U OCTAHOBKA IIPOM3OLLIA POBHO B IIO3MLMU HasHadeHus. Takum 00pa3oM, 3T0T pexuM 0OeCIHeduBaer Tpa-
nernenIaIbHbI mpoduib ckopoctr. Ecan paccrosiune, Ha KOTOpOe TPEOYeTcsi CABUHYTHCS MaJio, TO YCKO-
pEHMe MOXKET HEeNOCPEJICTBEHHO CMEHHUTHCS 3aMEJIEHHEM, YTO TIPHBEAET K TPEYTOJBHOMY MPOMUIIO CKOPO-
cru. BrmiodeHnne/OTKITIOUEHIE DEXKIMA IBUKEHHS ¢ YCKOPEHNEM, a TaK¥Ke HACTPONKY BEIHYMHBI YCKOPEHHUS
U 3aMejyieHus MOxKHO ciesnarb B nporpamve mDrive Direct Control (em. pasmen Hacmpotka xunemamu-
xu deuoicenus (Lllazoswi deuzamenn)) nwiu KoMmanioii set_move_ settings(), ouucannoit B Pyxosodcmese no
NPOZPAMMUPOBAHUI.

Yckopernne Acceleration HacTpamBaeTcss He3aBUCUMO OT 3amezyenuss Deceleration. 9To cenaHo HECTPOCTA.
OOBIYHO MAKCHMATBLHOE BO3MOXKHOE YCKOPEHHUsI MEHbIIE YeM MaKCHMATbHOE 3aMeJ[JIEHNe U3-3a TPEHMUsT, KOTO-
POE MPENATCTBYET YCKOPEHUTO, HO COCOOCTBYET 3aMe/yiernio. [103roMy 1isi MAKCUMAJIbHO OBICTPOrO OTKJINKA
MTO3UIIOHEPA HY2KHO JIHOO BOCIIOJIb30BATHCA NOTOBBIME MPOMUIISIMHE, JTHO0 SKCIEPUMEHTATBHO ITO00PATDh T
3HAYEHUs] YCKOPEHUsT U 3aMeJJIEHNsI, KOTOpbIe Crocoben obecrneynth Barm nmo3urmonep. /ljis mraroBbix aBu-
raresieii, paboramomux 6e3 00paTHOI CBsA3M, - ITO T€ 3HAUEHUS, TP KOTOPHIX HE TMPOUCXOIUT MOTEPH IITATOB.
s pBurareneit ¢ oOpaTHON CBA3BIO HYKHO MPOKOHTPOIUPOBATH TPANEIEHIATEHOCTh CKOPOCTH HA 2pai-
xax mDrive Direct Control. Crour 6parb 3HaYeHUs YCKOPEHUs /3aMe/IJIEHUs] B II0JITOPa-~/1BA PAa3a HUXKE TEX,
e HAOJIIOMAIOTCS UCKAaXKeHusi PO UIeil CKOpOCTH WU MOTEPH IIAroB.

IIpumeuanue: OTKIIOUEHHE YCKOPEHNS/3aMeJIEHUsT MOYKET ObITh TIOJIE3HO JJist YIIPABJIEHHT MHOTOOCHBIMH
CHCTEMAaMU, TJE JIBUXKEHUE [0 MHOTOMEPHBIM TPAEKTOPHUSM TPeOyeT MOCTOSHHON MPOEKIUHA CKOPOCTH HA
KaxKJAyI0 U3 OcCei.

Ilpumeuanune: B Iiasrom oxne npoepammo. mDrive Direct Control ve orobparkaeTcs 3Ha9€HNE YCKOPEHUS.

IIpuMeuanue: YCTaHABINBAEMOE YCKOPEHWeE/3aMeJIeHne JOIKHO OBITh PACCUMTAHO TakK, 4TOORI obecre-
YUTH BBIXOJ HA TPEOYEeMyI0 CKOPOCTh WJIU 3aMEJIEHNe ¢ MAKCUMAIHLHO BO3MOYKHON CKPOCTH He HoJiee YeM 3a,
5 muH. Ecin ycTaHOBUTH yCKOpeHWe /3aMe/JIeHne He MPUAEPKUBASCH ITONO TNPABHIIA B HACTNPOUKAL KUuHe-
MOMUKY, TBAKEHAS, TO KOHTPOJIIEP BEPHET OMHUOKY CBA3AHHYIO C IMONBITKON 3aJaHUA HEIOIYCTHMBIX 3HA-
4eHuil, a 3HaYEeHUEe YCKOPEeHUs/3aMejienus OyleT U3MEHEeHO B KOHTPOJLIEPE Jyisi HOINAIaHus B JOILYCTUMbLIL
JIAaIIa30H.

4.2.5 KomneHcauuns ntocra

B m060M MexaHWYeCKOM yCTPOWCTBE, HAPUMED, PEAYKTOPE WJIN YEPBAYHON Tepeaade, CyIIecTByer JIodrT,
HaJIM4re KOTOPOI'o IIPUBOJIUAT K TOMY, UYTO IIPHU HOAXO/JE K OJHOI M TOIl Ke MMO3UIUN C PA3HBIX CTOPOH PeaJIb-
HOE TIOJIOZKEHUE MO3UNHNOHEePa OyJAeT OTIUYATHCH, IPU TOM, YTO OCb MOTOPA HAXOIUTCS TOYHO B 33JAHHOM
[10JIO?KEHUMU.

s ycTpaHeHus TaKON HEOIHO3HAYHOCTH MCIIOIB3YeTCs PEKUM KOMIIEHCAINHN JIIOMTA, aKTHBAIMS KOTOPOTO
MTO3BOJISIET MOJIB30BATEIIO BHIOPATH, C KAKOW CTOPOHBI HYKHO MPUO/IMAKATH MO3UIIHOHED K 33JaHHON ToukKe. B
JATbHENIIeM MpY JTI0OBIX [IBMKEHUAX MO3UIMOHEDP OyAeT MOAXOAUTh K TOYKE OCTAHOBA TOJHKO C BHIODAHHON
CTOPOHBI, ycTpaHsis Mexanudeckuii odr. Ecau ecrecTBenHOe HampaBieHue MOAX0/1a K 33JaHHOI TOYKE He
COBIIA/IaeT C BHIOPAHHBIM HAIIPABJIEHUEM I10/IX0/A, TO KOHTPOJLIED 3aBOJUT JIBUTATE/b HA HEKOTOPOE PACCTO-
SHUE, ONpeJiesigseMoe TOoIb30BaTeIeM, 3a 3aJJaHHYI0 TOYKY, PA3BOPAYMBAET JIBUTATEb W 3aBepIIaeT MOIXO/T
K 33J]aHHON TOYKE C TpeOyemoil CTOPOHBI.

Ilpu pBukenuy HArpPyKEHHOW MEXAHUYIECKON CHCTEMBbI B 30HE JIO(Ta €€ JTUHAMUYECKHE XaPAKTEPUCTUKU
OTJIMYAIOTCs OT O0BI9HOrO ABuzkenus. [losTomy nBukeHune B 30He TIO(TA BBHIMOTHAETCHA C 33/1aBAEMOI M10JTb-
30BarejleM CKOPOCTbIO.

TTonb30BaTEeIH MOKET HACTPAUBATD CJIEAYIOIINE TMAPAMETPhI CHCTEMbI KOMITEHCANN JTIO(TA:
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o Duar BKJIIO‘-IQHI/IH/BI)IKI[IO‘-IQHI/IH KOMIIECHAIIUH mocha.
o CKOpOCTb JABUZKEHUA IIPU BBINIOJTHEHUU KOMIIEHCAITMOHHOT'O JBUZKEHUA.

e Paccrosinue, Ha KOTOPOE JOCTATOYHO MPOEXATH, 9TOOBI KOOMIIEHCUPOBATD JIIOMT. 3HAK ITON HACTPONKH
OIpEJIeJIsieT HAIPABICHHE TOAX0AA. [10I0KUTEIbHBI 3HAK O3HAYAET MOJXO/] CJIEBA, & OTPUIATETbHbIH
- crpasa.

KouTpoanep curnagm3upyer 0 MOMEHTAX, KOTIa MPOUCXOIAT OTPAbOTKA KOMITEHCAnN TIO(MTa B CTPYKTYpe
cocrosiaus ¢ momotpio huara MOVE STATE ANTIPLAY. On Tak:Ke BBIBOIUTCS HA 24a6H0€ 0KHO mDrive
Direct Control.

Ecau ner yBepeHHOCTH, 9TO TEKYIIEE MOJI0KEHAE CBOOOIHO OT JIIO(PTA, TO MOXKHO COBEPIIUTD BHIHY 2K ACHHY O
KOMTIEHCAITNIO JIIodTa ¢ TOMOIILI0 KoMauabl LOFT. TIpu BBITOJHEHUN 3TOW KOMAHIBI B PEKUME OCTAHOBKH
MPOUCXOIUT CABWUT M3 TEKYINEH MO3UINU HA PACCTOSTHUE KOMIIEHCAINYM AHTUIIO(MTA W BO3BPAIIEHUE HA3A.
BrbI30B aHHOI KOMAHIBI BO BpeMs JIBUXKEHUsI IPUBEJIET K TJIABHOM OCTaHOBKe jBuraress. [l puvenenue 3Toit
KOMAH/IbI KIMEET CMBIC/T TOJBKO MPK BKIIOYEHHON CHCTEMe KOMITEHCAIINN aHTUIIodTa.

Ilpumeuanue: Pexcum KOMMEHCAUUY A0PMaA HE TTPEIYCMATPUBAET HUKAKONW KOPPEKITUU TIOJIOXKEHUs OCH,
OH TOJIBKO MO3BOJISIET TOJIH30BATEIO BHIOPATD, C KAKOW CTOPOHBI HYKHO MPUOIMKATH MO3UINOHED K 33JaH-
HOHI TOYKe W BCET/Ia MPUIEPKUBATHCI YKA3aHHOTO HAMPABJIEHUS TTOIXOA.

Hacrpoiika komnencaiuu Jgodra B nporpammve mDrive Direct Control onucana B nacmpotraxr Kunemamury
JIBUYKEHWS TMAroBOrO ABUTaTe si. KOMAHIbI BKIIOUYEHNS W OMpPEIeJIeHUsT TTapaMeTpoB KOMIIEHCAIMH JTIO(MTA,
OTIMCAHBI B PYKOB0JICNEE N0 NPOZPAMMUPOSAHUIO.

JItopr Oyaer MUHUMATBHBIM B TOM CIyd9ae, €CJIM MOAXOM K 33JaHHOM TOYKE OCYIIECTBIAETCs C OJMHAKOBBI-
MU [apaMeTpPaMU JBUKEHUs, TOITOMY ONTUMAJILHBIME OYIyT ABIATHCS CJAEYIONUe 3HAYCHUS] TAPAMETPOB:
CKOPOCTD B 30HE JIOdTa 10/KHA ObITh PABHA HOMUHAJIBHON, PACCTOSTHUE KOMIIEHCAIIUY aHTHIIO(MTA, JOJKHO
OBITH TAKOBO, YTOOBI YCTPOMCTBO yCIEBAJIO HAOPATh HOMUHAIBHYIO CKOPOCTh.

Ilo ymomuanuio B npoduiisax apurareseil KoMmeHcanus Jodra 3a1aéTcsa mo GbopmyJie:

U?r1 1
§=|x + 5] H02u
2 LAc Dec
rje S - komnencanus Jgodra, U - HoMuHajIbHAs CKOpocTh, Ac, Dc - yckopenue u 3ame/iienne, 0.2 - Bpemsi,
B TeUeHWEe KOTOPOTrO JBUTATENh OyIeT eXaTh C MOCTOSTHHON CKOPOCTHIO.

4.2.6 PesepcupoBaHune aBu>xeHusi

Cunraercsi, 9T0 POCT KOOPIUHATHI COOTBETCTBYET IBUKEHHUIO BIIPABO, a YOBIBAHWE KOODIWHATHI - JBUKE-
Huto BjIeBo. Ecim dbusuyveckun mo3WIMOHED PACIOJIOKEH TaK, YTO STO MPABUJIO HE BBIMOJIHSETCs, JUO0 HA
TIO3UIIMOHEPE HAHECEH perep, HAPaBJIeHNe BO3PACTAHUSA KOTOPOTO HE COBIAIAET C POCTOM KOOPAWHATHI, TO
HEOOX0/IMMO PEeBEPCUPOBATH JIBU2KEHUE.

Perepc aBuskennst MOYKHO BKJIIOUNATL B Mmerto mDrive Direct Control B 6oke Motor parameters. Briroue-
HU€ 3TOW HACTPONKHU MOMEHSeT 3HAK TEKYIeil KOOPJAWHATHI U MOHATUS <«BJIEBO> U «BIPABO» MOMEHSIIOTCS
Mectamu. Hanpumep, mepBoe ABUKEHUE TIPU KaAUOPOSKE HYAe60T NO3ULUL, OYIET BHIMOJHITHC Tenepb ¢u-
3UYECKH B JIPYL'YIO0 CTOPOHY, KOMaHIbI 6.4€60 U 6NPaso B 2ia6Hom okne mDrive Direct Control moMeHsIOTCst
MecTaMy | T. II.

Ilpenynpexaenue: Pesepc oTHOCHUTCsST K HACTPOUKAM, H3MEHEHHE KOTOPBIX CKA3bIBAETCS HA BCeil pa-
6ore KoHTpOJLIEpa. Paborasiue panee ckpunmo. mDrive Direct Control wiu cobecmeenHvie npozpammol
ynpasrenus OyIyT BeCTH cebsi TO-UHOMY.

4.2. KnHematuka u pexumbl OBUXKEHUS 59



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.1.0

B gacrroCcTH KOHUesble 6bIKANOMAMEAU HACTPAUBAOTCA HE3aBUCUMO OT PeBEPCa ABU2KEHHNA. HpI/I BKJIIO4e-
HHH WK OTKJIIOYEHHUHN PEBEPCa KOHIEBbLIE BBIKJ/IIOYATEIN 00s13aTeIbHO HY2KHO II€PEHAaCTPOUTD.

4.2.7 PekomeHgauunn gns TOYHOro ABUXKEHUS

KouTpomanaep crmocobeH aBTOMATHYECKHU MOACTPANBATHLCS TOJ HEOOXOAUMbIH PEXUM, OyIb TO TOIEPIKAHNAE
CKOPOCTH UJIU KOOpaAuHATHI. HO CKOPOCTH M Ka49eCTBO MOACTPONKHY 3aBUCAT OT HACTPOEK KOHTPOJLIepa. IIpax-
THYECKH MTHOBEHHO BBIXOJIWTD HA TPEOYEMbIil PEKUM CITOCOOEH ITaroBbIi JBUTATENbh B PEXKHUME TO3UIMOHUPO-
BaHMS II0 IIaraM U MEUKpoIaram. Ecin marosblit ABuraTeb GU3NIECKNH HECTIOCOOEH 0DecIeInTh TpedbyeMyio
CKOPOCTb WJIM YCKODEHHE, TO CKOpee BCero JBuxKenue Boce ocraHosurcs (copsércs). Ilpu ucnosb3oBanuu
JaTdnKa OOPATHON CBS3W, TAKOTO KAK KBAAPATYPHBIN SHKOIAEP, B KAYECTBE OMOPHOTO, JBUKEHUE IMATOBO-
TO JBUTATEJIsT HE COPBETCS, HO BO3MOXKHO, 9YTO KOHTPOJIIEP HE CMOXKET 00ECrednTh TpedyeMble TapaMeTphbl
JIBUYKCHUS.

Hempsivmast cBa3b MeXKJy BO3JEHCTBHEM YIPABIAIONEH CXEMbl W CMEIIEHHEM MOJIOKEHUs MTO3UIUOHEPA C
BLDC-MmoTopoM HpUBOIUT K 3aMe/IJIEHUIO BBIXOJA HA TPeOyeMyto KOODJAMHATY WA HA TPEOYEMYIO CKOPOCTb.
YCKOPHUTH 3TOT TPOIECC W CIETATh €ro 0ojiee CTabMIBLHBIM MOXKHO HUCTOIh3Ys CIAEAYIONINe PEKOMEH AT :

e B KOHTpOIIED 3arpy’KeH U MCIOJIb3yeTCsi TPOMUIH, COOTBETCTBYOIINIA UCIOIb3YEMOMY TO3UIIHOHEDY.
Ecnu BBl He yBepeHbI, 9TO NPOMUIL BEpHBIH, 3arpy3ure npoduib u3 paznena KoHdurypamnuonube
Qaiiibl.

e Morop He HOLAJAET B PEKUM OIPAHUYEHUs OAHOIO U3 paboumX 11apaMerpoB (TOK WU HALIPAXKEHUE),
cM. mogpobree pazzaenbl Ozpanuvwumeny wa dsuzamenar , Ynpasaewue numanuem momopa. Takoe
OrpaHnYeHre Bbl MOXKETEe 3aMEeTUTh 110 TOPU30HTAJIBHON Iosiocke Haj uHAuKaropoMm Current B Gji0Ke
Power, Voltage nma Speed B 610ke Motor [nasnoe okno npozpammo. mDrive Direct Control e pestcu-
Me Yynpasaenus 00noti 0cblo, OApodbHee cM. paziesnbl (Ozpanuywument Ha 08uzamenrir, Ynpasienue
NUMAHUEM MOMOPA.

L] OTCyTCTByIOT MEXaHUYIECKUE NPENATCTBUA IJIAd ABUXKEHNA, 3aKJIMHUBAHUE OCH UJIN ITO3UITUOHEDPA.

e MorHoCTh IpUMeHsieMoro OJI0Ka MuTaHus goctarodna (cMm. Texnuka Oesonachocmu).

4.2.8 NMNA-anroputm gnsa ynpasneHusa BLDC pgsuratenem

4.2.8.1 OnucaHne anropntma

Vupasnenne BLDC npuraresnem ocymectsisercs ¢ nomorsio [I/I-perynsropa. Peryaupyemoit Besmannoit
SABJIsIETCS KoopAauHaTa. [liist obecriedeHns BO3MOXKHOCTH JIBUYKEHUS, CAMa PEryaupyeMas KOOPIUHATA U3Me-
HSEeTCsl B COOTBETCTBUU C yCTAHOBJIEHHBIMU HACTPORKAMU JBUYKEHUS ¥ IIOCTYNUBIIUMEU KOMaH aMu. V3mers-
IOIIYIOCS BO BPEMEHH PEryJjiupyeMyio KOOPAUHATY JaJiee Oy/1eM Ha3bIBaTh Oeryieil no3unueii. ¥ npaBiidionmm
CUI'HAJIOM PEryJIaTOpa ABJAETCS MOLY/b BEKTOPA TOKA, KOTOPBIH (BEKTOD) YAEP:KUBAETCS TEPIEH UK YIAPHO

pOTOpY.

dE(t)
dt

U(t):I—|—P—|—D:KP-E(t)+Ki/E(t)dt+Kd ,where :

U(t)- yupasisioiiee Bo3jeiicrsue
E (t)— Pa3HUI MeX Iy Oeryieil KOOpAUHATON U TEKYINeH KOOPIANHATONW TBUTATEJIS

Ky, K;, Kq - Koo dunuenTs! ycnnenns TpONOPIHOHAIBHON, HHTerpaabHOil 1 AuddepeHnnaabHoi COCTaB-
JISTIONIUX PEryJIsiTopa, COOTBeTcTBeHHO. K03 MUIMEHTHI PeryasaTopa 3a/1al0Tcs ¢ TIOMOIIBIO COOMEEMEmayio-
wezo mento nuporpammbl mDrive Direct Control wiu ¢ momouipio BbizoBa dynkuuu set pid settings(), (cu.
pazues Pyko6odcmeo no npozpammuposanuio).
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4.2.8.2 OcobenHoctu paboTbl anroputma

4.2.8.2.1 Koapduuuentsr MNO-perynaropa

Hns roro, aTo6bl onruMaibHbie Koaddunnentst T I-peryasaropa He BhIxomuan u3 muanasona [0..65535],
3a/IaBaeMble TOJIb30BATEIEM 3HAYEHNS HOPMUPYIOTCH.

s mydriero noHnMaHus paboThl PEryasaTopa, PACCMOTPUAM KAKOE BJIMSHIE OKA3bIBAIOT PA3IHIHBIE COCTAB-
agromue. Bynem cuantars, uro Hanpsprenue TUTAHUS Usyyp(t) TOCTOSHHO B PABHO HOMUHAIBHOMY HAIIPsIZKe-
uuto MoTopa U, oy,. Ilpu Boimonnennn nannoro npemgmnosoxkenns dpakrop 3anosnenus [IINM-curuana 6yzer
paBeH 1 B CIEAYIONINX CIIydasax:

1. K, = 1,K;, = 0,Kq = 0 - ecn neseBas MO3WINSA TIPEBBINTAET PeaTbHYIO MO3UIMIO Ha 256 060pOTOB

poropa
2. K, =0,K; =1,K; =0 - ecin unTerpaj, npuseieHHbl B ¢hopMye BbIllle, paBeH 52,5 000pOTOB/cex

3. K, =0,K; =0,K; =1 - ectu peajibHast CKOPOCTh BPAIIIEHUs POTOPA OTINYAETCA MPABUILHOI CKOPO-
cru zHa 96000 06/MuH.

4.2.8.2.2 MonagaHue B LENEBYIO NO3ULMIO

Tlomaranme B 1e/IEBYIO TIO3UIIMIO CIUTAETCS YCIEITHBIM, KaK TOJHKO OCh JBUTATEJIS TIOTIAIAET B IEJEBYIO TIO-
s3unmio. [Ipy 3TOM BO3MOKHO HaJIWYINE HEKOTOPHIX MEPEKOJIeOaHNI OKOJIO IeIeBoi mo3nunun. Ecan asuxkenne
MPOM3BOIUTCS O€3 YCKOPEHUS, IPUIILIA KOMAH 18 HEME/JIEHHON OCTAHOBKHY WJIU MIPOUCXOJUT SKCTPEHHAS OCTa~
HOBKA TI0 JIOCTH2KEHHIO KOHIIEBOTO JATINKA, TO MOTOPY MOHAIOOUTCS HEKOTOPOE BPEMS JI0 TIOTHOM OCTaHOBKHU
¥ BO3BPAIIEHUS B TPABUJIbHYIO IO3UIIUIO.

Ilpenynpexaenne: Ecau [IU]/I-peryasarop HACTPOEH HEIPABUILHO, BO3MOXKHO BO3HHUKHOBEHWE JIJIH-
TEJIbHBIX KOJIeOAHUI OKOJIO LEJIEBON MO3UIUHU, XOTS JIBUKEHUE U OYJIeT CUUTATHCH 3aBEPIIEHHBIM.

4.2.8.3 PyudHnas HacTtpoiika ko3 duuymentos MN-perynaropa

s Toukoit mactpoiiku kodddunmentos IIU/I-peryagaropa CymecTByeT CHEIHAJbHOE OKHO MPOrPAMMbI
mDrive Direct Control (Settings -> PID control). B okHe BbIBOAHTCS 3aBHCHMOCTH OT BPEMEHH CKOPOCTH
BLDC-upurarens u ommOKyU CJI€I0BaHUS COOTBETCTBYIOMIEH KOOPAUMHATE, BU OKHA [IOKA3aH HA CKPUHILIOTE
HUAXKE.
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ﬂ! Oscilloscope

Oscilloscope

600 000

500 000

W Speed i Errar

b \ i

400 000

300 000

200 000 -]

Speed (counts per second)

DEDRDETEDETETE
800 1000 1200 1 400
Time (msec)

T
600

Distance

4.645 mm

Kp |0 K |0

L

L 3l 200,00} +| kif 0,25 s Kdf 0,82

Puc. 4.16: Okno nacrpoiiku [T/ I-peryisaropa.

100

a0

(sjunod) 10443

-50

-100

ik

Jl71st KOpPEKTHON PAabOThI IBUTATENSA HYKHO JOOUTHCS YCTOWIMBONW KOMITEHCAIIMY OITHOKY CJIEJOBAHUS.

4.2.8.3.1 LUaru no Hacrpoiike ko3chhuyneHTos:

1. JIna nagana nyxuo ouenutb [IM1/1-koaddunmentor. YunursiBas CTpyKTypy yIPaB/IsSeMOil CUCTEMbI, UX
MOXKHO BBIUYHCJIATH 10 YIPOIIEHHBIM (hopMmyiaM. [IjIs 3TOr0 UCIOIB3YIOTCS MapaMeTphl U3 JOKYMEHTA~
MY HA COOTBETCTBYIOIIUI ABUTATEb U TIO3UIIUOHED.

o K,, - anekrpomexanudeckuii koadbduupmenrt npuraress [H / A] (MomenT co3naBaeMblii cuioii Toka

1 A). Moxer GbITh BHIMHC/ICH KAk oTHOmeHnue K, = =

In

yCUJIE co3JaBaeMoe JABurareneM, I, - HOMUHAIbHAA (MAKCUMAJIBHAS) CHIA TOKA.

e M - Macca Harpy3ku (Kr).

M

e J — —

Ko

e K, = 115000 - 1000, Kg4 = 1860 - 1000, K4 = 12.20 - 1000.

, rue F,, - nomunasibHas (MakCuMaJsbHOE)

2. BoicrasuTh KO3(DUIMEHTHI, pacCIYuTanHbie 0 dopmynaaM, Haxars Apply. B zaasrnom oxne mDrive
Direct Control naxkars kHOUKY Zero. B mome Move to BeictaButh 0, ormpaButh KomaHay Move to.
JIpurarenb JOIXKEH OCTaHOBUTHCs. [IompoboBaTh CABUHYTH MO3UIUIO PYKAMH, YOETUTHCSA, 9TO OTKIUK
UPABUJILHBII - JIBUrATEb CTAPAETCs BEPHYTHCA B HYJIEBYIO HO3ULMIO (PEBEPC SHKOAEPA HACTPOEH Bep-

HO).

B nacmpotixar dsusicerus, BRICTABUTh MAJIEHBKYIO CKOPOCTH, HaxkaTh Apply. B 2iaenom oxne HadaTh

JIBUYKEHWE B CTOPOHY. Ec/in HaumHaI0TCst BUODAIMH U CPBIBBI, HYKHO yBeTMInBaThH AuddepeHnnaabHbIi
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k03 duuuenr (Kdf), ysenuuusars, noka 3aMerHo ymeHbluenue Kojiebanuii CKOpocru OK0JI0 Tpedyemo-
rO 3HAYEHUS.

4. Eciu Bubpanyuu MMeT 3BYKOBbIE YacTOThI (IIO3UIMOHED U3Ja6T IPOMKUIl 3BYK IIPU JIBUMKEHUH), BO3-
MOXKHO, cieayer yMeHbIuTh Kodpdumuent Kd win Bce KoadpumpueHTs! TPOIOPIUOHATLHO.

5. Unrerpanbubiit koabduument (Kif) orsevaer 3a nonasanue B 1e1€By0 HO3ULKIO, [1Jlst LIPOBEPKU Y100~
HO MCMOh30BaTh KoMauay Shift on.

6. s Gosree TouHOIM HACTpOitku Ko3dbduimenTos ucmoab3yiite okao Oscilloscope, B 3ToM OkHe Bu3ya-
JIM3UPYETCS OIMMOKA CJIEIOBAHMUSA ISl TaHHBIX MApaMETPOB JABHKEHHsS. UTOOBI OTKPBHITH OKHO HYKHO
naxkarb kaonky PID tuning.

7. Tocne Toro, kKak KoM UIMEHTH HACTPOEHBI, MOYKHO WX MPOMOPIIHOHATIBLHO MEHSITh, 3TO COOTBETCTBY-
eT yBeJIMYeHNIO /YMEHbIIIEHUIO MACChI, OTKJINK Ha BO3/EfCTBIE CTAHOBHUTCS Gosiee/MeHee MOIITHBIM. JTo-
OUTHCA TOrO, YTOOBI PE3KNME OCTAHOBKM HE MPWBOIMJINA K CPBIBAM IBUXKEHUS.

4.2.9 Feedback EMF

4.2.9.1 MNMpeumyuiecrsa
e Bcerma coxpansier CHHOCYUIAIBHYIO (DOPMY TOKA, 9TO 00ECIeunBaeT OECITyMHYI0 padoTy;

e Ha BBICOKHX CKOPOCTSIX OH MOXKET AWHAMUYECKHU ATANTHPOBATHCS K BHEITHUM HArPy3KaM, OrpaHuve-
HUsM TOKA U HAlPsizKeHus (aBTOMATHYECKH CHUXKAET CKOPOCTD);

e Ha HM3KUX CKOPOCTSX UCIOIH3YET YacTOTHOE YIIPaBeHne 6€3 KOHTPOJIs MO3UIH poTopa. Korma moso-
JKeHWe POTOPa HAYMHAET BHIJABATH KOPPEKTHBIE TTOKA3AHNUS AJITOPUTM MEPEKII0TaeTC I Ha TTOJIeOPUeH-
THUPOBHHOE yIIPABJIEHNE C 0OPATHOM CB3BIO MO Mo3uinu POTopa. llopor mepekroYenns WHINBAIYAIEH
JIJIs KaXKI0TO IBUTATENsI, OH OIPEIeIeTcsa KadeCTBOM OIEHKM BbIIaBAEMON HAOTIOZATEIEM MO3UITHN
poropa;

e He ucnonbayer marank nosuimn (encoder);
e Moxer paboTarh B TpeX pEKUMaAX:

— MTPA - nanbosiee SKOHOMUYHBINA PEKUM, XaPAKTEPUIYIONIAHCSI MAUHUMAJIbHBIM TOKOM, HO Ha-
npsizkenne ObICTPO pacTeT co CKOpocThio, I4 = 0;

— FW - peXuM TOHMKEHWS MOTOKOCIETJIeHUs, aKTUBEH, KOT/Ia 3a/IaHHON CKOPOCTH HEBO3MOIKHO
JIOCTUTHYTH TP TEKYIIUX OTPAHUYEHUAX HANpsiKeHust, ucnojib3ys MTPA, I; < 0;

— Limit - pexkuM HACBIIMIEHXs, KOTIA ABUXKEHHUE C 3aJaHHONM CKOPOCTHIO HEBO3MOXKHO. Bo3HHMKaeT
[IPY HACBIIIEHUY HAIIPAXKEHHUsI U CUJIbI TOKa. B HeM IpuBOJ, BbIAAET MAKCUMAJIbHBIA MOMEHT OIIpe-
JegeMblil TeKyIeil CKOPOCThIO U OIPAHUYEHHUSIMU 110 TOKY U BbicTaBisger duar PowerLimited.

Baxkuo: Ajropur™m He JOJIZKEH HCIOIb30BATHCA € BKIIOYeHHBIM (utaroM «Position Controls. Ijs maasHo-
cru xona B EMF anropurme peann30BaHO PACXOXKIECHHE C PEATbHON MO3UITNN U TO3UIHH IO mpod o, Ecan
duar «Position Controly BkiI0YeH, MOryT ObITH BbI3BaHbI JOXKHbBIE cpabarbiBanus Alarm. Yrobbr n3bexkars
JIOXKHBIX cpabaTbiBaHuUil cieayer BO BKaake «Position controly mocrasuth ranouky «Position Controly u
B mosie «Thresholds yxazars momyctumyio omubky. Torga mpu paccorsiacoBaHuM MO3MINHN, B TJIABHOM OKHE
mDrive Direct Control Oyzmer 3aroparscst uagukarop SLIP u, ecim crour rajgouka «Alarm on errorss, KoH-
TpoJuiep Oyaer nepexoauTh B cocrosHue Alarm.

4.2.9.2 lMosepexvie gBuratenst Npu BO34eNCTBAN BHELWHER CUJibl

B pexxmme gyacToTHOro ynpasJieHus: - llosoxkenne poTopa He KOHTPOJTUPYETCS, HO TOK PaBEH HOMUHAJIb-
HOMY 3HadeHwmio. TobKO BHEITHSS CUJIa, ITPEBBIMIAIONIAS MOMEHT yAep:KaHus, MOXKET TMPUBECTH K IMOTepe
11aroB
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B pexxume 1mosieopueHTUPOBAHHOTrO ynpasJieHus:: - Eciiu cuia Moxer ObITh [IPEOIOJIeHA, TO JIBUKEHUE
TTPOJIOJIZKAETCS € 33/IAHHOM CKOPOCTHIO. - Ecin cuia He MoyKeT ObITH MPEo/I0JieHa, TO yCTaHaBInBaeTcs qar
PowerLimited n ycranoBienHoe 3HaU€HHEe CKOPOCTH HAYMHAET YMEHBIIATHCS B COOTBETCTBHH CO 3HAYEHUEM
3aMe/|JIeHHs], yCTaBKA [OJIOKEHHUsl, Olpe/esiseMas JOrUKOl reHepaTopa mpoduiis CKOpocTH (MHTErpai oT
CKOPOCTH), U3MEHSETCs COOTBETCTBEHHO; - Eciu neficTBre CUJIbl IPEKPAINAETCs, TO PACXOXKIEHUE MEXKILy
YCTaBKOI M peasbHOM no3unuei Oymer Kommencuposano 3a caer PID perymaropa nozunum; - Ecu cuna e
MOYKET ObIThH MPEOI0JICHA TIPUBOIOM (TIPEBBIMIAET YAEPKUBAIONLYIO CHITY ), TO HA TIOPOre CKOPOCTHU MPOUCXOIUT
MEPeKJIIoYeHNe C TIOCIELYIONINM OTKAa30M POTOpPa U TOTEpeil I1aros.

4.2.9.3 Bobibop napamertpos L, R u backEMF pgns anroputma EMF

Tocue Briroyenus nuranus (nepexirodenus u3 cocrosuus Power: Off) u nepes nauasnom nepemernenust napa-
merpbl R u L apromarudecku oupenessdorcs (Cibliled KOPOTKUil 38yKoBoil curuas). Eciau 91u napamerpbt
ycranapauBaioTcs depe3 uatepdeiic mDrive Direct Control, stam mpomyckaercsi. [[jisi TOBTOPHO# OIEHKHU
mapaMeTpoB JIBUTATENb JOJKEH ObITH BO3BpaIleH B cocTosiuue Power: off.
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Settings SM2 n
¥ Device L
Borders Motor parameters
Maxirmum ratings [] Revers
Motor & Driver type
DC motor e [ Move with max speed
BLDC motor Limit speed with max speed
R Max nominal speed | 5000.000 mm/s = |
Power management
Brake control MNominal current | 500 ma = |
Cnn.t!'ol [] current as RMS
Position control
Home positien Motion setup
PID control
TTL syne Working speed 1000.000 mmys S
UART [] Backlash compensation 50.000 mm =
EXTIO
About device Backlash compensation speed 50,000 mmjs =
¥ Pragram Acceleration | 1000.000 mm/s? 3|
Interface
Cyclic motion Deceleration |ZDDD.DDD mmfs2 = |
Log Steps per turn |2[J[J steps > |
Graph
User units 1/256 step B
About
Stage Feedback
() Mone
Autodetect -
Encoder counts per turn 4000 counts =
[] Encoder reverse
BackEMF estimator
Autodetect Inductance 0,0054 -
Autodetect Resistance 74 S
Autodetect Back-EMF coeffident  0,0025 >
W
Load settings from flash | | Load settings from file...
Default file location Save settings to flash Save settings to file...
Compare two files
Reset Cancel Apply
Ha Bkimanke Stepper motor MOXKHO JTOTOJHUTETHFHO HA3HAYUTD CJIEAYIONINE TTAPAMETPHI:
1. Resistance - comporuBaenne oOMOTKE R §2
2. Inductance - nagykTrBHOCTHL OOMOTKU L H
3. Back EMF coefficient -norokocuemnsenue poropa A, Hm/A
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4. 3BHavyeHme BCEX ITUX [MAPAMETPOB COXPAHAETCH B IMPOMUIE JJis JIBUTATEIIS.

Jlis OONBIMUHCTBA [OBUTATENEH yIOBIETBOPUTENHHO paboOTaeT aBToompenenenue mapaverpa back-EMF
parameter. OnHAKO Ha3HAYEHNE TAPAMETPOB 4Yepe3 npoduib odecnednBaeT OOMBITYI0 yCTORIUBOCTD AJITO-
put™ma.

Suauenus R Q u L H caexyer 6parb HenocpeicrBenHo u3 datasheet.
3HavyeHne TOTOKOCIEIIEHUsT POTOPa Ay, Hm/a MoXKeT ObITh TOJIYYEeHO CIAEIYIONM 06pa3oM:

B datasheet maHo 3HadeHme s7eKTPOMEXaHIIecKOro Koaddunnenra apurarens K, (torque constant, Hm/A)
unu xoadpdunuenta nporuBodIC Keps (backEMF constant, Vs), Torma

A, = %, rae K snpauenne Kep,p nma Kp,, & m - 9UCI0 Aros Ha 000POT.

B datasheet nama HomunanbHasA Cuja TOKA i, (nominal current, A) u moment ynep:xkanus T, (holding torque,

Hm), rorna A, = ‘}T;l', T7Ie N - 9HUCJIO MIAroB Ha 00OPOT.
n

4.2.9.4 Bobibop ko3 dpuuynentos PID gns EMF

B pexxnme mo€0pMEHMPOBAHHOTO YTPABJIEHU, KOT/IA JTOCTYITHA OIEHKA IMOJIOKEHUS POTOpa, YIpaBJIeHUE
MO3UIIMEH OCYIECTBIIsIeTCS pu momoIu cranaapTaoro PID-perynstopa. Ero koaddunuentsr obecreanBaroT
YCTOWYHUBOCTH IBUTATENsSI B ODJIACTH BBICOKAX CKOPOCTENA.

TounocTb no3uruu M0 TPOPUITIO OIPEIETACTCT MHOTUME (DAKTOPAMHU:

e B pexxkmme yaepKaHWS - COOTHONIEHWEM CHUJIbI VAEpXKAHUS W MeITaloNeil CUIbI, TaK YKe KaK y BCeX
AJICOPUTMOB OTKPBITOI'O KOHTYDPA;

e Ha Hu3KUX CKOPOCTSAX - PACXOXK/IEHUE PEATHHON MO3UINY U MO3UIUH 110 MPOMUIIIO HE TOJKHO IPEBbI-
11aTh OJIHOTO 11ara;

e Ha BBICOKHX CKOPOCTSIX PACXOXKJIEHWE MOYKET COCTABJIATH HECKOJBKO IaroB, UYTO OOYCJIOBJIEHO TEpe-
XOIHBIMU TIpOIeccaMu, KO3 puimenTaMu 0OpaTHON CBA3KM W HAJUINEM BHEITHUX CHJI.

Mber mpefraraeM HCTIONB30BATEH CTAHIAPTHBIN Habop Kosddumumentos: K, = 3.6, K;=0.028, K; =38

e K, yBenudenne Kod(UIUEHTa yBeININBACT TOIHOCTD (yMEHbIIAET OMHUOKY 0.), yMEHBIIAET BPeMs
peryInpoBaHusd;

e K, yBenumuenue KOI(DUIMEHTA, YBEJUIUBAET JAeMI(MUPOBAHNE CUCTEMBI W CHUYKAET BUODPAIUU.
HeycroitanBocTh MOXKeT OBITH CIEACTBAEM CIUIITKOM MAaJIEHBKOTO 3HadeHus K g;

e K, Majio BIusgeT Ha TOYHOCTb B IEPEXOIHBIX PEKUMAX, HO YMEHbIIAET HOCTOSHHYIO OIINOKY DU JIBH-
2KEHUU C [IOCTOAHHOI CKOPOCTBIO U yCKODEHUEM, a TaKKe I103BOJIfdeT KOMIIEHCUPOBATb IIOCTOAHHbIE
BHEITHUE CUJIBI. BO MHOTUX TPUJIOKEHUSIX MOYKET ObITh MpUHAT HyJieBbiM. CiiminkoM 60JibIloe 3Ha-
YeHUWE NPUBOJUT K IIOTEPHU yCTOMIUBOCTMH.

4.2.9.4.1 Anroputm paboTbi

Bxosom perynsgTopa siBasgeTcd is:
e 0, - )Kejaemoe NOJIOKeHKE POTOpa, (paj), 3Hauenue GOpMUPYETCs FreHepaToOpoM MpOoduis CKOPOCTU

e w, - XKejaeMas yIVIOBasi CKOPOCTh poropa (paja/c), 3nadenue popMupyercs reHeparopoM podusis
CKOpOCTH

¢ 0,,,w, - ToJOXKeHWe poTopa (paj) W ero CKOpocTh (paj/c), BHIYMCIEHHBIE OIEHITMKOM MOJIOXKEHWS
poropa,

Beixon: I, - 3Hadenue Toka (A), ompesessioniee MOMEHT co3naBaeMsbril npuratenem: M = k,, I, Tae ky,
ssieKTpoMexanudeckuil koadduuuenr (torque constant) gsuraresis
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ITapamerpsi: K,, K;, K4 - koabdunuenrsr oOparHoil cBa3u (3HadeHHd 3a]aHHbIe BO BKJauxe «PID
Controls).

3akon yupassieHusi: 1. Beraucienune ommbku perynupoBanus: 0, = 0, — 0,,, we = w, — wy,, 2. Pacder
t
cunpt ToKa: Iy, = Ky + Kqwe + K; [ Oedr

PerynaTop cHabKeH KOHTYPOM IPOTHBOHAKOILJIEHHS, Ha OCHOBE aJITOPHTMa YCJAOBHOTO HHTerpuposanue. Poct
MHTErPATLHON YaCTH MIPEKPAINAETCs, €C/IN IPOM30NILIO HAChIeHne CHIbl TOKA (|1, | > Inmaglyr - 0 < 0)

4.2.10 Feedback encoder

B sToMm ciiyuae Bce mapaMeTpbl MOTOPa, B TOM YHCJIE TIOJOKEHNE U CKOPOCTh JBUYKEHUsI, U3MEPSIOTCS HEIo-
CPEJICTBEHHO C TIOMOIIBIO0 HKOJEpa U UMEIOT Pa3MEepPHOCTH, OCHOBAHHBIE Ha OTCYeTax 3HKozAepa. llosoxkenne
0TOOpa’KaeTCsi HEMOCPEJACTBEHHO B OTCYETAX IHKO/AEPa, CKOpocTu Beipazkaiorcs B RPM - oboporax B MuHyTY.
CKOpOCTh JIBUKEHHST PACCUYUTHIBAETCS KOHTPOJLIEPOM HA OCHOBE JAHHBIX 00 M3MEPEHHOUW CKOPOCTH U 3HAYE-
HUW KOJIMYECTBA MMITYJILCOB 3HKOIAEPA Ha OQWH TOJHLIH 000POT OCH MOTOPA, YKA3AHHBIX B OJIOKE HACTPOEK
obparHoii cBs3m Bo BRIaake Hacrpoiika kunemarnku japwskennst (IIazoswiii dsuzamens), (BLDC momop).
OtmernMm, 9T0 B ciydae ucnosb3oBanus BLDC moropa peotcumo, noddeporcarus 3adanmnoti ckopocmu, dsuotce-
HUA 6 3a0aHHY0 MOYUKY W BCe IPOUM3BOAHBIE OT HUX PAbOTAIOT C MOMOIILI0 anropurmos I JI-peryniuposanus
u TPedYIOT coomeememayouus Hacmpoerk . st MAroBbixX JBATATENEH PEXKUM BEJIYIIEr0 SHKOJAEPA ONTHMIE-
3UPyeT yUPABJIEHUE JBUIATEJIEM, 33 CUET Y€r0 YMEHbIIAIOTCH Iy Mbl [P JABUKEHUH, CTAOUIBHO IIPOXOAATCS
PE30HAHCHBIE CKOPOCTH, JOCTUTAETCS DOJIBINTAs CKOPOCTh BPAIIEHWS MO CPABHEHUIO C PEKUMOM paboThl 6e3
9HKOJ/IEPa, 0e3 pUCKa MOTEPH IMaroB, TPU KOTOPBIX COMBAETCS KOOpJAWHATA W TpeOyeTcs TMOBTOPHAS Ka.AUO-
POBKaA.

Yceranosure napamerp Feedback B Encoder B nacrpoiikax Device -> Stepper motor page. Obparure BHUMA-
HUE, YTO T MO3UIMSA HAXOAUTCS B OTCUYETAX IHKOIEPA.

4.2.11 Feedback encoder mediated

JaHubIii pexkuM paboThl ONMTHMAJILHO HUCIOIL30BATH B CHCTEMAaX C OOJILITMMU JIIOPTAMU IJIs TOMaJAHNs B
HEOOXOIMMYIO KOOPIMHATY 33 HECKOJIBKO MTepanuii, B cpeaaeM ot 3 10 10. DTOT pekuM UCHOIb3YeTC JIJIst
IarOBBLIX ABUTATEJIEH.

s 3T0ro pexkmma BCe mapaMerpbl MOTOPA, B TOM YHUCJIE [IOJIOXKEHWE W CKOPOCTH JIBU2KEHUs, 33/1al0TCH U
OTOOPAYKAIOTCS HEMOCPEJICTBEHHO C MOMOIIBI0 SHKOIEPA M WMEIT PA3MEPHOCTH, OCHOBAHHBIE HA OTCUYETAX
suKozepa. OIHAKO B KOHTPOJLIEPE CAMO JIBUKEHUE OCYIIECTB/ISETCS B IIarax.

IIpunnun padorsr: [Tomyaennbie oT BHeITHEro naTepdeiica 3HadeHnss KOOPIHHAT MePECINTHIBAIOTCS B IMIATH 1
[IPOUBBOIUTCS [TEPBAsi UTEPAITUS JIBUKEHIS, IO 3ABEPIIEHUI0 KOTOPOIT OCYIIECTBISETCS MPOBEPKA MOJIOKEHU ST
10 ’HKozEepy. Jlajiee onpenensrorcs 3Ha4eHus OTKJIOHEHUS [IJisi HOBOM MTEPAIMU U OCYIIECTBIISIETCsl HOBbII
[IUKJT TIOAHE3Ja. JTO MPOUCXOIUT 10 MOMEHT, TIOTAIAHNS C 33JAHHON TOYHOCTHIO B YKA3aHHYI0 KOODIUHATY.

Wcnoawssyiite mDrive Direct Control: ycramosure mapamerp Feedback B Encoder mediated B macrpoiikax
Device -> Stepper motor page.

4.2.12 Pexnmbl OCTAHOBKU ABUXEHUS
B konTpomiepe cymecTByeT aBa PeKUMa MPEKPAIEHUsT IBUKEHUST:
o Hewmenmennasi ocTaHOBKA,

e OcraHoBKa C 3aMeIJIEHUEM.

4.2.12.1 HemepneHHasi 0OCTaHOBKa

Hewmepgennasi ocranoBka JBuKenus mpoucxonut mo komauge STOP. Konrposuiep crapaercss MIHOBEHHO
OCTaHOBUTD BPAIEHUE BAJIA, JIBUTATEJIsI. DTO MOKET IIPUBECTH K IIPOILYCKY IIArOB B IIATOBOM JBUIATEE, €CJIU
HE WCMOJIB3yeTCst O0paTHas CBsA3b. Pe3K0e MpeKkpaleHne IBUKEHNsT MOYKET MaryoHO BIUSIThH Ha, 000PYI0BAHHE,
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HAIpAMEP, MOXKET IPOM30UTH CABUr OOPA3IOB HA MPEIMETHBIX CTOJHMKAX MHUKPOCKOIIOB HJIH IOTPEOOBATH
JOTIOJIHUTEIbHO IOCTUPOBKY ONTUYECKON JIUHUM MOCJIE PE3KOl OCTAHOBKH.

IIpenynpexaenune: Korga KOHTpOsIep HACTPOEH HA OCTAHOBKY IO CPabaThIBAHHIO JIEBOTO/IIPABOTO
KOHUEB020 BHLIKANOYAMENA, TO BCEIJA IPOUCXOJUT IKCTPEHHAA OCTAHOBKA IPU JOCTUKEHUM KOHIIEBOT'O
BBIKJIIOYATENsI. DTOIO HAO U30Erarh.

4.2.12.2 OcraHoBKa C 3amej/ieHNEM

OcraHoBKa JBUKEHUs C 3aMeJ[JIEHUEM BbITOIHsIeTCs 110 KoMan e SSTP. B 5ToM pexkuMe MpOuCXOUT IaBHAS
ocraHOBKa ¢ 3amemyienueM Deceleration, eciii OHO He OTKJIIOUEHO B HACTPOMKAX J8UINCEHUA C YCKOPEHUEM, .

Ilpenynpexgenue: Eciu dsuorcenue ¢ yekopernuem OTKIIIOUEHO, TO PASHUIIBI MEXKTY PEKUMAME OCTa-
HOBKHU C 3aMe/IJIeHreM U HeMeJI IeHHOH octanoBku He Oyzner. ITo komanne SSTP Gyner mHpoucXoauTh Pe3Kast
OCTAHOBKA.

4.3 OcHoBHble BO3MO>XXHOCTU KOHTpOJIJiepa

4.3.1 lMoppep>xnBaembie TUMbl gBurartenen

B macrosimumit MomenT KoHTpOJLTEp Mo ep:kuBaer tmarosbie 1 BLDC nBurarenu. XapakTepucTuKu mojaep-
KUBAEMbIX JIBUrATeeil MOXKHO IIOCMOTPETH B pasjese Ternuveckue Tapaxmepucmury .

4.3.1.1 LUarossie geuratenn

OcCHOBHBIM ITapaMeTpPOM IIATOBOTO JBHTATEN ABJIAETCA €r0 HOMHHAJBHBIM TOK. HoMuHAIBHBEIR TOK JBUTra-
TeNst MOYKHO yCTaHOBHUTDH BO BKJIaAKe Hacmpotra kunemamury deusicenus (Illazoswd deuzamens).

Ba>kmo: YcTaHOBKA 3aBBIMIEHHOTO TOKA MOCTEINEHHO MPHUBEIET K MEPErPEBY JBUTATENST U €r0 (PpU3NIECKON
mosioMke. O0s13aTeIbHO TPOKOHTPOIMPYHTE, 9TOOBI OBLT YCTAHOBJIEH HOMUHAJIBHBIM TOK, COOTBETCTBYIOIIHI
HCIIO/IB3YEMOi TOABMAKKE. B mpesycTanoB/IeHHBIX TPOMUIAX TOIABUKEK BCE HACTPONKHU YK€ CAEJIAHBI TPa-
BIJIBHO.

JpyruM BazKHBIM MapaMeTPOM SBJIAETCS DPEYKUM JIeIeHNs T1ara. B MOTHOMIArOBOM peXXUMe JIBUTATENb Tie-
pPEMENIaeTcs Ha BeJMYMHY yrija mara (Hanpumep, asuraresib ¢ marom 1,8° cosepruaer 200 maros 3a opuH
noJIHbIHA 000poT). B pexxume JejieHus mara OCHOBHOM 1Al JIBUTATE I MOXKET JIEJIUThC 10 256 pa3. desenue
mara yaydIiaer TIaaKoCTh IMEePEMENeHn 1 MUHUMHU3UPYeT 3PPEKTHI PE30HAHCA HA HU3KUX CKOPOCTSIX.

Jocrynnsl cieyionmue pezKuMbl JIe/I€HAs IAra;
e 1 (mosHbIii) mar
e 1/2 mara
e 1/256 mara

PexkuM MuKporiara ycTaHaBIuBaeTcs BO BKIaAke Hacmpotra xunemamury deusicenus (Ilazoswuiii deuza-
meab) WIn KOMaHJAMK HACTPOHKU MOTOpA, CM. paszaen Onucanue npomokoss obMerna U OMUCAHUE COOTBET-
crByomux GyHKIH B pazaene Pykosodcmeo no npozpammuposaHuo.

IIpumeuanue: Kourposuiep Bcerza ucnosib3yer BHyTpenHee aesenue wara 1/256. Ilpu cmene nosnb3osa-
TeJleM nejieHus Tmara Ha 0osee rpyosrii, B [0 oTobpaskatoTcsi TOIBKO KpaTHbIE Oojiee rpybOMYy IEIEHUIO
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LOBHMLIMK, YCTAHOBKA U IIEPeada CTaHOBUTCS BO3MOXKHA TOJBKO B TaKKUX, O0jiee IPyObIX JeJeHUsAX. DTO Cle-
JIAHO [IJTsT TIOIEPIKKHU YCTAPEBIIEr0 U COBMECTUMOCTH C yxKe cymecTByonuM 110, paboraroimmm Ha IeIeHUTX
mara mMajoit kparuoctu. C apyroit cTOpoHbI, paboTa HA HAUOOJBIIEM IEEHUU IIara MO3BOJISIET JIBUTATHCS
HamboJIee TIABHO M TUXO HA MAJIBIX CKOPOCTSX.

Eme OTHUM HEIMOCPEICTBEHHBIM TTaPAMETPOM MIaroBOrO ABUTATEIIA ABIAECTCA KOJIUYIECTBO MOJJIHBIX ITTaroB Ha
000pOT. DTa HACTPOITKA HE BIUET HA JBUKEHNE, HO UCTIONB3YeTCs B OJIOKE KOHMPOAA NPOCKAAbIDEAHUSA TITH
npu pabore ¢ 00paTHOM CBA3BIO MO sHKOJEPY.

IIpumeuanme: Kourposiep moaaepKuBaer MIAroBble JBUTATEIN C JATIHKOM OOPATHON CBA3M - IHKOJE-
poM. DHKodep MOKET UCTIONL30BATHCS KAK OCHOBHOW JATUMK MOJOXKeHus (nodpobhee) uam 1jsi OGHApYKe-
HUS TIPOCKa/Ib3bIBaHus, jiodra uim norepu maros (nodpobnee). Vcnonb3oBanue SHKOAEPA CIOCOOCTBYET
CTAOMJIBHOMY MPOXOKIEHUIO PE30HAHCHBIX CKOPOCTeH 6€3 CPhIBa JIBUKEHWS.

4.3.1.2 BLDC pgsurarenu

B ornmmuanum ot mrarosoro gsuraress, ajs ynpasiaerus BLDC gsuraremem KOHTPOJIEPY HEOOXOIUMO HATUIUN
0OpaTHOM CBA3M MO3WITNN ABUTATENIsI. B HacTosIIee BpeMs, B KA4eCTBE JATINKA OOpATHON CBA3M TOIICP>KH-
BAETCS TOJIBKO 2HKOJED.

OCHOBHI)IMI/I ImapaMeTpaMu ABUTATeId ABJIAIOTCA MaKCHMaJIbHBIN TOK U HallpA>KeHnue, KOTOpble YCTaHaBJINBA-
1orcst BO BKiaake Hacmpotika xunemamuky deusicerus (BLDC momop). OCHOBHbIM LIADaMeTPOM aHKodepa
ABJISIETCS KOJIMYECTBO OTCUYETOB Ha 0OOPOT.

Vupagsnaernne BLDC nBurarenem npou3Boautcs ¢ noMoiiwio 11 /]-pezyaamopa. llepen Hagasom paboThl peKko-
MEH/IyeTCsl BHUMATEJIbHO O3HAKOMUTLCA ¢ pasuenoMm [IH/[-anrzopumm das ynpasaenus BLDC deuzamenem.

Baxxuo: BaXHO ycTaHOBUTH MpaBUILHOE 3HAYEHNE MAKCUMAJIHHOTO TOKA, KOJUIECTBA UMITYJIHCOB HA 000-
port, [N /I-ko3ddurmenton. Takke BaskHO yCTAHOBUTH MPABUIHHOE 3HAYEHUE KOJUIECTBA MOIIOCOB. Hempa-
BUJIbHBIE 3HAYEHUSI MOTYT TPUBECTH K MOJIOMKE

4.3.1.3 Kpurepuii Bbibopa gsurartens

s ympaBjieHre TOKOM B OOMOTKAX JIBUTATE/ISIX UCIOJIb3YETCA MPUHITUI TITHPOTHO-UMITYJIECHOM MOIYJISAIINH,
OPUBOJAIIMI K KOJEOAHUIM TOKA Ha 9acTOTE€ MOJYJsiuu (TaK Ha3bIBAEMbBINA «TOKOBBIH pumiuly» ). B 3aBucu-
MOCTH OT [apaMeTPOB MCIIOJIb3YEMOr0 ABUraTe s (MHILYKTUBHOCTD €ro 0OMOTOK, OMUYECKOE COIPOTUBJICHIE )
PHUIIILT MOXKeT OBITH pa3HbIM. Takme pe3kue KOaeDaHnsa TOKA MOT'YT IPUBOIUTH K TOMY, ITO MOTOP HAarpeeTcs
cuJibHEe, YeM OKHUIAeTCd IPU HOMUHAJIBLHOM TOKE, T.€. % > 1, rue RI? - MOIITHOCTD, KOTOPAas 02KKUJAJIACh
OBI TTPY MTPOXOXKIEHWH MOCTOSTHHOTO TOKA Iy, Pregr - ,zLeI‘/’IC’;BI/ITeJIbHaH MOIIIHOCTD, BBIJejdeMas B JIBUTATEIE.

YT00BI OIEHUTD MEPETPEB, PEKOMEH/IyEM BOCIIOJIH30BATHCH CJIEAYIONUM TPAGDUKOM:
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Relative heat

0.0 T 0.5 T 1.0 1.5 T 2.0 2.5
Tab 1 DCERE13 R—;- DCE1524

st obrervennst paboOThI, BCE OCHOBHBIE ABUTATEIN W WX MapaMeTPhl IIPUBEIEHBI B TAOJIUIIE:
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Ta6nnna 4.1: 3navenns mapamerpa RT /L 115t HEKOTOPHIX MOTOPOB

MoTop RT/L

20 0.19576
28 0.07253
28s 0.07168

4118L1804R | 0.02715
411851404R | 0.02844

4247 0.0273
D42.3 0.0223
5618 0.0146
5618R 0.0146
5918 0.0116
5918B 0.012
VSS42 0.029
VSS43 0.0256
ZSS 0.04248

ITocaenoBaresbHOCTD JdelicTBUIA:

e Pacuér mapamerpa %, rae R, L - conporuBiieHre U WHILYKTUBHOCTh OOMOTKH (CM. JOKYMEHTAIUIO Ha,
coorBercrByowuil geurarenn), T - Bpems nepuoga mouyisuuu. Ero caenyer B3srb pasubiv 51.2 MKC
JIJIS TaTOBBIX ABUTATENEN m 25.6 MKC A7 ABUTATEJEH TTOCTOTHHOTO TOKA.

e Pacuér napamerpa RLI, XapaKTEPU3YIOIIEr0 MPEBBINIEHNE TTUTAIONIETO HANPSIXKEHNS HAJ HOMUHAJIb-
s
wbiM. Tyt V - manpsikeaune nuranus, R - conporuBienne 0OMOTKH, [, - TOK CTAOUIM3AIUN.

e Oupejenenue neperpesa. Ilocse mepBbix AByX IMAroB Ha rpadpuk MOXKHO HAHECTH COOTBETCTBYIOILYTO
TouKy. Tenepb Hy’KHO OMPEIEIUTH 00JIACTH, KOTOPhIE COOTBETCTBYIOT CTEMEHIM Tieperpesa. Hampuwmep,
obmactu Mexty sunuamu 1.1 u 1.2 cooTBeTcTBYIOT 3HaYenuaM meperpesa 1.1 RIZ and 1.2 x RIZ.

4.3.2 OrpaHnyutenu Ha gsuratensax

s obecrievenust 6€30MacHOT pabOTHI ABUTATEIEH TPEIYCMOTPEHBI OTPAHUIUTE TN 10 TOKY U HATIPS2KEHUIO HA,
00MOTKAaX JBHTATENs], & TAK K€ OTPAHUIECHIE MAKCHMAJIbHBIX 0O0POTOB OCH MOTOpA. JIaHHBIE OrpAHUYEHHMS,
€CJIM OHM AKTMBUPOBAHBI IPUBOJAT K ILJIABHOMY CHH?KEHHIO MOIIHOCTU M CKOPOCTH BPAIIECHUSA JIO 3HAYEHHUH,
TMPUBOISAIINX K CHUYKEHWIO OTPAHWYMBAEMBIX TIAPAMETPOR IO YCTAHOBJIEHHLIX 3HaueHwii. Jlanuas GyHKImus
OTIEPUPYET CO 3HAUCHUSIMU TOKOB U HAMPSKEHUH HEMOCPEICTBEHHO HA MOTOPE, B OTJIUYHE OT KPUTHUECKUX
mapaMerpoB, KOTOPhIE OMEPUPYIOT C TOKAMHU U HAMPSYKEHUSIMU HA BXOJE KOHTPOJIIepa. JIpyrum oriuauem
«OTPAHUYATETEH> OT KPUMUUECKUT NAPLMEMPOS ABIAETCS TO, YTO MEPBbIE HE MPUBOIAT K OCTAHOBKE MOTOPA,
U mepexoy B cocrosaue Alarm, a Juinb OrpaHUuIMBAIOT POCT TOKA, HAIIPSAZKEHUS MM 00O0OPOTOB JIBUTATE S,

s BLDC moropos:

e Mazx voltage - HOMUHAIbHOE HAMpsXKeHUE muTanus MoTopa. Ompenesnser MaKCHMAJILHOE HAMIPSIYKEHNE
nUTaHuA HA 0OMOTKax apuraresis. OObITHO MCIOMb3YeTCs M OTPAHWYEHUs] POCTA HAMPSKEHUs MPH
3aKJIMHUBAHWK WJIM HEIITATHON pabore noaBHKKH. CMoum Ucnosb3068amb MOAbKO 8 CAYUAE, €CAU He
UBBECTIHO 3HAUEHUE MAKCUMAALHO20 TMOKG Ha 00MOMKAT d6uzamens. JJaHHbBIA HapaMeTp UCIIOJIb3yeT s
npu pabore [TU/]-pezyramopa.

o Mazx current - onpenensieT MaKCHMAaJIbHOE 3HAYeHHe TOKA Ha 0OMOTKax asuraresisa. OOBITHO HCITOJIb-
3yeTcs s OTPAHUYEHHS POCTA TOKA MPH 3aKJIMHUBAHUN WU HEIITATHON pabdore momsBm:kku. Jlammoe
OrpaHUY€eHHue CTOUT BI)I6I/Ipa,Tb HUCxXoad m3 TOro, KAaKOII TOK MOXKET B Te€UYeHUU JJINTEJIbHOIO BPEMEHHN
Tedb yepe3 0OMOTKY, HE BbI3bIBas [IOBPEXKAEHUs JBuraresis (B IePBYIO O4€Pe/b OT II€PErpesa).

e Max RPM - makcuMmasbHas CKOPOCTD BpaIlleHusT BaIa MOTOPA. OOBITHO MCMOIB3YeTCs [JjIs OTpaHUuYe-
HUsI CKOPOCTHU BPAIIEHUS Tpu paboTe C PeAyKTOPAMHU M MPOYMMHU MEXaHU3MAMHU, 001 TAI0INMI 2KECT-
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KHNMHU OI'DAHUYCHUAMU Ha MAKCUMaAJIbHYIO CKOPOCTb BPallCHUA.

Ilpumeuanue: He crout myTarh NOHATHS MAaKCHMAJIbHOTO TOKA, JIBUTATE IS 1 HOMHHAJIBHOTO TOKA. B obriem
CJIy9ae, OHA MOT'YT OTJIMYAThCS B 3ABUCHUMOCTH OT OXJIAXK/IEHUsI MOTOPA U YCJIOBHil ero 3KcITyaranuu. Takxke
HE CTOUT IIyTaThb MAaKCUMAaJIbHBIA TOK U CTapPTOBBII TOK, KOTOPbBIl pa3BUBaeTCA IIPU HEIOJBUKHOM BaJle.

Baxkno: ll3Mmenenrne MaKCHMAJIBLHOTO HAIPSXKEHNS MUTAHUS MOTOPA MOYKET MPUBeCTH K paccrpoiike [T /1-
perynaropa. ITonpobuee cmorpure B pasuene I1H/I-arzopumm ors ynpasasenus BLDC deuzamenem.

Baxkno: 3navyenne MaKCHMAJILHOTO HAPSYKEHUS TUTAHUST MOTOPA MOXKET MTPEBBIMIATH 3HAYEHNE HOMUHAIb-
HOro Hanpsizkerus nuranusg (06braH0 Ha 10-15%). Ecsiu BBl ucmosib3yere nBUraTesib ¢ Majoil Harpy3Koi u Bam
HY?KHA BBICOKAs CKOPOCTh JBUKEHUsI JBUTATEIST, TO MOXKHO MOBBICUTH MAKCUMATBHOE HAMPSXKEHUE MATAHUS
MOTOpA.

Paboma 02PAHUYNYUMENA TNOKA.

BakHO TOMHUTB, 9YTO OrPpAHUYUTETH MAKCUMATHHOrO Toka Max current mpu pabore ¢ BLDC npurarensvu
paboraer He MrHOBeHHO. [Ipy BOBHMKHOBEHUU MPEBBIMIEHUS TOKA B OOMOTKE JIBUTATEsl, HAIPS KEHNE, 1101~
BAEMOE Ha, JIBUTATE/Ih, HAYMHAET MMOCTEITEHHO YMEHBITIATHCS JI0 TEX MOpP, MOKA TOK uepe3 0OMOTKY He Oyiaer
Menbitie Maz current. B ciydae, ecim Bo BpeMst ObICTPOTO JIBUZKEHUsT TPOU30IIIIO Pe3KOoe 3aKINHUBAHIE JIBH-
rare/s (caMblil Xyamuil ciydail) HalpsayKeHue Ha OOMOTKE JBUraTe/Is MOXKET CIaJaTh B TEYEHUE MAKCUMYM
370 mc. Ilpu mpaBuIbHO BHIOPAHHOM OI'PAHUYEHUN TOKA, 33 3TO BPEMS [IBUTATEIb HE MEPErPeeTcs.

IIpumeuanue: Ecan mocTaBUTh 3HAUEHWE MAKCUMAJILHOTO TOKa Max current CIWIIKOM MaJIeHBKUM, TO
BO3MOXKHO, UTO Tpu OOJIBINON HArpy3ke uian BbiCOKOM Tpernu BLDC nBuraress He CMOXKET CABHHYTHCS C
MecCTa.

Jors I JT:

e Maz(nominal) Speed - MakcuMabHas CKOPOCTH BPAILIEHUS BAJIa MOTOPA B IIarax B CeKyHy. Tekymas
ckopocrb IIJT onpenensierca napamerpom Speed (cm. Jeusicerue ¢ 3a0annoti ckopocmubio)

e Nominal current - onpezejissier HOMAHAILHOE 3HAYEHHE TOKA Ha OOMOTKAaX JBUIATE/s. JTO 3HAYEHHE
HE IIPEBLIIIAETCA B CUIYy OCOOEHHOCTEl yIIpaB/IeHHs IIArOBbIMH JIBUIaTEIsIMU.

B mporpamme mDrive Direct Control ycramoBku orpanuuunresieii onucansl B pa3aenax Hacmpotka kurema-
muku deusicenus (BLDC momop) u B Hacmpotixa xunemamuru deusicerus (Llazoswili dsuzamens).

4.3.3 KoHueBble BbiKaO4YaTenn

4.3.3.1 3apayva KOHUEBLIX BbIK/KOYaTenein

3a/1a1a KOHIIEBBIX BBIKJIIOYATE IEN - TPEIOTBPATHTE BBIXOJ, MO3UIIMOHEPA 32 TOMYCTUMbIe (DU3NIECKUE TPAHU-
Il €0 MEPEMEINEHNS UJIU OTPAHUYUTH IUANA30H MEPEMEIIEHNsT B COOTBETCTBUU C TPEOOBAHUSMU MOJIB30BA~
tens. HenpaBuiibHast HACTPOIKA KOHIIEBBIX BBIKIIOYATEEH MOKET IIPUBECTH K 3aKINHUBAHUIO TIO3UIINOHEDA,
€cJIi KOHTPOJIJIEP BbIiJIeT 3a IPAHUIIBL JIOIYCTUMOIO JUalla30Ha.

4.3.3.2 O6wwme HacTpoiikun

Ecin KOHIEBUK CYMTAETCS aKTUBHBIM, TO B CTPYKTYPE COCTOSIHWS BHICTABJISETCSI COOTBETCTByOmui diar, a
Ha zaastom okne mDrive Direct Control BBIBOIMTCS COOTBETCTBYIONMI 3HAYOK (J1eBblii wiu npasbiii). Kon-
TPOJIJIEP CIIOCOOEH OCTAHABIMUBATD JIIOOOE JIBUM2KEHUE B CTOPOHY OOOMX AKTHBHBIX KOHIIEBBIX BBIKJIIOYATEEN

4.3. OcHoBHblE BO3MOXHOCTU KOHTPOJIIEPA 72



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.1.0

(J1eBOroO M LPABOIO), TOILKO OLHOIO (JIEBOIO MJIM LIPABOIO) WM HE OrpaHuduBaTh iaBukenue. Hacrpoiika
KOHIIEBUKOB MOXKeT ObITh BbinosiHena B mDrive Direct Control (cm. Hacmpotxa duanasona dsusicerus u
KOHUEBHLT 6biKAt0amenet).

4.3.3.3 lMporpammHoe orpaHnyeHne guana3oHa ABUXKEHUNA

Ecsim anmaparapix orpanuydnTesieil HA JUANA30H JBUKEHHUS HET, & IIO3UIMOHED TPedyeT TaKoro OorpaHude-
HUS, TO MOYKHO WCTIOJIH30BATH TMTPOTPAMMHBIE OTPAHUYUTETH. 19 9TOTO KOHIIEBUKHN MEPEBOIATCS B PEKUM
orpaHudeHus 10 orcyéram mosunuu (cMm. Hacmpotixa duanasona 08udicernus u KOHUEGHLT 6bikA0Mamenet).
Vcnonb3ytoTes mojis JIeBOi TPAHUIBI U IPABOIl TPAaHUIbl (3HAYEHUE IPABO IPAHUIIBL JOJIKHO ObITH GOJIbIIE
JieBoii). B aroM pexxume JieBblil KOHIIEBUK CYMTAETCS AKTUBHBIM €CJIM TEKYIAs [O3UIKIsA MEHbIIE JIEBO Irpa-
HUIIBI, & [IPABbI - €CJIM TeKyIas MO3uIKs OOJIbIe MPABOil rpaHullbl ABrKeHus. CpabaTbIBAaHUE TPOUCXOIUT
3a BpeMsA OKOJIO OJHOI MUJIJIUCEKYH/Ibl.

Ilpeaynpexagenne: IIporpaMMHOE OrpaHMYeHHE IHANA30HA paboTaeT HAMEKHO TOJBKO, €CJIA He IPOo-
HCXOIXT HEIOCPEICTBEHHOrO 3a4aHus HoBoi nosuiuu Komasgamu ZERO wmu SPOS, wer norepu maros
WM HEMCIPABHOCTH SHKOAEPA, IIPH €ro HCIOJb30BAHUY )1 NO3UIUOHUPOBAHNSA, & TAKXKE HE IPOUCXOIUT
JaCTO# MOTepU MATAHUS BO BpeMs JBUxKeHus. Eciin BOSHUKIIA OfHA U3 TaKUX IIPOOJIEM, TO IIPOrPaMMHbIHA
JMANa30H HAJIO0 MEePEeHACTPOUTh. ABTOMATHYECKH 3TO MOXKHO CIAEIATH €CJIU €CTh MMOAXOISINUA OMOPHLIH
JaTYIUK € MOMOIIBIO ABIMOMAMUNECKOT KAAUOPOGKU HYALEOT NO3ULUL.

4.3.3.4 AnnapartHble KOHLEBbIE BbIKJ/IHOHATENN

KouTpoanep moxkeT pabOTATh C KOHIIEBHIMU BBIKJIIOUATEISIMA HA 0a3€ CyXUX KOHTAKTOB, OTITOTAP, T€PKOHOB
¥ TaTYAKaAMU JIIOOBIX JAPYTUX TUIMOB, CIMIOCOOHBIX BBIIABATH IJIEKTPUIECKUI CUTHAJ «JIOTUYIECKAS €IMHUIA>
craggapra T'TL 5 B B 04HOM COCTOSHUY U «JIOTHYECKWH HY/Ib» B APyTroM. IIprdem KaxKaplit KOHIIEBUK MOYKET
OBITh CKOH(MUTYPUPOBAH HE3ABHCHMO. Tak:Ke €CTh BO3MOXKHOCTH MPOrPAMMHO MEHSATH MECTAMH KOHIIEBBIE
BBIKJIIOYATEN ¥ U3MEHSATh UX MOJISIPHOCTb.

ITpumeuanmne: KomHIeBble BHIKIIOYATEIN TaAKXKe YI00HO UCHOJIB30BATD I AGMOMAMUYECKOT KAANUOPOBKU
HYAe601 NO3UYUY,.

4.3.3.5 MogknioyeHne KOHUEBbLIX BbIKKOYaTENEN

Kontepbie BBIKIIOUATEIN TOAKIIOYAIOTCA K BbIBogaM B pasdseme DVI-I. Huske mpuBeIeHbI THUITOBBIE CXEMBI
MOIKJIIOUCHUS:

£ -
[2] st limit switch mbDrive
2nd limit switch

[t7] 5V output, 500 mA
e [2] 1st limit switch
5V output, 500 mA
Logic GND

DVI-I connector

Lﬁ [3] 2nd limit switch
EDICED

18] Logic GND

Puc. 4.17: Ilogkiouenne KOHIIEBUKOB THIIA «OMTOMapay
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mDrive

(3] 15t imit switch

1
1st limit switch
2nd limit switch
4

18] Logic GND
1

‘ 3] 2nd limit switch

( L [18] Logic GND

Puc. 4.18: Iloakmroderne KOHIIEBUKOB TUIA, «CYXOH KOHTAKT»

DVI-I connector

4.3.3.6 PacnonoxeHne KOHLEBbIX BbIK/IOHATESIEN HA TPAHC/ISATOPAx

KonTponnepy HeoOXommmo yKasaTh KaKOH W3 KOHIEBBIX BBIK/IOYATE e Oyaer JIeBbIM, a KAKOM - MPaBBIM.
Muorma ato 3apanee HEM3BECTHO, & U3BECTHO JIUIITh, YTO 00a KOHIEBAKA MOIKJIIOYEHBI U CPAOATHIBAIOT KaXK-
JIbII 10 IOCTUKEHWY CBOEil I'PaHUIlbI mepeMerienns. Kcin HenpaBuibHO HACTPOUTH KOHIEBUKHU, TO ITO3UIIH-
OHEp MOXKET 3aKJIUHUTH. 1109TOMy KOHTPOJLIED MOIAEPKUBAET HPOCTYIO (DYyHKIUIO OOHAPYKEHUsI HEBEPHO
HACTPOEHHBIX KOHIIEBUKOB, OCTAHABIMBASCH MO 000UM W3 HUX. Y 0eIUTeCh, 9TO 00a KOHIIEBUKA HE aKTWBHBI,
UX TIOJIIPHOCTH HACTPOEHA MPABUJIBHO W BKJIIOYEHA OCTAHOBKA MO 000MM KOHIeBHUKaM. Bkirouute dutar 06-
HapPY2KEHUs HEIPABUIHLHOTO TOAKJ/IIOUEHNs KOHIIEBUKOB B COOTBETCTBYyIOmEM Mmento mDrive Direct Control.
Haunure nBukenne B J100y10 CTOPOHY /10 OCTAHOBKY JIBUYKEHMUS 110 KOHIEBUKY. Eciiu nBuKeHne ObLIO BIIPABO,
a JIeBbINl KOHLEBUK CTAJl AKTUBHbBIM, MJIM HA00OPOT, TO HY2KHO IIOMEHATH KOHLEeBUKU Mectamu (cM. Hacmpotixa
QUaNazona J6UNCEHUA U KOHUEGHT 6bikatouamenet). Tlpn o0HAPYKEHUN HEBEPHOTO CPabATHIBAHUSA KOHIIE-
BHMKA KOHTDOJLIEP MOXKET Tepeiitu B peskum Alarm, eciv BKIIOUEHA COOTBETCTBYIOIIAS HACTPONKA B MEHIO
KPUMUYECKUT NAPAMEMPOS .

Ilpenynpexxaenue: 3ammra OT HEPEIyTAHHBIX KOHIEBUKOB HE IapaHTUPYET, 4TO O Ipobieme nepe-
MyTAHHOCTU MOXKHO 3a0bITh. OHA, JUITH 00/IErYaeT TepBOHAYAIBHYI0 HACTPOUKY. Henb3st, B yacTHOCTH,
HAYMHATDH [IBMKEHUE €CJIM KAKON-TMO0 KOHIIEBUK aKTUBEH, JAXKe IIPY BKJIIOYEHHON (DyHKIUU 3aIIuTh.

4.3.4 AsTOoKannbpoBKa AOMaLIHel No3vunu

ABToKanmubpOBKa UCIOIB3YeTCs /Ui ONPEJE/IeHUs U YCTAHOBKY MOJBUXKKM B HAYAJILHYIO IIO3UIUIO (TakKe
ee MOXKHO Ha3BaTh <«JIOMAllHel» uiu «HyJeBoil» ). Kanubposka cBOAUTCH K aBTOMATUYECKOMY TOYHOMY 00-
HAPYKEHUIO KOHUEBUKA, CATHAIA damyuka 000pomo6 Wi MOMEHTA MOCTYIUIEHUS. 6HEUHE20 CUZHAAL, OLPe-
JIEJISTIOIErO HYJIEBYIO TIO3WIINIO, ¥ CMEIIEHNIO OT Hee Ha 33aHHOe 3HAYEHNEe OTCTYMa. JTO MO3BOJISET HAYaTh
paboTy B CHTYyaIMH, KOI/Ia TeKyIlee MMOJI0XKEeHHe TO3UIIMOHepa He W3BECTHO, HO M3BECTHO PACIOJIOKEHNE OJI-
HOI1 pernepHoil TOYKK (UCXOAHOTO MOJIOKEHNS ) OTHOCUTEIHLHO KOHIEBUKA UM KAKOIO-JIM00 APYroro CUrHAJIA.
IIporecc aBTOKATHOPOBKHU HE TPEOYET OT MOJIb30BATEN HABBIKOB IIPOTPAMMHUPOBAHNS.

Peneprast Touka (CMTHAJ OCTAHOBKM) ONPEIENSIETCs OJIHUM U3 TPEX CIIOCOOOB B 3aBUCHMOCTH OT BHIODAHHBIX
MOJIL30BaTEIEeM HACTPOEK:

o JIBUKeHUE JI0 KOHUEGUKG - B TOM CJIydae MCIOJIb3YIOTCH TEKYyIMe HACTPOWKYM KOHIEBUKOB (Pacmosio-
JKeHMe, NOJISIPHOCTD), CM. pa3aen Hacmpotixa duanazona 08uicenus U KOHUEBHLT GbKAN0%AMENE.

e JIBrKeHHE JI0 NOCTYIJIEHUsI CUTHAJA € damyuka 000pomo6 - B 9TOM CJIy4ae UCIOJIb3YIOTCS TEKYIIne
HACTPOUKHM JATYUKA 0DOPOTOB, CM. pazaea Konmpoasb no3uuyui.

e JIBUrKeHUe /10 TIOCTYIJIEHUSI CUTHAJIA HA 6200 CURLPOHUSGUUY - B STOM CIIydae UCHOJIb3YIOTCH TEKYIIne
HACTPOUKHM BXO/IA CHHXPOHU3AINH, CM. paszaen Hacmpoliky cunrporus3ayuis, eCau BXO, CAHXPOHI3AIUN
[IPOrPAMMHO BBIKJ/IIOYEH B COOTBETCTBYIONIMX HACTPOHKAX, TO 0OpabOTKA CHUI'HAJIA CO BXO/A CHHXPOHU-
3aluy HUKOIJIa He [POU30iIeT.
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Ilpenynpexaenune: Eciau BXOH CHHXPOHU3AIUHU BBIKJIIOYEH IPOTPAMMHO B COOTBETCTBYIOIIUX HACTPOI-
Kax, T0 00pabOTKa CUTHAJIA CO BXO/IA CHHXPOHU3AINKA HUKOTIA HE POU30MIET.

4.3.4.1 CranpapTHbIii a/IrOPMTM NOUCKA AOMaLLHER no3vuuun

B 3aBucumMocTH OT HACTPOEK MPOIIECC ABTOKAJIUOPOBKY MOXKET ITPOUCXOIUTH TI0 TpeM ajropurmam. CTanmapT-
HBII MOUCK JOMAIITHEH TO3UINN 3aKII0YAETCS B TOM, 9TO KOHTPOJLJIED HAYMHAET ePEMEINIeHNE C 3 JaHHbIMU
napamMerpaMu CKOPOCTH U HAIPABJICHUs JBUMKEHUs JI0 MOy YeHrsT CUTHAJIA OCTaHOBKHU. CKOPOCTH aBTOKAIND-
POBKH, KaK MPABUJIO, 33JaeTcs 6oJiee HU3KOM, YeM CKOPOCTh OOBITHOIO JIBUXKEHWSI, 9TODbI «HE MPOIYCTHTHY
MPUXOJ, CUTHAJIA, U TIOBBICUTH TOYHOCTH KAJUOPOBKU. 3aTEM TIPOU3BOANTCS OE3YCIOBHOE CMEIIEHNE Ha 0ObIU-
HO pabodeil CKOPOCTH HA 33JaHHOE PACCTOSTHUE OTCTYIIA.

HonyquHaﬂ TOYKa HA3BIBACTCA UCXOJHBIM ITOJIOZKECHUEM HJIN «,ILOMa,H.IHefI HOSI/IIH/IGfI». Bazxno OTMETHUTDL, 9TO
€€ PACIIOJIOZKEHHE Ha IMO3UITUOHEPE HE 3aBHCHUT OT HAYAJIbHOI'O IIOJIOZKEHH A, U3 KOTOPOr'O Ha4daJjiaCb KaHI/I6pOB—
Ka.

4.3.4.2 TouHas pokanubposka

Ilocse mocTymiernsa curHa a OCTAHOBKY MO3WITNS KOHTPOJJIEpa yxKe ompeaeneHa. Ho mpexae yem cuenars
CIBWT 10 JOMAIITHEH MO3UITNN, MOXKHO BKIIOYUTH JOMOTHATEILHOE NBUYKEHNE 10 CAEAYIOMEro CUIHAIA, OCTa-
HOBKK (BrOpyio a3y aBrokajubpOBKH). DTO MO3BOJILAET BBHICTABUTH JOMAIIHION IO3UIMI0 C TOYHOCTHIO,
JloCTUrAoLEll Ha HEKOTOPbIX 1Ho3ulponepax 1/256 wara Jyis warosbix gsurareseii uiau 1 orcuera sHkoaepa
mis BLDC npeurareneii. Eciu ycranosimen coorBercTByronuii (hjiar, KOHTPOJIJIEP BPAIAET MOTOP B 33IaH-
HYIO TIOJIb30BaTEIEM CTOPOHY C HACTPOEHHON CKOPOCTBIO JO TOJYYEHUS CUTHAJIA OCTAHOBKHW OT MCTOYHWKA,
BBIOPAHHOIO IOJIL30BAaTEIEM. 3aTeM, KaK M IPHU KCIOJIb30BAHUHA CTAHIAPTHOIO AJTOPUTMA, TPOU3BOINTCS
CMeIIeHne Ha OOBITHOM pabotveil CKOPOCTH Ha, 33IaHHOE PACCTOSHHE OTCTYIIA.

IMapamerpbt Bropoii da3bl aBrokaubpoBKu (CKOPOCTb, HALPABJIEHUE JIBUKEHUH U MCTOYHUK CHI'HAJIA OCTa-
HOBKM) 33J]aI0TCA HE3ABUCHMO OT HACTPOEK MapaMeTpoB TepBoil dasbl. IIpu 3TOM pasyMHO HCIOIB30BAThH
CHUTHAJI C JATYNKA, 000pOTa HA BAJIYy JBUTCATENIS 10 PEIYKTOPA W COBEPINATH JIBUYKEHNE HA MAJIEHBKOW CKOPO-
CTH - 3TO 0DECIEYNT MAKCHMAJBHYI0 TOYHOCTH. TaK KaK CUTHAJIBI OKOHYAHWS TIEPBOTO JIBMKEHUSI W BTOPOTO
JIBU2KEHUST MOTYT coBnasaTh, 70 B [10 npeaycmorpen crenuanbhbiil (Jiar Jjis Hada a OTCIeKUBaHsSA CUTHA-
Jia, OKOHYAHUsI BTOPOI'O JIBUXKEHHsI TOJIBKO [TOCJE COBEPIIEHUsI TI0JyoD0opOTa Bajia ABUrATEs A, DTO MO3BOJIAET
n30eKaTh HEOIHO3HAYHON TOCIEIOBATEIHHOCTH MOy YeHNsT CUTHAJIOB O 3aBEPINIEHNN TTEPBOTO U BTOPOTO JBU-
xKeHuit. B pe3yiprare OnuoHAIBLHOTO BTOPOTO ABUMKEHUS KAJTUOPOBAHHAS MO3UIUS YTOIHSIETCS.

IIpumeuanme: Eciu ncnonb3yercs Bropas (pa3a aBTOKATHOPOBKH, TO IIEPBOE ITEPEMEINEHIEe MOXKHO BBITIO -
HATH C BBICOKOW CKOPOCTBHIO, TAK KAK OHO JIMIIb I'Py00 KaJmuOpyer MO3UIUI0, ¥ TOYHOCTb TaM He TPeDyeTcs.
Ecnu ucmonw3oBarh 115 BTOpOi (ba3bl ABUIKEHUS BTOPON KOHIIEBUK, MOBBIIIIEHNE TOYHOCTH HE TTPOU30MIET,
TaK Kak ero (pu3udeckue mapaMerpbl He OTJINYAIOTCS OT MapPaAMETPOB MIEPBOTO KOHIIEBUKA.

4.3.4.3 BbICTpbIii anropnTtMm aBTOKaNIMOPOBKMU

Ilpu akTuBamuu GpyHKIUH OBICTPOTO AJTOPUTMA ABTOKAJHOPOBKH KOHTPOJLIEP HAYMHAET BPAIIATH MOTOP
B 33J[aHHYIO CTOPOHY C OOBIYHON paboteil CKOPOCTHIO /7t OBICTPOrO MOWCKA TTOJIOXKEHWST PEMepHOil TOUKH.
Ilocsie nocTymienust curHajga OCTAHOBKYM KOHTPOJLIED OTBOJAMT MOTOD HA3a/l HA MOJIOBHHY 000pPOTA M BHOBH
HAYUHAET JBUKEHUE B 33/ JAHHOM HAIPABIEHWH, HO Y2Ke CO CKOPOCTHIO, 33JJaHHON B HACTPOUKAX MePBOii (ha3bl
aBTOKaMOPOBKH. Tlocae MOBTOPHOrO MOMYY€HUsT CUTHAIA OCTAHOBKHU TPOU3BOJIUTCS CMeIeHne Ha pabodeit
CKOPOCTH Ha 3aJIAHHOE PAacCTosiHue orcTyna. VICTOYHMK CUIHAJA OCTAHOBKH TAKXKE 33/1aeTCs HACTPOUKAMU
CTAHJAPTHOTO AJITOPUTMA.

BricTpsrit anroputM aBTOKAIMOPOBKY SIBJISIETCS ONMTUMAJIBHBIM JIJIsT OOJIBINIMHCTBA ABUATATEICH U TIO3UIIHOHE-
POB.

4.3. OcHoBHblE BO3MOXHOCTU KOHTPOJIIEPA 75



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.1.0

4.3.4.4 OcobeHHocTu aBTOKaNIMBpPOKU

Ilocne ycmemmHoro 3aBepimeHusi KaJuOPOBKY JOMAIMHEH TMO3UIMA B CIMPYKMYPE COCMOAHUA KOHMPOAAEDQ
ycranaBmuBaerca ¢gaar STATE IS HOMED. Eciu nocse 3Toro goMaritsisi mo3uiius KAKUM-1ub0 00pa3om
cousach (0CMaH0BKA NO KOHUEBOMY EBIKAIONANENO, HEMEDNEHHAHA OCMAHOGKE BO BPEMS IBUKEHUST, 00HADY-
JIcenue nomepy w206, uepexoin B pescum Alarm), TO cOOrBeTCTBYIOIMIA (Diial CHUMAETCH U HYZKHO BHOBb
MPOBECTU KAJIMOPOBKY JOMAIIHEH MO3UIIH.

IIpumeuanme: Ilonyuaemas B pe3ynbTaTe KATHOPOBKH IMO3WIUs OyIeT HEMHOTO 3aBHCETH OT CKOPOCTH, C
KOTOPOI1 BBIMOJTHSIOCH MTOCIEIHEEe IBUKEHUE JI0 CpabaThIBaHUs BEIOPAHHOTO AaTduka. [109ToMy 71 TOYHOrO
HONAJAHNS B TY K€ HO3UIMI0 HE MEHSANUTE [MapaMeTPbl CKOPOCTH.

ITpumeuanmne: Eciu komauma wemedienmnol 0cmanosky 06UMfCeHs WA KOMAHIA OMKANOUECHUA NUMAHIUL,
MOTOPA BBIMOJIHAIOTCA B MOMEHT, KOI/Ia MOTOD HE BPAIAeTCsd, TO 3TO He cOMBaeT KaJIMOPOBKY [IOMAIHE

nozunuu u duar STATE IS HOMED me canmaerca.

Onucanme pyHKOMil aBTOKAIMOPOBKU JTOMAITHEN TO3UIAN TIPUBEIEHO B PYK0B0JCINEe N0 NpPo2pamMMUpo-
B8AMUI0.

Komauapl aBTOKaInGpPOBKY [IPUBE/EHDbL B pasjiese Onucanue npomoxosa 00mena.

ApTokaanbpoBKa MOKeT OBITH HACTPOEHA MOJb30BaTeeM B mporpamme mDrive Direct Control na Briaake
Device -> Home position cMm. pasnen Hacmpotka ucrodhozo noaoscenus, a 3amyinena KHonkoit Go home
B 2aasHom okne mDrive Direct Control.

s aBTOMaTH4eCKO# yCTaHOBKM HACTPOEK Jjiomailiteii nmosuimu B KomiuiekT mDrive Direct Control Bxo-
IUT ckpunm set_zero. ITOT cKpuUnT n3mensier nactpoiiky Standoff sknagkn Home position settings Tak, 9To
TEKYTIAast TO3UIINSA CTAHOBUTCS JIOMAIITHENA.

Ucnonp3oBanne ckpurra:
® YCTAHOBHUTE IOJBIKKY B KEJIAeMYIO ITO3UIHIO,
® BKJIIOYUTE CKPUNT U JOXKJIUTECH OKOHYAHUS €T0 BBITTOTHEHUS.

B pesysiprare mogBuKKa OKaXKeTCsl B TOM K€ MO3UINMN, B KOTOPOi ObLIT 3aIyIIIEeH CKPUIT, W BCE MOCJIEIYONINe
BBI3OBBI (DYHKIINH ABTOKAJTHOPOBKHU Oy/IyT IPUBOIUTE €€ B 3Ty mo3uiuio. He 3abympTe corpanums Hacmpotixu
B 9HEPrOHE3ABUCUMYIO TAMSITH KOHTPOJLIEPA.

4.3.5 Pabora c aHkogepamm

4.3.5.1 ObnacTb NpMMEHeHUs1 IHKOLEPOB

DHKOJIEPH IPUMEHSAIOTCS JIJIsi CO3JAHUS TOYHOW U OBICTPOEHCTBYIONEH 00paTHOW CBSA3U O KOOPIMHATE
co Bcemu Tunamu 3djekrpoasurareseii. [Ipudem obparnas CBs3b MOXKET OCYIIECTBIIATHCS IO IIOJIOKEHUIO
OCH MOTODA, TO JIMHEHHOMY MOJIOXKEHHUIO MO3UIIMOHEPA, YIUIy TMOBOPOTA MOTOPM30BAHHOTO CTOJIWKA WU IO
J11000My TTapaMeTrpy, HelOCPEJACTBEHHO CBSI3AHHOMY C TIOJIOYKEHHEM OCH MOTOPA M M3MEPSIEMOMY C TIOMOIIHIO
JIByXKaHAJIBHOIO KBAIPATYPHOT'O SHKO/EPA, y/IOBJIETBOPSIIONIET0 TPEOOBAHNUAM OIMCAHHBIM B paszese Teriu-
YECKUE TAPAKMEPUCMUKY TSI COOTBETCTBYIOIIEro tumna KonTposiepa. Konrpoarep mDrive nomaep:kuBaer
kak guddepeHnuanbable 9HKOAEPbI, Tak u npocreie (single-ended) sHKOAEPBI, ¢ BO3MOKHOCTHIO ABTOOIIPE-
JeJIeHus TUIIA SHKOJEPa.

Ilpeaynpexxaenue: ABToonpeeseHne TUITA SHKOAEPa paboTaer TONMBKO ¢ sHKOomepamu Ha 3.3 B u 5 B
(¢ morpemaocThIO 0.2 B).
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4.3.5.2 Yto takoe kBagpatypHblii 3Hkoaep?

DHKOIEp - 9TO JaTYNK MEXAaHWIECKOrO JBHKeHWs. KBaJaparTypHbI SHKOJAED NTpEeTHA3HAYEH [IJIsi MPIMOTO
omnpeneneHns MO3uuu och. JIaTanK mepesaer OTHOCUTEIHHOE TOMOKEHNEe OCH B BHIE ABYX DIEKTPUICCKUX
curnasioB 1o kKaHaysam CH A u CH B, cMmelmeHHBIX OTHOCUTEIBLHO APYT Apyra Ha 4eTBEPTh IIePHO/IA.

mt]H.B

Puc. 4.19: Curnamnsr va Berxome CH A w CH B kBagparypuoro sukomepa

Quadrature Track—.__
e

oA

Puc. 4.20: Mexanuka onTu4ecKoro KBaJApaTypHOro SHKOJAEPA

MexanwKa OMTHYECKOTO KBAIPATYPHOTO SHKOIEPA TPEICTaBIeHa Ha pUCyHKe. VICmomb3yoTed 1Be ONTomaphl.
IIpuHIMT pabOTHI OITOMAPHI: CBETOIUOT U IETEKTOD PACIOI0XKEHBI HAIIPOTHB JIPYT APYTa C PA3HBIX CTOPOH OT
nucka. Korja «OKHO» IUCKa HONAJaeT Ha JIeTEKTOD, ONTOMAPa «OTKPbITay (BBIXOJHON CUIHAI - JIOTHMYECKU
0). Ecin nerekTop 3aKpbIT HENPO3PAYHOH 4aCTHIO JUCKA, TO BBIXOAHON CUIHAJ JATYMKa — JIorudeckas 1.

OcHoBHAs XapaKTEPUCTHKA KBAIPATYPHOTO SHKOEpa — Yucyo maros uHa oaun obopor (CPR). Cranmaprabie
3HAYEeHUs pasperneHus s dHkomepa — oT 24 mo 1024 CPR. Kaxaprit mepuos m3MeHeHnsT CUTHAJIA, MOYKET
ObiTh pacmudpoBad 1, 2 wim 4 KomaMu, 9TO COOTBETCTBYeT pexkmmam paborbl X1, X2 u X4. B gannom
KOHTPOJIIEPE UCIOMb3yeTcs Hambosiee TOUHBIN pexknM X4. MaxcumanbHas 9acToTa KaxkKI0ro M3 CUTHAIOB
9HKO/IEPA, 3aBUCUT OT BHIOPAHHOIO 3HKOAepa, Tak g 200 k[' u pexkuma x4 KOHTPOJLIED CIIOCOOEeH BOCIIPU-
HuMmaTh 800 000 OTCYETOB MOJIOXKEHUS N0 IHKOAEPY B CEKYHIY.

4.3.5.3 Bo3MOXHOCTU KOHTpOJI/IEpa
KonTponmep nmeer asa pexxumma pabOThI ¢ SHKOIEPOM:
® KCIOJIb30BAHUE FHKOJEPA KAK OCHOBHOIO JATYUKA TTOJOKEHUS.

e OOHApy’KEHWE MPOCKATL3bIBAHUA, JTIO(TA I MOTEPH MAroB (PEKOMEHIYEeMBIil PesKUM PabOTHI COB-
MECTHO C TMATOBBIMU JIBUTATEJISIME, €CJIH IHKOEP HE UCIOIb3YETCa KAK OCHOBHON JATYNK TIOJIOMKEHHUS,
nodpobnee).

4.3. OcHoBHblE BO3MOXHOCTU KOHTPOJIIEPA 77



mDrive

PykoBopacteo nonb3osarens, Beinyck 3.1.0

4.3.5.4 TMoaknoyeHve 3Hkogepa

Iloakmrouenne 3HKOAEPA K KOHTPOJJIEPY OCYIIECTBJAETCA depe3 passem DVI-I | KOTOPBI €CTh HA nAame
KOHMPOANEPQ, B 00HOOCHOT U MHO200CHDLT CACTEMaX.

17| 5V output, 500 mA

18| Logic GND

19| Channel A

20| Channel A

21| Channel B

Channel B

23| Revolution sensor input
24| Revolution sensor input

DVI-I connector
M

Encoder

5V output, 500 mA ||
Channel A D

Channel B I:]

Channel Rev D
Channel Rev ||

Logic GND ||

mDrive

5 V output, 500 mA

Channel A
Channel B
Channel Rev
Channel Rev
Logic GND

Puc. 4.21: Cxema noJkJi09Yenus mpocToro sHkogepa K pazbemy DVI-I.

16

17| 5V output, 500 mA

18| Logic GND

[19] Channel A

20| Channel &

21| Channel B

Channel B

23| Revolution sensor input
24| Revolution sensor input

DVI-I connector
N

Encoder

5V output, 500 mA ||
Channel A ||

Channel B D

Channel A D

Channel B D

Channel Rev D
Channel Rev D

Logic GND [ |

mDrive

—

5 V output, 500 mA

Channel A
Channel B
Channel A
Channel B
Channel Rev
Channel Rev
Logic GND

Puc. 4.22: Cxema nonkiodenus audGepeHuanibHoro saKoaepa K pazbemy DVI-I.

Takzke cMOTPUTE PABAET NPUMED NOOKAIOUEHUA NPOCTNOZ0 MOMOPGA.

Ilpenynpexxaenune: Bxomabl 9HKOIEPOB KOHTPO/IIEPA BHYTPEHHE MOATAHYTHI K JIOTHIECKOH €TMHUIE CO-
nporussienreM 5.1 KOm. OObIUHO BBIXO/bI IHKOAEPA UMEIOT THII «OTKPbIThIA KOJLJIEKTOP» C BHYTPEHHUM
TTOATATUBAIONINM Pe3ucTOpoM. IIpn nmepegade JaHHBIX, OHM 0OECITEUNBAIOT XOPOIITHE TIOKA3ATEIN TIEPEX0OIa
13 BBICOKOT'O JIOTUYECKOrO ypoBHs B HU3Kwmit. Ho mepexos u3 jgorudeckoro (0 B Iormveckyio 1 OKa3bIBaeTCs
6osee mwnaBubiM. On npoucxoaut yepe3 RC menn, 06pa3oBaHHYO CONPOTUBIEHHEM IMOATIKKHE U EMKOCTHIO
KabeJist. DTO 0COOEHHO BAXKHO JIjisl JUIMHHbIX Kabesieli (do § mempos). Eciau BeTpoeHHOl MOATIXKKY HEZ0-
CTaTOYHO, TO JJisl yJIydIleHus MmoKa3aresei ckopoctu mepexona 0 - 1 MOKHO J00AaBUTH MOATATHBAIONTAN
pesucrop R=1.5k Om k +5 B Ha KaxKblii BHIXO, MPOBEPUB, YTO OTKPBITHIN KOJJIEPKTOD SHKOAEPA CITO-
coben mporyckaTh ToK 5 MA. CxeMa BKJIIOYEHUs] PE3UCTOPOB MOKa3aHa BbIlie. MaKCUMaJIbHON CKOPOCTH
paboThl MHKPEMEHTAJIHHOIO KBAIPATYPHOTO YHKOJAEPA MOXKHO JIOCTHUYb J00ABUB K €r0 BBIXOAY ApaiiBep

4.3. OcHoBHblE BO3MOXHOCTU KOHTPOJIIEPA

78



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.1.0

push-pull ¢ BeIxomHBEIM TOKOM Gosiee 10 MA, KOTOPBIH 0becneunBaeT pe3kue (ppouTs nepexonos 0 - 1 u 1
- 0.

4.3.5.4.1 Wcnonb3oBaHne gnnHHbIX Kabenein

1 KOppeKTHOH pabOThl YHKOJAEPOB NPU HCIOJb30BaHUU Kabejeil jnHHee 5 METPOB PEKOMEHIYeTCs UC-
MOJTH30BATH IHKOMEPHI ¢ AudDepeHnuaaIbHbIM BbIX0A0M Tuna RS-485 /s CHU2KeHUs BIIUSHUS 3JIEKTPOMAr-
HUTHBIX HaBOJOK. [Ipu mcnonbzoBanun unrepdeiica RS-485 Bee muddepennuanbabie Tapbl JOMKHBL ObITH
TEPMUHUPOBAHBI pe3ucTopoM HoMuUHAIOM 120 OM, KOTOPBIH TOJIZKEH PACHOJIATATHCS B PA3bEME MOIKII0YEHU T
K KOHTDOJIIEpY.

Kabesb 70/12KeH UMeTh JIONOJIHUTE/IbHBIA BHYTPEHHU dKpaH i MudpOoBbIX curHajioB (nuabl 2-4, 9-24),
nozakaodenabit K DGND (nun 18) Ha cTOpoHe KOHTpOJLIEpa W Ha CTOPOHE MO3UIMOHEpa. BHeriHuii sKpan
JIOJI’KEeH ObITh MOMKJIIYEH K METAJUIMYECKOMY KOPIYCy pa3béMa HAMPAMYIO HA CTOPOHE MO3WIMOHEPA U K
MeTaJIJIMYeCKOMY KOPIIyCy pa3dbéma depe3 KoHjeHcaTop HomunagaoMm 47 H® Ha cTOpOHE MO3UIMOHEDPA.

4.3.5.4.2 AsTOomMaTu4eckoe onpegesieHne Tuna 3HKoaepa

Konrponnep mDrive mMoxkeT aBTOMATHYECKH OMPeIesIsTh TUI MOIKJIIOYEHHOTO YHKOAEPA, €CAU COOMBEM-
CMBYI0ULAA ONYUUA GKMUBUPOSAHA 8 HACMPOUKAT . DTa CHCTEMA CKOHCTPYUPOBAHA Jjisi pabOThL CO CTaHIAPT-
ubivu kabensimu tuna CAT-5E gnunoit 10 50 MeTpoB u ¢ COMpOTUBIIEHUEM MPOoBOAHUKOB 80 MOM Ha MeTp.
ApromaTmieckoe ormpeiesieHne MOKeT paboTaTh HEMPABUIBHO, €C/IN JIJINHA Kabess mpesbimaer 50 MeTpoB
WJTM TIPU WCMIOJIb30BAHUY HECTAHIAPTHOTO KabesIs ¢ OOJIBINNM Y/IeJIbHBIM CONPOTUBJIEHNEM. B cirydae mpobiem
C ABTOMATHYECKHU OINPEIETEHUEM THUIIA IHKOEPA, THUII IKOHIEPA MOMXKET ObITh MPUHYAUTEILHO YCTAHOBJIEH 6
HACMPOUKaAx 06PaMHOT C6A3U.

4.3.6 Oatunk obopoTos

Haruuk 060poroB upexnasnaded st obHapyKeHust nomepu wazos warosoro asurarens (IIT) u Gosee
TOYHOI KATUOPOBKYU JoManTHeldl no3unuu (CM. Aemokaiubposka «domawmneds nosuyu).

KonTpomaaep moxer mojydars JaHHBIE O TEKYIIeH TO3UIUN C BHEITHErO JATINKa 000POTOB, YCTAHOBJIEHHOTO
ma ocu IIIJI. JlTaTunk mepesaeT CUTHAIBI B KOHTPOJITIEDP OINH WM HECKOIBKO Pa3 3a OTUH 0DOPOT JBUTATEJIS.

O06bI4HO TaTIMK 0OOPOTOB MPEJCTABIgET COOOM MAJTEHbKUN JUCK ¢ TOYHON MIKAJION Ie/IeHrs, KOTOPbIH ycTa-
nauBaercs Ha och IIIT. C pa3HbIX CTOPOH IUCKA, HATIPOTUB APYT APYTa, PACTIONOKEHBI MCTOYHUK (CBETOIM-
0JI) ¥ PErucTpaTop onTomnapbl. Korja orcedka mKaJibl He HAXOAUTCA MEXK/Y CBETOIMOIOM U PETUCTPATOPOM,
JIATYUK «OTKPBIT» (Ha BBIXOJ ONTONAPHI MOAAETCs JIOrMIeCKuil HOjlb). Koraa orceuka 3aKpblBa€T UCTOUYHUK
CBeTa OT JeTEKTOPa, TO JATYUK Ha BBIXO/L IIOJAET JIOTUYECKYIO eTUHUILY.

Konrposiep o ymosrdanuio BOCHPUHUMAET HUBKUI JIOTMYECKH YPOBEHDb KAK AKTHBHOE COCTOAHUE J[ATINKA
000poTOB. BX0 KOHTpPOJIIEPA TPUTIHYT K €IUHUIHOMY JIOTHYECKOMY YPOBHIO, TAK YTO HEMOIKJIIOYEHHBIN
JaT9uK 00OPOTOB CUMTAETCH HEAKTUBHBIM COCTOsSHHEM. lIpu HEOOXOMMMOCTHM MOXKHO WHBEPTHPOBATHL BXOI
KOHTPOJIJIEPA U AKTUBHBIM OyI€T CIYUTATHCS JIOTUIECKUN YPOBEHDb €IUHUIIBI.

4.3.6.1 Cxema noaksitoveHus

BBIBOIBI 17151 TIOIKTIOUEHWST TATUNKA, OOOPOTOB BO BCEX CHUCTEMAX (MAGMA KOHMPOALEPG, 00HOOCHAA W MHO-
200CHbLE CUCTEMBI) PACIOIOXKEHDBI Ha passéme DVI-I.
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Logic GND mbDrive

Revolution 23] Channel Rev
Logic GNI
Revolution sensor input ogic GND

DVI-I connector

Puc. 4.23: Cxema TMOAKIIOUEHNS JaTUYNKa 000POTOB K crucremMe Ha 6a3e mDrive

4.3.7 OOGHapy>xeHue noTepu LWaros

JlaHHBIN PEXKUM HCIOIb3yeTCsi TJIABHBIM 00PAa30M €CJIu MPOU3BOAUTCH PA0OTA C IMArOBBIM [IBUTATEIEM HA
[IPE/IEJIbHBIX CKOPOCTSAX MJIM HAIPY3KaX, IJle BO3MOXKHO 3aCTPEBAaHME OCH, IIPUBOJAINEe K rnorepe maros. B
9TOM CJIyYae JOTOJHUTENBHBIH JaTUnK TooxKerus (damuuk 000pomos WA o1Kkodep) TIO3BOIAET OTCIIEIUTh
9TOT MOMEHT YBEJIOMUTH MOJIb30BaTe . JJanHas QyHKINs UCTOIb3yeTCsl TOJIBKO COBMECTHO C IIIArOBbIMA
JBUTATEJSIMA U MO3BOJIsIET OOHAPYKWBATH MOTEPIO IMIAroB. Bce KOOpAWHATHI W TOJIOXKEHUS OCH MOTOPA
U3MepAIOTCA B IIarax U MUKPOIIarax.

IIpu ucnonb3oBaHUM FHKOAEPA B KOHTPOJLIEPE COXPAHSAETCS 3HAYEHME KOJIMYECTBA IIArOB JIBUrATE sl U OT-
cuéToB 3HKOAEpa Ha 06opor (cM. Braaaky mDrive Direct Control Hacmpotixa xunemamury 08usicenus).
Tlpu BRITIOYeHUN (DYHKIMU, KOHTPOJJIEP COXPAHSIET TEKYIy0 no3umuio B marax /] u TeKyILyio mO3uIinio
o JAHHBIM dHKOZEpa. Jlajee, B XOe ABUMKEHUs, MO3UIHS TI0 IHKOAEPY MPEOOPA3OBLIBAETCS B IIArU W, €CJIU
PA3HHIA OKA3BIBAETCS OOJBIIE 33JAHHOTO 3HAYEHHUST, OCYECTBISAETCS HHINKAIUS TPOCKATb3bIBAHAS 1 ITEPe-
X0m B pestcum Alarm, Ipu BKJIIOYEHHH COOTBETCTBYIOMmEH HAacTpoiiku. [IoapofHO ucnosb30BaHne 3HKOIEPA
KAaK JATYMKA IOTEPU IIArOB OIMCAHO B pasdaene Paboma ¢ sHrodepamu.

IIpu ucronp30BaHUN AATYMKA 0O0OPOTOB MO3UIIKS KOHTPOJIUPYETCs 10 Hemy. [10 aKTUBHOMY U HEAKTUBHOMY
dbpoHTaM Ha BXO/E OT JAaTYNKa O00OPOTOB KOHTPOJIJIEDP 3aIOMWHAET TEKYINEe MOjIokeHwue B mmarax. Jlasee,
Opy KaxkaoM 00opore (KOJMYEeCTBO IIAroB Ha OJWH HOJIHBIH 060POT MOTOPA yCTAHABJIUBAETCS [APAMETPOM
Steps per turn, cm. Hacmpotixa kunemamuru dsusicenus (Llazoswiii deuzamens)) KOHTPOJUIEP IPOBEPSET, HA
CKOJILKO TITaroB CMECTHJIACh OCh. [Ipm paccoriacoBanum 6ojiee ueM Ha 3aJaHHoe 3Hadenne ommnokn Minimal
error (yCTaHABIMBAETCH B HACTPOHKAX KOHTPOJISA MOBUIMU, CM. KOHMPOA®L NO3ULUY) OCYIECTBIIAETCS H M-
KaIlWs TPOCKAJIb3bIBAHU (DJIArOM CTPYKTYPBI cOCTOsHUS. Kiciin B HACTpOMKaxX yCTaHOBIIEH COOTBETCTBYIOITHI
duiar, TO IpH BbIABIEHHH OIMMOKU KOHTPOJLIEP IIEPEXOIUT B pestcum Alarm u MOTOp OCTaHABIMBAETCS, HHAYE
MIPOJO/IZKAET CBOe ABH2Kenue. Ecim dutar nHAuKAInT TPOCKAIb3bIBAHNSA AKTUBEH, TO KOHTPOJIIED MEPEXOIUT
B peostcum Alarm 1pu BKIOYEHHMH COOTBETCTBYOIIErO IapaMeTpa B HACTPOMKAX.

Tak ke B HaCTPOiTKaX KOHTPOJISI TIO3UIINYA MOYKET OBITH BKJIIOUEH PEKUM (GMOMAMUYECKOT KOPPEKUUL No-
3uyuu B CiIydae morepu maroB. Eciin ra onmust BKIIIOYEHA, TO TPU OOHAPYKEHWH MPOCKAJIb3bIBAHUS KOH-
TPOJIIEDP OCTAHABIUBAET BpPAIIeHUe, KOPPEKTUPYET IaroBy0 MO3UINI0 Ha OCHOBAHUU JAHHBIX IHKOAEPA U
[BITAETCH 3AIYCTUTH Bpalenue 3aH0B0. Paaz owubky KOHWMPoss NO3ULUY, YCTAHABINBAETCH, KOI/1a IO3UIUs
cOuBaeTcd U aBTOMATUYECKH CHUMAETCH 110CJI€ KOPPEKTUPOBKU. B ciiy4ae HEBO3MOXKHOCTH CKOPPEKTUPOBATH
TO3WIIMIO YCTAHABIUBACTCH (hAG2 0WUOKY KOHMPOAA NO3ULUY W KOHTPOJIEP TEPeXOomauT B pescum Alarm.
Ecau norepst maroB npoucxouT B TPOIECCe JBUKEHUsI, TO Cmamyc deusicenus He cOPAChIBAETCS BO BPEMst
KOppeKnnu no3uiuu. Eciii moTeps maroB mpouCXOAuT B PEXKUME yIE€PXKAHUS TO3UIINAN, TO JIJI BOCCTAHOBJIE-
HUsI KOPPEKTHOM MO3UIMK TOAETCSI KOMAHIA J6UMCEHUA 6 NO3ULUI0, B KOTOPOH 0Ch MOTOPA HAXOAMIACH 10
[OTepH LIATrOB.

Ilpumeuanune: [l ucmonb3oBanust PYHKINKA KOPPEKIIMU TO3WIMKM HYXKEH HKOIEP C pa3pelreHueM He
MeHee JIByX OTCUETOB HA IIAr MOTOPA.

IIpumeuanune: [l KOPpPEKTHOI pabOTHI KOPPEKIMH MO3UIINK KOHTPOJLIEPY HYKHO JATh MOCTOSTH C 3a-
MATAHHBIMU OOMOTKAaM¥ B TedeHwe 1 CeKyHIbI ajis KaauOpoBku. [locse mepexoma KOHTODJIIEPA B PedtCuM
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Alarm uin u3MeHeHusl HACTPOeK Tpedyercs IOBTOPHAs KaJuOpOBKA.

ITpumeuanne: IIpu UCIONTB30BAHUU ABTOMATHYECKON KOPPEKIUU TO3UIUKA HE PEKOMEHIYETCsl YCTAHABJIM-
Barb 3uadenue Threshold 6osee 3 maros T.K. B 3TOM ciry4dae He j10060€e IPOCKAJIb3bIBaHue Oy/1eT CKOPPEKTH-
pPOBaHO.

IIpumeuanue: Komanapr pe3koil u NIaBHON OCTAHOBKYA MOTYT OBITH ITPOUTHOPUPOBAHBI KOHTPOJIJIEPOM BO
BpeMsI KOPPEKIMH IO3UIUK. B 3TOM Ciydae MOXKHO IOCJIATh KOMAH/Iy IJIABHOW OCTAHOBKH JIBAXK/IbI, UTO
MPUBEIET K CHSATUIO MTUTAHUS ¢ OOMOTOK MOTOPA.

IIpumeuanue: Eciau Bor momb3yerecs npozpammmvimy K0OHUE6UKAMU, TO UCIOJIH30BATH ABTOMATHIECKYIO
KOPPEKIIUIO NO3UIUU HEe PEKOMEH/yeTCs, T.K. IIOJOKEHUS [POrPAMMHBIX KOHIIEBUKOB Oy/IyT M3MEHATHCH B
TIpOITecce KOPPEKIINY TTO3UTIAH.

IIpumeuanmne: Komamga pe3koit OCTAHOBKH 3aITyCKAET MPOIECC MEePEKATHOPOBKHY MOJIOKEHUS JATINKA 000-
POTOB, NPUYEM KAJIUOPOBKA IPOUCXOIUT IPH CPADATHIBAHUU JIATYMKA OOOPOTOB BO BPEMS JIBUKEHUST, YIIPAB-
JIIEMOTO JBUTATEIEM. DTO 3HAUNT, UTO €CIIN CPA3y TOCIe Pe3KOiT OCTAHOBKHU TTOBEPHYTH OCh PYKAMH, TO TIOCTIe
HadaJja JBUXKEHUS MTPOCKA/Ib3bIBAHNE HE OyJIeT O0OHAPYKEHO, T.K. KAJIMOPOBKA eIl He ObLIa MPON3BEIeHA.

IIpumevanue: Eciu narduk obopora jsuraress Hoasep:keH jpedes3ry (MeXaHUYeCKOMY), TO Ha OYEHb
MaJIbIX CKOPOCTSIX BO3MOXKHBI JIOKHBIE CPAOATHIBAHNS KOHTPOJIS 10 JATYUKY 000POTOB.

IIpumeuanmne: KoHTPO/b MO3UINHT IO JATIYUKY OOOPOTOB HE MOXKET OOHAPYKHUTh BPAIEHWE OCH MPU Hy-
JIEBO# BHYTpeHHel cKopocTu. T.e. ecjid OCTAHOBUTH JBUIATE/Ib U PyKAME [IPOBEPHYTH OCb, TO 3TO HE Oyuer
00HAPYIKEHO.

4.3.8 YnpasneHne nutaHuem moTopa

4.3.8.1 CHuxxeHne Toka notpebdsieHus

7151 yMeHbIIIeHsT 9HEPronoTpebIeH s IIarOBOTO IBUTATENS B PEXKUMe OXKHIaHN KOHTPOJIJIED MO3BOJISET 3a-
JlaBaTh yPOBEHb ITOTPEOJISIEMOr0 TOKA B COCTOSIHUN OCTAHOBKHM HUKe HOMUHAJIBHOIO 3HAUEHUS. DTOT PEXKUM
[0 YMOJTYAHUIO aKTUBUPOBaH. OH MOBCEMECTHO MCIIOIb3YeTCs JIjisi CHUYKEHNST HATPEBA [IIATOBOTO JIBUTATES B
pekuMe yAepKaHus IPU COXPAHEHUH TOYHOCTH HAXOXK/IEHUS B 33/JaHHOM [TO3UNAK. Y POBEHb TOKA y/I€PKAHUST
33/1a8TCs B TTPOIEHTAX OT HOMWHAJIHLHOTO YPOBHS TOKA B 0OMOTKax. Takske ompe/iessieTcst BpeMst B MUJLIIHCe-
KyHJIaX, Yepe3 KOTopoe TOK Oyer cHmzkeH. ONINI0 CHIKEHNST TOKA MOYKHO OTKJIIOUNTH CHEeIUaIbHBIM (Jia-
rom. Iy HacTpoiiku hyHKIMYU CHUXKEHUsS TOKa yiep:kanus cmorpure byHKIMIO set  power settings (cM.
pasuen Pykosodcmeo no npozpammuposanuro) wi Bkiaaaky nacrpoek mDrive Direct Control - Hacmpoi-
Ka Napamempos snepzonompebaers. YCTaHOBKA HOMUHAJIBHOIO TOKA IIArOBOI'O [BUTATENS OCYIIECTBIAETCS
KOMaH/0i1 set_engine_ settings (cMm. Pykosodcmeo no npozpammuposanuto wim pasgen Hacmpotka xunema-
muku deusicenus (Illazoevil deuzamenn)).

Pa3yMHBIM 3HAYEHMEM YPOBHS CHUXKEHHOIO TOKA yaep:kanusg ssisiercd 40-70%. 91o caukaer Hepronorped-
JieHue B 2-4 pa3a, a cuia yueprKaHus OObIMHO OCTAETCs IOCTATOYHON. Bpems, yepes KOTOpoe TOK CHUZKAETCsI
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pasymHO BbiOMpaTh B guana3oHe 50-500 Mc. D10 BpeMs OKOHYAHUST HU3KOYACTOTHBIX KOJIEOAHUN MeXaHude-
CKOI CHCTEMBI, KOTOPBIE MOT'YT COUTH MO3UIIHIO YIAEPKAHUS B HEKOTOPHIX CHCTEMAX.

4.3.8.2 Otkno4eHue nutTaHua moTopa

Taxke /11 yMEHbBITIEHUS IHEPTOMOTPEOIEHUS [IIATOBOIO [IBUTATENS CYIIECTBYET PEXKUM OTKIIOUEHUS TUTA~
HUsI MOTOPA 10 TafiMepy. 10 HEOOXOJIUMO B OCHOBHOM /[IJIsl IPEIOTBPAIIEHNS] TPATHI SHEPIUU HA YIEPKAHUE
TTO3UITNH, KOT/Ia paboTa ¢ YCTAHOBKON 3aKOHYEHa W HUKAKUX JIBUKEHUN He MPONCXOIUT TOJITOE BPEMS. DTOT
PEKWM TI0 YMOJTYAHUIO aKTUBHPOBAH, HO MOYKeT OBITh OTKJIIOUEH MOJb30BaTeaeM. Bpems oT ocTaHOBKH 0
OTKJIIOYEHUs] HACTPAUBAETCA B CeKyHIaX. PasyMubiM Bpemenem spjgercsa 3600 cexyun (omun uac). is
HACTPONKK (DYHKIMU OTKJIIOYEHUS IUTAHUS MOTOpa cMorpute (DYHKUMIO set power settings (cMm. paszmedn
Pyrosodcmeo no npozpammuposaruio) unu Briaaky Hacrpoek mDrive Direct Control - Hacmpotixa napa-
MEMPOB IHEP20NOMPEONEHUS.

4.3.8.3 Cneuuduka pacyérta BpemMeHHbIX 3agepxek

Bce BpemenHble 3a/1epKKi pabOTAIOT CJIEAYIONMM OOpPa30M: NPU KazK/IOM IIEPEXOJIe B COCTOSIHHE OCTAHOB-
KU JIBUTATEJIsI 3AllOMUHAETCS BPeMsi ¢ TOYHOCTHIO J0 MUJLUIMCEKYH/bI. /laiee, Mpu JOCTHKEHUN 3aJaHHBIX
nosib3oBaresem rtaiiMayros u Briodennocru dyuxiuit PowerOff/CurrentReduce npoucxonur orkiouenue
TMUTAHUS JBUTATEJISA WM CHUYKEHUE TOKa B 0OMOTKax. Bce HACTPONUKM MOXKHO MEHATH OHJaiin. Hampumep,
eciu yBeJIMUMUTH Bpemsi TaiiMmayta PowerOff mocie Toro, Kak OH yiKe CIyYHJICS, TO OOMOTKHU 3alUTaiOTCs
u dyukmnus PowerOff cpaboraer cHOBa MmO JOCTHIKEHWIO TaiiMayTa OT MOMEHTA OCTAHOBKHU ABUraress. 1o
JKe caMoe KacaeTcs BKJIIOYeHUs U OTKIovYeHus (aros ucnosb3osanus pexkumos Power Off/CurrentReduce.
Orcuér raiimayros ocranasiusaercd u Gyukuuu PowerOff /CurrentReduce ormensitores npu jo06om Hadase
JIBUZKEHMUS.

4.3.8.4 ®ynkumsa Jerk free

MNuorma HeOOXOAMMO TJIABHO MEHSATH TOK B OOMOTKAX [IBUTATE IS JJjIsd YCTPAHEHWs BHOpANWil MEXaHUIECKON
cucrembl. st 3T0r0 B KOHTPOJIEpe IperycMoTpena onnus Jerk free, Tje MOXKHO 33/1aTh CKOPOCTH BBIXO/A
TOKA 4epe3 OOMOTKHY ¢ HyJIs Ha HOMUHAIBHOE 3HAYEHUE C TOYHOCTHIO JI0 MAJITUCEKYHbl. OIIUs BKIIOYAeTCsl
coorBercTByOmuM (barom. [Ipu 3T0M BCe M3MEHEHUS TOKA CTAOUIN3AINN WIW OTKIIOUYEHNsT OOMOTOK OYIyT
MPOXOJIUTH C TPEIBAPUTEILHBIM ILIABHBIM HAOOPOM mjm COPOCOM TOKa yaepxKkanus. Hampumep, ecim ycra-
HOBJIEHA, CKOPOCTH Habopa Toka 100 MC W MpOMCXOAUT COOBITHE CHHMKeHHe TOKa ynepxkanms 10 50%, To oH
Gyaer cauzken mwiasHo 3a 50 mc (a me 100 mc, Beap 100 MC HYKHO 4TOOBI IOJIHOCTHIO COPOCUTH TOK JIO HYJIs).
Taxake 3a 50 Mc TOK OyaeT cHOBa HAOPaH /10 HOMUHAJIBHOIO TP HOBOM jBuzkenwu. s Hactpoitku dyHKInn
Jerk free cmorpure dynkuuio set power settings (cm. pazuesn Pykosodcmeo no npozpammuposaruio) wiu
BKJaaky Hactpoek mDrive Direct Control - Hacmpotixa xunemamuru deusicenus (Illazoevii deuzamens).

OyHKIMS IJIABHOTO HAOOpA TOKa paboTaeT mpu JII000M M3MEHEHUU aMILIATYIbI TOKA B OOMOTKAX, HAIPUMED
[IpY CMEHE HOMUHAJIBLHOTO TOKA yep:Kanus. [Ipu 3ToOM CKOPOCTDb yBeJINYeHUs NN yMEHBIIIEHNs TOKA PacCau-
THIBAETCH HA OCHOBE MAaKCHMAJbHOIO M3 BBEJIEHHBIX TOKOB yiepzKaHusd: cTaporo mwim HoBoro. Ecim oOmoTkn
HY2KHO OTKJIIOYUTb, TO TOK CHUKAETCA JIO0 HYJ/ld, & TOJIbKO 3aTeM CUJIOBble BbIXOJIHbIE LiellM KOHTPOJLIepPa
obecrounBaroTcs. Ecau 0OMOTKEM HYKHO 3aIUTATh HOMWHAJIBHBIM TOKOM, TO OHU 3AIMUTHIBAIOTCS HYJIEBHIM
TOKOM H JaJjlee TOK PACTET JI0 HOMUHAJBHOTO.

CyIecTBy 0T UCKIIIOYEHNSs, KOMIA TOK MIHOBEHHO COPACHIBAETCS 0 HYJIsS U OOMOTKH OTKJIIOYAIOTCS, JTAXKe
korna ¢byukuus Jerk free pirouena. 1o cobpiTus OnacHOCTH U nonajanue B cocrognue Alarm (cm. Kpu-
MUYECKUE TAPAMEMPHL), 8 TaKKe MOMEHTHI TEepe3arpy3Ku KOHTPOJLIEPA I OOHOBJIEHHS TPOrPAMMHOTO
obecrieuenusi. Bce 3Tu cOOBITHS PEIKU W HE JOJKHBI MPOUCXOIUTH BO BPEMsT PAOOTHI € MO3UIIHOHEPOM.

Pasywvubiv 3nauenne Bpemenu Jerk free Oyzer 50-200 mc, Tak KaK 3TO MPUBEIAET JIAIIb K HI3KOIHEPTETH Y-
HbIM BuOpamusaM wa gactore 3-10 ', koTopsie OyayT 3HAYMTEILHO MEHBIE BUOPAIUil OT OBITOBBIX IIIyMOB
(waros, ckBoO3H#AKA). YcraHoBKa 6osibiioro spemenu Jerk free u yHkimu cHuzKeHUsi TOKA Jjisi SKOHOMUU
3JIEKTPOIHEPTUN W CHUYKEHHUsI HATPEBA MOTOPA MPUBEIAET K MOCTOSHHBIM 3aJep:KKaM s copoca u Habopa
toka. [loaromy Bpems Jerk free me crout memars OOJBIIAM.
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4.3.9 Kputnyeckune napametpbl

Js 6e3omacHOCTH PabOTHI KOHTPOJIJIEPA U JIBUTATENIST YCTAHABINBAIOTCS MAKCHUMAJIbHBIE W MUHUMAJIHHBIE
3HAYEHNs TOKOB, HAIPsKEHHil, TeMIepaTryp. BbIXoa u3 MOMyCTHMOrO MHAMA30HA I JTI0OOr0 W3 3THUX Ia-
pPaMeTpoB MPUBOIUT K TOMY, UTO ABUXKEHHE MPEKPAIIAETCS, OOMOTKH MOTOPa 00ECTOINUBAIOTCS, KOHTPOJLIED
nepexoaut B cocroguue Alarm. Bbixon u3 cocrosinus Alarm BO3MOXKEH TOJIBKO HPH YyCTPAHEHHH LIPUYMHbI
MIPEBBINIEHNS] KPUTHYIECKOTO mapaMerpa u mockuiku Komauasl STOP. Hacrpoiiku ucmonb3yoTes A BCex
THUTIOB JIBUTATEJEN.

JloCTyIIHBI CJIeIyIOIUe TapaMeTpPhl:

e Low voltage off - onpenenser MUHUMAaIbHOE 3HAYEHHE HAIPHAXKEHUs CUJIOBOIO [IUTAHUs KOHTPOJLIEPA
(u3mepsiercs mecarkamu MB). Briowaercs dbaarom Low voltage protection. Vlnaue MUHUMAIBHBIN 110-
por orkIoUYeHus He naeiictByet. Pazymuoe 3uadenne 6000-8000 mB, mrst pabodero nauama3ona muTaHus
12-36 B. DTa 3ammura momoraer 0OHAPYKUATH MOMEHT, KOT1a OJIOK MUTaHWs OTKJIIOYUJICS n3-33 cpaba-
TBIBAHUS OTHOM U3 €ro 3amuT. Takoe MOXKeT MPOU30ATH CO CTADMIN3UPOBAHHBIM OJIOKOM ITHUTAHUS MIPH
MIPEBBIIEHUN €10 pabodeil MOITHOCTH.

e Mazx current (power) - onpeAeaseT MAaKCUMAILHOE 3HAYEHUE TOKA CHJIOBOIO IUTAHUsI KOHTPOJLIEepa, (13-
MepsieTcs B MA). YcraHaB/IuBaTh Pa3yMHO B 1BA Pa3a BBIIIE, YeM MAKCUMAaJIbHBIN 3aPEruCTPUPOBAHHDII
pabounii TOK mMOTpPEO/IEHUsT BO BpeMsi TeCTOB. [IjIs perucrparuu TOKa, TOTPeO/IeHNs UCIOIb3yiiTe 2pa-
¢urxu mDrive Direct Control.

e Maz voltage (power) - oupenesier MAKCUMAJIbHOE 3HAYECHUE HALIPAKEHUS] CUJIOBOIO LIMTAHUA KOHTPOJI-
nepa (u3mepsiercs mecarkamu MB). 9rTo orpanudenue pasymuo Oparh Ha 20% Bbimie, yem pabouee
HaNpsKeHNe OJIOKA TTUTAHUS.

e Temperature - onpejieJisieT MAKCUMAaJIbHOE 3HAYEHUE TeMIIEPATYPbI MUKPOIIPOLeccopa (u3Mepsiercs ne-
carbiMu s1ossiMu rpagyca Lesnbeust). Mukporpoueccop BblaepzxkuBaer pabodyio TeMieparypy 75 rpa-
naycoB Henbcusi, Ho He meperpesaercs cam 1o cebe. IloBbilerne ero reMmneparypbl MOKET KOCBEHHO
CBU/IETEJILCTBOBATH O MEPErpeBe CUJIOBON YaCTH IJIATHI. JHAYEHHE TIOPOTa MEeperpeBa pa3yMHO BbIOU-
path B auana3one 40-75 rpagaycos.

®aaru:

o ALARM ON DRIVER OVERHEATING - Bxomurh B cocrosgnue Alarm no mpeBbIIeHHI0 KPUTH-
4ecKoil TemmepaTypsl apaiisepa (>125 rpaaycos). Cunosoil apaiiBep CUTHAIU3UPYET O MPUOIUKEHUN
€ro TeMIepaTyphl OJIM3KO K KpuTHyaecKoii. Ecim npaiiBep He OTKJIIOUNTH, TO IPH JaJIbHEHIIeM Harpese
OH OTKJIIOYHUT ce0st caMm. PexoMeH/iyeTcs: He JIOBOAUTH /10 IPUHY/INTEILHOIO OTKJIIOYEHNs U YCTAHOBUTD
daar 106pOBOIBHOTO OTKIIOYEHHUSI.

e H BRIDGE ALERT - Bxonurb B cocrosinue Alarm mpu Hemojajgkax B CHJIIOBOM JpaiiBepe, BbI3BaH-
HBIX OE3YCIOBHBIM OTKJIIOYEHHE TIO TIEPErPEBY WM TOBPEXKJIEHHEM TIAThI KOHTPOJIIEpa. JTOT (Jiar
JIOJIZKEH ObITH yCTAHOBJIEH.

e ALARM ON_ BORDERS SWAP MISSET - Bxomutb B cocrosiune Alarm obnapyxkenunu cpabarbi-
BaHUd HE TOIO KOHIIEBUKA, K KOTOPOMY OCYILECTBIUIOCH ABuKeHue (cM. Konueswie evikatonament).
Cayxur a1 Gosiee NOHATHON MHAWKAIMA CPAOATHIBAS MIOJCACTEMBI OOHAPYKEHUS IIEPEyTAHHOCTH
KOHIIEBUKOB. Pekomenmyercs: nep:xkarh (yar BKIIOUYEHHBIM.

o ALARM FLAGS STICKING - 9rtor duar HACTpanBaeT «3AJUNAHIE» WHAUKATOPOB IIPOU3OIIE et
OIIMOKY B CTATYCHOM CTPYKType KOHTposiepa. Nuade dparn ommbOK aKTUBHBI TOIHKO MOKA ITPONUCXO-
JUT cOOBITHE, BBI3bIBAIOIIEe OmuoOKy. Ecin ommbKa HOCHIa KPATKOBPEMEHHBIN XapaKkTep U €€ MPutdn-
HA CAMOCTOSITEJIbHO MCY€3J1a, TO MHOIJA HEesICHA [PUYUHA Honaganus B cocrosaue Alarm. s sroro
yIOOHO BKJIIOUUTH «3ajunanues u Ha ryiasaom okae mDrive Direct Control guaramoctupoBars Tpuanuy
nonaganua B Alarm.

e USB BREAK RECONNECT - 39rtor daar macrpauBaer pabory 6Gsoka mepesarpy3ku USB-muHbI
npu morepe cBsa3u. Ilpm ycraHoBke 3Toro ¢yiara maHHBIM 60K HaIHHAET (PYHKIIMOHHPOBATDL U OTCJIE-
2KUBaTh 10TepIo cBs3u 110 USB-1uune (K upumepy, B ciydae yjJapa CrarudecKuM paspsiiom).
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YceranoBka nmapamerpos onucana B MeHio nporpaMmbl mDrive Direct Control « Hacmpotika npedeavnoiz napa-
MEMPO8 KOHMPOALePas. KOMAHIBI yCTAHOBKU MAKCHMAJIBHO JIOMYyCTUMBIX 3HAYEHUI OMUCAHBI B pyKosodcmee
10 NPOPAMMUPOSAHUIO.

4.3.10 XpaxeHue napametpos Bo flash-namsaTtn koHTponnepa

KonTpoamep mo3Bossger cOXpaHsTh BCE CBOM HACTPOWKH B SHEPrOHE3ABHCHUMYIO MaMATh. Ilpm momade mm-
TaHAS HA KOHTPOJIJIEP OH BOCCTAHABIMBAET HACTPONKM M3 ITOM MaMITH W MTHOBEHHO ToToB K pabore. He
HY2KHO Ka2zK/J10€ BKJIIOYCHHE IIUTaHUA HACTPAUMBATHCA HA IIO3MIUOHED 3aHOBO. KOHTpO.HJIep XpaHUT B CBOUX
HACTPOWKAX CBOE MMsl, BBOJMMOE TIOJIH30BATEIEM. DTO YI0OHO JJIs €ro MOCIeAYIOMEeNd NAeHTH(DUKAIIIH.

B smepronezaBucuMyo mamMsaTh COXPAHSIOTCS BCE TEKYIWe padodne mapaMerpbl KOHTPOJIIEPA, OTHOCSIIN-
ecsi K BKIagke Device w3 mernio nacrpoek mporpammvbl mDrive Direct Control. 9ro memaercs ¢ momo-
mpio kHonku Save settings to flash B nporpamme mDrive Direct Control wim ¢ momompbio (yHKIUA
command_ save_ settings (cm. Pyrosodcmeo no npozpammuposanuio).

Mozxuo BoccTanoBuTh B O3Y KOHTDPOJIIEPA BCE HACTPONKYM U3 YHEPrOHE3ABUCUMOM TMAMSITH HE TOJHKO MPHU
mosmade nuTanus, HO u npu Haxkaruu B mDrive Direct Control ma kmomky Load setting from flash, uro
no3poJier paborarb ¢ coxpaHeHHbIMH BO flash mamubivu. I 3arpy3ky MOXKHO KCIOJIB30BATH (DYHKIUIO
command _read _settings, cm. Pykosodcmeo no npozpammuposaruto. BoccTaHOBIEHHBIE HACTPOWKU CTAHYT
AKTUBHBI HeMeUIeHHO. [Ipu 910oM pou30iiaér nepenHuuaiu3anms Bcex 0JI0KOB KOHTPOJLIEPA.

4.3.11 MNMonb3oBaTenbckue eaAnHULbI KOOpAUHAT

Tekymmass KOOpAWHATA KOHTPOJIIEPA BHIBOAWTCS W 33JAETCS B IIArax IMArOBOrO JIBUTATE/IST WA OTCUETAX
SHKOJIEPA, €CJIM YHKOMEP MPUCYTCTBYET ¥ BKIOYeH. [Ipu pabore ¢ mMOmBUMIKKAMU MOXKET OBITH yI0OHO 3a1a-
BaTh MO3UIIKIO B MUJLIMMETPAX JIJIsi TPAHCISATOPOB, B IPAJLyCaX JIsi POTATOPOB, WK B JPYTUX €CTECTBEHHBIX
enuaunax. s 3Toro mporpaMMHOe o0ecredeHrne KOHTPOJLIEPA TTO3BOJISET MEePECIuThIBATE KOOPIUHATHL B
[0JIb30BATEJbCKUE eMHUIbl. ECiau moJib30BaTeib 3HaeT KAKOMY JIMHEHHOMY HEPEMEIIEHUI0 COOTBETCTBYET
CMeIIeHNe TaroBOTO JIBUTATENIsT HA OTPEIEIeHHOe KOJNYIECTBO MAroB, OH MOYKeT 33JaTh 3TO COOTHOIIEHWE
KaK kK03 uImeHT mepecyera u gajiee OTIaBATh KOMAHII BUXKEHUS 1 HAOJII0ATh 38 KOOPAWHATON TOIBUK-
KU B 9TUX eIWHUIAX. ITO Kacaercs u uarepdeiica mDrive Direct Control, u ucnosp3oBanust B COOCTBEHHBIX
nporpaMmmMax u ckpuirax. CKOPOCTb ¥ yCKOPEHUE TaK¥Ke 3aJal0TCsl B eJIMHUIAX, TPOU3BOIHBIX OT MOJIb30Ba-
TeIbCKUX (HAUPUMED B MUJUIMMETDAX B CEKYHIY). YCmanoska nyse60l No3uyuy IeaaeTcs OJAUHAKOBO JJis
OTCYETA B IMMArax WM B TOJH30BATEIHCKAX €IMHUIIAX.

B mDrive Direct Control orobpaskeHne moJib30BaTeIbCKUX eIUHAL, MOYKHO BKJIIOYUTH Ha BKJIAKE Hacmpoti-
KU 0OMOOPANCEHUA NOALZ0EAMENDCKUT edunuy,. MOXKHO yCTaHOBUTD IOAXOASAIIEE UM [0/Ib30BATE/IbCKUX €11~
HHIIL.

IIpu pabore ¢ 6ubanorekoii libxime pyHKIINKT, TPUHAEMAIOITHE U BO3BPAIIAONINE BEJIUINHBI B IIOJIb30BATE b=
CKUX eJIMHNIIAX UMEIOT MMeHa OoKaHumpamommnecs Ha _calb. 9tn GyHKIMKM JTOTOHATEIHHO MPUHAMAIOT KaK
rapamerp KaJaubpoBOUHYIO cTpyKTypy calibration t, cm. Pykosodcmeo no npozpammuposaruio.

4.3.12 Ncnonb3oBaHue Tabnuubl KOppekuun KoopauHaTt ans bonee TOYHOro nosu-
UMOHNPOBAHNSA

Eciu ucnonb3yercs moasukka 06€3 JIMHEHHOTO IHKOJAEPA, TO TOYHOE IMOJIOKEHWE He BCErja OyJIeT COOTBET-
CTBOBATH IOKA3AHMAM KOOPAMHAT 10 OCAM. DTO CBI3aHO C TOYHOCTHIO U3TOTOBJIEHUS MEXaAHUIECKUX JeTasel,
modTaMu, TEMIEPATYPHBIM pacimmperneM. B aTom ciydae s 60jee TOIHOrO MO3UIMOHUPOBAHUSA MOXKHO
BOCITOJIb30BATHCS KOPPEKTUPYIOIIEit Tabinieii.

Baxkuo: Tabsuma gaBisieTcsd WHAUBALYATbHON [1JTs KaXKI0i moaBrKKu. Tabnua hbopMuUpyeTcs: pOnu3BOIT-
TeieM Ha BBICOKOTOYHOM CTEHJE.
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IIpunnun paborsr:

Yepes onpeiesieHHbIE PACCTOSIHNIS, He 00s13aTeIbHO PaBHbIe, HaYnHAsI ¢ () TPOMEpSIeTCsT peaIbHOe MOJIOKEeHNe
MONBMKKHU. Pa3HOCTD MEXK/Iy 3aJaHHBIM U PEAJHHBIM IMOJIOXKEHHEM 3aHocuTcs B Tadsuiy. [lo momyueHHBIM
3HAYEHUSIM, C UCIOJIB30BAHUEM JTHHEHHOW HHTEPIOAIUN, TPOU3BOIUTCS EPECUET KOOPIUHAT MPHU UCIOTIb30-
Bauuu onpeesieHubix _calb dyuknwmii. B pesynbrare, KOMIEHCHPYIOTCSH HETOYHOCTH M3TOTOBJIEHUS U APYTUE
BO3MOXKHBIE OTKJIOHEHWST TTOJIOYKEHUSI.

IIpumep: IIpeanomokuM jis MO3UIUOHEPA 33/IaHA, CIEIYIONIAs KOPPEKTUPYIOIIAs TaOIHIIA.

X 015 10 15 20 25
dX | 0| 0.05 | 0.02 | -0.003 | 0.01 | -0.04

dX

0,06
0,05
0,04

0,03 / N
0,02 /
0.01 / 0.0085
’ 0 1\ — X
0,01 g 10 > 15 20\ 25
0,02 \\
0,03

-0,04
-0,05

Puc. 4.24: Ha rpaduke moka3aHbl OTKJIOHEHUsT KOOPIUHAT COOTBETCTBYIONHE TabIHIe

g nepemernenns B mo3unuio 12.5 Heobxoqmmo 3a1aTh Koopauuaaty Ha 0.0085 60s1bImyio TO ecth 12.5085. 910
HMEHHO TO, 9TO JIeJIAI0T AJTOPUTMBI HEKOTOPBIX _ calb KoMaH[, KOTOpbIe HCIOIB3YIOT TAOIUIy KOPPEKIUU
KOOpAUHAT.

B mDrive Direct Control 3arpy3urb 1 04MCTHTH KOPPEKTUPYOILYTO TabJIMILy MOXKHO HA BKJIajKe Hacmpotiku
0MObPANCERUA NONDIOBAMENBCKUL €OUHUY,.

s mpocmoTpa cnucka GyHKINA, CTPYKTYP U MapaMerpoB, KOTOPbIE KOPPEKTUPYIOTCS MPU MCIOIb30BAHAN
KOPPEKTHPYIOIIEil TabInIbl, CMOTPHUTE PYKOBOJACTBO 1o 6ubmnoreke libxime.

4.4 BesonacHasi paboTta

Heckonbko HACTPOEK KOHTPOJIIEPA HEMOCPEICTBEHHO CBA3aHbI ¢ 0€30MacHOCThIO paborel. HempaBuibHas ux
YCTAHOBKA, MOYKET TIOBPEIUTH MO3UIIMOHED WJIM KOHTPOJIIEP. [03unmnoHep MOKHO MOBPEIUTDH MPEBBITIEHUEM
MOIITHOCTH, CKOPOCTHU BPAIIEHUsI W BBIXOJAOM 3a MPEIE/Ibl JOMYCTUMOTO AUANa30Ha ABrKeHus. OOBITHO I
Ge3omacHoi paboThI JIOCTATOYHO 3arpPy3UTh 3apaHee IOATOTOBJIEHHbBIH npoduib s Bamero nosunnonepa,
rjie BCe HEOOXOIUMbIe HACTPOUKHU YIKe CJICTAHBL.
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4.4.1 TpaHuybl ABNXXEHNSI U KOHLLEBUKMU

JInHeitnble MO3UTITHEPDHI UMEIOT OTPAHUYEHHBIN TUANa30H MepeMeIeHns B OTJINYNe OT KPYTOBBIX POTATOPOB.
Brixon takoro mosurmonepa 3a JI0mycTuMble (DU3NIECKUE TPAHUILI €r0 MePeMeIleHns: - OCHOBHAS MPUYU-
Ha 3aKJIMHWBAHUS WM BBIXOJA MO3UIMOHEPOB U3 CTPOsA. Jljisi mpemoTBpalnenus TaKuX IOJOMOK JUAla30H
[IepeMeIeHns TO3UIMOHEPA OIPAHNYNBAETCH B COOTBETCTBUY C TPEOOBAHUAME 1I0JIb30BaTe . s 3T0ro uc-
MOMB3YIOTC KoHuesvie 6uikA0O4AMENY, HO B YACTH CJIYYAEB, HAIPUMED, KOTIA TO3UIHOHED He 000pYIOBaH
KOHIIEBUKAMH HWJIM UMEET TOJbKO OJMH KOHIIEBUK, I'DAHUIIBI IBUKEHUA MOTYT OINPEIAESIATHCA MPOrpaMMHO
(cm. Konuesovie sukarowament). dacTo OGbIBAET, YTO KOHUECE6UKU TIEPEIYyTaHbl MecTaMu. B 3TOoM ciydae Boc-
MOIB3yHTECh MEXaHW3MOM OOHADYKEHWS IEePeIyTAHHOCTHA KOHIIEBUKOB, OIMUCAHHBIM B pasuesie Konuesvie
BHUKANOUAMEAL, ITOOBI TIEPBOE K€ JIBUKEHHUE 0 IPAHUIILI HE MPHUBEJIO K 3aK/JIMHUBAHUIO mo3uimonepa. Ha-
CTPOIiKa MMAMA30HA, ABUKEHHST U KOHIIEBBIX BBIK/IIOYATEEH OMMCAHA B COOTBETCTBYIOMEM pasdene . KoOMaHIbI
HACTPOWKM OMUCAHBI B PYyKk06800cmeo no npozpammuposaHU.

4.4.2 OrpaHuynTenu ABUXKEHUS

ITaroBerii nBUTaTE L MMEET OCHOBHYIO HACTPOWKY 0E30TMACHOCTH - HOMUHAJBHBIN TOK B OOMOTKaX. JTO OC-
HOBHO mapamMeTp, OnpeIesionuil MOITHOCTD, MOJABAEMYI0 Ha JBUraTeh. HOMUHATBHBIN TOK [TOJIZKEH ObITh
YCTAHOBJIEH HE BBIIIE JIOMyCTUMOrO Jiisi JAHHOrO japuraresis. [logpobueit cmorpure rmaBy Ozpanuvument
na deuzamensr. dusa BLDC apuraresieii MaKCUMaJIbHbIA TOK #ABJISETCHA OIPAHMYMBAIOIIKUM M JIOJ2KEH ObITb
YCTAHOBJIEH COTJIACHO MAKCUMAJIbHO momyctrumomy TOKy 4depe3 BLDC msurarens. Ecim vHe m3BecTen max-
CHMaJIbHBIA TOK, TO MOXKET OBITh OIPAHUYIEHO MAKCHMAJIbHOE HANPSKEHUE, MOJABAEMOe HA JIBUTATEIb. JTO
TaK:Ke OyIeT MPensITCTBOBATH €r0 MEPErPeBy, XOTs OTPaHUYIeHNe HAIPSXKEHHS 3TO Oosee rpyObIit crtocod, yem
orpanuvenue Toka. [logpobueit cmorpure riraBy Ozpanuvument, Ha 08U2AMEAAT .

TloBpeauTh MO3UIMOHED WM CMOCOOCTBOBATEL €r0 OBLICTPOMY W3HOCY MOKET TPEBBIIIEHNE CKOPOCTH BPAIIe-
uust. HeoOXoauMo mocTaBuTh (Jiar OrpaHUuYeHus CKOPOCTH HE BBINIE MAKCUMAJILHON U YCTAHOBUTH MTPABUJIb-
HYI0 MAKCUMaJIbHYI0 CKOPOCTD JIJIsi JAHHOTO mo3uimonepa. Iloapobueit cmorpure rnaBy Ozpanuvument, Ha
deuzamensa.

4.4.3 Kputnyeckue napamertpbl

KonTpomnep oTcie;KuBaeT TOKH U HAIIPAXKEHHS, KOTOPhIE BOBHUKAIOT B €ro IElIX U CIIOCOOEH PearmpoBaTh
Ha MX HOJO3PHUTE/IbHBIC 3HAYeHN. Peaknysa 00eCcTO9BAeT ABUIATEIb U IPEIATCTBYeT TAJbHEHAIIeMY IBHKe-
HUIO, MOKa TMPUYUHA MPOOJIEMBI HE YCTPaHEeHa. DTO MO3BOJSET OTCIEIUTH 3aMBIKAHUS OOMOTOK JIBUTATEJIS
Ha JPYT APYra WK Ha 3eMJII0, KOTOPOE MOYKET BOSHUKHYTH MPHU MOBPEXKICHUN Kabels TO3UIINOHEPa UIIH Ca-
MOT0 IO3UNMOHEpa. Taxxke peaknus HOCHT HH(OPMATHBHBIA XapaKTep, MO3BOJIAA OTCICIUTh HEKOPPEKTHBIE
3HAYCHAS HANIPAXKEHHUS MATAHUA WU OIpuOamKaromuiica neperpes. Ilostomy npourure rnasy Kpumuueckue
napamemps. 1 yCTAHOBUTE HEOOXOMMMBIE 3aIIAThL. [IpyM BOBHMKHOBEHUY OIACHOIO COCTOSHHUA KOHTPOJLIED IIe-
pexomutT B pexxkuM Alarm u zaasnoe oxno npoepammv, mDrive Direct Control mprnobperaeT KpacHbI OTTEHOK.
Eciu takoe MpOW30III0, TO OTCIAEJAUTE W YCTPAHUTE MPUUYUHY OMACHOCTU TPEXKIE YeM OTKJII0YUATh PEKUM
Alarm. Eciau Bbr mosb3yerech COOCTBEHHBIM TPUJIOXKEHUEM [IJIsl YIPABJIEHUs JBUTATEEM, TO obpariaiire
HOBbIIIEHHOE BHUMaHUe Ha duar cocrosiuus Alarm (cm. Cmamyc konwmpoanepa).

4.4.4 PaboTa C 3HKOAEepOMm

ECJ'II/I Opu IOAKJ/JIIOYEHUU 3HKO/IEPa IIEPEIlyTaTb KaHaJlbl JAaTYHUKa, TO IIPU ABUXKEHHUH JIBUTraTE/id B IIOJIO2KH-
TEJIHbHOM HAIIPpABJIEHUHN, SHKOIEPD 6yﬂeT TIOKa3bIBATh YMEHBITIEHNE KOOPDANHATHI. ,HJ'IH TOTO, I-ITO6BI NCIIPABUTH
9TH OMMOKU TOCTATOYHO yCTaHOBUTH (uiar Encoder Reverse, yka3aHHbIl B OJIOKe HACTPOEK OOPATHOMN CBsi-
3u BO BKaaJke Hacmpolra wunemamuryu deusicerus (Ilazosvili deuzamnent) Njisi MAroBoro ABUraTe s W
Hacmpotixa kunemamury dsusicerus (BLDC momop) pns BLDC geuraress.

Tak ke BO3MOXKHA CHUTyallds, KOTJa HET KOHTAKTA C OJHUM M3 KaHAJOB dHKOAepa. B stom ciaydae, mpu
JIBVSKEHUH JIBUTATENIsT TTOKA3aHNs TaTInKa OyayT Konebarhes B auamnasone [-1..1] or HavanbHO mo3ummm.

IIpu pabore ¢ BLDC asurarenem 06e 3Tu OnmmOKy TPUBEIET K HEKOPPEKTHON paboTe aJropuTMa yrpaB/IeHus,
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onucanHoM B wyukre [THJ[-anzopumm das ynpasaernus BLDC dsuzamenem. Eciu Bbl BliepBble HOAKIIIOYAIN
voBbrii BLDC aBuraresnn, TO mepen HaYaIOM pabOThI HACTOSATEIHHO PEKOMEHIYETCS BBIMOJHUTEH TPOBEPKY
MOJIKJIIOYEHUsT YHKOZAEpa. /lyiss 9TOro, ycraHoBuTE ClIEAYIONINE 3HadeHus: KOI(MMUIMEHTOB PEryInpOBaAHUS:
K, =1,K; =0,Kq = 0 u nonbITaliTech BBIOTHATD JBUKEHNE BIPABO UM BIIEBO ¢ HEDOMBIION CKOPOCTHIO.
Tlocne nagasa nBUKeHWsT IPOBEPHTE, YTO MOKA3ZAHWS IHKOJEPA U3MEHSIOTCH B COOTBETCTBUU C BHIODAHHBIM
nanpassenueM. Eciin neobxomumo ycranosure dbaar Encoder Reverse.

4.5 [JononHuTenbHble pyHKLUN

4.5.1 Nuagnkauuns
4.5.1.1 Craryc koHTposnnepa

B mDrive mpenycmorpena waaukamusg. jag 3Toro Ha mepeaHeil maHeaW KOHTPOJJIEPA PACIOIOXKEH OIUH
JBYXIBETHBII CBETOIMO/I.

3enénsbrii naauKaTop Power noka3wsiBaer nasmyne nuranus 3.3 B y konrposurepa.

Kpacusrii uagukatop Status - orobpazkaer pexkum paborbl KOHTPoJLIepa. OHOBPEMEHHOE FOPEHHUE JIBYX
IIBETOB BBITJISIIUT KaK »KEJTOE CBEYEHUE.
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Tabania 4.2: Pexxnmbl pabdorst nHapkaropa Power /Status

YactoTta mepuaHnus, Iy Onucaxne
LED wramkaTophl He | KOHTPOJJIED BHIK/TIOYEH, HET MUTAHUS
CBETATCS

Power LED wmnamkarop | Ha KOHTPOJLIED MOMAETCSA TATAHUE
CBETUTCS 3eJIEHBIM
Status LED wunaukaTop | B KOHTPOJIJIEP HE 3arpyzKeHa MPOIIUBKA
CBETHUTCS 3eJIeHBIM
Status LED unaukaTop | KOHTpoJiep B cocrosHuu Alarm
CBETHUTCS YKEITHIM
Status LED wmmamnkarop | KouTposaep paboraet, HO HetT cBsa3u ¢ [TK mo USB
muraetr KeaTobim, 0,25
I'n

Status LED  wwmraer | koHTpOJiep paboraer, 0KUAACTCH KOMAHIA JIBUAKEHUS
xKenteim, 1 I'n
Status LED wwmraer | koHTpOJsIep paboTaer, BBINOJHIETCS KOMAH/IA, IBUKEHU ST
xentbiM, 4 T'n
Status LED wmwraer | KOHTPOJJIED HAXOAWTCS B PEXKUME MMEPEIPOITHBKY
xenteim, 8 I'ig
Status LED wmwraer | KOHTPOJJIEP HAXOAUTCS B PEXKUME TIOBTOPHOTO Tepenoakaodenns muab USB
xKenTteiMm, 10 '

4.5.2 PaboTta C MarHUTHbIM TOPMO30M

Ha pazveme DVI-I ectb BBIBOJ [Jisi YIIPABJIEHUS] MATHATHBIM TOPMO30M, YCTAHOBJIEHHBIM HA OCh IIIArOBOIO
apuraresisi. MarHuTHBIN TOPMO3 UCTOIB3YETCS s YIEPYKAHUS MOJIOKEHNST MOTOPA MPU OTCYTCTBUU MHTA~
HUS.

4.5.2.1 Onucanve paboTbi

MarauTHbI# TOPMO3 COCTOUT U3 MArHUTA U MIPYKUHBI, OCYIIECTBILIONIEH OCTAHOBKY ocu MmoTopa. [Ipu orcyT-
CTBUM HAIPAKEHU HA MATHUTE HIPYKUHA 3a2KMMAET OChb B TEKYIIEM COCTOSHUU, YTO IIO3BOJIAET COXPAHATH
HEOOX0IMMOe ToJIoXKeHrne MoTopa. [locae momaun HANPSKEHsS HA MArHUT, TPYXKWHA, OCBOOOXKIAET OCh.

4.5.2.1.1 NocneposatensHOCTh PaboTbl KOHTPO/IEPA NPU OTKAKHEHUM MOOBUXKKN.

OcranoBka MoTOpa (BpeMsi OCTAHOBKY 3allOMUHAETCs B KOHTPOJiepe) -> OTKIII0UeHHe MArHUTA OT IIUTAHUS,
dukcamnus Bana -> OTKIOYEHNe MUTAHNS TIATHI

IIpu BKIIIOUEHNN TOABUYKKH TIOCIEIOBATEIHLHOCTD PAOOTHI KOHTPOJIJIEPA 00paTHAS.

TlockomnbKy 060€ ABUKEHUE WHEPIIMOHHO, /15l YIIPABJIE€HUs] MATHUTHBIM TOPMO30M U MPOIECCOM (DUKCAITUU
[I0JIO?KEHUS YCTAHABIUBAIOTCA CJIeyIolue apamMmerpbl:

e Bpems Mexky BKJIIOYEHHEM MUTAHUS MOTOPA M OTKJIIOYEHHEM TOPMO3a (MC)
e Bpems Mexky OTKJIIOYEHHEM TOPMO3a U TOTOBHOCTBIO K JIBUKEHUIO (MC)

e Bpewms mexkiy ocTaHOBKOIT MOTOpa U BKJIIOYeHHEM TOpMO3a (McC)

e Bpems MexIy BKIIOYEHHEM TOPMO3a U OTKJIOUEHUEM HMHUTAHUS (MC)

IIpu orkar0oYeHNy HYHKINH MATHUTHOTO TOPM03a KOHTPOJIJIEP HEIIPEPBIBHO MOMAET CUTHAJ OTXKATUS TOPMO-
3a. DTO MO3BOJIAET ABUTATH MOTOP, OCHAIIEHHBII MArHUTHBIM TOPMO30M, HE UCIOJb3Ysd (DUKCAIUIO POTOPA
npu ocTaHoBKax. IIpm orkaodeHnu (PYHKIUKA OOECTOYNBAHNSA OOMOTOK KOHTPOJIIEP OTPAbATHIBAET TOJBKO
3a/I€PKKU MEXK/Iy [IEPEKJII0YEHHEM TOPMO3a M HAYaI0M /OCTAHOBKON JIBUKEHUS.
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Bcee mHacTpofiku MArHUTHOIO TOPMO3a MOXKHO M3MEHSATH OHJIAMH U TOPMO3 OyJIeT IMEPEKII0Y9aTbCs B TAKON
PEXKUM, KOTOpBIit ObLT ObI ecyiu ObI HACTPOITKA BCErIa MMEJIa HOBOE 3HadeHwe. Hampumep, 3HAYUTEHHOE
yBeJIMdeHne 3a/epKKH CpabaThIBaHIs TOPMO3a, KOI/Ia TOPMO3 yzKe cpaboTall, MPUBEIET K TOMY, YTO TOPMO3
CcHOBa Oy/leT OTBEEH U MO JOCTUKEHUIO HOBOM 3aJIep:KKU OT MOMEHTA OCTAHOBKHU CHOBa cpaboraer. Tak ke
MOXKHO OTKJIIOYATH W BKJIOYATH CAM MATHUTHBIN TOPMO3 Uiau (DYHKIUIO 3AMUTHIBAHUS OOMOTOK.

Tabnuia 4.3: DaeKTpUdIecKne mapaMeTpbl BHIBOIA,

Tun TTL

AkruBHOE cocrosiHUE (TOPMO3 OTXKAT) 5-24 B (3asucur or EXT REF SUPPLY)
Heakrusnoe cocrosaue (Topmos nesanuran) | 0 B

Pabouuit Tox ue 6ostee 4 MA

Hacrpoiika marauraoro ropmosa B nporpammve mDrive Direct Control onucana B Hacmpotixa mopmosa.

4.5.2.2 Cxema nogksil04eHUs1 MarHUTHOro TOpmo3a

KonrakT, orBevaromnuii 3a ympaBjaeHne MarHUTHBIM TOPMO30M, PACIOjIOXKeH Ha passeme DVI-I. Cxema mom-
KJIIOUEHNST TTOKA3aHa, HIXKE.

EMBRAKE Digital output for magnetic brake control,
5-24 V, depending on EXT REF SUPPLY

18| GND Magnetic brake contact

5-24V A
- / 1 mDrive
% [4] eMBRAKE
ic2 » Power
= Positioner Converter -
i \ 18| GND

DVI-I connector
%]

Magnetic brake cable

Puc. 4.25: Cxema moakIIO9eHns] MATHUTHOTO TOPMO3a K KOHTpoJuiepy mDrive

Power converter - aTo nmpeobpazoBaresib 1udPOBLIX CUTHAJIOB B CUIOBbIE. IIpr BHICOKOM ypOBHE Ha HOXKKE
Magnetic brake output, Ha KOHTAKT MArHUTHOTO TOPMO3a TMOABUXKKU momaércs 24 B, mpu HuU3KOM - ¢ HETO
ybupaercst Hanpsizkenue. B mpocreiiiiem cirydae 3T0 cxeMa, TOCTPOEHHAs € HCIIOJIH30BAHNEM TPAH3UCTPOHOTO
KJTIOYa, U JTHO/IA.

4.5.3 YnpasneHue C NOMOLLbIO O>KONCTUKA

4.5.3.1 OcHosHas nndopmayus

KonTpoanep mo3Bossier paboTarh ¢ JKONCTUKOM, KOTOPBIH BBIIAET aHAJOTOBOE HAIMPSIKEHNE B IHAIMTA30HE
0-3.3 B. IIpu srom HanpsizkeHue B PAaBHOBECHOM (IIEHTPAJILHOM) HOJIOKEHHHU, & TAKXKE HAIPIAKEHUS MaK-
CHMaJIBHOI'O I MHUHHMAaJBHOI'O OTKJIOHEHUI MOryT 6I)ITI> 3a/1aHbl J'IIO6]>IMI/I B pa6oqu Aualla30He HallpAXKe-
HU, COOTIONAsT YCIOBHE: MUHUMAJILHOE OTKJIOHEHHE < [EHTPAJIBHOM MO3UINN < MAKCUMAJIBHOE OTKJIOHEHUE.
KouTpoanep mcmoiab3yeT 4ncIoBOe TpeJICTaBIeHNe HAMPSIKEHNUs Ha BbIXoAe koictuka: 0 B koHTposmep
comocTapJsier 3Hadenuio 0, a Hanpsokennio 3.3 B - 10000.

st Toro, 9T00BI ABUYKEHIE MOIJIO OCTAHOBUATHCS B IEHTPAJILHOM ITOJI0KEHUH, IPEyCMOTPEHA MePTBast 30HA
DeadZone, orcanTbiBaeMasi OT MEHTPAJILHOIO MOJOXKEHAS U m3Mepsemas B mnporentax. Bayrpu DeadZone
KOHTPOJIJIEP BBI3BIBAET OCTAHOBKY JBUKEHUs. [IpW OTKIOHEHWN IKOWCTHKA OT IEHTPAJIHHOTO MOJIOXKEHUS,
BBIBOsAIIEM ero n3 DeadZone HaumHAETCS JIBUAKEHNE CO CKOPOCTHIO, OMPEIEIIeMOil OTK/IOHEHUEM YKONCTH-
ka or rpanurbl DeadZone 10 mMakcuMaabHOTO OTKJjOHEHHs. CBA3bI0 HANPABIICHUS IBUXKEHUS JI2KONCTUKA,
¥ ero OTKJIOHEHHWsI MOYKHO YIIPaBJISATH C IMOMOINGIO (hjara peBepca, 9TO MOXKET ObITh yHOOHO [1isi COOTBET-
CTBUSA: «OTKJIOHEHWE BIIPABO» - «JIBH2KEHUE BIPABO», - HE3ABUCUMO OT (DU3UYECKOI OPUEHTAIUHU JI2KONCTUKA
¥ IIOABU2KHON 4acCTH.

4.5. [OononHutensHbie dyHKUUN 89



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.1.0

CKOpOCTb JIBH2KEHMs SKCIOHEHUUAJILHO 3aBUCUT OT OTKJOHEHHUs J2KOMCTHKA. DTO LO3BOJIAET HEOOJIbILIUMU
OTKJIOHEHUSAMU JOCTUTATh BBICOKOW TOYHOCTH TOJABOJKU MO3UINU, & CUJIbHBIMUA OTKJIOHEHUAMU J2KOUCTUKA
BbI3bIBATH ObICTpbIE Tiepemenienus. [lapaverp nenuneitnoctu (Exp factor) moxuo mensaTh. Ilpu ycranoske
napaMeTpa HeJauHeHHOCTH B 0 CKOPOCTh JIBUXKEHUs JIBUTATE/s] HAYUHAET JIMHEHHO 3aBUCETh OT OTKJIOHEHUS
JTIZKOMCTHUKA.

Ha rpaduke mpuBenén npuMep 3aBUCUMOCTH CKOPOCTH JIBUYKEHUST OT OTKJIOHEHWS IXKOUCTUKA JIJIST CJIEIYI0-
X HACTPOEK:

HenTpasnbroe oTKIIOHEHWE 4500
MuHnMaIbHOE OTKJIOHEHNE 500
MaxkcumaabHOe OTKJIOHEHHe 9500
MéprBasg 30Ha, 10%
Makcumasbaas ckopocts aBukenus | 100

Joystick speed control
01,000 2,000 3,000 4000 5000 6000 7,000 8000 9,000 10,000
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4 D o |-
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= (=200 o
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19 Deadzone‘lo% [

- -100
0 1 000 2,000 3 000 4, 000 5,000 6,000 7, 000 8,000 9 (}00 10,000
Joystlck position

Puc. 4.26: [Ipumep 3aBuCHMOCTH CKOPOCTH [IBHKEHUS OT OTKJIOHEHUS JPKOUCTUKA

Eciu mxoiicTuK HAXOAUTCS BHYTPU MEPTBOM 30HBI O0JIee § CEKYHI, TO OH HE OYIEeT CINTATHCS BBIMIEIITUM U3
Heé, moka o He npobyaer Bue DeadZone 6osee 100 Mc. DTO TIO3BOJISAET OTIYCTUTD ZKOUCTHUK U OBITH YBEPEH-
HBIM, 9TO JIaXKe CJIy9IafiHbIli IIyM HA BBIXOJE JKOMCTHKA He MPUBEJET K HEHYKHBIM CABUraM Moropa. Iloka
JPKOMCTUK HaxomuTcs BHYTpu DeadZone KOHTPOJIED CIOCOOEH MPUHUMATH JIFOObIE KOMAHIbI C KOMIIBIOTEPA,
B TOM YHCJIE U KOMAH/IbL JIBUKEHU s, KAJIMOPOBKY JOMAIIHEH MO3UIuK ¢ T.11. EC/Iu Ipu BBIITIOJIHEHIUH KOMAHIbl
JKoiicTuk BhiBoauTCH n3 DeadZone, To KOMaHIa IBUKEHUST OTMEHSIETCS U IBUTATEIb HAYNHAET TOIINHSITH-
Cs YIPABJIAIONIEMY BO3IEHCTBUIO MXKOWCTUKA. JTO TMO3BOJISET BKJIIOYATH PEKUM YIIPABJIEHUS IBATATEIEM C
MOMOIIBIO JPKOMCTUKA, HO HE MOB30BATHCS UM 6e3 HATOOHOCTH. A TPy KacaHWM JIXKOWCTHKA OH MEPEXBATHT
yIPaBJICHHE.

K pexumy mpxoficTuka HPUMEHHMO BCE, 9TO OTHOCHUTCH U K JBH2KEHUIO 1107, BO3JEHCTBHEM YIIPABJIAIOMIAX
KOMAH/: TOJYNHEHUE YCKOPEHWIO, OIPAHMYEHNE MAKCUMAJIHHOW CKOPOCTH, PEXKUMbI OTKJIIOUEHUST 0OMOTOK
MIpX TIPOCTOE, PadOTa ¢ MACHUTHBIM TOPMO30M, KOMIeHcanus jgodra u 7. 1. Hanpumep, ecan pe3ko 6pocuth
PyuKy mKoiictuka BHYTpb DeadZone, To, mpu BKJIIOYEHUN COOTBETCTBYIONINX PEXKUMOB, KOHTPOJIIED IJIABHO
3aMe/JIUT JABUTATENb, OTHEJAET B CTOPOHY /IJisi KOMIIEHCAIIUU JI0(Ta, OCTAHOBUT [IBUTATENb, 3aMUKCADYET
BaJI JBUTATEJISE MATHAUTHBIM TOPMO30M, IIJIABHO CHU3UT TOK U OTKJIIOYHT [MUTAHUE OOMOTOK.
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Usmenenue napamerpos MaxSpeed[i], DeadZone ouucano B pasuesne Hacmpotlika 6Hewnus ynpasaAouus

ycmpoucms.

Baxxnuo: B pexwume ynpasienusi 1:KOUCTUKOM BHPTYaJIbHbIE KHOIKN OCTAIOTCA B PAO0OYEM COCTOSHUM.

Ilpeaynpexaenue: He orcoenuusiite u He NOACOEAUHSNTE TPKONCTHK K BKJIIOYEHHOMY KOHTPOJLIEPY!
IIpu orkII0YeHN] /TIOAKTIOYEHUH IZKOWCTUKA K BKJIIOYEHHOMY KOHTPOJLIEPY IZKONCTHK UJIM KOHTPOJLIED
HE CropAT, HO IIOJABUKKH, IIO/IKII0YEHHbIE K KOHTPOJLJIEPY, HAYHYT JBUKEHNE K KOHIIEBbIM BbIKJ/IIOYaTEIAM.

4.5.3.2 Cxema noaksitoHeHus

KoHTakThl JKOMCTHKA HA MJIAT€ KOHTPOJIJIEPA PACIIONOXKEHBI Ha passeme DVI-I. Obparnre BHUMaHNE, 9TO
JKORCTUKY HeoOxomumo nutanne +3.3 B.

Baxkmo: Amnasiorosbie BXOJbl JJisl IOAK/IIOYEHMs JI2KOMCTUKA paccuuranbl Ha guana3on 0-3.3 B. Byapre
BHUMATEJHHBI U HE TOJaBaiiTe Ha KOHTAKTHI IXKOMCTHKA HampsizkeHne 6omabire 3.3 B.

4.5.3.2.1 MopkntoyeHre AXXONCTUKA, HANPS>XXEHUE KOTOPOoro He npesbiwaet 3.3 B

S mDrive Joystick

€ 14 sov [ 07
€ [15] 20V, an analog 0-3.3 V joystick input
16 svi sv

17| 5V output, 500 ma
7 88 Losc o Logic GND [ig] anp

Puc. 4.27: Cxema nozgkmouenns mxoiictuka (10 3.3 B) k mDrive wepe3 pazném DVI-I

4.5.3.2.2 MopaknoyeHune axoiictuka HanpsixeHnem 5 B

Ecsin BbI XOTHTE MOAKIIIOUUTD 2KOMCTUK HanpskenneM b B, ucrnonb3yiiTe pe3ucTOpHBIN 1€IUTEb HAIIPAKEe-
nust. COIPOTUBIIEHHE MOXKHO PACCYUTATH, HAIIPUMED, B OHJIaliH-KaIbKy/IgTope. CXeMa HOJAKIIOYEeHUs [IPUBe-

JIeHa HUXKE.

mDrive Joystick
T

5 [ o
S it exmoms

Q 13 Jov i8] 07
€ |

£ [15] 30, an anslog 0-3.3 V joystck input @
9 I

Y55y output, 500 mA

A Logic GND iE]

= s

E extio 2 g |—
<
= exriom s @ |—

s

Puc. 4.28: Tlonkmogenue mxoiictuka (10 5 B) k mDrive uepes pazbem DVI-I (conporusienue «*» paccuu-
THIBAETCS WHMBUIYAIbHO B 3aBUCUMOCTH OT HCIIOJb3YEMOrO JXKONCTUKA)

4.5.4 YnpasneHne KHOMKaMu «BMNpPaBO» U «BJIEBO>»

Jlnst KaxKI0i CHCTEMBI CYIIECTBYET BO3MOYKHOCTH YIPABISTH JBUMKEHUEM MOTOPOB MPHU MOMOIIM KHOIMOK.
Konrposiep nopiepxusaer Tabauny u3 10 ckopocreii npuxenus MaxSpeed[0-9], koTopbie ucnosnb3yores u
JUTsl YIPABJIEHUS 02COTUCMUKOM, U IPU YIPABJICHUU KHONKAMHU.
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Hacrpoiiku KHOIIOK LePEJAIOTCH / CIUTBIBAIOTCS KOMaH/[aMU SCTL/GCTL
(set_ control_settings/get_control_settings).

e IIpu kparkospemennom naxkaruu (Menee MaxClickTime) Ha KHONKY BOPaBO WM BJIEBO MOTOD C/BU-
raercda Ha 3amaHHoe paccrognue, ecan DeltaPosition n uDeltaPosition oriwaabl oT HyIs.

o [Ipu gnurenbHOM HaXKaTUU ONHON U3 KHOMOK, 10 ucredennn Bpemenn MaxClickTime korTposuiep 3a-
MyCKaeT IBHxKeHne co ckopocThio MaxSpeed[0] n Haunmuaer orcunmThiBaThest Taiimayr Timeout[0]. TIo
HCTETIeHNIO KazkI0ro Tafimayra Timeout|i] ckopocTs Mensiercs ma ¢ MaxSpeed[i] ma MaxSpeed[i+1].

o IIpu OMHOBPEMEHHOM HAXKATHH JIBYX KHOIMOK KOHTPOJIJIEP COBEPIIAECT 0CMAHOBKY ¢ 3amedreHuem. Yaep-
JKaHue JIByX KHOIOK B TEYEHUHU 3 CEKYHJ| 3aIyCKAET A6MOKAAUOPOSEY 00MAULHET] TO3ULUL.

IIpumeuanue: Ecau Bes rabmuia u3 10 ckopocTeil He HyKHA, TO JOCTATOYHO 3ATOTHUTH TOJIBKO €€ BEPXHIOI0
yacTh. KonTpomiep He GymeT MEHATH CKOPOCTh Ha CJIEAYIONIYIO, €CJIM OHA paBHA HYJIIO WU €CIW TajfiMayT,
KOTODBIil [IJIsl 9TOr0 HAZ0 OTCYUTaTh, paBen Hyso. Hanpumep, eciim MaxSpeed[0] u MaxSpeed[1] nenysessie,
a MaxSpeed|2] paBHO Hy:mn0 (BKIOYas MUKDOIIATOBYIO YaCTh), TO KOHTPOJUIED HAYHET JIBUZKEHUE HA CKO-
pocru MaxSpeed[0], uepeitnér na ckopocrbs MaxSpeed[1l] u upojosekur aBuzenee ¢ Kpaiineil CKOpOCTbIO J0
MOMEHTa OTITYCKaHUs KHOMKU. J[j1si Toif e (byHKIMOHAIBFHOCTH MOXKHO clenarh Timeout[1] paBHBIM HyJIIO,
BenmanHa ckopoctn MaxSpeed[2] He Oymer nmers 3HadeHus. [IBIXKEeHHE MOTOPA MOJUNHSETCS HACTPOHKAM
JBUKeHUs (3a MCKJIOYeHueM ycraHasjuBaeMoil ckopocru). Hanpumep, npu nepexomze or MaxSpeed[i] na
MaxSpeed[i+1] MoTOp MOXKeT yCKOPSTHCs A0 JOCTUMKEHUs HOBOI'O 3HAYEHUsI CKOPOCTHU UJIM MEHIThH €€ CKad-
KOM, €CJIM YyCKOPEHHUE OTKJIFOYEHO.

Ilo ymosgaHuio COCTOsIHME KHONKW 33a€TCS YPOBHSIMHU HAIPSKEHWH COTIacHO Tabswie [lapamempo. 6vi-
60da. CocrosiHue KaxKJI0H KHOIKH MOXKET ObITh MPOrpaMMHO HHBEPTUPOBAHO. IIpH AKTUBHOM COCTOSHWUU
KHOIIKA cuuTaercsd Haxkaroil. He umeer 3nadenusi KakuMm 06pa3oM COCTOSHUE CTAHOBUTCH aKTUBHBIM (IIOCJIE
U3MEHEHUs] HACTPONUKU MHBEPTUPOBAHUS COCTOSHUIN WMJIA 2K€ [IPU CMEHE YPOBHS HampsKeHus upu dbusude-
CKOM BO3JIEHCTBUM Ha KHONKY). KOHTPO/IIEp WCHONb3yeT MporpaMMHOE TOJABJICHHE IpPe0e3ra KOHTAKTOB
Ha, KHOMKAaX. KHOMKA caMTaeTcs HAXKATOU, €CJIM AKTUBHOE COCTOSHWE HA, BXOJE KHOIKHW JJIUJIOCH Oosee 3-x
MUJLTACEKY H/T.

Tabsmma 4.4: [Tapamerpsl BBIBOIA

Twun TTL yposeHb
Jlormgeckuii HyIIb 0B
Jlorngyeckasi e IUHUIIA 3.3 B

Ilpenynpexaenune: Eciu npu BKIIOYEHNN KOHTPOJIJIEPA UJIU €r0 TIepe3arpy3Ke Ha BXO/e KHOIKU ITPH-
CyTCTBYyeT YPOBEHb HAIPKEHUs, KOTOPBI CUYATAETCHA aKTHUBHBIM, TO KOHTPOJIJIED BOCIPUMET 3TO KakK
CUTHAJI HA2KATHUS KHOIKH U HAYHET HOMUYUHATHCH NPAEUAGM ONUCAHHDIM 6DLULE.

4.5.4.1 Cxema nogkroueHus

4.5.4.1.1 OpgHoocHas NN MHOroOCHasi CUCTEMBbI

K mytare KoHTpOJIIEpa MOTYT OBITH MOIKJIIOUEHbI KHOIKH yIPABICHUS (<«BIPABO», «BJIEBOY») YE€PE3 pA3sEM
DVI-I.

CxeMma moIKII0YeHAA
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5V [i7
EXTIO IN 2
EXTIO IN 3 /
I EXTIO IN 2 [t0}
5

5V output, 500 mA 5V [i7]
|18
c3)
ica|
ics EXTIO IN 3 [{]

Puc. 4.29: Cxema nonkiodyenusi KHONOK K pa3bémy DVI-I k mDrive.

DVI-I connector

4.5.5 TTL-cuuxpoHunsayus

4.5.5.1 MpuHuymnn paboTsi

TTL-cuaxporun3anus npeHa3HaYeHa /sl CAHXPOHU3AIWH TPOU3BOINMbBIX KOHTPOJIIEPOM JIBUKEHU C BHEITI-
HUMU yCTPOHCTBAMH W/Uin coObITusiMu. Hampnumep, KOHTPOIIJIEp MOYKET KarKbIii pa3 MpH MepeMereHni Ha
3a/IAHHOE PACCTOSHME BBIIABATH UMITYJIbC CHHXPOHU3AIINHY, 3AMyCKAIOMINiT Kakoe-anbo n3Mepenne. 1 #aobo-
pOT, IIPU HOJIyYEeHUHN UMITYyJIbCa CHHXPOHU3AIINN OT BHEIIHEr0 YCTPOiiCcTBa, HAIIPUMED O3HAYAIOIEro, YTO IKC-
[IepUMEHTA/IbHAA YCTAHOBKA I'OTOBA K IIEPEMEIIEHUIO B CJIEAYIONIYI0 U3MEPUTEIbHYIO HO3UIINI0, KOHTPOJLIED
MO2KeT BBIIIOJIHUTH CMelleHue Ha 3apaHee 3a/JaHHOe PacCTodHue.

s paboThl C BXOJHBIMHU CHUTHAJIAMU CHHXPOHU3AIWY, M€HEPUPYEMBIMHU C MOMOIIBI0 MEXAHUYIECKUX KOH-
TAKTOB, TTPEIYCMOTPEHA 3aIMUTa OT aApede3ra KOHTAKTOB. MOXKHO yCTaHOBUTh MUHUMAJIBHYIO JJIATEIHHOCTH
BXO/THOTO MMITYJIbCA, [TOCJIE KOTOPOTO CUTHAJ CHHXPOHU3AIWMK CUUTAETCS MOoaydeHHbIM. [0 ymomganumio ax-
TUBHBIM CYMTAETCsI COCTOsHUE JIOrMYecKOol enununpl (cM. [Tapamempo. 6vi60da), a 3amyckaomum GPOHTOM
- Hapacramomuii. Eciiu rakag jioruka paboThl BXOAA U BBIXO/A CUHXPOHU3AIMH HE IOJXOIUT, TO €€ MOXKHO
WHBEPTUPOBATD.

Tabnuna 4.5: Ilapamerpsl BbIBOIA

Twun TTL ypoBeHb
Jlormgeckunit HyIb 0B
Jlornueckas eaununa | 3.3 B

Pulse time Pulse time

Puc. 4.30: WMiuttocrpaiiuss M”HBEPTUPOBAHUSA BXOAHOI'O MJIM BBIXOJHOI'O MMIIYJIbCA,
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IIpumeuanue: [Iad 0IHOBPEMEHHOCTH CTAPTA MHOTOOCHBIX CHCTEM MWHWMAJIHHAS IJIUTETHHOCTH BXOIHOTO
CUTHAJIa JI0JI2KHA OBITH OIMHAKOBOH y BCeX KOHTDPOJIepoB. He ciemyer ncronb3oBaTh mojaBieHue 1pedesra
MEXaHWYeCKUX KOHTAKTOB B CHCTEMAX, T/Ie Takoro 3(pdekra HeT, HO eCTh KOPOTKHE HABOJIKHU HA JTUHUIO BXOJA
cuaxponusaiuu. Bmecro sroro gocrarouno gobasurh RC 1ienb, Guiabrpyroinyio Takue (hpaHTOMHBIE BXOIHBIE
UMITYJIbCBI.

CuHXpoHU3aIMs BayKHA MPHU CO3JAHUKM MHOTOOCHBIX CHCTEM, TAK KAaK MO3BOJISIET HECKOJbKMM OCIM HAYaTh
JBUZKEHUE B OJIMH U TOT K€ MOMEHT BPEMEHH, JIJIS 3TOr0 BCe OCU IOATOTABJIMBAIOT K HA4YAJIy JIBUXKEHU,
BO BCEX BEJIOMBIX OCAX YCTAHABJIUBAIOT PEKUM HadaJla JIBUKEHHU 110 BXOJHOMY CUHXPOUMILYJILCY, OJHY OCb,
BeJIyIyI0, HACTPAUBAIOT HA OTIPABKY MMILYJIbCA CUHXPOHU3AIMK, IPU HA4Yase ABuKeHus. Bpixo cunxponu-
3aIu| BEIYINEH OCH COeTUHSIOT CO BXOJAMU BeIOMBIX. Ilocse Takoit HACTPOWKYM U TMOAKITIOUEHNS, TBUKEHNE
BeJyllleil OCH BBI3bIBAET MT'HOBEHHBIN OTKJIWK W HA4YAJO JBUKEHUSA BCEX BEIOMBIX.

IIpumeuanune: Ilpu rakom coemmHeHME HEOOXOAUMO YCTAHOBUTH MUHUMAJIBHYIO [JIATEIHHOCTH BXOIHOI'O
UMITYJIbCa CUHXpOHM3anuu Ha 0. DTO OTKIIOYAET 3AlUTY OT Apebe3ra BXOJHOIO CUI'HAJA, HO B OIUCAHHON
KOH(UTYpAIUN MEXAaHWIECKUX KOHTAKTOB HET, CJIEI0OBATENILHO HET W Apebe3ra. Kciam MuHUMANbHASA [1JTH-
TEJIbHOCTh BXOJHOTO CHUTHAJIA, HE PAaBHA, HYJIO, TO 9TOObI M30eKATh HEOIHOBPEMEHHOTO CTAPTA IBUKEHUSI
BeIyIeil W BeJIOMBIX OCell, HeOOXOIMMO MOCTABUTH 3TY JINTEJIHHOCTH OJWHAKOBOW y BCEX KOHTPOJIJIEPOB,
COeJIMHUTD BBIXO/J[ CHHXPOHU3AIMNA HE TOJIbKO CO BXOJAMHU BEJOMbBIX KOHTPOJIIEPOB, HO U CO BXOJIOM Be/Lyllie-
O KOHTPOJLIEPa, & JaJiblile 110/1aBaTh 3allyCKaIONUi UMILYJIbC PYYHbIM II€PEK/II0YEeHUEM COCTOAHUS BbIX0/1A
CUHXPOHU3AINH.

Bxon v BBIXOJ/, CHHXPOHUBAINHN TIOJTHOCTHIO HE3ABUCUMBI JIPYT OT JPYra M WHBIX CIOCODOB YIPABJICHUS JIBU-
:kenueM. Tak ynpasienue nsuzkenuem depe3 mDrive Direct Control (cm. Imasroe okno nporpammbr mDrive
Direct Control B pexkume yupapjieHusi OJHONU OCbIO) MJIM 1I0Jb30BATEJNbCKYIO IIPOIPAMMY, YIPABJIEHUE OT
JKOMCTHKA, (CM. Vnpasaerue ¢ nomouybio doicoticmuka), OT KHOTIOK PYYHOrO yIpasaeHus (cM. Ynpasaenue
KHONKAMU <6NPAG0» U <GAEEG0»), TPOUCXOAUT HE3ABUCHMO OT COCTOSHUS BXOJA U BBIXOJA CHHXPOHU3AIMH.
Bcerpa BBINOTHAETCS MPUHITUI «IPUOPUTET Y KOMAHIBI TIpUIIe/iiei no3anees. To ecTb, HApuMep, KOMaHIA
nBuzKenHus, noganuas depe3 mDrive Direct Control, OTMEHUT BBITIOTHAEMOE TI0 UMITYJIbCY BXOIHONH CHHXPOHU-
3allUU JBUKEHUE, HO HE MOBJIMSAET HA PADOTY BBIXOIHON CHHXPOHU3AIUH, a IPUXO, BXOTHOIO CHHXPOUMITYJIb-
ca, MpU COOTBETCTBYIOIIEH HACTPOHKE, OTMEHWT TEKYINee IBUKEHNE, WHUIMUPOBAHHOE MOJIb30BATEIHCKON
MPOTrPaMMOii, 3aMEHUB €ro Ha, IBUKEHUE, OMPEIeIseMOe HACTPOMKaMU pabOThl CHHXPOBXO/IA.

IIpumeuanue: Hacrpoiiku cuaxponu3anuu MOryT ObITh COXPAHEHBI SHEPTOHE3ABUCAMOI TAMSATH KOHTPOJI-
Jiepa, B 9TOM CJIy4ae, BCe, 9TO Kacaercsa PaboTbl CUHXPOHU3AMH Oy/1eT OTHOCUTHCA U K CIIy9al0 aBTOHOMHOU
paboThl KOHTPOJIJIEPA T.€. BHI MOXKETE, HAIPUMED, HACTPOUTH CMEINEHNEe Ha 33 JaHHOE PACCTOSTHUE TI0 TIPU-
X0y CUHXPOUMITY/IbCA C BbIJIadeil CHHXPOUMITYJIHCA 110 3aBEPIIEHUI0 CMEIIEHNS, TTOJIKII0YNTH KOHTPOJIED K
U3MEPUTEJTbHON yCTaHOBKEe, HAYMHAIONIEH W3MepeHue 10 BXOJHOMY CHHXPOCHUTHAJLY U BBLIAIONIEMY CHHXPO-
HMILYJIbC 110 3ABEPINEHUI0 M3MEPEeHNs U 3AMYCTUTh TAKYI0 U3MEPUTEbHYIO cucTeMy 6e3 kommubiorepa. [locie
[IOCTYILJIEHHS TIEPBOT'O UMILYJIbCA, U3MEPEHUS U CMEIIeHus OY/IyT MPOU3BOIUTHCSA ABTOMATHYECKH 0e3 ydacTust
KOMTIBIOTEPA.

4.5.5.2 MoaknouerHue

B mnare kourposnepa mpemycmorpenst qsa 1TL-kanana cuaxponusanuu Ha passeme DVI-I.

4.5.5.3 Bxopg cuHxpoHu3auun

Js BXO/Ma CUHXPOHW3AINE MUMEETCd HACTPOWKA MUHUMATHHON JJIUTETHHOCTH BXOTHOTO CHHXPOWMITYJIHCA,
KOTOPBII MOXKeT ObITH 3aPEruCTPUPOBAH. IDTa, [MJINTEIHHOCTD 33aeTCsI B MUKPOCEKyHAax. Mcmonb3yiite sty

4.5. [OononHutensHbie dyHKUUN 94



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.1.0

HACTPOHKY /I YBEJUIEHUS [TOMEXOYCTONINBOCTH KOHTPOJIEPaA. BX0/I CHHXPOHU3AIUN MOXKET ObITH BKJITO-
YeH WM BBIKJIIOUEH. EC/IM OH BKJIIOUEH, TO MEepexo]l W3 He aKTUBHOTO COCTOSHWUSA B aKTUBHOE TPUBOIUT K
JBUKEHUIO QHAJOTUIHOMY BBITIOJTHEHUIO KOMAHIALI CMeweHue Ha 3a400HH0E PACCTOAHUE, B KOTOPOI 3HaYe-
HU€ CMEIIEeHHs 3a/1aeTCs 3HAKOBLIM P0sition ¢ MUKPOLIArOBOI 4acTbhio, a CKOPOCTh Speed ¢ MUKPOIIArOBOI
qacThio. 3MeHeHne HACTPOEK BXOMA CHHXPOHUBAIMH BO BPEMs BBINOJHEHUS IBUXKEHUSA HE MPUBOIUT K W3-
MEHEHUIO [1aPAMeTPOB JABHUKeHUs (CKOPOCTH, UEJIeBOM KOOPAMHATHL). DTU LapaMeTpbl Oy/1yT IPUMEHEHbI IPU
MPUXOE CJAEAYIONEro (PPOHTa AKTUBHOTO COCTOSTHHS HA, BXOJ, CUHXPOHM3AIWH. IJTO CAETAHO CIEeINaIbHO,
9TOOBI TIPY BBITTOJTHEHUH COTJIACOBAHHOTO MHOTOKOOPAMHATHOIO ABUYKEHHSA MOKHO OBLIO 3aIpPOrpaMMHpPO-
BaTh CJIEAYIOMNN CABUT /I KaXKJI0H OCH BO BPEMs BBITOJTHEHWS TEKYIIEro CABWra. 1orma He morpedyercs
OCTAHABJIMBATh ABUKEHNE OCel Ka KIbIA CABUI.

Ilpenynpexaenmne: FEcaum npu BKIIOYEHHMH KOHTPOJIJIEPA UJIU €r0 Tepe3arpy3ke Ha BXO/Ae CHHXDOHU-
3aIUU [IPUCYTCTBYET yPOBEHb HAIPSKEHNsI, KOTOPBIA CINTAETCS AKTUBHBIM, TO KOHTPOJIJIED BOCIPUMET
9TO KAK CUTHAJ JIJIsd MHAIMUPOBAHMS JBUYKEHUSI AHAJOMMYHOIO BBIIOJIHEHUIO KOMaH bl Cmeuwenue Ha
3adannoe paccmosnue.

ITpumeuanme: Position u Speed - ornenbHbIE IEPEMEHHBIE, KOTOPbIE MOTYT ObITH COXPAHEHBI B IHEPTOHE-
3aBUUMOM [AMSTA KOHTPOJLIEPA, UCIOIB3YIOTCS TOJIBKO IIpU PaboTe CHHXPOBXOJA.

IIpumeuanue: JIBukeHune 1mMo BXOZHOMY UMITYJIbCY CHHXPOHU3AINN [MOTIAHIETCS HACTPONKAM YyCKOPEHHS,
MAaKCHMAaJIbHON CKOPOCTH, W JPYTUM ITOICACTEMAaM, CBI3aHHBIM C JBukeHueM. HenpaBuibHasi mX HACTPOIKA
MOZKeT MeLIaTh COIVIACOBAHHOMY CHUHXPOHHOMY JIBU2KEHUIO B MHOIOOCHOH cucreme.

Pulse time Motion stops

Clutter time Motion starts

Moving time

Puc. 4.31: [IBukenne HaYHETCH Pa3 BXO/HON MMILYJIbC [I0JIbIIE BPEMEHH IIO/IaBJIeHus apebe3ra
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Clutter time

Puc. 4.32: /Ipmkenne He HAYHETCS TAK KAK BXOIHBIE MMITYJIbCHI KOPOUE BPEMEHU MOJABJICHUsT Apebe3ra

Ilpenynpexxaenue: Ecin BO BpeMsl WCIOJHEHWUS CIBUTA TIPUTIIET €I11€ OJIMH BXOIHON CUHXPOUMITYIHC,
TO CcMelleHne O6y1eT TIPON3BeIeHO Ha Y/IBOEHHOE 3HAUeHUe, eC/IN JBA - HA YTPOEHHOE U T.JI.

Clutter time Clutter time  Motion stops

Moving time Moving time

- - Ed

Motion starts

Puc. 4.33: JIpukenune npou3oiiiéT onun pa3 Ha JBOIHOE PACCTOSHHUE TAK KAK BTOPOU UMILIHC CHHXPOHU3AIUI
cpaboTaJjl 10 OKOHYAHWS TIEPBOTO JIBUKEHUST
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Motion stops
Clutter time Clutter time

Moving time Moving time

Motion starts

Puc. 4.34: /Isukenne mpon3oiaET IBa pa3a C ABYMs CTApTaMUW U JIBYMS OCTAHOBKAMU

Ilo ymo9aHui0 aKTUBHBIM COCTOSIHMEM CYUTAETCH €IUHUYIHOE COCTOSTHUE, & CUTHAJ HAYAJA JBUKEHUS ITO
Hapacraomuiit opouat. Bxon cuaxpoHn3amnmm MoxKer ObITh WHBEPTHPOBaH. [Ipu 5TOM aKTHUBHBIM OyIeT CUu-
TAThCS HYJIEBOE COCTOSTHHE, & CUTHAJIOM HAYAJa JIBUKEHUS CHAJAIONHi (PPOHT.

Ilpumeuanmne: lVHBepTHpOBaHWE BXOJA CUHXPOHW3AIWHM MPHUBOIUT K M3MEHEHWIO MOHSTHI aKTUBHOTO U
HEAKTUBHOTO COCTOSTHUM, TIPOABIIAIONIEHCS, HATpUMeED, B cmamyce konmpoarepa. OTHAKO TPOrPAMMHOE WH-
BEPTUPOBAHUE CAMO IT0 ceOe HE MOXKET ABJIATHCS CUIHAJIOM HAYAJIA JBUKEHUsI, /TaXKe €CJIU [IPUA STOM ITPOU30-
€1 epexo], B AKTUBHOE COCTOSHUE.

4.5.5.4 Bbixog cMHXpOHM3aUUU

Boixonnas cuHXpOHW3AIWS WCIONB3YETCH JJjis YIPABIEHWS BHEITHUMY YCTPOWCTBAMU, MPUBSI3AHHBIMU K
OIIPEe/IeJIEHHBIM COOBITUSIM [IBUKEHUs. BbIXOIHOI CHHXPOUMITYJIHC MOXKET HOIABATHCS IPYU HAYAJIE [[BUKEHU ST
U/Wid UPU 3aBEPLICHUY JABUKEHUs!, M/ UM KAXK/IbLA PA3 IIPU CMELIEHUH [I03ULIMOHEPA HA 33/JAHHOE PACCTOs-
uue. Hacrpoiika ImpulseTime onpezesnsger auTeIbHOCTh UMITYIHCA CAHXPOHU3AMN (MOKET OBITH yKa3aHa,
B MUKPOCEKYH/IAX WUJIM CMEINEHUN). BbIXOM CHHXPOHU3AIUN MOKET ObITH IIEPEBEJIEH B PEKUM YIIPABJISEMO-
ro 1u@pPOBOTO BBHIXOJAA. B 3TOM pekume MporpaMMHBIM CIOCOOOM MOXKHO yCTAHABIMBATH €IWHWIHBIA WIN
HYJI€BOU JIOTMYECKUI YPOBEHb HA BBIBO/JIE.
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Movement starts

Movement stops ;
Pulse time Pulse time

Puc. 4.35: BexomHble IMITyIbCHI CHHXPOHU3AIMA P MEHEPAIIAA WX Ha CTAPTE W HA OCTAHOBKE JIBUYKEHUS
(uMirysibC (PUKCUPOBAHHON JJTUTEIHHOCTH )

Ilpumeuanme: Ecaum gnurenbHOCTh CHHXPOUMIIYILCA BbIPpAakKeHa B €IUHUINAX CMelneHus, Hampumep 10
TIIaroB MTaroBOTO JIBUTATENS, W TTOCTABIEH PEKUM «TOJABATH CHHXPOUMIYJILC TTPU 3aBEPITIEHUN JTBUKEHUS >,
TO JIOTHYECKU YPOBEHb HA BBIXO/E CHHXPOHW3AINHU OyIeT MOJAH 10 3aBEPINEHUI0 IBUKEHNS, HO CHAT OyIeT
TOJIBKO Tocse 10-TH I1aroB CJIeyIoNero JBUKeHU.

Movement starts

| | Movement stops
Pulse time Pulse time

Puc. 4.36: Beixogmbple MMy IbCHI CHHXPOHU3AIMA MPY MEHEPAIIAA WX Ha CTAPTE W HA OCTAHOBKE JIBUZKEHUS
(MMILYJIbC U3MEPSIeTCs B €AMHULIAX CMEIEHNUs)
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IIpumeuanmne: Ecin BbI XOTHTE TEpeHACTPOUTH CHHXPOBBIXOJT M HE YBEPEHDI, UTO 3HAETE B KAKOM COCTOSHUN
OH HAXOJWUTCs, TIEPEBEIUTE €r0 B PEXKUM BBIXOJA OOINEro HA3HAYEHWS W YCTAHOBUTE KEJIAEMbBIH JIOTHIECKU

YPOBEHb.

Motion starts

Motion stops

Puc. 4.37: Buixogable UMIYIbCHI CHHXPOHU3AIWHN TPHU JIBWKEHWH € YCKOPEHWEM W TeHepaIlid UMITYIbCOB
KaxK/0e CMeleHre HA 33JaHHOe PACCTOAHUE (MMILYJIbC U3MEPSAETC B €UHUIAX CMEIICHUS )

Motion starts

Pulse time

Motion stops

Puc. 4.38: Burxoguble MMTYIbCHI CUHXPOHU3AIWHN TIPU JBUKEHWH € YCKOPEHWEM W TeHEpPAInd MMITYIhCOB
KaxkJj0e CMeleHNe Ha 33 JaHHOe PACCTOAHUE (MMILYJIbC U3MEPSAETCS B MUKPOCEKYHIaX)

Ilpumeuanue: llepuognmyeckas renepanus UMITYIbCOB pabOTAET, KAK UMUTATOP JATINKA IIOJTHOTO 000pPOTa
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C 1epeaToYHbIM 4ucsaoM. Koopauuarel, B KOTOPBIX IIPOUCXO/UT I€HEPALNSA UMILYJILCOB OTCUYUTHIBAIOTCA OT
HyJIS KOOPJWHAT, & HE OT KOOPJWHATHI B MOMEHT Hadasa JABWKeHus. Hampumep, ecin B HACTpOUKAX BKJIIO-
YeHa reHepalus UMITyIbcoB Kaxkabie 1000 maros, To UMITYJIbChI OYAYT F€HEPUPOBATHCS MPU TIEPEXOIE Uepe3
touku 0, 1000, 2000, 3000, u T.1. enepariust UMITyT5COB TPOUCXOAUT TIPHU IBUKEHUU B 0OOUX HAIIPABJICHUIX.
Wmnynbe renepupyercsi B MOMEHT, KOTZA 9aCTHOE OT JI€JIEHUs TEKYIeil KOOPAUHATHI Ha TEPUO/T M3MEHSIETC s
Ha enuuuny. T.e. reHepanust UMIyJIbCOB Ipu goctmkennn KoopauuHarbl 1000 npu ABuKeHWM OT MEHbIIeit
KOOPJWHATHI K OOJIbINel U npu MOoKuAaHuu kKoopauHarthl 1000 mpu ABUKEHUU OT OOJIBINEH KOOPIMHATHI K
Menbiieii. Tak ke UMITYJIbC BCETIa T€HEPUPYETCS MpU Tepexoie B TOoUky 0 m3 Kaxoi-mubo Apyroil Koopam-
HaTbl (B TOM 4uUC/Ie Ipu 0OHYJIeHUU KOOpauHaThl KHomkoi ZERO).

HpI/IMe‘-IaHI/Ie! B ClIy4dae eCJIn MMIYJIbChl Ha BBIXOAE CUHXPOHU3aAIWN HAKJJIAIBIBAIOTCA APYT Ha Jpyra, TO
OHU CJIUBAIOTCA B OAVH UMITYJIHC.

Motion starts Pulse time
ﬁ

Motion stops
Pulse time Pulse time

Puc. 4.39: UnmocTpanusa HaJOXKEHUST UMITYJIHCOB CHHXPOHU3AIMHU IO CTApTy W MO OCTAHOBKE JIBUKEHUS,
CMEIIEHUE HA 3a/aHHOE PACCTOsHUE (JJIUTENIbHOCTh UMITYJIbCA, U3MEPEHHAs B MUKPOCEKYH/IaX)

Hauunas ¢ myneBo#t KOOpAUHATHEI KOHTPOJIED OyJIeT yCTAHABIMBATH BUPTYAJbHBIE METKH C 33JAHHBIM IM1a-
IOM, COOTBETCTBYTOIIUM 3Ha49€HUTO 1101 «Every». CUHXPOHU3UPYIONUI UMITYJIbC BCEIA TEHEPUPYETCs IOCIIe
MPOXOXKIeHUs cienytomnieii merku. Ciie10BaTEIHHO, TIOIOKEHNE UMITYIHLCOB 3ABUCUT OT HATPABJICHUS TBUKE-
HUA:

o IIpu ABUKEHUHU B IIOJIOKUTEILHOM HANpPaBIeHUU (IIOJIOKEHUE YBEJUUUBACTCS, UMITYJIbChI FeHEPUPYIOT-
Csl B HAIPABJIEHUU [[BUXKEHUS), TO €CTh OHU [IPEBBILIAIOT II0JIOKEHUE MEeTKH

e [Ipu nBuKEeHMM B OTPUIATEIHHOM HANpPaBIeHUM (LIOJOKEHNE yMEHbIIAETCs, UMILYIbChl F€HEPUPYOTCsI
B HAIIPABJICHUHU JIBUYKEHUS), TO €CTh OHU MEHBIIE MOJIOKEHUS METKU

ITpumep: Pulse width: 100 ®@aar Every: 1000 KonTposiep ycTaHOBUT BUPTyaJbHbBIE METKH: . . ., 2000, 1000,
0, 1000, 2000, ...

o IIpu mepexome ot -1500 m0 1500 Ha BbIXOME OyIET JIOrUIECKAS €IUHUIA [IPH IIPOXOKICHUH CJTETYIOMIAX
koopamuar: [-1000, -900], [0, 100], [1000, 1100]
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o Ilpu nsuxenun B obparnom nanpasieauu ot 1500 10 -1500 Oyzer jorudeckas €MHULA [IPUA [IPOXOXK-
JIEHWH cJieytolmx koopauuar: [1000, 900], [0, -100], [-1000, -1100]

Movement to a positive position >

Movement to a negative position <--

Baxkno: [Ipu KOpOTKUX mEpeMeNeHnsix B Ipeaesiax AJIUTeIbHOCTH UMITY/IhCa BOKPYT METKH COCTOSTHUE BbI-
XOZA MOYKET He BO3BPAIIATHLCS B JIOTHYECKUI HOJTb, YTOOBI HE CO3/]aBATH JIMIITHHUE 11y MbI DU MEPEKTIOUCHIH.
®rar «Every» He 6bLT paccauTan HAa OAWHOYHBIE CABUTH, OH CO3AH JJIsi TEHEPAIIN UMIIYILCOB Ha, OOJbIINe
pacCcTosTHMS

Hacrpoiika napamerpos cuaxponusanuu B mDrive Direct Control onucana B paszmene Hacmpotru cuHzpo-
HU3AUUL.

4.5.5.5 Cxema noaksnoveHus

B koutpomnepe mpexycmorpens asa TTL-kanama cuaxponusanuu Ha, pazseme DVI-I.

mDrive

E SYNC OUT (5-24 V, depending on EXT REF SUPPLY)
14 SYNC IN (5-24 V, depending on EXT REF SUPPLY) —— 8 swcour

| [ syve v
From external device
(5-24V)

|18 Logic GND ——{ i8] aND
5

DVI-I connector

Puc. 4.40: Cxema noJkIi09eHnsi K KAaHAJIAM CHHXPOHU3AIMKA KOHTPOJLIEPA,

4.5.6 Co3pgaHne MHOrOOCHbIX CUCTEM

WNnentudukanus oceit B COCTaBe MHOTOOCHBIX CHCTEM OCYIIECTBJISIETCS [0 CEPUIHOMY HOMEDPY KOHTPOJLIEpA.
Kaxkaprit KOHTpOJIIep MMeeT CBOM YHWKAJIBHBIN CepUiiHBbIA HOMEp, KOTOpbIii oroOparkaercs B 11O mDrive
Direct Control Bo Briaake O xorumpoasepe. Iomydenne cepuifHOro HOMepa KOHTPOJIIEpA BO3MOXKHO C I0-
mormpio pynkiuu get serial number (cm. Pykosodcmeo no npozpammuposanuio).
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4.5.7 Uudposoii Bxoa-Bbixog obuiero HasHaqvenus (EXTIO)

Hudposbie Bxoa u BBIXO OOIIEro HAZHAMEHUS PACIOJIOXKEHb! Ha passeme DVI-1. I1o yMOT9aHUI0 aKTUBHBIM
CUUTAETCH YPOBEHb JIOrUYecKoil equuuibl (cM. rabauny ITapamempo. 6v600a). OQHAKO €ro MOXKHO UHBEPTH-
pPOBATh TaK, YTO AKTUBHBIM OyJeT CYMTATHCH YPOBEHD HYJIMA.

Tabmuma 4.6: ITapameTpsl BHIBOIA

Twun TTL yposeHb
Jlormueckuii HOJIb 0B
Jlorngeckas equHUIIA 5-24 B

B pexkume BX0/1a MOKHO JIUOO TPOCTO MOJIy9aTh HHMOPMAIUIO O JIOTHYECKOM ypoBHE Ha, tuaun (cMm. Cmamyc
KOHMpPOALEPa), TUOO UHUIMUPOBATH CJIEAYIONINE NeHCTBU [IPU II€PEXO0/E B AKTUBHOE COCTOSHUE:

e Bomonuurs Komanda STOP (6picTpast OCTAaHOBKA).
e Bomonnurs Komanda PWOF (orkirodenne nuranus OOMOTOK).

e Bomonaurs Komanda MOVER (cMmerienne Ha 3aJaHHOE PACCTOSHUE C TIOCAEIHUMHA HUCIIOJb30BAHHBIMU
HACTPOHKAMH).

e Bomonuurs Komarnda HOME (aBromMarndeckasi KaJluOPOBKA MO3UINN).
e Boiitu B cocmosnue ALARM (OrK/iaroYeHUe CUIOBbIX MOCTOB U OXKUJIAHUE LIEPEUHULMAJIMALIUHN).

He umeer 3nauenus, KakuMm 06pa30M COCTOSHUE BXOJA CTAHOBUTCS aKTUBHBIM (IIOC/IE€ U3MEHEHUs HACTPOHKY
UHBEPTUPOBAHUS COCTOSHUI WM YK€ IPU CMEHE YPOBHs Hanpsizkenus ). KoHTpoJIep UCHOJIb3yeT IporpaMmM-
HOe To/iaBJieHne Apede3ra KOHTAKTA Ha BXOJe: JeHCTBHE [0 CUTHAJLY WHUIUUPYETCs, TOIbKO €CJIH aKTUBHOE
COCTOSIHIE HA BXO/I€ KHOIKH JJIUJIOCH Dojiee 3-X MUJIIHCEKYHI.

Ilpenynpexxaenune: Eciu mpu BKIOYEHHH KOHTPOJIEPA WIH €ro Iepe3arpy3Ke Ha BXOJE IPUCYTCTBYET
YPOBE€Hb HANPAXKEHUS, KOTOPBIIl CUYATAETCd aKTUBHBIM, TO KOHTPOJIJIEP BOCIPUMET 3TO KAaK CUTHAJ JJIA
MHUIMAPOBAHUST KAKOTO-JIN00 U3 HeACTBHMIi.

IIpumeuanme: Iludposoit Bxoa nMeer crabyo0 MOATIKKY K 3eMJTE.

B pekume BBIBOIA MOXKHO yCTAHABIMBATH AKTUBHBIN MJIM HEAKTHUBHBIN JIOTUIECKUI YPOBEHD UJIA COCTOSTHUS
Ha, BBIOOD:

e EXTIO SETUP MODE OUT_ MOVING — AKTHBHOE COCTOSTHEE ITOKA MOTOD HAXOIUTCS B JIBUIKE-

HHH.

e EXTIO SETUP MODE_ OUT_ ALARM - AKTHBHOE COCTOSHHE TIOKA MOTOD HAXOJHUTCS B COCTOSI-
aun Alarm.

e EXTIO SETUP MODE OUT_ MOTOR_ON - AxTuBHOE COCTOSHME TIOKA TTMTAHUE TIOJTAHO HA 00~

MOTKH MOTODA.

e EXTIO SETUP MODE OUT MOTOR_FOUND - AKTHBHOE COCTOSTHHE TIOKA MOTOD MOZKJIIOYEH.

Tabauna 4.7: Texuugueckue XapakKTEePUCTUKU BHIBO/IA,

Twun norukn TTL 5-24 B
Yacrora ooHoBmenns | 1 kI'1x
Homunanbabiit Tok 5 MA
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4.5.7.1 Cxema noaksitoHeHusi

ITudporoit Bxoa u BBIXO PACIOJIOXKEHBI HA, pazbeme D VI-1

EXTIOIN 1

mDrive

i

1

EXTIO OUT
from external device » [8] extio N 1

[

{3 exTo Ut
to external device

2
8

o

DVI-I connector

Puc. 4.41: Cxema moOnKJIIOUEHNsT K MUMOPOBOMY BXOAY U BBIXOIY HA TJIAaTE€ KOHTPOJIIEPA

4.5.8 Aunanorosblii BXxof 00wWero HazHayeHus

Amnasiorossriit Bxo, 00Iero Ha3HAYEHUsT MOYKHO HCIIOJIb30BATh JIJIsi COOCTBEHHBIX HY¥K1. Hampumep, mis u3-
MEpPEHUsT KAKUX-TMO0 BHEITHUX CUTHAJOB. [10/Ty9eHHOEe 3HAYEHHME C aHAJIOrOBOTO BXOJA MOMKHO CYHTATH KO-
mandoti GETC wim nocmorpers B 2paguxar mDrive Direct Control.

JIj1s TaHHOTO KOHTPOJLIEPA JUAMA30H anajaorosoro Bxona or 0 mo 10000 yCIOBHBIX OTCYETOB. AHAJIOTOBBIM
BXOJI PaCIojioXKeH Ha, passéme DVI-I.

Baxxnao: Hampsizkernne cHIMaeMoOe ¢ aHAJIOTOBOIO BXO/a He JO2KHO BBIXOAUTH 3a mpemensl or 0 mo 3.3 B.
IIpu npesbiienny HAIPS2KEHHUS TATAHUSA BO3MOXKHBI OITHOKK B paboTe aHAJI0rOBOrO BXO/Ia U PAOOTE [IPYrux
cucteM KOHTpoJiiepa!l 9T0 MOKET MPUBECTH K BBIXOAY U3 CTPOsI KaK KOHTPOJLJIEPA, TaK U MOIKJIIOYEHHOTO K
HEMY MOTOpA.

Tabauna 4.8: Ilapamerpst Bxoza.

Hanpsxenne curnana | 0-3.3 B
Yacrora cuurbiBanug | 1 kI

4.5.8.1 Cxema nogkroueHus

4.5.8.1.1 OpgHoocHas n MHOroocHasi CUCTEMbI

st 00100cHOT B MHO200CHDLT CUCTEM KOHTAKT aHAJOTOBOTO BXOJA PACIOIOXKeH Ha paszseme DVI-I.

mbDrive

———[16] poT
An analog 0-3.3 V input used for general purpose Fm"‘(%"fezr“;‘v‘;ev"e

Logic GND

GND

DVI-I connector

Puc. 4.42: Cxema mOAKJIIOUEHNST K aHAJIOTOBOMY BXOmy B cucremax mDrive.

4.5.9 XpaHeHue nosuuyuu o FRAM-namaTu koHTponnepa

KonTponnep umeer GyHKINIO aBTOMATHYIECKOTO 3aIOMUHAHUS MO3UIIAN, KOTOPAs MO3BOJISET MIPOCTO OTKJIIIO-
9aTh €My ITUTAHUE TIOCJIE OCTAHOBKU U IIPU CJIEAYOIIEeM BKIIOYEHIH MUTAHUS, KOHTPOJLIED OyAeT yaep:KuBarh
TO K€ TIOJIOXKEHHUE JIBUTATEs], 3HAYCHUE TIOJI0KEHUS U HHKPEMEHTAJIBbHOIO CIYETIMKA SHKOAEpA. DTa (PyHKIHs
paboTaer, eciiu B MOMEHT, KOT/[a KOHTPOJIIep 00ECTOUEH, He MPOUCXOIUT BPAIIEHUST OCH MOTOPA.
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IIpumeuanume: [Ijasg paboThl 310# BYHKINK HEOOXOAUMO MOMOXKAATH XOTsA Obl 0.5 CEKYHIBI TOCTIE OCTa-
HOBKY BPAIIEHHUsT 0 BLIKJIIOYEHNsT MUTaHuA KOHTposiepa mo USB. ObecrounBanme KOHTPOJLIEPa BO BpeMsi
BpAIEHUST TAK¥XKe MPUBEIET K COXPAHEHUIO MO3UIMK, HO OHA OyeT JIWIIb TPUMEpPHON U moTpebyercs HOBast
KANUOPOBKA,.

4.6 BropocteneHHble chyHKLUN

4.6.1 YcTaHOBKA HyneBOi No3nuuuv

Konrpomnnep nomuepxuBaer yCTaHOBKY HYJIEBOH MOBHIMH. DTy (DYHKIMIO CTOUT UCIIOJIb30BATD sl IO3UIIM-
OHEPOB MApPKHPOBAHHBIX PEIEPOM, YTOObI MMO3HUIMs 110 Pelepy COOTBETCTBOBaJa IIporpaMMmHoi. Takxke 3ra
dbyHKIMS yao0HA, KOTIa CYIECTBYeT OHa m3OpanHas (PU3MUeCcKas MO3UINs HA JUAMA30HE TePEMEIEHUS.

i yCTaHOBKY HYJIEBOI MO3UIMK WCHIOJIB3YETCH CNEUUaAbHAA KOMaHJIG. 1Ipu 9TOM OOHYJISIOTCS CIYETINKA
IIIaroB, MUKPOIIAroB, YHKOIEPA. YCTAHOBKA HYJIEBOH MO3UIMH IIPOUCXOIUT OTHOBPEMEHHO ISl BCEX CUETIM-
KOB MTO3HUINN W HE MOXKET IMPUBECTH K MX PaCcCOTIacoBaHmWio. BiusHue Ha TEKyIIyi0 KOMAHIy JBUKEHHS HE
okazbiBaercs. Eciaum KoHTposep orpabaTbiBal ABUXKEHWE B HEKOTOPYIO (DUBUYECKYIO MO3UIHAI0 B MOMEHT,
KOTJA TEKYIasi TO3uIlns ObIjia O0OHYJIEHA, TO IBUKEHNE 3aBEPIINTCS B MpekHel (u3nyeckoit mo3umu. Ha-
npuMep, ipu aeuzkennu K no3uiuu 1000 B MomenT mpoxona 200 ObLia mocIaHa KOMaH a O0OHY/IEHUS TIO3UIIH.
Torma cuérumk nozunmm ymeHbIuTcea Ha 200 u gBuzKeHme 3aBepiuTcsa B Koopanaare 800.

IIpumevanue: YcraHoBKa HyJeBOil no3uuuu 1pu pabore B pexkume cmemenus (em. Cvewenue na zadanmoe
paccmosnue) He U3MEHUT (DU3NIECKON TMO3UIUK, K KOTOPOH OCYINECTBIIAIOCH apuzkenne. Cremyiomee cMe-
mmerne OymeT MPOUCXOANUTh K TOU ke (PU3UIECKON MO3Uuu, 9T0 U 0e3 MCIOIb30BAHUS YCTAHOBKHU HYJIEBOI
TTO3UITUH.

4.6.2 YcTaHOBKa MoJsb30BaTeNIbCKOW NO3ULLUN

Eciu He06x01uMO yCTAHOBUTD MO3UTIHIO WU CIETINK IHKOAEPA HE B HOJIb, & B HEKOTOPYIO ITOJIb30BATEIHCKY 0
MO3UIINIO, TO JIJIst 3TOrO cyInecTByer Komauga SPOS. B 3Toil komaH1e mepesarTcss 3HAUeHNsT HOBBIX CUETIM-
KOB TIO3UIINY, MUKPOIIIATOB JJIS TArOBBIX JBUTATEIEH U CUETINKA IHKOIEPA, €CIU OH SIBJISETCS BTOPOCTEIEH-
HBIM JATYHUKOM IIOJIO?KECHHU . ECHI/I HeO6XO,Z[I/IMO yCTa,HOBI/ITb JINIITH O,ZLHy nus3 HOSI/IL[I/If/i, Hy)KHO BOCIIOJ/JIB30BATHCA
daraMu UTHOPUPOBAHUS YACTHU TOJIEH KOMAHIHI.

Omiimane 3T0# KOMaH/bl OT OOHYJIEHUs [IO3UIIUU, B TOM, 9TO HE IPOUCXOAUT OOHYJIEHUE [TOCIeHEN O3UIIY, K
KOTOPO# TTPOUCXOIUIIO CMEIEHNE, HET OTJINYNS B MTOBEIEHIN KOMAHIbI B MOMEHT JBUKEHVS U TTPU OCTAHOBKE.
Eciu koMaHIy TPUMEHUTH B MOMEHT JBUZKEHUS K TO3UIIUHU, TO IBUKEHIE 3aBEPIITUTCSA B TOM 2Ke PU3NIECKOH
TOYKE, B KOTOPO# OHO 3aBEPIUJIOCH Obl 1 0e3 cMeHbl mo3uimu Komanmoi SPOS.

4.6.3 Cratyc KOHTpoJepa

KonTposnep orcie:kuBaer CBOM CTATYC U CIIOCOOEH MEePeaTh ero B CTATYCHOM cTpyKType Komauasl GETS.
Craryc KOHTPOJLIEPA BKIIOYALT B ceOsi HHMOPMAIMIO O COBEPIIAEMOM JBUKEHUH, €10 PE3YJIbTaTe, COCTOSAHUN
MATAHUS, IHKOAEPa, OOMOTOK IBUTATES, ITN(MPOBLIX BXOIOB U BBIXOIO0B, YUCIOBYIO WH(MOPMAIUIO O TO3UIUN
¥ TIUTAOIIEM HAMPSKEHWN W TOKAX, & TakxKe (Jaru ommboK.

4.6.3.1 Crartyc gBuxeHus
MowveSts conepxur:

e Djar JBUXKEHUA, KOTOprfI YCTAaHABJIUBACTCA KOTJa KOHTPOJIJIED MEHAET TMO3UIUI0 ABUTATEIA.
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o Qrar gocTukeHus TPeOyeMOil CKOPOCTH, KOTOPBIN yCTAHABIUBAETCS €CJIM CKOPOCTH PaBHA TOMH, € KO-
TOPOII KOHTPOJIIIEP JOJIYKEH OTPADATHIBATH TEKYINEE JTBUKEHUE.

e ®yar anTmiiodTa, KOTOPHI YCTAHABIMBACTCSA NPH TOJABICHUN JTI0MTAa BO BpeMs 3aKJIIOYATEIHHON
craauu apuxkenus (cMm. Komnencayus aogpma).

MvCmdSts copepxut nHGOPMAIMIO O BBIIOJIHAEMONH KoMaH/e. Bee BrzKeHnsi MOTOpA BBI3BIBAIOTCS KOMAH-
JaM¥ IBUYKeHns K 1esaeBoi mo3unun MOVE, cipura OTHOCHTENIBHO Tocaeaneii memesoit mo3uimn MOVR,
neumxkennsa Bupapo RIGT wau Bieso LEFT, nnasuoit SSTP nnn pe3koit STOP ocranoBKH, KAJIHOPOBKH 10~
marmaeit no3utun HOME win npunyautenbHOro nogasaenus godrta LOFT. Yupasienne KHOTKAMH, T2KOW-
CTHUKOM, UMIIY/TbCAMH CHHXPOHU3AIUN W T. II. TOXKE MPUBOAUTCA K ITUM KoMaHmgaMm. Hampumep, MKoMCTHK
BBI3BIBAET KOMAH/IbI JBUKEHHUS BIIPABO W BJIEBO IIPHU OTKJIOHEHWW WM KOMAHY ILJIABHON OCTAHOBKH B II€H-
TPAJILHOM MOJIOXKeHuu (CM. Ynpasaenue ¢ nomouypro docoticmura). B mepemennoit MvCmdSts mpusezena,
TEKYIas KOMAH 12 JBUKEHWS UJTN TIOCTIEIHSIS BHIMOTHEHHAST KOMAHTA, 8 TAKYKE CTATYC KOMAHIbI: BBHITOHAETCS
OHA WJIM YK€ BBIMOJIHEeHA. e KOMaHIa BBITIOIHEHA, TO eIle OJWH OWT MOKA3bIBAET PE3Y/IbTAT €€ BHIMOJIHE-
Hus (ycrnemHdbiil wiu Heycrernbiil). Heycrnentoe Boiosnenne 03Ha4aer, 9T0 Mbl He MONAJIM K TOH HO3UIMH,
K KOTOPOil MBITAINCH ABUTATHCA WX HE CMOIIH OTpaborarh JiodT. IIpuwanmnoit MoKeT ObITh HEOXKHUIAHHA
OCTAHOBKA 110 KOHIIEBUKAM, LIoaJjanue B cocroanue Alarm. V3HadaibHoe COCTOSHIE 3TOrO MHOJs IOKA3bIBAET
HEU3BECTHYIO KOMAHJy W CTATyC YCIIEITHOTO BBITOTHEHWS.

4.6.3.2 Crartyc nutaHus moTtopa
PWRSts comepxkur undopmanuio o muraroineM Hanpsikeaun. OOMOTKYE MOrYT ObITh:
e Orkurouenbl (B 9T0M Cilydae Ha HUX He [OJAETCH HUKAKOIO HALIPAXKEHUs).

e 3anuTaHbl CHUKEHHBIM TOKOM OTHOCHTEIBHO HOMUHAJBHOIO TOKa (HANPUMED MPU WCIOJb30BAHUN
dyHKIMYU CHUXKEHUS TOKA B 0OMOTKAX MPH OCTAHOBKE).

e 3annuTaHbl HOMUHAJIBHBIM TOKOM.
e 3anuTaHbl HEeJO0CTATOYHbIM HalIPpA2KEHUeM, q100bI 00ECIIEYUTH yCTaHOBJ’IeHHbeI HOMUHAJIbHbIA TOK.

Tlocnemamit cTaTyc 9acTo MOSABASETCS TPU BBICOKMX CKOPOCTSX BPAIEHUS, BeJIb Y€M BBINIE CKOPOCTH Tepe-
KJIIOYEHHUsT IIAaroB, T€M BBIMIE JOJKHO OBITH MHUTAONIEE HAPSAXKEHHE, ITOOLI 00ECIIeUYNTh HapaACTAHHE TOKA
B MHIAYKTHBHOCTH OOMOTOK Jpureressa. HemocTarodnoe muTaHne He O3HAYAET, UTO JABUTATETH HE OyaeT Bpa-
WIATHCs, & O3HAYAET, YTO ABUIATE]b MOXKET OoJiblie LHiyMerb U najaer kpyraimmii moment. (Cum. Vnpasaenue
NUMAHUEM MOTMOPA).

4.6.3.3 Craryc aHkogepa

EncSts cogepxut nHMOPMAIIIO O MOAKIIOYCHHOM YHKOIEPE €CJIN BKJIIOUEH PEXKUM yIpaBjenns 6e3 00paTHO
cBsi3u (HAIpUMeED Jist MAroBbix Jpuraresieil). CocrosHUs IHKOAEPA MOLYT ObITh:

e He noakiiouen.

e Heu3ssecTHOE COCTOsIHME, KO HEIOCTATOYHO JAHHBIX YTOOBI OMPEIEIUTh COCTOSHIE YHKOIEPA.
o Ilogkmiouen n ucnpaBeH.

e Ilouksroyen u peBepcupoBaH (TOrJA HYXKHO BKJIIOYUTb B HACTPONKAX PEBEPC SHKOUEPA).

e Iloakmiouen u HenMCIpaBeH.

Tocyienree cOCTOsIHME PeAIU3yeTCsl, KOTIa HA BXO/bI S9HKOJAEPA MOCTYIAIOT CUIHAJIBI IIEPEK/II0YEH s, HO OHU
HE COOTBETCTBYIOT JIBUKEHHIO PoTOpa asurarens. CMeHa COCTOSHMA TMPOXOMUT Mocae HAbopa JOCTATOTHOM
cTaTHCTUKHU. [103TOMYy OOHAPY KEHHE IIPOUCXOIUT HEMIHOBEHHO. TakzKe HEBO3MOXKHO TOYHO ONPEIE/IUTh CTa-
ryc sukozepa 6e3 ppuxenus. (Cm. Paboma ¢ ankodepamu).

4.6. BropocreneHHbie dyHkunu 105



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.1.0

4.6.3.4 Craryc obmoTok pBuraressi

WindSts conmep:xut mHMOpPMAIUIO O COCTOssHUA 00MOTOK. IloKa3bIBaeTCsi COCTOsSIHME I KaXKJON M3 JIBYX
06MOTOK oTenbHo. OHU MOTYT GBITh:

e OTKJIFOYEHBL OT KOHTPOJLIEPA.

o IlonkmroueHsr.

e 3aMKHYTHI HAKOPOTKO.

e lIx cocrostHue MOXKeT ObITh HEM3BECTHO.

BaMKHyTbIM HAKOPOTKO CHHUTaeTCA CJIHUIIKOM MaJiIeHbKO€ COIIPpOTHUBJIEHUE U WHAYKTUBHOCTDL B obmorke. Ot-
KJIIOUEHHBIMU OOMOTKAMU CUUTAETCS Harpy3ka C CJUIIMTKOM BBICOKUM COTTPDOTUBJICHUEM.

4.6.3.5 Crartyc nonoxeHus

B crarycHoit cTpyKType BBIBOIATCS BCE TAHHBIE O MOJOXKEHUH W CKOPOCTHU MO3UIHOHepa. JIjist 9TOro ucmosnb-
sytorcs 1noJis ocHosuoii nosuiuu (CurPosition, uStep), sropocrenennoii nozunuu (EncPosition), ckopocru
(CurSpeed, uCurSpeed). OcHOBHOE TONIOKEHNE OTCUUTHIBACTCSA B IMAraX MIATOBOTO JABUIATENA U MUKDOIIA-
rax, ecjiu UCTIOJIb3YEeTCs yrpaBjenue 6e3 o0paTHoil cBs3u. [Ipu UCMONIB30BAHNN PEKUMA, BEIYIIETO SHKOIEPA,
B CurPosition xpanutcs cuérymk moJIOXKeHus 1O YHKOAEPY, a B uStep 3anucan 0. [lose BropocTemnenHoit mo-
BUIWH - ATO TOJIe SHKOIEPA, €CIIN UCIOAb3YeTCs YIIPaBIeHNe MIArOBbIM ABUTATEIeM 0e3 0OpaTHOHN CBA3M, WIN
CYETYHK IIaroB, €CJId IIOAKJIIOYECH OIaroBbIN ABUT'aTEJIb B PE2KHUME BEAYIIETO 3HKOAEPa. CKOpOCTb BbIBOIUTCA
BCerga Ajid OCHOBHOI'O JJaTYUKA IIO3UIUU U U3MEPAETCA B TE€X 2KE €IMHUIAX, YTO U YCTAHOBJIEHHAA CKOPOCTb
JBUXKECHUA.

4.6.3.6 Craryc nutaHus KOHTpoOJI/Iepa 1 TeMnepaTtypa.
B crarycHOli CTpYKType BBIBOAATCS:
e Tok norpebisienus cuioBoil yacru (B MA).
e HampsixkeHne Ha cniioBoit vactu (B gecsTkax MB).
e Tok morpebienus o USB (B MA).
e Hanpsixenne na USB (B gecsarkax MB).

e TemmepaTypa MUKPOIpOIECCOpa (B JECATHIX M0AX Tpaayca Llemncus).

4.6.3.7 CrartycHble dnaru

®rarn [eATca Ha OMIMOKHA KOMAHJ YIPABICHUSI, OMMUOKN MPEBBINICHN KPUTHIECCKUX TapaMeTpoB, 00Ime
orrubOKY u (PJIArw COCTOSTHMUSI.

IIpumeuanume: Muorue daru He CHUMAIOTCS CAMU, MOKA WX TPUHYIUTEIHHO He CHATH KoMaumoi STOP.

OmubKu KOMaHT TIPOTOKOJIA:

e errc - Heonozunannas komana nporokosa. OumbKa BO3HUKATH HE JOJKHA €CJIU UCIOIb3yeTcs codT,
COBMECTMMBII C MCTIOJIb3yeMOii B KOHTPOJLIepe Bepcueil mporokosia. dar me CHUMaeTcst CaMOCTOSITEh-
HO.

e errd - Kon npoBepky LeJIOCTHOCTH JaHHBLIX KOMaHIabl He coméiics. Ommbka BOZHUKAET Ipu cOOLX Ie-
pesadun gaHHbiX. @Jiar He CHUMAETC CaMOCTOATEBHO.

e errv - He yramoch mpuMeHNTH OJTHO MM HECKOJIHLKO TIEPETAHHBIX B KOMaHIe 3HaUeHnit. Bo3amkaeT Korma
KOMaHIa ObLIa MPWHSATA W YCIEITHO PACITO3HAHA, HO MTEPEIABAEMbIE B Hell JaHHBIE ObLIN HEKOPPEKTHHI,
BBIXOIUJIU 33 JOMYCTAMBIN 1uamna3oH. Takke 3Ta OmmbKa MOXKET 03HAYATH, YTO TPEOYIOMYIO OTEepPaInio
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HE y/aJ0Ch BBIIOJIHUTH U3-3a ainaparaoro coos. Hanpumep, sra omubka BO3ZHUKHET 1IPU yCTAHOBKE
peXuMa JeJIeHusd I1ara, He BXOJAIIEro B CIUCOK MOJIepKNBAEMBIX WJIN TIPU YCTAHOBKE HYJIEBOT'O KO-
JINYECTBA MaroB Ha 000poT mBuraresis. @yar HEe CHUMAETCS CaMOCTOATENbHO. OIUOKY MPEBBIMIEHNU ST
KPUTHYECKUX IapaMeTPOB:

e Djar, 4To ceifyac KOHTPOJLIEp HAXOAUuTCsd B pexkume Alarm.

e @jar, KOTOPBINl TOBOPUT O TOM, UYTO ceiivac CHIOBOI JIpaiiBep CUTHAIU3UPYET O meperpere. Ojar cHu-
MaeTCd CaM B 3aBHCUMOCTHU OT HACMPOEK KPUMULECKUL NaApaMempos.

e djar, KOTOPKBIH TOBOPHUT O TOM, YTO TEMIIEPATYPA MUKPOIIPOIECCOPA BBIMLIA 33 JOMYCTUMBIN THATIA30H.
®djiar CHUMAETCHd CaM B 3aBUCUMOCTH OT HACMPOEK KPUMUMECKUT NAPLMEMPOS

e djar, KOTOPBIHI TOBOPUT O TOM, UTO HANpPSKEHWE MUTAHUS TTPEBBICUJIO JOMycTuMOoe 3Hadenue. djar
CHUMAEeTCA CaM B 3aBHCUMOCTH OT HACMPOEK KPUMUUECKUT NAPAMEMPOS.

e djar, KOTOPBIl TOBOPUT O TOM, YTO HAMPSKEHUE MUTAHWSA OKA3AJIOCH HUXKE JIOMYCTUMOrO 3HAYEHUS.
®djlar CHUMAETCHd CaM B 3aBUCHMOCTH OT HACMPOEK KPUMUYECKUT NAPAMEMPOS.

e Djar, KOTOPBIl TOBOPUT O TOM, YTO HOTPeO/IgeMblil TOK u3 OJI0KA NMUTAHUSA LIPEBBICUI JOILyCTUMOE
3Havenne. Oyar cHUMaETCA caM B 3aBUCHUMOCTH OT HACMPOEK KPUMUYECKUT NaAPAMeEMpPos.

e Djar, KOTOPBI TOBOPUT O TOM, 4TO Hampskenne USB mpesbicusio momycrumoe 3uadenne. miar cau-
MAaeTCsI CAM B 3aBUCHUMOCTH OT HACMPOEK KPUMUMECKUTL NAPAMEMPOS.

e ®jiar, KOTOPBI TOBOPUT O TOM, 4TO Hampszkenue USB okazasoch Huzke JoiycruMoro 3uadenus. Oiar
CHUMAETCS CaM B 3aBUCUMOCTH OT HACMPOEK KPUMUMECKUT NAPALMEMPOE.

e Djar, KOTOPBIH TOBOPUT O TOM, YTO TOK mOTpedseHus 1o rmwHe nutanus USB mpesbicus gomycTumoe
suadenue. Dyar cHUMAaETCA caM B 3aBUCUMOCTH OT HACMPOEK KPUMUYECKUT NAPLMEMPOS.

e ®jiar, 9TO KOHIEBHUKH II€PEIyTaHbl MecTaMu. Par He CHUMAETCS CAaMOCTOATEIBHO.
O6mmit dpaar ommuboK:

e djiar, YTO CUCTEMa KOHTDOJIs IO3UIUU OOHAPYKUJIA PACCOTIACOBAHUE MO3UIUK 110 CYETUUKY IIArOB
U JaTuuKy monokenus. Oar He CHEMAETCSl CAMOCTOSTETBHO (€CTH He UCTIOMb3YeTCsl ABTOMATHIECKAST
KOPPEKTUPOBKA [O3ULKH).

djar cocTogHMA:

e Hannuwme BuemrHero nuranus. VlHate nmuTanne BHyTpPeHHEE. YCTAHOBJIEH BCETA.

4.6.3.8 Craryc ynudpoBbix CUrHanos.

KonaTposnep BBIBOOMT COCTOSIHME BXONHBIX M BBIXOJHBIX HU(POBBIX CHTCHAJIOB B BuIe (DIArOB AKTHBHOIO
COCTOSTHUSI WJIM B BUIE TEKYIIETO JIOTHYECKOTO YPOBHSA. AKTHUBHOE COCTOSTHHE COOTBETCTBYET €NUHUIE MJIU
HYJIIO, B 3aBUCUMOCTH OT HACTPOEK KOHKPETHOTO 0JIOKA, HAPWMED OT HACTPOWKYW WHBEepTUpOBaHus. Paru
OBIBAIOT:

e Cocrosinue npaBoro Konuesuka (1, eciiu KOHIIEBUK AKTHBEH).

e Cocrosinue JIeBOro KOHIEBUKa (1, eciiu KOHLEBUK aKTUBEH).

e Cocrosinue npaBoii KHONKH (1, ecim KHOMKA HarkaTa).

e Cocrosnue neBoit kHonku (1, ecin KHOIKa HaxKaTa).

o 1, ecsim Hoxkka EXTIO paboraer kak Bbixos. VHade - Kak BXO/I.

e Cocrosinne noxxku EXTIO (1, eciu akTUBHOE COCTOSIHUE HA BXOJE UJIM HA BBIXOZE).
e Cocrosinue narunka Xosta C (1, eciu HA BXO/E JIOrUYeCKasl eJIUHUIA).

e Cocrosinne narunka Xosuta C (1, ecin HA BXOzE JIOruYecKas eJIuHUNA).
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e Cocrosinne parduka Xosuta C (1, ecn Ha BXO/E JIOrUYECKast €AUHULA).

e Cocrosinue MarauTHOro TopMo3a (1, ecim Ha TOPMO3 MOJAHO NUTAHUE).

e Cocrosinue naryuka moaHoro obopora (1, eciu garduk aKTHBEH).

e Cocrosinue BXOJHOM HOXKKU CuHXpOHM3auuu (1, eciiu HOXKKA CUHXPOHU3AIUU B AKTUBHOM COCTOSIHUM).
e CocTosinne BBIXOIHON HOXKKHU CUHXpOHU3AIMHY (1, €C/TM HOXKKA CUHXPOHU3AIMN B AKTUBHOM COCTOSIHUH).
e Cocrosinve Ha BXO/E KaHa/Ia HKozAepa B (1, ecin Ha BXOzE JIOruvecKas eJIuHUIA,).

e Cocrosinve Ha Bxoze KaHaja suKozepa B (1, ecin Ha BXoze Joruveckas eIuHUNA).

4.6.4 AstoBocctaHoBneHne USB-coeanHeHus

Hanubiit 610K npeuasuaden s nepesarpy3ku USB-tuunbl B ciydae norepu cBsa3u (K HPUMEDY, 9T0 MOKET
BO3HUKHYTH B CIydae yAapa CTATUIECKUM pa3psiioM Wan OTKIovYenus muuabl USB 6e3 oTKIoueHwns mura-
Hst). Briodenne/Bbik0YeHne nanHoro 6soka onpenensiercs dbaarom USB. BREAK RECONNECT (cwm.
Kpumuueckue napamempo). Eciu 610K BKIIIOUEH, TO OH OTCJI€KUBAET morepio cea3u 1o mune USB. B caygae
norepu csa3u depe3 500 MC BBIMOJIHAETCS MPOrPAMMHOE MTEPENOIKIIIOYEHNE K IITHHE CO CTOPOHBI KOHTPOJLIEPA,
[OCJIE Y€ro BBIMOJHAETCS TPOBEPKA ee cocrosinus. Eciiu B TedeHne OnpeIeIeHHONO BPEMEHH HE MTPOUCXOUT
BOCCTAHOBJIEHUE CB:A3U (T.e. 0OMEHA JJAHbIMK), TO BbIIOJHAETCs LIOBTOPHOE 1epenojikiodenue. Takum obpa-
30M B CIydae He BOCCTaHOBJeHus cBsi3u mo USB, koHTpoiep O6ymer moCTOSHHO TEPEnoaKII0YaThCA K MHHE
USB 1o Tex mop, moka He IPOM30#/IeT BOCCTAHOBJIEHHSI CBA3U WJIM BPEMS MEXK/y IeperoJKII0UYeHIsIMA He
npesbicuT 1 MuHyTHI. B wrore B ciaydae orkmiodenus muabl USB 6Ge3 oTKIIOYeHNsT MUTAHUST KOHTPOJLIEPA
(K puMepy, B Ciaydae yIpaBjIeHHs [BUCATEIEM OT JPKONCTUKA UJIM KHOIOK) B TE€UYEHHUE [IPUMEPHO 5 MUHYT
KOHTPOJLIED OyAeT HAXOAUTHCHA B PeKUME Hepenojakaiodenns muasl USB.

Ilpumeuanue: Pexwum nepenoakodenns muuabl USB HuKaknM 00pa3oM He BIHSET HA OCHOBHBIE XapakK-
TEPUCTUKYU KOHTPOJLIEpa (K IPUMEPY, JBUKEHUE WU YIep:KaHue HeOOXOAUMOro TOKa B 0OMOTKAX ).

YrobsI n36eKaTh CHHXPOHHOTO Tepenoakaodenns K mmae USB Kak co CTOpOHBI KOHTPOJLIEPa, TaK U CO
CTOPOHBI KOMIILIOTEPA, BPEMsl MEYK/LY MEPENOAK/IIOUEHUIMU MEHAETCS M0 SKCIOHEHIIMAIBLHOMY 3aKOHYy (CM.
Badeporcka meorcdy nepenodkarovenusmu USB).

Tabauua 4.9: 3agepkka MexKay nepenojkiodenusamu USB

Homep nepesarpysku BPEMSI OXKNAAHUS, MC
0 (mocne morepu CBsi3M) 500

1 483

2 622

3 802

4 1034

5 1333

6 1718

Busyanpuo omnpenenuts cocrosiaue 6s0ka mepe3arpy3ku USB MokHO 1m0 9acToTe MuraHus cBeToauona. B
cilydae Iepexo/ia B PexKUM Iepe3arpy3Ku CBeToauo Hadxer murarh ¢ gyacroroir 10 T (em. Hnduravyus
pestcuma pabomat).

Ilpenynpexgenue: B cuiy ocobeHHOCTE! CTpOEHWS JAHHOTO MPOTPAMMHOTO OJIOKA, a TAKXKE CIEIH-
dukanmn mursr USB, 6710k He rapanTupyer 100% BOCCTAHOBIEHHE CBSA3M C KOMIBIOTEPOM IOCTE yIAapa
CTATHYECKUM Pa3PsiIOM.
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Co croponbt kommnbiorepa mDrive Direct Control Tak»ke npou3BOAUT HONBITKH BOCCTAHOBJIEHUS COEMHEHUS
C KOHTPOJLJIEPOM, €CJIU OHO 110 KAKUM-JIN00 mpuarHaM ObLI0 motepsino. IIpu morepe coenunenusi, TO €CTh €C-
s oubsmoreka libxime Beprysia koma omubku «result nodevices, cnagasa nmpoucxogaut oxuganue 1000 mc.
Barem, ecau mwaardopma Ha koropoit 3amyen mDrive Direct Control mpunagnexur cemeiicrsy Windows,
cpeacrBamu WINAPI onpammBaercs Hamugue ycrpoiicrsa ¢ coorsercrByonum umernem COM-mopra B cu-
creme. Eciim Takoit mopT mpucyrcrByer, HO bubimoreka libxime me MOxKeT OTKPBITH ero 6ojee AByX pas3, TO
BbI3bIBaeTcs byHKIms Xime _fix usbser _sys, KoTopasi TpoOM3BOAUT peceT japaiisepa usbser.sys (ucrpasjienue
ommbku apaiisepa). Ha miardopme Linux wiu MacOS mDrive Direct Control mpocTo mbiTaercst moBTOPHO
OTKPBITH yCcTpoi#icTBO Kazkable 1000 mc. Iloce ycmenmHoro oTKpbITHS B YCTPONCTBO MOCHLIAIOTCA KOMAH/IbI
YTEHUs CEPUITHOrO HOMEpA, BEPCUH MPOIIMBKH W HEKOTOPBIX HACTPOEK, HEOOXOIUMBIX st OTOOPasKeHUst
naTepdeiica.

Bubmmoreka libximc cunraer ycrpoiicrBo morepsinabiM  (result nodevice) korga cuctemuble (byHKINH
ReadFile/WriteFile (na Windows) min read/write (Ha Linux/Mac) Bo3Bpamamr OIMOKY NpPH YTEHUN WIIH
zamucu JaHabX B coorBercrByommuit USB-COM mopr.
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Pykosoacteo no nporpamme mDrive Direct Control

5.1 O nporpamme mDrive Direct Control

mDrive Direct Control nmpeacrasisier coboit ymnobubril rpadudecknii naTepdeiic moaIb30BaTeNs I8 YIIPaBIe-
HUS$ TIO3UIMOHEPAMHE, TUATHOCTUKNA MOTOPOB W HACTPONKMU JBUTATEIEH, yIPABISEMbIX JTAHHBIMUA KOHTDOJLIE-
pamu. mDrive Direct Control mo3sosisier 6ICTPO HACTPAUBATHCS HA MOAKIIOYEHHDIH TIO3UIIMOHED C TIOMOIIHIO
3arpy3KH IOJrOTOBJIEHHBIX 3apaHee KOH(MUTYPAIMOHHBIX (BailioB. YIpaBieHne MOXKHO aBTOMATH3UPOBATH
€ TOMOIIBIO CKPHUIITOBOIO $I3bIKA, YTO MOXKET HCIIOJIH30BATHCS HEIOCPEICTBEHHO WU YCKOPUT MPOIECC Pa3-
paboTku cobcTBenHO# mporpamumbl ypasiaerus. mDrive Direct Control mogaep:xuBaeT MHOrOOCEBOM PEKIM
¥ MHOTOMEPHBIE CKPUMITHI yrpasjenus. IIpeaycMoTpena BO3MOXKHOCTD BBIBOIUTD JTAHHBIE O COCTOSHUM KOH-
TPOJIJIEPA ¥ JBUTATENs HA rPadWKU U COXPAHATH UX B (DA, IKCIOPTUPOBATH JAHHBIE B TAOJIUIHOM BHU.IE
J71s 0OpabOTKY BHEITHUMHE IporpaMmMamu. IIporpaMmMuaoe obecrevdenne COBMECTUMO C OITEPAITMOHHBIME CHCTE-
vamu Windows XP SP3, Windows Vista, Windows 7, Windows 8, Windows 10, Windows 11, Linux, MacOS
s intel u Apple Silicon (¢ ucnonbs3zoBanuem Rosetta 2). B 3aBucuMocT OT OnepanuoHHoOl CUCTEMbI BAIIETO
KOMTIBIOTEPA, BUJ HEKOTOPHIX OKOH MOYKET OTJINYIATHCS.

Kparkoe pyKOBOJICTBO 1O yCTaHOBKE MPOrPAMMBbI MPUBEIEHO 3dech. B TaHHOl IyIaBe MpUBEIEHO TIOAPOOHOE
pykosozcTso 1o pabore B [TO mDrive Direct Control.

5.2 OcHosHble okHa nporpammbl mDrive Direct Control

5.2.1 CraptoBoe okHO nporpammbl mDrive Direct Control

IIpu 3amycke mDrive Direct Control orkpsiBaercs okHO mowmcka KoHTposutepoB. mDrive Direct Control ¢
TTOMOIIBI0 OubMIoTeKn libximce ompammBaeT KOHTPOJIEPHI, HOAKIIOUYEHHbIE K CHCTEMEe, W BBIBOIUT CIIMCOK
HAMIEHHBIX W YCIENTHO ONO3HAHHBIX KOHTPOJIEPOB HA SKPAH.
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1 mDrive Direct Control 3.0.3 :
release date: 2023-08-04
Searching devices... 0 found.
URI Serial Friendly name Stage name
0 axes are selected. Exit Rescan Open selected Open last
Mo devices found? Settings = >

Puc. 5.1: Craprosoe okuno mDrive Direct Control, maiizerno 0 KOHTpOJILIEPOB

1, mDrive Direct Control 3.0.3

Searching devices... 1 found,

real controller

Stage name

Users\omelchenko.n.. 1
Users\omelchenko_... 2

virtual controllers

One axis s selected. Bt Rescan | Openselected

Settngs >>

Puc. 5.2: CraproBoe okuo mDrive Direct Control, moka3ausr 1 peajbHBIl KOHTPOJIED W 2 BHPTYAIbHBIX
KOHTPOJIJTEPA

Curcok HalIEHHBIX KOHTPOJIJIEPOB BBIBOIUTCS B CTAPTOBOE OKHO. 3/1€Ch MOKHO BbIOPATH OMH WJIA HECKOJIb-
KO KOHTPOJIJIEPOB M OTKPBITH MX € HmOMOINbI0 kHOLKU Open selected. Eciiu BbIOpaHn ofuH KOHTPOJLIEP, TO
Oymer oTKpHITO Inasroe okno npoezpammor mDrive Direct Control 6 pestcume ynpasaenua 0dnot ocvio , ec-
s BBIOpAHO 6oJiee OHOrO, TO OyJIeT OTKPBITO [nasHoe okno npozpammo. mDrive Direct Control 6 pescume
YNPABACHUA HECKOALKEUMY 0CAMU. IIOBTOPHBIN HOMCK OCYIIECTBIIsIETCS HaykaTueM Rescan, a BbIXOJ - HazKa-
tuem Ezit. Eciu akruBna knonka Open last, To 310 03Ha9aeT, 9T0 HAIEHBI BCE KOHTPOJLIEPHI, KOTOPbIE ObLITH
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OTKPBITHL IIpH HpeapLiyinem 3ammycke mDrive Direct Control, u naxkarue Open last orkpoer 3Ty COXpAHEHHY IO
KOH(UTYPAIHIO.

mDrive Direct Control moxker paboTars ¢ BUPTyaJIbHBIME KOHTPOJIJIEPAME, KOTOPBIE TOAAEPKUBAIOT TPOTO-
KOJI OTBETOB PEATbHOIO KOHTPOJIIEpa. BUPTyanbHbBIH KOHTPOJIEDP MOXKET ObIThH TOJIE3€H /1T O3HAKOMJICHUS
¢ unarepdeiicom mDrive Direct Control, B ciydae eciiu K cucreMe He MOJKII0UYEHbI PeAbHbIE KOHTPOJLIEPHI.

Tlo xuomke Settings OTKPBHIBAETCS BKJIAIKA C HACTPOIKAMU OOHAPYKEHUsT YCTPONCTB.

-I- Device detection settings

w mDrive Direct Control 3.0.3

Probe devices Protocol IP/Hostl:port]
release date: 2023-08-04 [ Enumerate non-mDrive devices

Enumerate network devices
Searching devices... 0 found. O

URI

Usershomelchenka_n..

Friendly name Stage name

1 xi-emu;

2 xi-emu:///C:\Users\omelchenko_n... 2

Virtual devices

Scan for local servers 0 server(s) found.

User management

Local user list Remote user list

user uuid  key user uuid  key

Two axes are selected. Exit Rescan | |Openselected | Open last
No devees o’ SrEas Delete selectsd |~ Mewuser | Copy toremote » | <Copytolocal =~ Mewuser | Delete selected

Puc. 5.3: Craprosoe okmno mDrive Direct Control, Bky1aaka HacTpoek

Baok Device detection settings comepkuT HaCTPORKU OOHAPY2KEHUsI YCTPOHCTB.

Probe devices - npu Bryrodennoii ommuu mDrive Direct Control neiraercs naeHTrHdOUIITPOBATH KOHTPOJLIEPHI,
nocbutasg B Hux npu oTkpbiTun kKoMauasl GETI u GSER.

Enumerate non-mDrive devices - Ipu BKIIIOYEHHOHN omiuu onpainuBaer Bce ycrpoiicrsa tuna COM-mopt B

cucreme. [Ipu OTKITIOYEHHO OMIUE OMPAIITHBAET TOJIBKO YCTPONCTBA, MMEHA KOTOPBIX COOTBETCTBYIOT MACKE
TPOHCTB ive (« iv » B Window v ive®* u /dev na Linux .
crpoiicre mDrive («mDrive Motor Controller» 8 Windows, /dev/mdrive* u /dev/ttyACM* na Linux/Mac

Enumerate network devices - mpu BKJIIOYMEHHO OIIUU ONPAINBAET ceTeBble ycrpoiicTBa. CHUCOK apecoB
JIOMEHHBIX MMeH ¥ /nin IP-aapecoB, Ha KOTOPBIX MPOM3BOIUTCS TIOUCK YCTPOIMCTB, HAXOAUTCH HIXKE. SAIHCH
B CIIUCKE MOXKHO JOOABIATH KAK BPYYHYIO, TAK U ABTOMATHYECKH, HAXKaB HA KHONKY Scan for local mDrive
servers. ObpaTuTe BHUMAaHWE, YTO B CJIydae Hajdudus HeCKOJIbKuX mDrive-cepBepoB ¢ ycrpoiicTBamMu B JI0-
KaJIbHOI cern Oymer HalIeH CIydaflHblil U3 HUX U I HAXOXKJIEHUS BCEX CEPBEPOB IOTPEOYETCsT HECKOJIBKO
TIOTIHITOK ABTOMATHYIECKOTO TTONCKA.

IIpeaynpexaenune: Ilpu ogHOBpEeMEHHO BKIIOUEHHBIX onmuax Probe devices u Enumerate non-mDrive
devices mDrive Direct Control ipu crapre noceuiaer ganabie Bo Bce COM-nopret. [Ipu nanmmyauu B cucre-
Me mHOXKecTBa Bluetooth COM-mopTos u3-3a ocobennocreit paborsr Bluetooth ompoc 6ymer mpouncxonuts
MTOCJIETOBATEILHO C 3aTPATAMU OT €IWHUIL 0 JECATKOB CEKYHI Ha OIHY MOIMBITKY COEIUHEHUS.

B mone Virtual devices ykazano KOJIM49eCTBO BUPTYaIbHBIX KOHTPOJIJIEPOB, KOTOPbIE OYYT BbIBEIEHBI B CITH-
COK JIOCTYIIHBIX JIJisi OTKPBITHS IIPU CJeytoieM Haxkaruu Rescan wiu caegyromem crapre mDrive Direct
Control.
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IIpumeuanume: Tak kax Oubamoreka libxime orkpwiBaer ycrpoiicrBa mDrive B pekume 3KCKIIO3UBHOTO
JIOCTYTIa, IPU 3aILyCKe mocjeayomux Komuit mporpammMbl mDrive Direct Control OymayT HalieHbI U JOCTYIIHbBI
JI7Isl BBIOOpPA TOTBKO CBOOOIHBIE KOHTPOJIIEPHI.

ITamens User management 00ecreynBaeT BO3MOKHOCTh PEIAKTUPOBAHUS CIIHUCKA YIPABIECHUS JOCTYITOM
JUIS JIOKAJIBHBIX W YIAJIEHHBIX CEpPBEPOB. IDTa (DYHKIMS MO3BOJIAET KOHEYHOMY TMOJIB30BATENI0 BHIOOPOYHO
MIPEIOCTABIIATh PA3PEIIeHUsT I MOAKIIOYEHNS U YIIPABICHUs yAAJIeHHbIMA yerpoiictBamu mDrive. YTobbt
MPEJOCTABUTH Pa3pelneHne, HeoOXOIUMO CO31ATh OJHOTO U TOTO YK€ TOJIH30BATENs C OJHUM U TEM Ke Mapo-
JIeM JIOKJIbHO U YAAJIEHHO. YJaJIeHKe [0Jb30BaTe s (JOKAJIbHO WM YAAJeHHO) orMeHsier pasperienue. I1o
YMOJIYaHUIO BO Bcex KoHTposuiepax mDrive, 6ubsmorekax SDK u mDrive Direct Control npenapurenbao
YCTAHOBJIEH MOJIH30BATEND I00t.

5.2.2 nasHoe okHo nporpammbl mDrive Direct Control B pexxnme ynpasneHus og-
HOM OCbIO

o B0k ynpasienus 0suntceruem Jeuzamens
— Jleuotcenue 6e3 mouH020 3G0GHUA KOHEUHOZ0 TLONONACEHUSA
— Jleusicenue 6 3a0aHHY10 MoKy
— Texywasn no3uyus 0as KOMaHO 08UHCEHUS,
o Cocmoanue KOHWMPOALEPG U MOMOPG
— Daexmponumanue KOHMPOAAEPQ
— Cocmosmnue momopa
— Cocmoanue npozpammol

° prnna KHONOK 0AA YynpasaeHUuA npoepammoﬂ

Cmamycnas cmpoxa
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8 mDrive Direct Control 3.0.3 - SM1 - O 4
$52 Settings. .. |+ Charts... L Seripts. ..
Cantral
0.000 mm
0
4 | >
|4 (] Home @ zero @ stop 3 Cydic ]
-300 -250 -200 -150 -100 -50 0 S0
| TN U N [N T T T S T [N T T T T I T T T I T N T T AT T T T T T T T T 0
Move to | 0.000 mm z]
shift on | 0.000 mm 2]
Power Motor
Power voltage: 12,02V Speed: 0.000 mm/s
Power current: 7 mA Command: - Unknownn
Fower: Ukrwn
Temp. : 36.6 °C
Program
Sync buf free: 0
Date Time Source Message
Clear log Save log Tech. support Exit

Puc. 5.4: Tnasroe okuo nporpammbl mDrive Direct Control B pexkume jpBuraress

B neBoit wacTu okHa B rpynmax mapamerpoB Power n Motor HaxogdaTca JaHHbIE O COCTOSTHUNA KOHTPOJLIEPA
¥ MOTOpa B HACTOAIMiI MOMeHT. B menTpanbHOil yacTu okHa pacrnosoxken 60k Control, comepzkaruit
WHIUKATOPBI TEKYIEH MO3UIUU | JIEMEHThI YIPABICHUS IBUKeHreM MoTopa. CrpaBa pacnoioxkeHa Irpynna
KHOIIOK JIJIsl YIIPABJIEHUs IIPOrPAMMON B 11€JI0M. BHU3Y PACIIOJIOXKEH 402, TP MUHUMAJIHHOM Da3Mepe OKHA
oH CKpBIT. [T JTOrOM HAXOMUTCS CTATYCHAS CTPOKA. PaccMoTpum 3w rpyrmisl 607ee moapobHO.
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5.2.2.1 Bnok ynpassieHusi gBU>XEHUEM fBuUrartess

Control
0.000 mm
0
1 | 4

|4 () Home @ zero & Stop 2 Cydic bl

-300 -250 -200 -150 -100 -50 0 50
TN T N T T T T T AT T T S T T T T T T T T T T T ) |
Move to | 0.000 mm :]
Shift on | 0.000 mm z]

Puc. 5.5: Baok Control

B nenrpasbHOoit 9acTu 6JI0Ka PACTIONOKEH HHIMKATOP TeKyIei mo3umun. 1101 HuM HaX0IATCst KHOMKU YIIPaB-
Jennd asuzkenneM. Huke, ecim 9HKOJED BKJIOUEH, PACIOJIATaeTCs WHINKATOD MO3UITUU IO SHKOIepy. B pe-
KHMMe BeIyIero 3HKOIEepa, CM. paszen Paboma ¢ sHrodepamu TIABHBIA U BTOPOCTEIEHHbIH HHIMKATOPDI
MEHSIOTCSI MECTAMU.

Hwmxe pacnomoxken 60k Control, comeprkariuii 37/eMeHThI yIPABJIeHNsT IBUKEHUEM MOTOpa. PaccMoTpum
nx 60J1€€e TOIPOOHO:

5.2.2.1.1 [OsunxeHune 6e3 TOYHOro 3afaHNsA KOHEYHOr0 MOJI0XKEHUS

4 n 4

|4 (2] Home & Zero & stop ) Cydic ]|

Puc. 5.6: Knonkn ynpaBiieHns IBUKEHUEM

e Kuonku Baeso, Cmon u Bnpago 3anyckaioT JBUKEHUE BJIEBO 6€3 yKa3aHUs KOHEYHOM TO3UIUU, 0CN.0-
HABAUBAIOM, ¢ 3aMeEINCHUEM HAYATOE JIBUKEHUE W 3AIYyCKAIOT JIBUKEHHE BIPABO 0€3 yKa3aHUs KOHEd-
HO¥ TTO3WINK, COOTBETCTBEHHO.

e Knonka Baeeo do epanuyss 3aCTaBUT MOTOD BPAINATHCS J0 JIEBOi MPaHUIlB! ciaiiaepa. Bnpaso do e2pa-
HUYDL, COOTBETCTBEHHO, JIO0 MPABOW TPaHUIIBI cjaiigepa.

o Harkarme m ymeprkaHme KHOIIOK KJIABHATYPbI Bnpaso, Baeso npu HaxoxmeHun (HoKyca BBOAA B OJIO-
Ke cjaiijilepa HAYMHAET JBUXKEHUE B HAIPABJICHUU YBEJMYEHMsS WJIM yMEHbIIeHUs KoOpJauHarbl. [Ipu
OTIIYCKAHWW KHOMKW JIBUKEHUE MPEKPAIIAeTcs, Kak Oyaro Obuia Haxkara KHOmka Cmon Ha TIIAaBHOM
OKHE.
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5.2.2.1.2 [BuxxeHve B 3aaHHYI0 TOYKY

4k

Move to | 0.000 mm

4k

shift an | 0.000 mm

Puc. 5.7: Yupasnenue nBukeHueM B 33JaHHYIO TOYKY

o Knonka Mowve to 3amyckaeTr mpoliecc mepeMentenns B 3aJaHHYI0 TTO3UIIHIO.

e Kuonka Shift on 3amyckaer mpoIecc CMeIeHns: Ha 33JaHHOe PACCTOSHUE OT TEKYIeil MO3UIUH.

5.2.2.1.3 Tekywasi no3vuus gna KOMaHg, ABUXKEHUS

Komanmger Move to m Shift on MCHOMB3YIOT TEKYIIYIO O30 [IJIs PACYETa IBUMKEHUS. TeKyInas MO3UIust
U3MEHSETCS CJIeIYIOMIUMU KOMAHIAMU:

Move to <penuuuna>
TeKymaﬁ No3ulid — < BeJIMYUHA >

Shift on <cwmememnmne >
TeKymaﬂ MO3UIA — TeKyllad O3Ulud + <CMeIleHue >

Zero (HpI/I yCaoBuU OTCYTCTBUA ABUZKEHUA B MOMEHT TIOCBLIIKHW KOMaH,HbI)

Texymas nozunus = 0

Kowmanmer Stop, Baeso, Bnpaso, Baeso do zparuyv. 1 Bnpaso do 2paruyss He N3MEHSIOT TEKYILYIO MO3WITHIO.

5.2.2.2 CocTosiHue KOHTpOJI/IEpa U MOTOpa

Power Matar

Power voltage: 12,08V Speed: 0.000 mmjs

Power current:  7mA Command: - Unknown
Powver: Uknven

Temp.: 36.6 °C

Program

Sync buf free: 0

5.2.2.2.1 dnekTponurtaHue KOHTposiepa

I'pynna napamerpos Power comep:KuT WHINKATOPHI:
e Power voltage - Hanpsi>KeHne HA CHIOBOI IaCTH.
e Power current - TOK TTOTPeOIEHUST CUIOBOH IaCTH.

o Temp. - TemmepaTypa mpoIeccopa KOHTPOJIIEPA.
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M3menenne npera uaaukaropa Power voltage Ha KpaCHBIN MOKA3BIBAET BBIXO/I 34 PAMKH JAAIA30HA, JOITYCTH-
MBIX 3HAUYEHWH HANPAKEHNs NCTOYHUKA MTUTAHUS OTHOCUTEIHHO pa3penteHHoro. B aTom ciy4uae KOHTpOJIIED
nepexoquT B cocrosuue Alarm. Bbl MokeTe M3MEHUTH 3TOT HapaMerp B pasuene Hacmpotra npedesvroir
Napamempos KOHMpoALEPG.

TMosiBjleHMe FOPUBOHTAJILHON YepThl HaJ| MHJMKATOpoM Power voltage o3nadaer, 4TO HAIDHAKEHUE [TUTA-
HUS KOHTDOJIIEPA TTPEBBITIACT MAKCHMAILHOE HATIPSKEHNe IBUTATeNns Hacmpotixa xunemamury d6usicens
(BLDC momop).

WN3menenwne nBera mwHaIKaTOpPa Power current Ha KPACHDBIN MOKA3BIBAET MPEBBIIEHNE TOKA, MOTPEDIAEMOrO
KOHTPOJIJIEPOM OT UCTOYHUKA MUTAHUS, OTHOCUTEIBHO Pa3penieHHoro. B aToM ciryyae KOHTPOJIIED MePEXOIUT
B cocrosiare Alarm. Bor Moxkere m3MeHUTb 9TOT napamerp B paszese Hacmpoiixa npedesvbrvit napamempos
KOHMPOANEPG.

IlosaBneHne ropuw30HTAILHON YepTBI HaJ HHAUKATOPOM Power current o3Hagaer, 4TO TOK, INOTPeO/AeMBbIil
KOHTDOJLIEPOM, IPEBBIMIAET MAKCUMAIBbHDLIH TOK JBUTATENs, ITOT HapPaMETP MOXKHO H3MEHHTHb B Pasjene
Hacmpoiixa xunemamury dsusicerus (BLDC momop).

M3menenue nsera naaukaropa Temp Ha KpacHbI IOKA3bIBAET [IPEBBILIEHUE TEMIIEPATY PbI HA [LJIATE KOHTPOJI-
Jiepa OTHOCUTEIHLHO Pa3pEIeHHo. B 3ToM ciIyduae KOHTpoJuiep nepexoauT B coctostaue Alarm. Tlapamerp
MOXKHO M3MEHUTDb B pasuene Hacmpolika npedesbHuls Napamempos KOHMpPOALEDG.

Baxkuo: Boixox u3 cocrosaust Alarm BO3MOXKeH IOC/€ IpeKpalleHus coObITuil, Boi3Basimx Alarm, npu
ycsoBuu, uro daar Sticky Alarm ne ycranosiied. Eciu daar Sticky Alarm ycraHoBiieH , UCIOJIb3YHTE KHOIKY
STOP |, aTo0bI BBITH U3 cocrosiuust Alarm.

5.2.2.2.2 CocrtosiHne mortopa

I'pynna napamerpos Motor COIep>KUT WHIUKATOPI:
e Speed - CKOPOCTH BPAIEHUST MOTOPA.

e Command - nocnenusis BblosHseMas (KUPHBIA wpudT) uian BbinogHeHHas (00buHbIA wpudT) Ko-
MaHOa Kowmpoarepa. Komarda xonmpoarepa 0rodpazkaercs YepHbIM UBETOM, eciu (Jiar OubKY JBu-
xeanss MVCMD ERROR we ycramoyien, B TPOTHBHOM Ciiydae KpacHbIM. MoxKeT OBITH OJHWM W3
CJIeIYIOIIAX BAPUAHTOB:

— Mowe to position - mepeMelnenre B 33IaHHYIO TTO3UITAIO

— Shift on offset - cmenienne Ha 3aJaHHOE PACCTOSTHUE

— Mowe left - npuxkenme BIEBO

— Mowve right - n1BUXKeHUE BIIPABO

— Stop - ocraHOBKA

— Homing - HaXOXK/eHUE HAYAJIBHON 103UIUN

— Loft - xomnencanus sgodTa

— Soft stop - naBHAS OCTAHOBKA

— Unknown - neuspecrHas KoMaHAa (BO3MOXKHO CPa3y ILOCJ/E BKJIIOYEHHs KOHTPOJLIEPA)
e Power - COCTOsIHME TIUTAHUS TIATOBOTO ABUTATEIsA. MOXKET OBITH OTHUM U3 CIAEAYIOMUX BAPUAHTOR:

— Off - 06MOTKE MOTOpa PA30MKHYTHI U HE YIPABJIAIOTCS APARBEPOM,

— Short - 0OMOTKE 3aMKHYTHI HAKOPOTKO Yepe3 JIpaiiBep,

— Norm - oOMOTKH 3aIIUTAHBI HOMAHAJIbHBIM TOKOM,
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— Reduc - oOMOTKN HAMEPEHHO 3AIUTAHbI YMEHbBIIEHHBIM TOKOM OT Pab0dYero s CHUKEHUS II0-
TpebIAeMOii MOIITHOCTH,

— Max - 0OOMOTKHM 3aIIUTAHBI MAKCAMAJIHLHO JOCTYIITHBIM TOKOM, KOTOprﬁ MOXKET BbIJAThb CXEMa IIpH
JAaHHOM HAIIDAXKEHHW ITATAHUA.

IIpumeuanue: GPIO duar MoxKHO MCTIOIB30BATE I OOHAPYKEHUS MOJKIIOUYEHHOTO TBUTATE IS

TosiBnernne ropu30HTANIBHON YepThl HAJI MHAUKATOPOM Speed O3HAYAET, 9TO JOCTUTHYTA MAKCUMAJIbHAS CKO-
POCTh IBUXKEHWs, yCTAHOBJEeHHasA B moje Max nominal speed macTtpoek mortopa Hacmpotixa xumemamury
deuorcenus (BLDC momop).

5.2.2.2.3 CocrosiHne nporpammbi

I'pynma napamMerpoB Program coiep:KuT WHIANKATOPHI:

Sync buf free - kKonuaecTBO CBOOOAHBIX sideek B Oydepe KOMaH KOHTPOJLIEPA.

5.2.2.3 pynna KHOMOK N5 ynpassieHUs1 NporpamMmmon

Kuonka Settings... OTKpbIBaeT HACTPOIKU KOHTPOJLIEPA, CM. pasuen Hacmpotixu npozpammo.
Kuonka Charts. .. oTKpbIBaeT OKHO ¢ rpaduKamMu, cM. pasaen [ paguru.
Kuomnka Scripts. .. OTKpBIBAET OKHO pabOTHI CO CKPUNTaMU, CM. pasnea Crpunimot.

Kuonka Home ocyIecTBisieT MOMCK HAYATBHON MO3UIMH, CM. pasnen Hacmpoiika ucrodnozo nosodice-
HUA.

Knonka Zero o0Hy/nseT TEKYIIYIO MO3UIIMIO0 MOTOPA U 3HAYEHHUE IHKOJIEPA.

Kuonka Stop mochbutaer KOMaHIY HeMeAeHHOT 0cmanosky, copackiBaer coctosame Alarm, ouurmaer
Oydep KoMaH I A7sT CHHXPOHHOTO JBUKEHUs M OCTAHABIMBAET BBHITIOTHEHNE CKPHUIITA, €CITA OH 3AILYIIEH.

Kronka Cyclic BkIo9aeT pekuM IMUKJIAYECKOrO JBUXKEHUsI, CM. pasjen Hacmpolika pescuma yuKii-
YeCK020 06UNCEHUA.

Ilpumeuanue: Komanna Cyclic siBisiercst coctaBaOi Komanmoit: npu Bbr3ose Cyclic B mDrive Direct Control
Ha yPOBHE KOHTPOJLJIEPA IIPOM3BOANTCA BBINTOJHEHHE HMOCIEIOBATEILHOCTH U3 Komana Mowve to.

Kuonka Clear log ouninaer comepKumMoe Jiora.

Kuonka Save log coxpansier comepzxumoe jiora B daiin B popmare CSV (oTKpbiBaercs quajor BHIOOpa
daitna gy 3amnucn).

Kuonka Tech. support naer BO3MOXKHOCTD CBSI3aTbCs C HAMH.

Kuonka Ezit oCyIIecTBIIsieT KOPPEKTHOE 3aBepliierne paboThl, CM. pasmen Koppexmmuoe zasepuienue
pabomoL.

5.2.2.4 CrartycHas cTpoka

B crarycHoll cTpOKe HaxX0asTCa WHANKATOPHI TEKYIIEro COCTOSHUS KOHTpoJuiepa. CiieBa HAmMpaBo 310 OJIOK
7 daros:

L - JleBass KHOIIKA HaXKara,
R - IIpaBas xHOMKa HaXKaTa

G - Bxoa/Beixon GPIO akrusen
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B - Maruurabiit TopM03 3anuTaH
S - JlaTyuk 060POTOB AKTUBEH
1 - Bxon cuaxpoHHM3aInn aKTUBEH

O - BbIxos CHHXPOHUBAIUN AKTHBEH

U OTIeIbHBIE MHIUKATOPSI (barn)

HOMD - 3aropaercsi mocJjie yCIIEIIHOrO BBIIOJIHEHUs KOMaHabl home (), 9TO O3HAYaer, 4To IIKaJa
OTHOCHUTEIBHOTO TIOJIOXKEHNs OTKATHOPOBAHA C MOMOIIBIO AMMAPATHOIO JATYNKa a0COTIOTHOTO IMTOJIO-
JKEeHHUsI, TAKOTO KaK KOHIEBOIl BbIKIIOYarenb. Iloracaer mocme morepm KagnOpPOBKHU, HANPUMED, IIPU
PE3KOil OCTAHOBKE HJIU [P HPOILYCKE IIaroB.

WndA /WndB umeer 1 u3 4 cocrosmmit: - Obmorka A /B orkmouena. - Cocrosnne oomorku A /B
HemsBecTHO. - O6MOTKa A /B 3akopodena. - O6morka A /B nojxirodeHa n paboTaeT MCIPaBHO.

Baxkuo: Craryc onpeensercs UCIOAb30BAHUEM CTATHCTUYECKUX JaHHBIX BO BPEMsl LIEPEMEIIEHUs, YTO OT-
HUMAET 3aHNMAET BPEMSI U JEJIAET ITOT CTATYC JOBOJHHO OECIOIE3HBIM B OOBIYHBIX MPUIOKEHUAX. [loaToMy
B aHHBIA MOMEHT 3T (DYHKIUS OTKJIIOYEHA.

ENCD - Cocrosinue sukojiepa umeer 1 u3 5 cocrosguuii: - JHKomepa orcyTcrByer. - CocTosgHre IJHKOAEpa
HEM3BECTHO. - DHKOJED MOJKJIOYEH ¥ HEHCIPABEH. - JHKOJEP HOJAKIIOY9EH U paboraer, HO CYUTAET B
JIPYTOM HANpAaBJIEHWH. - DHKOAED TOMAKIIOUEH U PaboOTaeT UCIPABHO.

PWHT - Ileperpes cuyioBoro gpaitBepa. YIpaBjeHue JIBUTATEIEM OTKIIOUEHO O BOCCTAHOBJIEHUS pPa-
6odeil TeMIepaTyphl ApaiiBepa. TOro He JOJKHO MPOUCXOIUTH B KOPOOOUHBIX BEPCUIX KOHTPOILIEPA.
DTO MOXKET MPOUBONUTH B BEPCHU KOHTPOJLIEPA C «IOJIOH» ILIATON U C MOJIb30BATEIbCKUM PATIUATOPOM.
Pemenne: ucnonb3yiiTe Apyroi paauarop.

SLIP - O6Hapy:keHO TPOCKAJIb3bIBaHNE MOTOPA. PJiar yCTaAHABINBAETCS, KOTIA MOJIOXKEHUE IHKOIEPA
U TIOJIOYKEHWE T1ara, CJUIIKOM JaJIeKu ApYyT OT Apyra. Ber moxkere orkiaounTth ¢uar «Position controls
WU yBenuduTh omuoKy B mosie «threshold» ma Brimaake «mDrive Direct Control Settings->Position
control», 9TOOBI IPEIOTBPATATH BO3HUKHOBEHUE ITOH OIMIHOKH.

WRM - 3aropaercs mpu CYIIECTBEHHOW Pa3HUIE MEXKJy COMPOTUBIEHUSMH OOMOTOK IaroBOTO JIBU-
raTesid. O6BI‘{HO 9TO TPOUCXOAUT C TOBPEZKACHHBIM IMAaroBbIM JABUTATEJIEM Y KOTOPOTO MOJTHOCTHIO UJIN
JaCTUYIHO 3aKOPOYECHBI O6MOTKI/I. Bur MOXKETE€ JUAT'HOCTUPOBATH Hpo6neMy COrJIaCHO WHCTPYKIUAM B
HOULeM PYKOBOICTEE

Baxuo: WRM asroputm m3Ha4aabHO HE OBLT PACCYUTAH HA WCIOJH30BAHUE IJIs MOIBUKEK C PEMEHHON
nepeateil m3-3a TOro YTO PEMEeHb MOXKET PACTATHBATHCS U BUOPUPOBATH. Bubpariusi, Kak MPABUJIO, TPOUC-
XOJIUT HA BBICOKHUX CKOPOCTsAX, 9TO u couBaer pabory WRM anropurma. [Ijis moaBuKeK pEMEHHOI mepeiadn
9TO HOPMAJIBHOE TIOBEIeHNE

ENGR - Baropaercst KpaCHbIM TIPY BOSHUKHOBEHUH OITUOKY yIpaBiieHust MOTOpoM. OTKa3 aJropurMa
yIOpaBJIEHNS MOTOPOM O3HAYAET, 9TO OH HE MOYKET OMpPEIEUTh MPABUIHLHOE PEIIEHNE C TOMOIIHIO TTOJTY-
YEHHBIX JTAHHBIX 00pATHON CBst3n. EnuHUYHBIN OTKA3 MOXKET ObITh BbI3BAH MEXAHUIECKON MpPOOIEMOil.
TloBropstromuiicsa cO0# MOXKeT ObITH BBI3BAH HEIIPABUILHON HACTPOUKON MOTOpA.

EXTT - Omubka Boi3Bana urnopuposanuem srernaero curaana EXTIO, s1oit oninbkoit MOKHO ypas-
nath B HacTpoiikax (mDrive Direct Control Settings->EXTIO tab)

ErrC - obnapyxkena ommbka KoMaHbl. llolyuenHass KOMaH1a OTCYTCTBYET B CIHMCKE M3BECTHBIX KO-
MaH, KoHTposiepa. Hanbomee BeposTHaAsT MPUYNHA - YCTAPEBINas MPOIINBKA, KOTOPYIO MOKHO OOHO-
BuTh B Hacrpoiikax mDrive Direct Control ->Bknanka About device ->knonka Autoupdate.
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e ErrD - obnapyxkena omubka nesocraoctu gaHabix. Jannbie sayrpu komanbl u ee kog, CRC ue co-
OTBETCTBYIOT, MOITOMY JaHHBIE HE MOTYT CUYUTATHCA AEHCTBUTENHHBIMU. IJTa OIMUOKA MOXKET OBITh
Be3Bana EMI B marepdeiice RS-232.

e ErrV - obnapyzkena onmmbKa 3HAYEHUs. SHAYCHNUS B KOMAH/I€ HE MOT'YT OBbITh TPUMEHEHBI 6e3 KOppPeK-
TUPOBKH, IIOTOMY YTO OHH BBIXOJAT 33 JOMYCTUMBIN Auana3oH. BMecTo MCXOMHBIX 3HAYEHUN HUCIOIb-
30BAJINCh UCITPABJIEHHBIE.

e Ctbl - /Ina nanHOrOo MO3UNMOHEPA 3arPy2KEHA U MTPUMEHSETCS KOPPEKTUPOBOYHAS TAOJIHIIA.

5.2.3 nasHoe okHO nporpammbl mDrive Direct Control B pexume ynpasneHus
HECKOJIbKUMW OCSAMU

Baxkno: mDrive Direct Control mo3sosisier 0JHOBpEMEHHO OTKPBIBATH JI0 32 Oceil, HO B MHOIMOOCEBOM WH-
repdeiice OyayT orobpaxkarbes TosbKo 1epsbie 3 (ocu X/Y/Z). OnHako BO3MOXKHO paforarb U € IAPyruMU
OTKPBITBIMU OCsiMU (TeMu, KOTopbie Bu3yaibHO He orobpaxaiorcs B mDrive Direct Control), mis sroro
HYKHO WCIMOJIB30BaTh CKpUnTOBbIi si3biK mDrive Direct Control. [Iyisi BusyanpHOM pabOTHI ¢ GOTBITUM KO-
JmaecTBoM oceii (6osiee Tpex) morpebyercs 3amycTuTh HecKoJbKOo okon mDrive Direct Control. Hanpumep y
BaC €CTh H-TH OCEBOU KOHTPOJLIED, TOr/IA B IEPBOM OKHE MPOrPAMMBI BBl MOXKETE OTKPBIThH MEPBbLIE TPU OCH,
a BO BTOPOM OKHE OCTABIIHECS JIBE.

Ecsin Bam Hy>KHO OTKpbITH OOJiee 3 Oceil B OJHOM OKHE M BHU3yaJbHO KOHTPOJMPOBATH MX, Bbl MOXKETE HC-
O/TF30BATH HEMO/IeP:KUBAEMbIE TPUMEDDI, HAMUCAHHbIe Ha s3bikax in C' u Python

* mDrive Direct Control multiaxis SM1, SM2 — O ®
Position Motor X, SM1
Move to Shift on Current position Correction table Settings X...
X | 0.000 mm =il 0.000 mm o WEpE 2050
Current: 4mA
¥ = =
[ 00/256 steps | 00/256 steps | 0 000/256 P p—,
Zo = o E Command:Move to
Power:  Uknwn
Joystick Control
Motor Y, SM2
Y ~ Z A\ Page Up Go home
Settings ...
10 000 1000 — T
B 4 Voltage: 12.09V
] ] Soft stop Current: 8 mA
8 000 — 800 o Speed: 0 0/256 steps/s
g STOP
4 1 Command:Soft stop
i ] Power:  Uknwn
6000 o 7 1
4 ] > ] Motor Z
4000 —_ i Settings Z...
] 400 ] Voltage: nja
T B Current: n/fa
3 000 Current: n/
B 1 Speed: nfa
i 200 -
i i Command:nfa
o- — Power: nfa
L o e o e L o e e S LA e X ]
. . . - o - , Loy
300 250 200 150 100 50 1] 50 0 q e
LY W Page Down Scripts...

Exit

Puc. 5.8: TnaBroe okuo nporpammbl mDrive Direct Control B pexkume ynpaBieHust HECKOTbKAMHU OCSIMHA

B seBoit BepxHeit wacTu okHa B rpyiie mapamerpos Position HAXOIATCH MHIMKATOPbHI TEKYIIEH MO3UIMH.
B sneBoit HukHeit yacTu okHa pacrnosoxkenbl 010ku Joystick u Control, npegcrasastomue coboii rpadu-
9eCKUil JIEMEHT yIIPABJIEHNS IBUKEHWEM TI0 HECKOJbKUM OCSAM M OJIOK KHOTOK COOTBETCTBEHHO. B mpaBoii
BepxHeil gacTu B 6;10kax Motor HAXOIATCs JAHHBIE O COCTOSTHIYM KOHTPOJLIEPOB U TMOAK/IIOYEHHBIX K HUM MO-
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TOPOB B HACTOsAIIMA MOMeHT. B 1paBoil HU2KHEH YacTH OKHA PACIIONIOKEHA IPYIIA KHOIOK /I YIIPABJIEHUS
mporpamMMoii B nesom. PaccMorpum 3tu rpymnmsl 6oJ1ee moapooHO.

5.2.3.1 Bnok no3uuun n asuxxeHns
Position

Move to Shift on Current position Correction table

X | o0f2sesteps 3| | o0o0/2sesteps 3 0 000/256
|| oofsssteps 3| 0 000/256

- -
u -

4k

¥ | 00/256 steps

Z D

4k

Puc. 5.9: Biok no3uiiuy u ABUKEHUST

B cronbue Current position pacroioKeHbl WHAUKATOPLI TEKyLIed MO3UIMHK B IIaraX Wil KaJauOpOBAHHBIX
exmuuuiax (cm. pasee) agas oceit X, Y u Z ceepxy Buu3. Kuonka Move to ocyiiecTBisier nepemenieHue
B KOODJMHATY, 33JaBaeMyl0 dJeMEHTaMM YIpaBJeHus B 3TOM crojbue, a KHouka Shift on ocyiuecrsiser
CMEITeHre Ha 33aBAEMO€ PACCTOSIHUE OT TeKyIed mo3unuu. K Kakoi-To m3 KOHTPOJJIEPOB OTCYTCTBYET
WJIA BPEMEHHO OTKJIIOYEH, TO COOTBETCTBYIOIIAS €My CTPOKA CTAHOBUTCS HEIOCTYITHOM.

5.2.3.2 Bnok BupTyasnibHOro AXXONCTUKA

Joystick
Y ~ zZ . Page Up
10 000 — 1000
8 000 200 ]
6 000 4 b
< e ) 600 —
4 000 i
b 400
2 000 ]
i 200
n- _
T T T T X J
-300 -2350 -200 -150 -100 -50 0 50 o
b4 W Page Down

Puc. 5.10: Biok BupryasbHOro JzKOiCTHKA

B sroMm Gitoke TeKyIas KOOpAnHATa KOHTPOJLJIEPOB BU3yaIU3UPYETCS TOYKON C IBYMsT JIUHUSIMHU HA, JIOCKOCTH
ans oceit X-Y u jqunueit njisa ocu Z.
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B,LLer TaK2K€ BO3MO2KHO YIIPABJIATDH JABU2KEHUEM KOHTPOJIJIEPOB HECKOJIbKUMHA criocobamu:

e Ilpu knKke MBIKO#M Tae-1100 Ha TIockocTH X-Y min B CTOJIONE 7 COOTBETCTBYOIINY KOHTPOJLIED WA
KOHTPOJIJIEPBI HAYWHAIOT JIBUKCHHUE B BbI6paHHyIO KOOpAWHATY CO CBOMMM HaCTpOﬁKaMH JBUXKCHUA.

o Ilpu HaxkaTum U yIepKaHUU MBIIIKOW 3KPAHHBIX KHOIIOK CO CTPEJIKAMY BBEDX, BHU3, BIIPABO U BJIEBO
COOTBETCTBYIONIAsA OCh HAYMHAET JIBUKEHUE B BHIODAHHOM HanpasJiieHuu. /IBukenue npexpawjaemcs c
samedaenuem TIPA OTIMYCKAHUU KHONKY (TockLtaercs KoMmanga SSTP).

o [lpw maxkaTnm n yJepKaHny KHOMOK KJIABHATYPHI BIIPABO, BJIEBO, BBepX, BHN3, PageUp, PageDown nipu
HaXOXKIeHnn (POKYCca BBOJA B OJIOKE MKOMCTHKA OCh X, Y WK Z COOTBETCTBEHHO HAUNHAET IBUKEHNE B
HAIPABJIEHUN YBEJUYCHNs WU YMEHbBIIEHUsI KOOPAUHATHI. [IBUIKEHUE NpexpauLaemcs ¢ 3aMe0NeHUEM
upu oriyckanuu kHouku (nocsuiaerca komanga SSTP). Hauuuue dokyca BBojga B Gsi0Ke J2KOACTUKA
MOXKHO OTCJIEJIUTH 110 M3MEHEHUIO I[BeTa €ro (GOHA ¢ OEIOr0 HA CBETIIO-3EJIEHBIN.

Macrurab oceit 3aaercs B bsoke «Slider settings» Brmagku General motor B okHe Settings wnIuBMya bHO
JUIsl KAXKJ0r0 KOHTPoJIiepa. Eciiu BKIIOUeHa OIIHs N0Ab306AMEAbCKUT €0UHUY, TO KOOPAUHATA 10 COOTBET-
CTByIOIlIefI OCH OTCYHUTBIBAETCA B 9TUX €IUHUIAX. B ClIy4dae eCjii CHUTaHHOEe U3 KOHTPOJIJIEPa II0JIO2KEeHHuEe I10
KaKO-71100 OCH BBIXOJUT 3 JWAIA30H OCH TO COOTBETCTBYIONMIMI MHIUKATOP HE OTOOParKaeTCH.

5.2.3.3 Bnok ynpasneHus

Control
Go home
Zero

Soft stop

STOF

Log

Scripts

Puc. 5.11: Biok ynpasiieHnsa

Kuonka Home ocyuiecTBiisier MOUCK HAYAJIHHON IIO3UIUU HE3ABUCUMO JIJI8 KA2K/I0I'0 KOHTPOJLIEPa, CM. Pa3/Ies
Hacmpotixa uczodnozo nosostcenus.

Kuomnka Zero oOHy/IsieT TEKYIIYIO MO3UINI0 MOTOPA M 3HAYEHUE IHKOAEPA IS KAXKJIOr0 KOHTPOJLIEPA.

Kuonka Soft stop BbINOTHSET KOMAH/IY MJIABHON OCTAHOBKU [ KAyKJIOI0 KOHTPOJLIEpA.

IIpumeuanue: Kuomka STOP nochbuiaeT KOMaHIY HeMedAeHHOT 0CTAHOEKY KaXKIOMY KOHTPOJIIEPY, COpa-
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coiBaeT ux cocrognus Alarm, ouurmaer ux 6ydepbl KOMaH J1isi CAHXPOHHOIO JIBUKEHUSI U OCTAHABJIMBAECT
BBITIOJIHEHUE CKPUIITA, €CJIN OH 3aMyIleH.

Kunonka Log oTkpbIBaeT OKHO, oTOOpazkatolee jor mporpammbl. Cioma momagaer auarnocrudeckas nagop-
manus (ommbKu, npeaynpexenus, uHdopManuonnbie coobiuenus) or camoii nporpamMmbl mDrive Direct
Control, ot 6ubsmorekwn libxime, a TakKe OT UCTOJHIEMBIX CKPUIITOB.

Kwuomka Scripts orkpbiBaeT OKHO pabOTHI CO CKpUNTaMu, CM. pasaen Crpunimot.

5.2.3.4 Bnok NHAUKATOPOB COCTOSIHUSI KOHTPOJIJIEPOB U MOTOPOB

Mator X, SM1

Settings X...

Voltage: 12,06V
Current: 4m#A

Speed: 0 0/256 steps/s
Command:Move to
Power:  Uknwn

Mator Y, SM2

Settings ¥...

Voltage: 12,06V
Current: 4 mA

Speed: 0 0/256 steps/s
Command:5oft stop
Power:  Uknwn

Matar £

Settings ...

Voltage: nja
Current: nja
Speed: njfa
Command:nja

Power: nja

Comrmon settings...

Exit

Puc. 5.12: Biiok mHAMKATOPOB COCTOSIHUS KOHTPOJIIIEPOB U MOTODPOB

3/1ech PACHooKeHbl TPU OJIOKA WHIUKATOPOB COCTOSHMS KOHTPOJLIEPOB 1 MOTOPOB s oceit X, Y u Z. B
3aroJiIoBKe GJIOKA PACTIONOKEH CEPUHHBII HOMEP COOTBETCTBYIOIIEr0 KOHTpOJLIepa. Kakaplit 010K COmepKuT
WHIAKATOPBI:
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Voltage - nanpsikeHue Ha CUJIOBOM 4aCTH MOTOPA.

e Current - TOK mOTpeb/IEHUS CUIOBOM YaCTH MOTOPA.

e Speed - TekyImas CKOPOCTH MOTOPA.

e Command - mocie/iHsis BBINOJHEHHAS UM BBIIOJHIEMAas KOMAH/1a KOHTPOJLJIEPA.
e Power - cocTosiHUe TTUTAHUS MOTOPA.

Kuomnka Settings X,Y,Z orkphIBaeT HACTPOIKHN KOHTPOJLJIEPA COOTBETCTBYIOIIETO 3TOHW OCH, CM. pasaen Ha-
CMPOTUKY NPO2PAMMDL.

Cuuzy ot GJIOKOB MHIUKATOPOB COCTOSIHUS PACIOIOXKeHbl iBe KHonku: Common settings u Ezit.

Knonka Common settings OTKPBIBAET TUAJIOT € OOIINMN HACTPOMKAMM, BKJIIOYAIONINMHU B ceDsT HACTPOUKHU
JIOTUPOBAHUS W COOTBETCTBHE CEPUIHBIX HOMEPOB KOHTPOJIIIEPOB OTOOpazkaeMbiM ocstM X, Y u Z.

Kuonka Exit ocyrmecTBiseT KOppeKTHOE 3aBepIeHne padoTwl, cM. pasaen Koppexmmoe 3asepuieriue pabomaot.

Common settings n
Controller order
X axis 5M = 1 B
Y oaxis 5N = 2
7 axis SN =
¥
Drawing options
Curve erase delay |5,00 s s
Global options
Display messages by loglevel
mDrive Direct Control Warning, errar -
Libadme Warning, error -
Script Warning, error -
[] Enable log autosave
Cancel

Puc. 5.13: Iuaioropoe oKHO OOIINX HACTPOEK MHOTOOCHOTO MHTEpdeiica

B okme 06mnx HACTPOEK PACIOIOXKEH OJOK yIpPaBIeHHS MOPSIIKOM OTOOpazkeHns oceil B muTepdeiice, 610K
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HACTPOEK OTPHUCOBKU KPUBOI /BUKeHHUA U OJIOK HACTPOEK JIOTMPOBAHUSI.

Tlopsimok oceif MOXKHO MEHSITH, BHIODAB CEPUUHBIN HOMED XKEJIAeMON OCH W HAXKWMAas KHOIKH <«BBEPX» U
«BHH3», KOTOPBIE PACIIOJIOZKEHBI CIIPABA.

IlepBast och B crucke, TO €CTh OCh ¢ CEPUWHBIM HOMEPOM B CTPOKE cipaBa or Hagnucu «X axis SN = » Gyner
nIeHTH(PUIIPOBATHCA KaK «OCh X», BTOpasi KAK «OCh Y », TPEThs, €C/IM OHA MPHUCYTCTBYET, KAK «OChb Z».

Ecou Bor BBenmere 3uadenwe N, OoJibIliee HyJIs CEKYHJ B dJIEMEHTE YIPABICHUS «YIEPKAHUE CTHUPAHUS> B
«ITapamerpsr pucoBauusi», TO mocaeauane N CEKyH/I IBUKEHNS KOHTPOJLIEPa ocu X U Y OyIyT 0TOOparkaThCs
KaK TpaekTopus B 2D-mpocTpaHcTBe, HAJOKEHHOM HA BUPTYAJIHHOE OKHO [ZKOWCTHKA.

Biiok HacTpoek JOrupoBaHUs MOJHOCTHIO AHAJIOTUYEH 00HOOCHOT 8EPCUL.

B HeM MOXKHO HACTPOMTL yPOBEHBL MOAPOOHOCTH JIOITUPOBAHUA: He BHIBOAUTHL Hu4ero (None), BHIBOIUTH
rosibko omubku (Error), omubku u npeaynpexenus (Error, Warning), omubku, npeaynpexieHus U WH-
dopmanumonnsie coobienus (Error, Warning, Info) mns kaxaoro usz ucrounukos: nporpamma mDrive Direct
Control, 6ubauoreka libxime u Moaysb ckpunTos Scripts.

Ilpu Bxiroyennom asrocoxpanenuu 3anuchb B dain npomssogurcs Kaxiabe 5 cekyna. Uma daiira:
«xilab_log T'TTT.MM.Jd.csvs, rme I'TTT, MM u JI/I - Tekyine rof, MecsI| 1 1€Hb COOTBeTCTBeHHO. Dop-
MaT COXpaHEHHBIX JaHHBIX: CSV .

5.2.4 Hactpoiiku nporpammbil

Kunomnka Settings u3 2aa61020 oxna npozpammsv, OTKPbIBAET OKHO HACTPOEK.

Settings = [m] X

[

omelchenko_ns ® =] @
Local Account Windows Update Web browsing
Sign In

Last checked: 11
hours ago

OneDrive
Restore
recommended

Sign In

g System Devices D Phone @ Metwork & Internet
y, sound, notifications Bluetasth, printers, mouse Link your Android, iPhone Wi-Fi, airplane mode, VPN
- B =—
@ Personalization 85— Apps p\ Accounts % Time & Language
=

Background, lock screen, colors

Gaming

Xbox Game Bar, captures, Game

Uninstall, defaults, optional
features

Ease of Access
Marratar, magnifier, high

0

Your
work, family

Search

Find my files, permissions

accounts, email, syne,

Speech, region, date

Privacy

Location, camera, microphene

Mode contrast

Puc. 5.14: Ocnosnoe okuo nactpoek mDrive Direct Control

ITapameTpbl TpUIOKEHUS JEIATCS HA TPU TPYINBI: HACTPOWKYM KOHTPOJIIEPA - rpymna «Devices, HacTpoiiku
npunoxkenus mDrive Direct Control - rpynma «Programs, XxapakKTepUCTHKY TO3UIIMOHEPA - TPyTINa «Stages.

B uepsoit rpyune Device HaXOAATCs HapaMeTPbl, 3HAYEHUs] KOTOPbIX MOI'YT XPAHUTbCs HELOCPEJICTBEHHO B
yerpoiictse (Bo duem namaru unu 8 O3Y KoHTposIEpa).

Bropast rpynna Program comep:kut macTpoiiku mporpammbl mDrive Direct Control, KoTopbie He 3amuchiBa-
I0TCsl B KOHTPOJIIED, a CIyXKAT Jjis yrupasiaeHus paboroit camoro maTepdeiica mDrive Direct Control.
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Baxwno: Mudopmanus Ha BRIaIKE «Stages BPEMEHHO HE MCIOIb3YeTCs

Omnucanne kuonok Load setting from flash u Save settings to flash maxomurca B pasgene Xpanenue
napamempos 6o flash-namamu xKonwmpoarepa.

Bce nacTpoiiku mporpaMMbl U3 TEPBOI M BTOPOIi TPYIIBI HACTPOEK MOTYT OBITH 3AMUCAHBI BO BHENTHUH (haiis
IIpU HaXKaTHM HA KHONKY Save settings to file.

IIpu maxkaruum B mDrive Direct Control na xmonky Load setting from file... macrpoiiku nporpaMmmbr
3arpyzKaioTcs B OKHO Settings.

IIpu mazkarww wHa kHONMKY Compare two files orkpriBaercss muasor Beioopa aByx GaiijaoB, a 3aTeM Cpas-
HUBAIOTCS BCE UX HACTPOWKM W BBIBOIUTCS CIHMCOK paziauuuil. OrcyrcTBytonme B oqHOM u3 (DaNIoB KII0YN
nomedaiorcsa B Tadsuie Kak «<NO KEY >».

Kunonka OK 3akpbiBaer OKHO Settings ¢ coxpaneHHeM BCeX W3MEHEHHBIX HACTPOEK B KOHTPOJLIED, KHOMKA
Cancel 3akpbiBaeT OKHO 06e3 coxpanenns, KHonka Apply coxpamser HaCTpoOiiku 6e3 3aKPBITASA OKHA.

Kuomka Reset cOpachiBaeT Bce M3MEHEHUsT HACTPOEK, CIETAHHBIE MOCIE TOCaeaHero naxarus Apply, nan
mocyie OTKPhITUsS OKHA Settings, eciu kuonka Apply He Haxkumanack.

IIpumeuanne: IIpu coxpanennu Hacrpoek B flash-naMsaTh KOHTPOJLIEPA TY/1a MOI'YT OBIThH 3aIIMCAHBL TOJIBKO
nactpoiikn 06s10ka Device.

5.2.5 Ipaduknu

Knonka Charts u3 2ia6r020 okna npozpamms, OTKPbIBAET OKHO JJIsi PaOOTHI ¢ rpaduKaMu.
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Control

|:| Position

[ Speed

[] Encoder

[] Power voltage
Power current

Power curren

wrlt=n
voltage

Winding A voltage

VYoltage A,

Winding B voltage

[ R S

imding © voltans
L b VRNLaUE

Winding A current
Winding B current

~dima © rurrent
nd Loaurrent

L

PWM Leyve

¥oltage E,
L]
[ T |

[] Temperature
[] Joystick

[ Analog input
Flags

Clear

l:l-éhl'\_'l

] o
[} =
I O I N

Current A,

sart | [ Stop

s
L]
L]

Export to CSV

[
[ View ] [ Sawve
[

Current E,
[}

£
s TR o
L TR s

SYMNC_OUTPLIT
SYMCIMPLIT
MSOR:

GPIC LEVEL
BUTTOM_LEFT
BLTTOMN RIGHT
H36l e
T T
0

—| LLALALaLaLLaLnLg
o= = e e e T e e

datasize: 63 KB stopped

Puc. 5.15: Okno rpadukos nporpammbr mDrive Direct Control
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B sieBoit wacTu okHA pacHoiOKeHbI rpadUKu BeJIUYUH, B IPaBOi JacTu OKHA pacmosoxken 00k Control,
coZepIKaIyii 3J/eMeHThI yrpasjienns rpaduxkavu. Beepxy 610ka Control pacrnosoxkennt diaru BKIIOUEHUs
pasnmmanbx rpaduKoB, Ban3y 610ka Control pacmosoxkena rpyina KHOMOK [IJIsT YIIPABJIEHUsT COXPAHEHHBIMHU
JTAHHBIMHU TPAPUKOB.

5.2.5.1 Orobpaxaemblie Ha rpacmkax BeSMUUHDI

e Position - mepBUYHOE TTOJIe, B KOTOPOM XPAHUTCS TEKYIIAs TO3UINNS, KaK Obl HI ObLIA YCTPOEHAa, 00paT-
Has CBsA3b. B ciyuae paborsr ¢ BLDC-Mm0oTOpOM B 9TOM 10JI€ HAXOAUTCS TEKYIIAs TIO3UIUS 110 JAHHBIM C
9HKOJIEPA, B ciryudae paborsl ¢ IITJ1 (1narossiM JBUTATEIEM) B 9TOM I10JI€ COAEPKUTCS 3HAYEHUE TEKYIel
MO3HUIIAN B IIIarax;

e Speed - Tekyiias CKOPOCTD;

e FEncoder - mMO3UIMS MO BTOPOCTEIIEHHOMY ITaTYUKY TTOJIOKEHUST;

e Power voltage - HaMpsiKeHNe CUIIOBOH IaCTH;

e Power current - TOK IOTpeOIEHUsT CHIOBOM 9aCTH;

e USB voltage - nanpsizkenne ua USB;

e USB current - Tok nmorpebiennsi mo USB;

o Winding A current - B cinydae IIIJ1, Tok B obmotke A; B cnyaae BLDC, Tok B mepBoit 06MOTKe;

o Winding B current - 8 ciyuae I/, Tok B obmorke B; B ciyaae BLDC, Tok Bo BTOpOit 06MOTKE;
e Winding C current - B cniyaae BLDC, Tok B Tperneit oomorke; B cayuae I/ me mcnoms3yercs;

e Winding A wvoltage - B cayuae 111, manpsizkenune na oomorke A; B cayuae BLDC, manpsizkenue Ha
IepBOit 0OMOTKE;

o Winding B woltage - B cayuae LI, nanpsikenue na obmorke B; B ciaywae BLDC, manpsizkenue na
BTOPOIi 0OMOTKE;

o Winding C voltage - B ciiyuae BLDC, nanpsixkenue ua Tperbeit 0oMoTke; B ciaydae 111/ e ucnoab3yercs;
o Temperature - TeMepaTypa MpoIeccopa KOHTPOILIEpa;

o Joystick - 3nadenue BXOJQHOIO CHUI'HAJIA OT JI2KOMCTHKA,

o Analog input - 3HAUEHVE aHATOTOBOTO BXOJA JJIsi MOJb30BATECKUX 3a1a9;

e Flags - cocrosinre (hJyraroB KOHTPOJIIEPA.

5.2.5.2 ®yHKkuMn KHOMOK
e Clear - ouuinaer COXpaHEHHBIE JAHHBIE U OKHO I'Da(UKOB;

e Start - madmHaeT 3amuch JAHHBIX W OTOOpaxkeume rpadukoB. Ecau Brarouena ommus «Break data
update when motor stopped» B Program -> Graph, 10 3amuch JaHHBIX U aBTOIPOKPYTKA TPaGUKOB
[PU OCTAHOBJIEHHOM JIBUTATEJIE TPOUCXOIUTDH He OYyIeT;

e Stop - OCTAHABIMBAET CYUTHIBAHKE JTAHHDBIX;
e Save - coxpaHsier gaHHbIE rpaduKoB B dail;

e View - OTKPBIBAET HOBOE OKHO, B KOTOPOM MOXKHO 3arpy3uTh (C HOMOIIbIO KHONKYU Load) U mOCMOTPETH
pamee coXpaHeHHbBIE IPadUKH.

e Ezxport to CSV - skcnoprupyer jantbie rpadukos B (daitn popmara CSV .
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5.2.5.3 Orpanuyenune 3Ha4eHus

Eciu ycranoBjieHO Orpanntienue Jjisi CKOPOCTH, HAIPSI?KEH NS CUTOBOM YaCTU WJIM TOKA MOTPEDJIEHUsT CHIIOBOM
9acTH, 3TO OrPAHWYEHNE OTOOparKaeTcs Ha rpaduke MyHKTUPHON JTWHACH:

20 40 60 Contral
| | ]
40 ] ] ! ! |:| Position
BD _: ___________________________________________ A AW 1d. ' A ‘d.MTLpH._vb\. L ' SpEEd
Encoder

[ Power voltage

Speead,
rpm
=

|:| Power current

[y
(]

[ usE voltage

|:| USB current

=

Puc. 5.16: I'pacduk ckopocru B nporpammve mDrive Direct Control ¢ orpanunderunem ckopocru

5.2.6 CkpunTtbl

Kuomka «Scripty u3 2aa6H020 0kHG NpozpamMb, OTKPBIBAET OKHO JJisi PADOTHI CO CKPUTITAMMU.
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Scripts SM1 n

| ~ | Control

Stop

var axes = [[;
var number_of_axes = 0;
var last_serial = 0;

while (serial = get_next_serial(last_serial))

axes[number_of_axes] = new_axis(serial);

log("Found axis ™ + number_of_axes + ~ with serial number ™ + serial);
number_of_axes++;

last_serial = serial;

for {vari =0; i < number_of_axes; i++)

axis_configure(axes[]);

while (1)
i
for {vari = 0; i < number_of_axes; i++)

go_first_border(axes[i]);
go_second_border(axes[i]);

msleep(100);

function axis_configure(axis)

var speed = 1000;
var accel = 2000;
var decel = 5000;

axis.command_stop();
axis.command _zero();

var m = axis.get_move_settings();
m.Speed = speed;

m.Accel = accel;

m.Decel = decel;
axis.set_move_settings(m); Save

Load

Puc. 5.17: Okno ckpunros mDrive Direct Control

B neBoit wacTu OKHA PACIIONIOKEHO TIOJIE I PEIAKTUPOBAHNS TEKCTa CKPUIITA, B MPABOil 9acTW OKHA pPac-
nmonoxken 6510k Control, comepzkaniuii 31eMEeHTHI YIPABICHUS CKPUIITAMHE.

5.2.6.1 ®yHkunun KHOMOK

e Start - 3amyckaer BhITIONHeHNe cKpunTa. HeakTuBHa, ecan cKpuNT yke BhimosHsiercsi. Cpasy mocie Ha-
JKaTHsT KHOIKY 1 JI0 HAYaJia WHTEPIPETAINA CKPHIITA TPOUCXOANT aBTOMATHYECKOE COXPAHEHHWEe CKPHIT-
Ta BO BpeMeHHbIH dailn (cM. HuxKe).

e Stop - ocTaHABIMBAET BBINOJHEHWE CKpUNTa. HeakTUBHA, €CJM CKPUIT B JAHHBIA MOMEHT HE BBITIOJI-
HAETCH.

e Save - BBI3BIBAET AWAJIOT BhIOOpa baitna Kyma Oymer COXpaHeH TeKyIIHil CKPUIT, 0TOOPAYKAEeMbIil B
okHe. HeakTMBHA BO BPEMsl BBIMTOJIHEHUS CKPUIITA.

e Load - BbI3BIBaET AUANIOT BhIOOpa (haitna [y 3arpy3Ku B OKHO CKPUITOB. HeakKTBHA BO BpeMsi BBITIO-
HeHWs CKpunTa. BHuManwe, B cilydae 3arpy3Kd BCe HECOXPAHEHHBIE W3MEHEHHUS TEKCTa B OKHe OyiyT
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LHOTEPSHbI!

B MomenT cTapTa mporpaMmbl B OKHO «Scriptings 3arpyzkaercs mocaeaHee COXPAHEHHOE COIEPIKUMOE TEKCTA,
B OKHE. ABTOCOXpaHeHI/Ie OPOUCXOJUT Iepe] KaKJAbIM CTapTOM CKPHIITA, & TaKZKe II€peJ BbIXOJI0M M3 mDrive
Direct Control, daiin aBrocoxpaHeHus HAXOAUTCS B JUPEKTOPUU MOJIb30BATEIbCKUX HACTPOEK MPOrPAMMBI
u uMeeT mMs «scratch.txt».

IIpumeuanme: Broinosrerne CKpUNTa OCTAHABINBACTCA MPH HAKATHKA KHOMKH <«StOp» B TJIABHOM OKHE
MPOTPAMMBI, 3TO CAEJIAHO JJIs SKCTPEHHONW OCTAHOBKW [IBUKEHUS B CJIydae HEOOXOIUMOCTH.

Kuonka STOP noceutaer KoMasy Hemediennoli 0cmanosky KaXKJI0My KOHTPOJLIEPY, cOpAachIBaeT UX CO-
crosinust Alarm, ounmaer ux Oydepbl KOMaH/, JJjis CAHXPOHHOI'O JBUXKEHUs ¥ OCTAHABJIMBAET BBIIOJIHEHUE
CKPUIITA, €CJIU OH 3aIyIIEeH.

Onucanue azvika ckpunmos narodumcs B pazaene IIporpamMmMmupoBaHue.
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5.2.7 Nor mDrive Direct Control

3 mDrive Direct Control 3.0.3 - SM1 - O x
8 Settings. .. |# Charts... LT scripts. ..
Control
0.000 mm
D
4 | »
4 () Home @ Zero & stop O Cydic [l
-300 -250 -200 -150 -100 -50 [¥] 50
T TN N T T T N W T N T T T T T T N T T [ N T TV T T T T O T [ N U TV U T O T T O T T T N T T Y T [ O
Move to 0.000 mm 2]
Shift on 0.000 mm z]
Power Motor
Power voltage: 12,07V Speed: 0.000 mm/s
Power current: 7 mA e
Power: Ukrwn
Temp.: 36.6 °C
Program
Sync buf free: 0
Date Time Source Message
2023.09.11 10:38:17.132 mDrive Essential settings changed: possible microstep rounding error and/or incorrect movement settings, Please verif
Clear log Save log Tech. support Exit

Puc. 5.18: Oknuo jora nporpammvber mDrive Direct Control

B mumxkueit vactu rrasHoro okaa mDrive Direct Control pacmosoxken Jjior, B KOTOPbIH 3alllCBIBAIOTCS CO-
obmenusa or 6ubsmoreku libximce. B mero rakzke BbiBogaTrca coobmenusa camoro mDrive Direct Control u
UHMEPNPEMAMOPa CKPUNMOS.

Jlor umeer 4 KOJIOHKH: JaTa U BpeMd BOZHHUKHOBEHHA 3allMCH, NCTOYHUK W TEKCT COO6H{€HI/IH.

Coo0l1iieHrs UMEIOT YPOBEHb JIOITHPOBAHUSI, O3HAYAIONINN BasKHOCTH COOOINEHUs: OMMOKA, MPETyIpPekKIe-
unue u uHdopmanuonuoe coobuierune. Coobrnenns ommbOK BBIBOAATCH KPACHBIM I[BETOM, IIPEIYIIPEXKICHU
FKEJITHIM, NH(QOPMAIMOHHBIE COOOIIEHUST 3€JIEHBIM.

HacTpouThb THI BEIBOIMMBIX COOOIEHMI B JIOT MOYKHO HA BKJIaAKe Hacmpolika A02uposaHus B OKHE HACTPOEK
IPOrPAMMBI.

5.2. OcHosHbie okHa nporpammbl mDrive Direct Control 132



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.1.0

5.3 Hactpoiikn koHTponnepa

5.3.1 Hactpoiika kuHematuku aswxenus (LLlarosbii gsuratens)

B oxkue Hacmpotixu npozpamms, Device -> Stepper motor
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Settings SM1
w Device
Barders Motor parameters
Maximum ratings [] Revers
Motor & Driver type )
OC motar [ Move with max speed

BLDC motor
Stepper motor
Power management
Brake control
Control
Position control
Home position
PID control
TTL sync
UART
EXTIO
About device
* Program
Interface
Cyclic motion
Log
Graph
User units
About
w Stage
Positioner name

Limit speed with max speed

Max nominal speed
Mominal current

[] current as rMs

Motion setup

Working speed

[] Backlash compensation

Backlash compensation speed

Acceleration
Deceleration

Steps per turn

Encoder counts per turn

[] Encoder reverse

BackEMF estimator
Autodetect
Autodetect

Autodetect

2,100 mm/s 3
2500 mA 3
|2.566 mm/s 2
28,750 mm =
2,566 mm/s =
|5.000 mm/s2 3
|?'3.833 mm/s? - |
|2[]D steps = |
1/256 step -
Single-ended -
2000 counts S
Inductance 0 =
Resistance 0 =
Back-EMF coeffident |0 =

Default file location

Load settings from flash | | Load settings from file...

Save settings to flash Save settings to file...

Compare two files

Reset

Cancel Apply

Puc. 5.19: OKHO HaCTPOEK KUHEMATUKH JIBUKEHMS LIAIOBOIO JIBUIATEJIs
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5.3.1.1 Motor parameters - HacTpoOiikun, HEMOCPEOCTBEHHO CBSI3aHHbIE C 3/IEKTPOMOTOPOM

Revers - ycranoBka 3Toro ¢Jiara mo3BoJisieT CBsA3aTh HAlPaBJIEHIe BPAIEHUs MOTOPA C HAPABJIEHUEM CUeTa
rekytneii mo3unuu. 3menure cocrosuue (ara, eciau moJOKUTETbHOE BPAIIEHHE MOTOPA YMEHBITAET CUeT-
quK no3unun. JleitcTBue 3Toro ¢gpiara paBHOCHIBHO MOAKIIOYEHIIO0 OOMOTKH MOTOPa B 00PATHOI MOISPHOCTH.

Move with maz speed - pm ycTaHOBIEHHOM byrare MOTOP UTHOPUPYET 33JAHHYIO CKOPOCTBH U BPAIIAETCH C
MAaKCHUMAaJIbHOI JOIMyCTUMOR CKOPOCTBIO.

Limit speed with max speed - npu ycTaHOBIEHHOM (Jiare KOHTPOJIJIEP OTPAHUYUBAET MAKCHMAJBHYIO CKO-
POCTH IO KOJMYECTBY IIArOB B CEKyHIy 3HadenweM mons Max nominal speed. Hanmpumep, ecin cKOpoCThb
LIPEBBICUJIA HOMHHAJLHOE 3HA4YEeHHe, KOHTPOJLIED OyJeT CHUXKATb BBIXOJIHOE BO3JeHCTBHE, IIOKa 3HAYEHUE
CKOPOCTHU He BEPHETCS B Mpemesibl HopMbl. OIHAKO TMPU 3TOM KOHTPOJLIEP OCTAHETCS B PpAbOYEM COCTOSTHUU
u OyJeT BBIMOJHSITH TEKYIILYIO 3aIa9y.

Maz nominal speed - HOMUHATbHAST CKOPOCTH PAOOTHI MOTOPA.

Nominal current - HOMUHAIBHBIN TOK U€pe3 ABUTATEb. KOHTpOIIEp OyAeT OrpaHnauBaTh TOK STUM 3HATE-
HUEM.

Current as RMS - mpu ycranoBjenHoMm dJare 33JaBaeMOe 3HAYEHNE TOKA WHTEPIPETHUPYETCS KaK CPe-
HEKBAIPATHYHOE 3HAYEHUE TOKA, €CJU (Jlar CHIT, TO 3aJaBaeMoOe 3HAUEHHE TOKA WHTEPIPETUPYETCS Kak
MaKCHUMAaJbHAS aMILIATYIa TOKa. Ilogpobree B pasgene Pacuém HoMUunaibHo20 mMoka.

5.3.1.2 Motion setup - HacTpoiiku, CBsI3aHHbIE C KUHEMATUKON OBUKEHUS
Working speed - CKOPOCTH TBUKEHUSI.

Backlash compensation - kommencanus jgodTa. Tak Kak MEXaHUKA TMO3UIINOHEDA, HE WIEAHHA, CYIIECTBYET
pas/nume Ipy MOAXOAE K 3aJaHHOM TOYKe CIpaBa U CjieBa. [Ipu BKIIOYEHHOM pexkKMMe KOMIIEHCAIUHU J0dh-
Ta HO3ULIMOHEDP OyJer IOAXOAUTh K TOYKE BCEr[a C OJHOI CTOPOHBLI. YCTaHOBJIEHHOE 3HAYEHHE OLPeIesiser
KOJIMYECTBO IIAr0B, Ha KOTOPOE HO3UIKMOHEDP OyAeT HPOXOAUTh 3a/[aHHY 0 TOYKY YTOObL BO3BPALIATLCA K HEll
C OJIHOI W TOW Ke CTOPOHBI. KcIn yKa3aHHOE YHCIO OOJIbINe HYJIsA, TO3UIIUOHED OyIeT MOAXOAUTH K TOUYKE
Bcerma cnpasa. Ecau MeHbIle Hyss, TO BCErIa CJIeBa.

Backlash compensation speed - ckopocTb KommeHcanuw JodTa. I[Ipy BKIIOUYEHHOM peXKHME KOMIICHCAITHH
niodta Backlash compensation mo3utimonep OyJeT MOAXOAUTH K TOYKE CIIPABA WU CJIEBA C YCTAHOBIEHHOM
CKOPOCTBIO, ONPEIEISIEMOl KOJTUIECTBOM IIIArOB B CEKYHLY.

Acceleration - Brinouaer pexXuM ABUKEHUA C YCKOPEHUEM, YMCJIOBOE 3HAYCHUNE TIOJIA 3TO BEJINYINHA YCKOPEHUA
JBUXKECHUA.

Deceleration - BesuunHa 3aMelJICHUS JIBUKCHUSL.

Steps per turn - onpeaeseT 1 KOHTPOJIEPA KOJUIECTBO MATr0B JJisi COBEPIIIEHNS MOTOPOM OHOTO TTOJTHOTO
obopora. [Tapamerp ycTaHABINBAETCSA MOJIH30BATEIEM.

Microstep mode - pexxum nenenus mara. JoctynHo 9 peskuMoB: OT 1eJioro mara a0 1/256 mara. Ouucanue
pexkuMoB B pazgene [loddeporcusaemvie munv, deuzamenet.

5.3.1.3 Hacrpoiiku obpatHoii cBs3n

B kadecrBe marumka 0OpaTHON CBSI3U JJIs MIATOBBIX JBUTATEJIEH MOXKET WCIOJIH30BATHCSA SHKOAEp. s 1ma-
TOBBIX JIBUTATEJNIEH JOCTYIHO TPU PEXKUMA 00PATHOI CBSA3MU.

None - 6e3 obparHoit cBsA3u. JIBUKEHNE OCYIIECTBISETCS B IIArax.

Encoder - pexkum 3aiaHust JBUYKEHUS B BEJIMIMHAX OTCYeTa HKO/Aepa. [Ipy BKIIOYeHnN JAHHOI ONIuuU J10CTY-
TeH BBIOOP THTIA IHKOAEpa: HeanddepeHnuaababiil, uddepeHnnaabHbIil UIn aBTOMATHYIECKOE ONPEIEIEHHUE.

Encoder mediated - B 9TOM Cilydae ABUKEHUE OCYIIECTBIISETCH 38 HECKOJBKO UTEPAIUil C KOHTPOJIEM ITOJIO-
JKEHU 110 3aBEPIIEHUI0 KaXKI0H UTEePAIuU 110 SHKOEPY.
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Encoder counts per turn - mapaMerp OLPEIEIsSeT KOJIMYeCTBO UMILYJILCOB 9HK0Jepa Ha OMH IIOJIHBIE 000pOT
OCH MOTODA.

Encoder reverse - peBepc HKOzEpPA.

5.3.2 Hactpoiika guana3oHa ABUXXEHUSI U KOHLEBbIX BblKJto4daTene

B okue nacmpoer npozpammu, Device -> Borders

Settings SM1 B
- -
Device Borders setup
Borders
Maximum ratings () By position (®) By limit switches
Motor & Driver type Lirnit switch 1
DC motor -
BLDC motor E Pushed position | open 7
Stepper motor SR T Border left -

Power management

Brake control
Control
Pozition control
Home position

Right border | 51,000 mm

4k

Limit switch 2

Pushed position |open

Border right
PID control

;II'I'LF?rync [] Border misset detection
EXTIO [ stop at left border
About device [[] stop at right border
* Program
Interface
Cyclic motion
Log
Graph
User units
About
v Stage
Positioner name

Load settings from flash | | Load settings from file...
Default file location Save settings to flash Save settings to file...

Compare two files

Reset Cancel Apply

Puc. 5.20: OkHO HacTpOEK AUANA30HA ABUKEHUs M KOHIIEBBIX BBIKIIOYATEICH

I'pynna napamerpos Borders setup cozepzur mapaMerpbl FPAHUI] U KOHIIEBBIX BbIKJIIOYATEIeH. DTU Hapa-
MEeTPBI MO3BOJISIOT MPEIOTBPATUTH BBIXO/ MO3UIIMOHEPA 33 JOMYCTUMbIe (DU3NUECKUE TPAHUIIHI €r0 TIepeMe-
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MEHAS WA OIPAHUIUTH JUAIIA30H IIEPEMEINEHUs] B COOTBETCTBAN ¢ TPEOOBAHUAMU ITOJb30BAaTE /A, [ DaHUIIbI
MOT'YT ONPEIENATHCA JIUOO TI0 TOJOKEHUIO MO3UIMOHEPA (OIPEIeIsieMOMY M0 BHYTPEHHEMY CYETUYHUKY IIaroB
KOHTDOJIJIEPA), JTUOO MO KOHUEEHLM GbIKAIOUATNENAAM, YCTAHOBJIEHHBIM B KDAHUX TIOJIOKEHUAX TO3UIUOHEDPA.

st yCTAaHOBKHM I'PAHUIL IO [IOJIOXKEHUI0 HEODXOAUMO OTMETHTh IyHKT By position u ykasarb 3Hadenus Left
border u Right border, koTOpble COOTBETCTBYIOT JIEBOH W IPABOI I'PAHUIE COOTBETCTBEHHO.

71T yCTAaHOBKYW TPAHWUIL TO KOHIIEBBIM BBIKJIIOYATEISIM HEOOXOOAUMO BBIOparTh myHKT By limit switches u
HACTPOUTH PA0OTY KaXKIOT0 M3 JABYX KOHIIEBBIX BBHIKJIOUYareneir Limit switch 1 u Limit switch 2.

Pushed position - cocTosiHre KOHIIEBUKA, KOTIA OH JOCTHTHYT: 3aMKHYTOE WU PA3OMKHYTOE.
Border - pacnioyiokenue JTaHHOIO KOHIIEBUKA: CJEBA WK CIIPaBa Pabovero Auana3oHa MO3UIMOHEDA.

Jnst IpUHYANTETHHON OCTAHOBKM MOTODA TIPH JIOCTUKEHWN TPaHuI, orMerbre Stop at left border w/wmm Stop
at right border. Torma KoHTpO/IEp OyAeT UTHOPUPOBATDH JIIOOBIE KOMAH/IbI, MOAPA3YMEBAIONINE IBUKEHUE B
CTOPOHY KOHIIEBHKA, €CIIH COOTBETCTBYIONIHI KOHIICBUK YK€ TOCTHTHYT.

IIpu mocTrkeHUU TPAHUYHOTO MIOJIOYKEHUS 3arOPaAeTCs COOTBETCTBYIOIINI WHIMKATOD B IVIABHOM OKHE IIPO-
rpaMMbl.

Ecmu daar Border misset detection ycraHOB/IEH, MOTOP OCTAHABIUBAETCS TPY JTOCTUMKEHUH O0DOWX TDAHMUIIL.
OTa HACTPOIKA HYKHA JJI8 TPEIOTBPAIIEHUS TOJIOMKHU JIBUTATE IS TP OOHAPYKEHUN MOTEHIINAIHHO HEelpa-
BUJIBHO HACTPOEHHBIX KOHIEBUKOB. Obsi3aTebHO mpounTaiite moapobHee mpo paboTy KOHTPOJLIEPA B 3TOM
pexkuMe B pasaesie Pacnosodicenue KOHueebT 6bikA0UaAMeEet Ha MPAHCAAMOPAL .

5.3.3 Hactpoiika npegenbHbIXx NapaMeTpoOB KOHTpoOJsiepa

B okue nacmpoer npozpammu, Device -> Maximum ratings
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Settings SM1 n
- -
Device Critical board ratings
Borders
Maximum ratings [] Low voltage protection
Motor & Driver type Low voltage off 3000 mv =
DC motor
BLDC motor Max current (power) |4EIDI:| mA = |

Stepper motor
Power management

4k

Max voltage (power) | 55000 mV

Brake control Max current {ush) 450 mA =
Cu:m.trol Max voltage (ush) 5200 my =
Position control
Home position Min voltage (ush) 4200 my =
PID control
Max temperature 80 =C s
TTL sync P
UART Misc
EXTIO
About device Switch off power driver on overheat (=125 =C)
~ Program Switch off power driver on H bridge alert
Interface

Cyclic motion Enter Alarm state when edge misset is detected

Log Sticky Alarm flags
Graph [] reconnect USE on link break
User units
About [] wrM alarm
w Stage Engine response Alarm

Positioner name

Load settings from flash | | Load settings from file...
Default file location Save settings to flash Save settings to file...

Compare two files

Reset Cance| Apply

Puc. 5.21: OkHO HacCTpOEK KPUTHICCKUX TAPAMETPOB KOHTPOJLIEPA

Critical board ratings - 3ra rpyia napaMeTpoB OTBedaeT 3a MaKCHMaJIbHbIE 3HAYeHNs BXOIHOro ToKa Mazx
current (power) u naupsikenust Maz voltage (power) Ha KOHTDOJLIEDE, MAKCUMAJbHbIE 3HaYeHus TOKa Maz
current (usb) w nanpsixxenus Maz voltage (usb) na USB, munumasbHoe 3Hauenue Hanpsxkeaus Min voltage
(usb) na USB, a takxke remueparypy Temperature njarsl (eciu U3MEPEHUE TEMIIEPATYDBI IIPOU3BOIUTCS Yy
JIAHHOW BEPCUU KOHTPOJLIEPA).

Ecyin 3nadenue TokKa, 10Tpeb/sgeMoro KOHTPOJLIEPOM, Wl BEJIUYUHA [IUTAIONIEr0 HAPIXKEHNs, WX TeMIIe-
parypa BbLIAYT 3a Lpeeibl yCTAHOBJIEHHbIX 3/eCh 3HAY€HU, KOHTPOJLJIEP OTKJIIOYAET BCE CUJIOBbIE BbIXO/IbL
u nepexoquT B cocrostaue Alarm. Ilpu 3TOM B IJIaBHOM OKHe TakKe Oyzer uudopmanust o cocrosanu Alarm
(dbon OKHA CMEHWTCS Ha KPACHBI) U y IapaMeTpa BBIMIEANIEro 33 JOMYyCTUMbIE MPAHUIIbI 3HAYEHUE 0TOOpa-
JKAETCsl CUHUM WJIM KPACHBIM [[BETOM (HMZKE WJIM BBIIIE HOPOra COOTBETCTBEHHO).
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IIpu ormegernnom dutare Low voltage protection BKIIOYAETCA 3aMATA OT HE3KOI'O HAIPsizKeHUs muTanus. Low
voltage off 9TO TO HANPsIKEHNE MUTAHWSA, TIPU KOTOPOM KOHTDOJIJIED TIEPEXOIUT B cocTostHme Alarm.

B rpymmy Misc BXoAagT BCe OCTabHBIE HACTPONKN KPUTHIECKUX MTAPAMETPOB.

Switch off power driver on overheat (>125 °C) - ycranoBKa JAHHOIO [IEPEKJIIOYATEIIsE 0DECIEUUBALT COCTOSTHUE
Alarm upu ueperpese.

Switch off power driver on H bridge alert - yctaHoBKa JAHHOTO TEPEKJIIOYATEIS 0DECIIEUNBAET COCTOSHUE
Alarm mpu curHaje HemoJIa KM B CHJIOBOM JpaiiBepe.

Enter Alarm state when edge misset is detected - npu ycraHoBke 3Toro ¢pyiara KOHTPOJLIEP BORIET B COCTO-
suue Alarm npu obHApYKeHUU JIOCTHXKEHMs HeBepHOW rpanulipl (cpabarbiBaHue PABOIO KOHLEBUKA LIPU
JIBUYKEHUW BJIEBO, UM HAO0ODOT).

Sticky Alarm flags - 3anunanue cocrosiuust Alarm. Ipu cusrom duare Sticky Alarm flags kouTpOsIIED CHU-
maer duar npuunabl Alarm npu eé ucuesnoBenuu (HAOPUMED IIPEBBIIEHUE TOKA MPOU3OILIO, 8 JAJbIIE
0OMOTKM OTKJIIOYMJIMCH U TOK CHOBa cHusmics). Ilpu ycranosiennom duare Sticky Alarm flags daaru npu-
quabl Alarm u cam pexum Alarm OYUIIAIOTCS TPHU HOCBLIKE KOMAHIbI Stop.

Reconnect USB on link break - mpu ycramoBke 3Toro ¢diara Oymer BKIHOYeH OJI0K mepe3arpy3ku USB-
COEIMHEHNsI CO CTOPOHBI KOHTPOJLIEPA, TP MOJIOMKE CBSI3M.

WRM Alarm - npu ycranoBke JaHHOTO ¢iara 6yIeT TPOBOJUTHCS MPOBEPKA OMMUOOK, CBA3AHHBIX C PACCO-
[JIACOBAHUEM OOMOTOK JIBHTATEIS.

Engine response Alarm - mipu ycraHoBIeHHOM (DJIare MpPOBEPSIIOTCS ONMUOKU PEaKIUK JBUTATENIS HA YITPaB-
JAI0IIee BO3IECTBUE.

5.3.4 Hactpoiika napamMeTpoB 3HepronoTpebneHus

B okue nacmpoer npozpammo, Device -> Power Management
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Settings SM1 B
* Device

Borders Current reduction enabled
Maximum ratings

. Current in hold mode 50 2% =
Motor & Driver type | i |
DC motor Current reduction delay | 1000 ms = |
BLDC motor

reker [] power off when stop

Stepper motor
Power management Power off delay 60 s =
Brake control Jerk free
Control

* Program

w Stage

Ak

Position control Current set time 300 ms

Home position
PID centrol
TTL sync
UART

EXTIO

About device

Interface
Cyclic motion
Laog

Graph

User units
About

Positioner name

Load settings from flash | | Load settings from file...
Default file location Save settings to flash Save settings to file...

Compare two files

Reset Cance| Apply

Puc. 5.22: OxkHO HACTPOEK IHEPTOMOTPEOICHMS

Current reduction enabled - Britouerue (pyHKINN CHUYKEHUS IHEPTOMOTPEOIEHMS.

Current in hold mode - mapameTp OoIpeensaeT ypOBEHb TOKA B % OTHOCUTEIHLHO HOMHUHAJILHOIO 3HAYE-
aus B pexknme yaepxkanusg (hold mode). duanazon s3uauenuii: 0.. 100%.

Current reduction delay - mapamMeTp ompezenser 33epKKy oT mepexoza B cocrosane STOP 10 ymens-
menns Toka. V3mepsiercs B mc. Jlnanazon 3uadennii: 0..65535 mc.

Power off when stop - Bkiroyenue (PYHKIUMM BLIKJIIOYEHHUSI IIMTAHUsI C OOMOTOK MOTOpA IIPH IIEPEeX0e
B coctostarie STOP.

Power off delay - napamerp ompeiessier 3a7ep:KKy B CEKyHJAaX OT mepexofa B cocrosiaune STOP 1o
[TOJTHOTO OTKJIIOYeHHs muTaHus Motopa. unamnazon 3uagenwuit: 0..65535 c.

5.3.
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o Jerk free - Bkiodenue (pyHKIUEU CIUIA2KUBAHKUS TOKA JJIs yCTPAHEHUS BUOpAIHil MOTOPA.

o Current set time - mapaMeTrp OIpeiesieT BpeMsl YCTAHOBJIEHNUSI TOKA B MUJLIMCEKYH1aX. ToK He MOKeT
MeHAThCA ObicTpee, uem Ha 100% OT HOMUHAIBHOTO 3a 3T0 BpeMs. nanason smagenwmii: 0..65535 mc.

Ilogpobuoe onucanue 3TUX MApPaAMETPOB HAXOIUTCH B IJIABE YNPasACHUE NUMAHUEM MOTNOPA .

5.3.5 HacTtpoiika ncxogHoro nonoxeHus

B okue nacmpoer npoepammu, Device -> Home position

Settings Axis2

v Device
Borders
Maxirmum ratings
Motor & Driver type
DC motor
BLDC motor
Stepper motor
Power management
Brake control
Control
Position control
Home position
PID control
TTL sync
UART
EXTIO
About device

~ Program
Interface
Cyclic motion
Log
Graph
User units
About

¥ Stage
Positioner name
Stage
Motor
Encoder
Hall sensor
Gear
Accessories

1st move direction left

1st move speed | 1.00 deqg/fs

4k

Stop after limit switch

[] Use second phase of homing
Blind half turn

2nd move direction right

4k

2nd move speed 0.10 degfs
Stop after revolution sensor
Standoff -12.50 deg

4k

IUse fast homing algarithm

Reset

Default file location

8MR151-30.cfg

Load settings from flash | | Load settings from file...
Save settings to flash Save settings to file...

Compare two files

Cancel Apply

Puc. 5.23: OkHO HACTPOEK HUCXOMHOIO MOJIOXKEHUS

Bkaanka Home position ycraHaBIuBaeT napamempo. Kaisudposky, ucrodHo20 nosoHCeHUs TO3UIMOHEPA.

e 1st move direction - 3aaeT HAIPABJIEHUE JBUKEHUs MOTOPA JjIsl TOUCKA CUIHAJIA OCTAHOBKHU (BIPABO
WM BJIEBO) JJIsl CTnandapimhozo U 0bicmpozo ajrOpuTMOB aBTOKAJIUOPOBKHY.
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o 1st move speed - 3302€T CKOPOCTD JBUKCHHS [T IEPBOI (pa3bl cmandapmmozo ai20pumma Kaisubposk
7 BTOPOI Pa3bl ObLCMPo20 AN20PUMMA.

e Stop after - 3aJ@eT UCTOYHUK CUTHAJIA OCTAHOBKU (KOHUEGOT GUUKAIOYAMEND, darmnyuk 000pomos Win
BHEWHUT UMNYADC CUHTPOHUZAUUL ).

e Use second phase of homing - ycranoBka 3roro ¢uiara BKIIOYAET MouHYy1o J0kaiubposky JoMaliHed
nosuruu (BTopyo a3y CTaHIapTHOrO AJrOPUTMA, KaJIUOPOBKH).

e Blind half turn - npu ycranoBjerroM ¢Jjare MOTOpP WTHOPUPYET CUTHAJI 00 OKOHYAHUU BTOPOI (ra3bi
KaJIMOPOBKKM B TE€YEHHUE IIOJOBUHBLI 000POTa. DTO CAENAHO JIJIsi TOrO, YTOObI MOXKHO ObLIO 3aJaTh OJI-
HO3HAYHbIH [OPAIOK OOHAPYKEHUS JATYUKOB, 110 KOTOPLIM IPOMCXOJMT OKOHYAHHUE IIEPBOM M BTOPOI
dasbl KAJIMOPOBKH, B CJlydae, KOI/a 3TH JATYUKU PACIOJIOXAKEHbL JIOCTATOYHO OJIM3KO JAPYyI OT APYra.

e 2nd move direction - 3a7aeT HAIPABJIEHUE IBUKEHUS MOTOPA JIJI MOMCKA CATHAJIA OCTAHOBKY (BIPABO
WJIM BJIEBO) JJIst 6mopoti asv. crnandapinmozo aizopumma KaJaubpOoBKY.

e 2nd move speed - 3aaeT CKOPOCTH JABUMKEHUS JJIg 6Mopotl Pasv, cmandapmmozo anr2opumma Kamub-
POBKHU.

e Stop after (B GiIOKe HACTPOEK I 6Mopoll Pasvl KasubPOGKY) - 3a1a€T UCTOUHUK CUIHAJIA OCTAHOB-
Ki (KOHIIEBOI BBIKJIIOYATEb, JAATYUK OOOPOTOB WJIM BHENTHUI UMIYJIbC CUHXpOHU3aImu). VIcTOuHUK
CUTHAJIA, MOXKET OTIHIAThCA OT HCIOIL3YEMOrO IJI IepBOi (hpas3bl KATHOPOBKH.

e Standoff - 3amaer orcryn g (puHAIBHONO cMeleHus or pernepHoil Touku. Hampasiienue cmerneHus
38/14€TCsl 3HAKOM YHMCJIOBOTO 3HAYEHUsT OTCTYNA (MOJIOKUTENLHBINH OTCTYI O3HAYAET CMELIEHUE BIPABO,
OTPUILIATE IBHBIN - BJIEBO).

e Use fast homing algorithm - sror daar BkIogaeT 6vicmpoili aA20pumm a8moKasudposKy, st yCKOpe-
HHUS IPOIECCa MOUCKA, HCXOTHOTO IOJIOKEHN.

5.3.6 Hactpoiiku cnHxpoHusauynm

B okue nacmpoer npozpamms, Device -> TTL sync
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Settings SM1

* Device
Borders Syncin
Maximum ratings N p” =
Motor & Driver type
DC motor [ ] Enabled
BLDC motor [ tmvert
Stepper motor
Power management Absolute position | 0.000 mm =
Brake control T 0,000 mmfs =
Control
Position control Sync out
Home position
PID cm:jtl'cl (] Enabled
TIL sync [ Invert
LUART ) —
EXTIO Pulse width 100 =
About device Fixed state ® 0 O 1

¥ Program On start
Interface
Cyclic motion On stop
Leg Every 2000 counts/steps =
Graph
Iser units Accuracy 0.000 mm =
About

¥ Stage

Positioner name

Reset

Default file location

Load settings from flash

Save settings to flash

Puc. 5.24: Bknagka «HacTpoitku cmHXpOHU3AIIAAY

Tloapobuo pabora cuHxpoHU3AUU onucaHa B pasaene 1T L-cunrponusaiu.

Sync in:

Enabled - Bximogaer paboTy B pesKuUME BXOJIA.

Save settings to file...

Compare two files

Apply

Load settings from file...

Clutter time - HACTPOIKA MUHUMAJILHON JJIUTEIHHOCTH UMITYJIbCA CUHXPOHU3AIMY (B MUKPOCEKYH/IAX).
Omnpenenser MEUHAMAJIBHYIO I TATETHHOCTH BXOJHOIO CHHXPOUMILYTHCA, KOTOPBIA MOMXKET ObITH 3aperu-
crpupoBan (3aumra or apebesra).

Invert - ycranoBjeHHbBIH (Jiar COOTBETCTBYET CPAOATHIBAHUIO TIO 33 IHEMY (DPOHTY CHHXPOUMITYJIHCA.

Absolute position - 10 IPUXOLY CHHXPOUMIIY/IHLCA IPHA OTMEYEHHON HACTPOUKE CMeIaeTcs B abCoJIoT-
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HYIO KOODJMHATY, 331aBaeMyl0O 110JeM Liar/MUKPOLLAL, LPU CHATON HACTPOMKE OCYLIECTBIIer OTHOCU-
TeJbHOE CMeIlleHNe Ha 33/1aBaeMOe PACCTOSHUE.

e Speed - ompeziesiier CKOPOCTh C KOTOPOU MPOU3BOANTCS IBUKEHUE TI0 MPUXOIY UMITYJIHCA CHHXPOHU3A~
IAH.

Baxkuo: lcnonb3ysi CHHXPOHU3AIMIO MO BXOIHOMY UMIIYJILCY, YTOOBI MTHOBEHHO HAYATH JBUYKEHUE, HYKHO
OTKJIIOUNTH (byiar jerk free, a TakKe pEKOMEHIyETCs OTKJIYUTH (jar power off when stop.

Sync out:
Boixon cuHXpOHU3ANN MOKET UCTOIB30BATHCS KAK «BBIXOIHONW CHUTHAJ ODIIEr0 HAZHAUEHUS ».

e FEnabled - ecaum diar yctaHOBIEH, TO CHHXPOHU3AIUs BbIXOma paboTaeT coryiacHO HacTpoiikam. [Ipwm
cagaroM ¢rare 3HadeHne BHIXOAA (PUKCHPOBAHO U paBHO Fized state.

o Invert - ecsim Jiar ycTaHOBIIEH, TO HYJIEBOM JIOTUYECKUN YPOBEHD SIBJISETCS AKTUBHBIM.

e Pulse width - 3aaeT IJIMHY BBIXOIHOTO NMITYJIECA B MUKPOCEKYHIAX MJIN TITAraxX /AMITYIbCaX SHKOIEPA.
e Fized state - ycTaHaB/IMBAET JIOTUIECKUIN ypOBEHDb BbIXOAa B 0 mjn 1 COOTBETCTBEHHO.

e On start - CHHXPOHUBUPYIOIIHI UMIYTHC TEHEPUPYETCS B HAYATE JIBUKEHUS.

e On stop - CUHXPOHUBUPYIOIIUI UMILYJILC PEHEPUPYETCS IPU OKOHYAHWUN JBUKEHUS.

e Fvery - CHHXPOHU3UPYIONINH UMITYJILC T€HEPUPYETCS KaXK/Ible N UMITYJIbCOB SHKO/IEPA.

e Accuracy - OKPECTHOCTh BOKPYT IIEJIEBOM KOOPJAMHATHI, MOMAJAHNE B KOTOPYIO CIUTAETCS MO JaHUEeM
B IIEJIEBYIO TTO3HITUIO 1 BBI3BIBAET TEHEPAINIO UMITYIHCA ITO0 OCTAHOBKE.

5.3.7 Hacrtpoiika Topmo3a

B okue nacmpoer npozpammu, Device -> Brake control
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Settings SM1 B
¥ Device
Borders [] erake contral
Mazi ti
Frmuym r.a ings Time between motor power on and brake off | 300 ms =
Motor & Driver type
DC motar Time between brake off and readiness to move | 500 ms =
BLDC motor ) =
Time between motor stop and brake on 300 ms =
Stepper motor
Power management Time between brake on and motor power off | 400 ms =

E::;;:lontrol Mator power off enabled
Position control
Home position
PID control
TTL sync
UART
EXTIO
About device

* Program
Interface
Cyclic motion
Log
Graph
User units
About

w Stage
Positioner name

Load settings from flash | | Load settings from file...
Default file location Save settings to flash Save settings to file...

Compare two files

Reset Cance| Apply

Puc. 5.25: OkHO HaCTPOEK MArHUTHOTO TOPMO3a,

J1st BKJTIOYEHNS UCIIOJIb30BAHNSA MATHUTHOTO TOPMO3a HEOOXOAMMO yCTaHOBUTH (tar Brake control.
ITapamerpsbi:

e Time between motor power on and brake off - Bpems mex 1y BKIIOUEHHEM MUTAHWS MOTOPA U OTKJIIO-
yeHueM Topmosa (Mc).

e Time between brake off and readiness to move - Bpemsi MexK 1y OTKJII0YEHHEM TOPMO3a, U TOTOBHOCTHIO
K apukenuto (mc). Bce koman/ipl JBUzKEeHMs] HAYUMHAIOT BbIIOJHHATHCH TOJLKO 110 UCTEYEHUU HTOIO
BPEMEHH.

e Time between motor stop and brake on - Bpemsi MexK /Iy OCTAHOBKOI MOTOPA U BKJIIOYEHHEM TOPMO33
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(mc).
e Time between brake on and motor power off - Bpems Mexay BKIIIOYEHHEM TOPMO3A W OTKJIIOUEHUEM
murarns (Mc). Jnamason 3nadennii: ot 0 10 65535 mc.

e @yar Motor power off enabled o3nadaer, 4TO IpU CHATHH NATAHUS C MACHUTHOI'O TOPMO3a, TOPMO3

OTKJIIOYaeT IIUTaHue MOTOPa.

Kowmanaer HacTpoiiku onucanbl B pasnene Onucanue npomokosa 0OMeHa.

5.3.8 KoHTponb nosunuynun

B okue nacmpoer npoepamms, Device -> Position control
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Settings SM1 B
¥ Device
Borders [] Position contral
Mazxirmum r.atings Base Encoder
Motor & Driver type
DiC motor Threshold 3 steps S
BLDC motor T
Stepper motor
Power management Alarm on errors
Brake control Correct errors
Control

. Ignore errors
Position control

Home position
PID control [] tnverted revolution sensor
TTL sync
UART
EXTIO
About device

* Program
Interface
Cyclic motion
Log
Graph
User units
About

w Stage
Positioner name

Load settings from flash | | Load settings from file...
Default file location Save settings to flash Save settings to file...

Compare two files

Reset Cance| Apply

Puc. 5.26: OkHO HACTPOEK KOHTPOJIS TO3UIUN

JIst akTUBAIME KOHTPOJIS MO3UITAN HEOOXOAMMO yCTAHOBUTH (rar mapamerpa Position control.

Base - BBIOOD YCTPOHCTBa KOHTDOJIs Mo3uIu. B BhImasaromem okue Bbibupaercs: sukomep (Encoder) (cwm.
paszen Paboma ¢ snkodepamu ) nimm garauk o6oporos (Revolution sensor).

Threshold - oupenensier kosmuecTBo norepsauubix maros (0..255), koropoe cuuraerca omubounbiM. Ecim
KOJIMYECTBO TIOTEPH MPEBBIIIALT 3aJaHHOE YUCIIO MIAr0oB, TO ycTaHaBauBaercs ¢uar paccornacoBanus SLIP.
HanpHelmue 1eificTBUSA 3aBUCAT OT HACTPOiiku Error action:

Ecnu ycranosinena onmust Alarm on errors, To KOHTPOJIep Tepeiiner B cocrosiuue Alarm state.

Ecau ycranossiena onmusi Correct errors, TO KOHTPOJIIED HONBITAETCS CKOPPEKTUPOBATH OMIMOKY IPOCKAJIb-
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3bIBAHM JIOLOJIHUTEJNbHBIM JBuzKenueM (cM. pasgen Obnapyosicenue nomepu uazos).

Ecnu ycranosmena omrus Ignore errors, To KOHTPOJIEP He OyIeT MPOM3BOIUTH HUKAKUX JOTMOJTHUTETBHBIX
JeiCTBUI.

Inverted revolution sensor - mpu orMedeHHOM (JIare JATIAK 00OPOTOB CAMTAETCA CPAOOTABIIINM IO YPOBHIO
1, upu Heormeuennom neiicryer obbruHas joruka: 0 - 310 cpabarbiBanue/aKTUBaLMs /AKTUBHOE COCTOSHUE.

Kowmanaer HacTpoiiku onucanbl B pasnene Onucanue npomokosa 0OMeHa.

Baxmo:

Feedback none: B s3Tom pexume «Position controly mosie3en m moskeHn ucmoab30BaTbes. «Position
controly cpaBHMBaeT MO3WIMIO MO SHKOJAEPY /JATUUKY TOJOKEHWS W TIEPECINTHIBAET ee B maru. Ecian
€CThb PACXOXKIEHUS MEXKIY MO3UIMAME, B HUXKHEN dacTu riaaBHoro okHa mDrive Direct Control 3aro-
purcsa daar «SLIP». Kpome Toro, ecu Bkmioden daar «Alarm on errorss», KOHTpoJiep nepeiaer B
COCTOSTHVIE TPEBOI'H.

Feedback encoder: «Position control» He Hy>KHO HCIOJIB30BATD, MOCKOJIBKY IOJIOKEHHE CTPOrO KOH-
TPOJIMPYETCs SHKOIEPOM.

Feedback EMF': anroputm He T0/I2KEH HCIOIB30BATHCA ¢ BKJIoYeHHbIM (utarom «Position Controls.
Jlms mraBaOCcTH X012 B pexkume EMF peanm3oBano pacxoxkaeHne Mexay (paKTHICCKUM TIOTOXKEHHEM
7 moJtokenueM 1o mpoduio. Eciu aror oiar BKioweH, MOryT ObITH BBI3BAHDI JIOXKHBIE CpAbATHIBAHUS
Alarm.

Feedback encoder mediated: me pekomenmyercs Bkiodarh ¢uiar «Position Control. Bo Bpems
JIBUKEHUS aJITOPUTM HE OTJINYAETCS OT PEXKMMA «NONey, HO KOIJA JBUTATE/Ib MPUE3KAET B IMOBUIUIO
peanbHast O3UIHs CPABHUBAETCS C YKEJIAEMOM MO3UIHEl [0 SHKOIEPY, MOCIE Yero AITOPUTM KOMIIEHCH-
pPyer pacxoxK/ieHHe B HO3UIMAX 0 MOMEHTA OKA MO3UIKs 110 SHKOJAEPY He OyJIeT siBJIeTcs KeJIaeMOil.

5.3.9 HacTtpoiika BHeWHNX ynpasisiiowmnx ycTponcTs

B okue nacmpoer npoepammu, Device -> Control
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Settings SM1
v Device ~
Eord_ers . Control mode Joystick -
Maximum ratings )
Maotor & Driver type Joystick
DC motor Lernteand ||:| - |
BLDC motor
Stepper motor Center | 5000 = |
Power management High end |1[JUUU = |
Brake contrel
Contraol Exp factor | 100 > |
Position control Dead zone 0% = |
Home position =
PID control [ Reverse joystick
;IJ_I:LP?HC Joystick calibration
AR
EXTIO ) Left button Right button
About device
~ Program Pushed position | dose - Pushed position | dose -
> Interface
Cyclic motion Click settings
Log Max dick time 794 ms =
> Graph
User units Delta 0.050 mm =
About
v Stage Speed settings
Positioner name TEneouk Speed
|U.1?CI mim's = |
1000 me =
|2.330 mim's = |
1000 me =
0,000 mm/s 3
1000 ms
0,000 mm/s 3
1000 me =
0,000 mm/s 3
1000 me =
0,000 mm/s 3
1000 ms
0,000 mm/s 3
1000 me =
0,000 mm/s 3
1000 me =
| 6.000 mm/s 3
1000 ms
(5,000 mm/s 3
W

Reset

Default file location

Load settings from flash | | Load settings from file...

Save settings to flash

Save settings to file... |

Compare two files

Cancel

Puc. 5.27: OkHO HACTPOEK BHEIIHUX YIPABJSIONIMX YCTPOHRCTB

Apply
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Control mode - BbIOOD BHELIHUX YCTPOUCTB /il yIPABJICHUS JIBUIATEIIEM.
e Control disabled - BHerHIE yCTPONCTBA HE MCHOIB3YIOTCS
o Joystick - uctionn3yercst dorcoticmus

e Buttons - UCIOAB3YIOTCI KHONKU

Baxxuo: B pexuwme ymnpasienus JKONCTUKOM (bu3mdecKkre u BUPTYyAJbHBIE KHOMKN OCTAIOTCS B pabOYeM
COCTOSAHUU

B 6a0ke Joystick coaepxkarcs HACTPORKHU J2KORCTUKA.

Low end, Center u High end ompemensiioT HUKHIOIO T'DAHUILY, CEPEIVHY W BEPXHIOI TPAHUILY IAATA30HA
JIZKOUCTHKA, cooTBeTCTBeHHO. TO ecTh, HopMupoBanHoe 3uadenue ALl pxkoiicruka pasHoe win Menbine Low
end COOTBETCTBYET MAKCHMAJTbHOMY OTKJIOHEHHIO IXKOMCTUKA B CTOPOHY MEHDBINNX 3HATEHHIA.

Ezxp factor - napamerp skcnoHennuaabHoil nenuaeiinocru. CM. Ynpasaenue ¢ nomoupo 0ncotcmura.

Dead zone - 30Ha HEYYBCTBUTEJHHOCTH K OTKJOHEHWIO [XKOWCTHKA, OT IEHTPAJBHOrO MOJOXKeHwusi. MuHu-
ManbHbI mar u3menenus: 0.1%, makcumanbnoe 3uagenne: 25.5%. OTKIOHEHUIO JKOMCTHKS OT MOJIOKCHU
Center na Benuuyuny MeHbIIylo Dead zone COOTBETCTBYET HyJieBas CKOPOCTD.

Reverse joystick - peBepc BozzeiicTBus JizkoiicTuKa. OTKIOHEHHE RKOMCTUKA K OOJIBIITUM 3HAYEHUSIM [TPUBO-
JIUT K OTPUIATEIHHON CKOPOCTH U HAOOOPOT.

Kuomnka Joystick calibration oTkpbIiBaeT nuajor KaauOpPOBKU IKONCTUKA.

5.3. Hacrpoiiku koHTponnepa 150



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.1.0

e

X

< loystick calibration

Zero position Full range Deadzone

Dead I 4075
Zero position 4706 Min value 4500 eatzone fow

Deadzone high 5458

Current position 4607 Max value 5000 Start

. —— .

Joystick calibration.

1. Move joystick to its end positions. Green bar shows joystick range. Slider knob shows
current joystick position.

2. Release the joystick and press the "Start™ button, Deadzone calibration will begin. Red
bar shows deadzone range. Wait for the timer to reach zero to end deadzone calibration.
3. Zero position is set to the center of deadzone.

Press "OK" or "Apply”™ to copy current settings to the Control page of the Settings
window.

oK Cancel Apply

Puc. 5.28: Inanor kaaubpOBKU IKOUCTUKA

KanubpoBka cBOAUTCS K aBTOMATUYECKOMY HAXOXKIECHUIO TPAHUI] U 30HBI HEUyBCTBUTEIbHOCTH. QHA mpOUC-
XOIAT CJAEIYIOITAM OOpa30M:

Ilepemecrure mKOMCTUK B KPAWHAE OJIO2KEHUS - ITO [T03BOJIAT HANTH rpanuipbl. Jnana3on Bcex n3MepeHHbIX
3HAYEHUI BU3YAJIM3NPYETCA 3€JIeHON JIMHUEt.

OtrnycruTe JKOUCTUK W HAXKMHUTE KHOMKY Start - BKJIIOYAUTCS OOHApPYKEHWE 30HBI HEYIYBCTBUTEIHHOCTH.
B redenwue ciemyomux 5 ceKyHI UMUTUPYITE CIIydaiiHble BO3AEHCTBUS HA JXKOWCTUK, KOTOPbBIE HE TOJIZKHbI
OBITH PACIIO3HAHBI KAK CMEIIEHNE I2KOMNCTUKA U3 HYJIEBOrO MOJIOXKeHusl. /[nana3on 30HbI HEYYBCTBUTEILHOCTH
BU3YAJIUBUPYETCHd KPACHON JIMHUEH.

Haxkarne wkuonku Apply mepemact BbIYHMCIEHHBIE 3HAYEHUs B OKHO HacTpoek, a Haxkarue OK mepemact
3HAYEHUS W 3aKPOeT AUAJIOr KaJIHNOpPOBKH.

Baoku Left button and Right button orseuaror 3a HACTPOIKY PHU3NIECKUX KHOIIOK.

Pushed Position - oupejessier npu KaKOM COCTOsHUM (HAXKATA KHOLKA WJIA HET) LOJAETCH CUHAJ HA JBU-
JKEeHHMe B KOHTPOJLIEp.

e Open - orKaTas KHOMKA CIATACTCS KOMAHION IBUKEHUS.

e (Close - naxxarass KHOIIKA CUATACTCA KOMAHJION JIBUKCHUS.
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B 6sioke Click settings nacrpauBaercs «KJMK» KHOLNOK. Harkarue KHOLKU Ha KPATKOE BPEMs MHTEPIPETH-
pyeTcss Kak KJIUK.

Maz click time - makcuMasabHOe BpeMsl Kiuka. /1o mcTedeHus 9TOro BpeMeHH epBasi CKOPOCTh He BKJIIOYA-
ercs.

Delta - cmewenue (neabra) nozunuu. Konrposiep cMelaercst Ha 970 PACCTOSHUE PU KAXKIOM KJIUKE.
Biok Speed settings comepxkuT HACTPOIKYM TAfiMAyTOB M CKOPOCTEH IBUKEHUS.

Timeout [i] - BpeMs, MO HCTedYeHHH KOTOPOTO CKOPOCTDL mepekiiodaercs co Speed[i] ma Speed[i+1]. Ecan
Kakoii-1u60 u3 Timeout[i] paBen HyJ0, TO HEpEKJIIOYEHUE HA TIOCIIEYIONIIE CKOPOCTHU IPOUCXOAUTD He Oynet.

Speed[i] - ckopocrb, Ha KOTOPOii noJKeH paborarb morop nocse spemenu Timeout[i-1]. Eciu kakas-iu6o
CKOPOCTH paBHA HYJIIO, TO MEPEKJIIOUEHNE Ha Ty U MOCIEAYIONNe CKOPOCTH IPOUCXOIUTD HE OyIer.

Kowmamaer HacTpoiiku onucanb B pasnaene Onucanue npomokosa 00MeHa.

5.3.10 Hactpoikn undpoBoro sxoga-sbixoga obuiero HazHa4veHus

B okne nacrpoek nporpammbl Hacmpotixu npozpamme, Device -> EXTIO
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Settings SM1 n

¥ Device
Borders ExtIO setup
Maximum ratings
Motor & Driver type
DC motar [ tnvert
BLDC motor
Stepper motor
Power management Stop on input
Brake control

10 pin is output

ExtIO mode

Control Qut always off -

Position control
Home position
PID control
TTL sync
LUART
EXTIO
About device
* Program
Interface
Cyclic motion
Laog
Graph
User units
About
w Stage
Positioner name

Load settings from flash | | Load settings from file...
Default file location Save settings to flash Save settings to file...

Compare two files

Reset Cance| Apply

Puc. 5.29: Bkaagka «Hacrpoiiku mumdpoBoro BXoma-BbIX0/1a OOIIEro Ha3HAYEHU»

Tloapobuoe onucanue B pasaene [[u@posoti 6xod-6vir00 00ULe20 HAZHAEHUA.
ExtIO setup

10 pin is output - ecau daar ycramnossen, To Hoxkka ExtIO paboraer B pexxumMe BBIXOIA, WHAYE B PEKUME
BXOJIA.

Invert - ecnm ¢ar ycTaHoOBJEeH, TO IEPEXOJ B HYJIE€BOH JOTMYIECKHI YPOBEHb IMPUBOIUT K BBIIOJTHEHHUIO
JeiCcTBUS.

ExtIO mode - Boibop pekuma paboThI

Ecnu ExtIO ckoudurypupoBan B pekuMe BXOJa, TO AKTUBEH BBIOOP HACTPOEK JEHCTBUS KOHTPOJLIEpA IO
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BXO/HOMY UMILYJIBCY:
e Do nothing - HIYero He AeaTh.
e Stop on input - Bemmoaautb Komanda STOP.
e Power off on input - Bemonuaurs Komanda PWOF'.
e Mouwr on input - BemmosanTh Komarnda MOVR.
e Home on input - Bemoaunts Komanda HOME.
e Alarm on input - Boiitu B cocrosiaue ALARM.

Eciu ExtIO ckondurypupoBal B pezkuMe BbIXOJ/1d, TO AKTUBEH BbIOOP COCTOSIHUS BBIXOJA B 3aBUCUMOCTU OT
COCTOSTHUST KOHTPOJIJIEPA:

e Out always off - Bcerna B HEAKTUBHOM COCTOSTHWH.

o Out always on - Bcerga B aKTUBHOM COCTOSTHUH.

e Out active when moving - B AKTUBHOM COCTOSIHUM B IPOLECCE JIBUXKEHHUS.

e Out active in Alarm - B aKTUBHOM COCTOSIHUHM, €CJIM KOHTPOJLIEP B cocTosiHuu Alarm.

o Out active when motor is on - B aKTUBHOM COCTOSTHUH, €CJIH 3aMUTAHBI OOMOTKH MOTOPA.

o Out active when motor is found - B AKTUBHOM COCTOSIHUH, €CJTH MOJKIIOYEH MOTOP.

5.3.11 Hactpoiika Tuna gBuratens

B oxkue nacmpoexr npoepammu, Device -> Motor & Driver type
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Settings SM1

* Device
Borders
Maximum ratings
Motor & Driver type
DC motor
BLDC motor
Stepper motor
Power management
Brake control
Control
Position control
Home position
PID control
TTL sync
LUART
EXTIO
About device

* Program
Interface
Cyclic motion
Laog
Graph
User units
About

w Stage
Positioner name

Reset

Engine type

Default file location

Load settings from flash | | Load settings from file...

Save settings to flash Save settings to file...

Compare two files

Cancel Apply

Puc. 5.30: OxkHO HACTPOEK THUIIA, IBUTATEJIS

WNupukanusa tuma nBuraresis - maroBbiit Stepper motor nubo BLDC-motor. Takxke BoiOHpaeTcs: CHIOBOI

JApaiiBep Juid ylpaB/IeHusd:

e Integrated. Vcmonp3yercs B manHOi MOmudUKAIUN KOHTPOJLIEPA.

e Discrete FET driver. Byzner ucmombp3oBaTbcs B OyayInx BEPCHSX.

Ilpenynpexgenue: Cwmena Tuma apaiiBepa wWju TUIA MOTOPA TO KPUTHYECKAs] OMEPAIldsi, KOTOPYIO
HE CJIEJIyeT BBIMOJIHATh B MOMEHT BpalleHus Auraresid. [jisi KOpPeKTHONW CMEeHbI HY2KHO 00eCTOYUTh 00-
MOTKH TE€KYUIEro JBUraTesid, OTKJIIOYUTh €10, U3MEHUTH THUIL JIBUTATed, [IOJK/IIOYUTD JIBUTaTes b JPYyroro
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tuna. To e camoe Kacaercst ¥ CMEHbI TUTA JpaiiBepa ¢ WHTErPUPOBAHHOTO HA BHEITHUN W HAODOPOT.

IIpumeuanme: JlocTymHble THIBI ABATATEEH OMPEAEISIIOTCA UCIOAb3YeMOil MPOIuBKOii. JlocTymibie apaii-

Bepa ylpaBjeHUud OLPEIeIAI0TCA TUIIOM ILJ1aThl KOHTPOJLIEPa, 38 UCKJIIOYEHUEM BHELIHero JipaiiBepa.

5.3.12 Hacrtpoiika koHtypos M -perynuposanus

B okue nacmpoer npoepammu, Device -> PID control

Settings SM1
- .
Device PID regulators setup
Borders
Maximum ratings Kp 0 |6 S |
Motor & Driver type =
Ki -
DC motor E |SD |
BLDC mator Kd 0 0,028 g
Stepper motor
PID tuning

Power management
Brake control
Control
Paosition control
Home position
PID control
TTL sync
UART
EXTIO
About device
* Program
Interface
Cyclic motion
Log
Graph
Uszer units
About
v Stage
Positioner name

Reset

Default file location

Load settings from flash | | Load settings from file...

Save settings to flash Save settings to file...

Compare two files

Cancel Apply

Puc. 5.31: Okno nactpoiiku koutypos IV /I-perynupoBanus
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B srom pasmene Bbr moxkere m3meHuTb Kodhpdurmentor I/ I-perynaropos. Ucnonb3yerca peryasaTop mo
HanpsKeHnio, 3 kosbdnummenta K, K; n K, MoryT m3mMeHAThcs B Auanaszone 0..65535.

Tons kosdpdurmenTor [T/ ¢ 1pobHOI 9aCThIO UCIOIB3YIOTCH TOIBKO miist yupasjierns BLDC asuraresem.

Ilpenynpexaenue: He mensitte nactpoiiku [I1/1-perynaTopoB, eciu BbI He YBEPEHDI, UTO 3HAETE, UTO
nemaere!

Komanmger macTpoiiku ommcanbl B paszgene Onucarue npomoroaa obmena. Hacrpoiika [T I-perymstopos
omucansl B paszaene [[U/]-anrzopumm das ynpasaernus BLDC deuzamenem.

5.3.13 O koHTponnepe

B okue nacmpoer npozpammv, Device -> About device
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Settings SM1 n
v Device
Borders Board
Maximurmn ratings
Motor & Driver type R T ! Choose Firmware
DC motor Hardware version: 2.3.0
BLDC motor Bootloader version: 0.0.0 Update from file
stepper motor Firmware version: 4.3.0
Power management Latest firmware: 4712 Autoupdate
Brake control
Centrol
Position control Friendly name: | {
Home position [
PID control
TTL syne Information
UART
EXTIO Manufacturer: | KIMC |
About device Manufacturer ID: |5M |
% Program
Interface Product description: |>{ISM-USB |
Cyclic motion
Log Technical support
Graph
User units
About When you dick the technical support button, the email dient will open, ifitis
v Stage installed, If itis not possible to identify the email dient, the technical suppart

page will open, where you can register if you have not yet contacted the

Positioner name technical support service and ask guestions.

Documentation for the controller
All software versions

Load settings from flash | | Load settings from file...
Default file location Save settings to flash Save settings to file...

Compare two files

Reset Cancel Apply

Puc. 5.32: Brknagka «O06 ycrpoiicTees

B paznene Board orobpazkaercss nadopManms 0 KOHTPOJIIepe:

Serial number - cepuiiHbiii HOMEpP yCTPOHCTBA.
Hardware version - anmapaTHasi Bepcus.
Bootloader version - Bepcust 3arpy3<uka.
Firmware version - Bepcusi POIIUBKH.

Latest firmware - nocjieansis 10CTylHAs BEPCUs [POIIUMBKU /Ul JAHHOIO KOHTPOJLIEPa (CYUThIBACTCSH
U3 MHTEPHET NPU HAJWYUY WHTEPHET-COCIVHEHNU ).
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e Kuonka Update from file orkpbiBaer juasor OOHOBJIEHUS [POIIUBKHY.

Buibepure daiir npormmuBku ¢ pacimmpennem .cod u Haxkmure kHOMKY Open. mDrive Direct Control 3amy-
crut obuosserue BcTpoeHHoro 110 u orobpasur coobinenne «Please wait while firmware is updatings. He
BBIKJTIOYAiTe KOHTPOJIJIEP BO BpeMsi oOHOBIeHusA. [locie 3aBepinenns OOHOBIEHUS OTOOPA3UTCS IHATOTOBOE
okto «Firmware updated successfully».

Kuomka Choose Firmware OTKpbIBaeT A@ajior BHIOOPA BEPCHY MPOITUBKYU HA KOTOPYIO OyJET MpOM3BEIEHO
obmorsierne. Crnmcok Bepcuit m camu (HAMIbl MPOMIMBOK CKAYUBAIOTCS AaBTOMATWYEeCKH w3 umHTepHeT. s
paboThI 3TOrO THUIA OODHOBJIEHUST HEOOXOIMMO HAJIMYNEe AKTUBHOTO WHTEPHET-TIOAK/IIOYeHNsA. B auasioroBom
OKHE BbIOEpuTe HEOOXOIUMYIO0 BepCcHio mpormuBKy 1 Haxkvure «Update firmwares.

Kuouka Autoupdate 3amyckaer 0OHOBJIEHNE LPOLIMBKY U3 MHTEPHET HA IIOCJIEIHIOK JIOCTYIHY0 BEPCUIO.

Friendly name - mo3BoJIsIeT yCTAHOBUTH MPOM3BOJIHLHOE MMSsT KOHTpOJLIEpa. Ecin 3natenne UMeHn HEeIyCcTo, TO
9Ta CTPOKA Oy1€T BHIBOAUTHCS B 3ar0JIOBKAX OKOH BMECTO HIACHTU(PUKATOPA U CEPUITHOTO HOMEPA yCTPOICTBA.
D10 UM yA0OHO UCIOIB30BATH €CJIH K KOMIBIOTEPY MOAKIIOUEHO HECKOIBKO KOHTPOJLIEPOB.

B pazzene Information orobpazkatorca jganubie 00 yCTPOMCTBE: IPOU3BOAUTEIb, UAEHTU(PUKATOD yCTPOIi-
CTBA, TUT YCTPONCTBA. DTU JAHHBIE CUNTHIBAIOTCS U3 BHYTPEHHEH MaMITH KOHTPOJLIEPA.

Bce st mannbe coobmmaiorcs nporpamve mDrive Direct Control mpu nmoaxkiro9eHnn yecTpoicTBa.

5.3.14 Hactpoiika kuHematuku asuxerus (BLDC moTtop)

B okue nacmpoer npozpammu, Device -> BLDC Motor
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Settings SM1 n
- -
Device Motor parameters "
Borders
Maximum ratings [ Revers
Motor & Driver type ] Move with max speed
DC motor
| )
BLDC mator Limit speed with max speed
Stepper motor Max nominal speed | 1,240 mms s |
Power management
g Mominal current: | 2800 mA > |
Brake control
Control Amplitude current
Position cclnr.ltrol ] Max voltage 12000 my S
Home position
PID control Motion setup
TTL sync
UART Working speed ] 1/1000 |D.255 mm/s =
EXTIO ) [[] Backlash compensation 2.375 mm =
About device
~ Program Backlash compensation speed 0.255 mm/s =
Interf
Mremace Acceleration |D.5I:ID mm/s2 = |
Cyclic motion
Log Deceleration |I-".985 mm,fs2 5 |
Graph =
User units Mumber of pales | 200 = |
About
e Feedback
v Stage
Positioner name (®) Encoder Single-ended -
Encoder counts per turn 4000 counts =
[] Encoder reverse
Linear motor wizard
W

Default file location

Reset

Load settings from flash | | Load settings from file...

Save settings to flash

Save settings to file...

Compare two files

Cancel

Puc. 5.33: OkHO HACTPOEK KUHEMATUKU JIBUKEHMU ST

5.3.14.1 Motor parameters - HaCTPOMKN 31EKTPOMOTOpA

Apply

Revers - ycranoBka 3Toro ¢Jiara 1mo3BoJisieT CBsA3aTh HallPaBJIEHIe BPAIEHUs MOTOPA C HAIPABJIEHUEM CUeTa
Tekyieil no3uruu. 3menure cocrosinue durara, eciid MoJI0KUTETFHOE BPAIEHIEe MOTOPA yMEHBIIAET CIeT-

qukK no3unuu. JleitcTBue 3Toro ¢gpiara paBHOCHIBHO MOAKIIOYEHIIO OOMOTKH MOTOPAa B 00PATHO MOJISPHOCTH.

Move with maz speed - pu ycTaHOBIEHHOM (hjlare MOTOP WTHOPHUPYET 33JAHHYI0 CKOPOCTh W BPAIIAETCS C

MAaKCHUMAaJIbHOI JOIyCTUMOR CKOPOCTBIO.

Limit speed with maz speed - mpu yCTaHOBIEHHOM (hyrare KOHTPOJIJIEP OTPAHNINBAET MAKCUMATBHYIO CKOPOCTH
110 KOJIMIEeCTBY 00OPOTOB B CeKyHIy 3HadeHueM mosas Max nominal speed.
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Mazx nominal speed, Maz voltage - HOMUHAIBHBIE TapaMEeTPbl MOTOpA. Ecjan OHM AKTHUBHBI W IIPUMEHUMbBI
JUIS JAHHOTO IBUTATE]IsI, TO KOHTPOJIJIEP OMPAHUYMBAET ITU MApPAMETPhI B 3aJAHHBIX pamkax. Hampumep,
€CJI CKOPOCTh U HAIIPs’KEHUe Ha MOTOPOE MPEBLICUIN HOMUHAJIbHBIE, KOHTPOJIJIEDP OyIeT CHUKATH BBIXOIHOE
BO3IeiicTBYE, MOKa 00a 3HadYeHUs He OyayT B mpeaersax HOpMbl. OIHAKO MPU 3TOM KOHTPOJLIED OCTAHETCS B
pabodem cocTosiHuE, OYIeT BBIIOTHATH TEKYIIYIO 33/1a9y.

Baxmno: «Max voltage» 370 MakcuMajbHAsS PA3HOCTH MOTEHIIUAIOB MEX Iy AByMsi BeiBogamu BLDC moTo-
pa. B 10 e BpeMmsi, HAIIPSKEHNE HA KAYKIOM BBIBOJIE MOTOPA OTHOCUTE/ILHO 3eMJIM KOHTPOJIEpa (MMEHHO 9TO
Hanpsizkenue orobpazkaerca na rpadpuke «Windong A Voltage», «Winding B Voltage») moxer npesbiiiars
«Max voltage».

Amplitude current - eciu 370T (JIar ycTaHOBJIEH, KOHTPOJJIEP WHTEPIPETUPYET HACTPOMKY TOKA KakK MaK-
CUMAJIbHBIN aMIInTyaHbIi TOK. Ecau duar cHAT, KOHTPOJIIEp MHTEPIPETUPYET BBEIEHHOE 3HAYEHHUE TOKA,
KaK TOK, IOCYATAHHBIA C y4ETOM MAKCHMAJBHOIO TEILIOBbLIEIeHNsI. Boee moapobHO O HOMUHAIBLHOM TOKE
n remnosbraeneann BLDC cm. Pacuém nomunanbrozo moxa

5.3.14.2 Motion setup - HaCTPOKN KNHEMATUKN OBVKEHUS
Working speed - CKOPOCTH IBUKEHUSI.

Daaz 1/1000 - no3Boasier paboTaTh HA CBEPXHU3KUX CKOpOCTsAX. Eciau duiar ycraHoBieH, 3HaAYeHUE U3 M0JIs
«Working speed 6yzner paszgesneno ma 1000.

Backlash compensation - komnencanust godTa. Tak Kak MEXaHUKA TO3UIINOHEPA, He WIeAThHA, CYIIEeCTBYeT
pasinune npu MOAXOoJe K 3aJaHHOM TOUKe CIpaBa U CjIeBa. IIpu BKJIIOUEHHOM PEXKMME KOMIICHCAIUHU JII0dh-
Ta TMO3WIMOHED Oy/JeT MOAXOAUTH K TOYKE BCErja C OHON CTOPOHBI. YCTAHOBJIEHHOE 3HAUEHUE OMpEeJIsieT
KOJIMYECTBO IIAroB, Ha KOTOPOE MO3UIMOHED OyIeT IPOXOIUTDh 3aJAaHHYI0 TOYKY 9TOOBI BO3BPAIIATHCA K HEM
¢ OmHOH M TOH 2kKe cTOpOoHBL. Ecnm ykazaHHOoe 4mcyio 6oJblne Hysd, IMO3HIAOHED OymeT IMOAXONMTH K TOYKE
Beerga cupasa. Ecau MeHblIe Hyss, TO BCErIa CJIeBa.

Backlash compensation speed - ckopocTh KommeHcanuw Jo@Ta. [Ipy BKIIOUYEHHOM pEXXKMME KOMITEHCAIIH
modra Backlash compensation no3urmonep OymeT MOIXOAWTb K TOYKE CIIPABA WJIU CJIEBA C YCTAHOBJIEHHON
CKOPOCTBIO, OIPENeIsaeMOil KOJMIECTBOM IIaroB B CEKYH/LY.

Acceleration - BKJItO4aeT pexKuM JBUYKEHUs C YCKOPEHUEM, YUCIOBOE 3HAYEHUE MOJIs - BEJIMYUHA YCKOPEHUS
JBUKEHNS.

Deceleration - BenynHa 3aMe/JIEHUS [BUKEHUSA.

Number of poles - KOIMYeCTBO MOJIOCOB 38 0OOPOT.

5.3.14.3 Feedback - Hactpoiikn obpaTHoii CBsi3n

Encoder - ucnonb3oBanme sHkodepe B KQUECTBE JaTdnka 0OpaTHOM cBs3u. Ilpy BKIIIOUEHWW JAHHON OmIuu
JIOCTyTIEH BBIOOD THUIA dHKOAEpa: HeanddepeHnuaababiil, 1uddepeHnaabablil Wk aBTOMATHIECKOE OIpe-
JIeTIeHTE.

Encoder counts per turn - KOIu4eCcTBO UMILYIHCOB SHKOJEPA HA OJUH IIOJHBIA 060POT OCH MOTODA.

Linear motor wizard - OTKPHITH INAJIOT JJI5T HACTPOWKHU JIMHEITHOTO MO3WITHOHEDA.

5.4 Hacrtpoiikn nporpammbl mDrive Direct Control

5.4.1 Hactpoiikn nHtepceiica abcTtpakTHOro no3mumnoHepa

B okue nacmpoex npozpamms, Program -> Interface -> General motor
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Settings SM1 n

* Device

Burd.ers _ Slider settings
Maximum ratings

Motor & Driver type Left slider bound | -3000.000 mm S |
DC motor

BLDC motor Right slider bound |6|:|D,|:||:|D mm = |
Stepper motor [] use values from "Borders™ page for slider bounds

Power management .
Brake control

Control Paosition settings
Position control
Home position Show secondary position
PID control
TTL sync
UART
EXTIO
About device
¥ Program
¥ |nterface
General motor
Attenuator
Cyclic motion
Log
Graph
Uszer units
About
¥ Stage
Positioner name

Load settings from flash | | Load settings from file...
Default file location Save settings to flash Save settings to file...

Compare two files

Reset Cancel Apply

Puc. 5.34: Okno Bkaagku «HacTpoiiku abCTpaKTHOrO TMO3UIMOHEPA»

B 3r0it BK1a1KE HACTPAMBAIOTCS TTAPAMETPHI OTOOPAYKEHUST CIANIepa U HACTPOWKH 0TOOPAKEHISI BTOPUYHOTO
MTOJIOYKEHUs JJIsi ODIIEero MOTOPHOTO ycTpoiicTBa. Haxomurcs B 24a6HOM 0OKHE W BU3YaJHHO MTPEICTABIISIET
TEKYIIYIO TO3UIINI0 OTHOCUTEJIHHO T'DAHUIL.

-300 -230 -200 -150 -100 -50 0 50

¥10 mm

Puc. 5.35: ®parmenT OCHOBHOI'O OKHA IIPOrPAMMBI CO CJIai1epoM
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I'pyuna Slider settings cojep:kur HaCTPOMKM Cjaiijepa:
Left slider bound u Right slider bound comep:kar JIEBYI0 U MPABYIO TPAHUILY CJaiiepa COOTBETCTBEHHO.

Qaaxok Watch over limits nacrpauBaeT Takoe OBEIEHNE TPAHUIL CIaAepa TPU KOTOPOM TIPH BBIXO/IE TEKY-
et O3UIUHN 38 AUANA30H CAaigepa, MKaId HAIMHAET CMeMaThCsa, 9T00bI 0TOOPA3UTh TEKYIIYIO MO3UIIHIO.
O61as orobpazkaemasl Ha CJiaiijgepe [QUCTaHiys 1Py 9TOM ocraercsd Heum3MeHnHoil. He ucnonb3yercs 1o ymo.-
qaruio. JlaHubiil (QJraxkok ymo0eH KOrma BBl 3HAETE AUAMA30H MEpeMeIleHus! MO3UIMOHEPA, HO He 3HAETe
MPUBS3KY ITOTO MOJIOYKEHWs K 3HadeHwmsiM, orobpaxkaembim B mDrive Direct Control, mampumep, mo mpo-
BeJleHUsT KaJnOpOBKU. JacTO MCIOJIB3YeTCs COBMECTHO C HACTPOIKaMu W3 BKJIAAKU Hacmpolka ucrodnozo
NONOHCEHUA.

I'pyuna Position settings couepkuT HACTPORKU OTOOparKeHKs BTOPOCTEIIEHHOMN [TO3UIMH,

Daxok Show secondary position BKIIOYaeT 0TOOPAYKEHNE BTOPOCTEMEHHON TO3UIINY [0 SHKOIEPY B TJIABHOM
OKHE IIPOrpaMMBbI.

5.4.2 Hactpoiika pexuma LUKINYeCKOro ABUXXEHUS

B okue Hacmpotixu npozpamms, Program -> Cyclic motion
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Settings SM1 n

v Device
Borders Cydic motion setup

Maximum ratings Point to point setup

Motor & Driver type () Border to border
OC motor Left |EI.DIZIEI mm

Ak

BLDC motor @ Point to point Right | 0.000 mm
Stepper motor

Power management
Brake control

Ak

Control
Position control
Home position
PID control
TTL sync
UART
EXTIO
About device
¥ Program
¥ |nterface
General motor
Attenuator
Cyclic motion
Log
Graph
Uszer units
About
¥ Stage
Positioner name

Load settings from flash | | Load settings from file...
Default file location Save settings to flash Save settings to file...

Compare two files

Reset Cancel Apply

Puc. 5.36: Oxno BKIaaxn «PexkuM NUKIMIeCKOro JIBUKEHU»

JarHas BKJIaIKa MpeJHA3HAYEHA /I HACTPOUKN IUKJIMIECKOTO MEPEMENIeHns MeXKAY JBYMs 3aJaHHBIMA
nonoxkenusaMu. Vcmonb3yercs rimaBHbIM 00pa30M B AEMOHCTPAIIMOHHDIX IEIIX. PesKuM BKTIOUAETCsS KHOTKOM
Cyclic B 2a06H0M 0KHe, BBIKJIFOYAETCS KHOIKON Stop B 2aa6HOM OKHE.

HacTpoiikn pexxuMa IUKINIECKOTO IBUKEHUSI:

Border to border - nukindeckoe MepeMeIIeHne MeXKy IPaHWIlaMU HAaCTPOEHHBIMU BO BKJIke Hacmpotka
QuaNa30Ha 06UNCEHUA U KOHUELEHLT SbiKkAt0ouamenet. JIBuKeHne HaYMHAeTC s K JIEBO IPAHUIIE.

Point to point - nmukIMYIECKoe mepeMerenne MexKay 3aJaHHbIMU B rpymmne Point to point setup Todkamm.
Tlozummonep mepemeniaeTcss B JIEBYIO TOYKY, OCTAHABINBAETCS B Hell, TOCIe ITOTO TIepPeMeIIaeTcs B MPaBYI0
TOYKY, OCTAHABJINBAETC, Jajee UK TTOBTOPSETCS.
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5.4.3 Hactpoiika noruposaHus

B okue nacmpoer npoepammo, Program -> Log

Settings SM1 n
 Device

Bnrd.ers ) Display messages by loglevel
Maximum ratings
Motor & Driver type mDrive Direct Control Warning, error -
DC motor i -
BLDC maotar Libxirne Warning, error -
Stepper motor Script Infao, warning, error ~
Power management
Brake control [] Enable log autosave
Control

Paosition control
Home position
PID control
TTL sync
UART
EXTIO
About device
* Program
v |nterface
General motor
Attenuator
Cyclic motion
Leg
Graph
User units
About
v Stage
Positioner name

Load settings from flash | | Load settings from file...
Default file location Save settings to flash Save settings to file...

Compare two files

Reset Cancel Apply

Puc. 5.37: Okuno macrpoex jora nmporpammbl mDrive Direct Control

Jlannast BK/Ia/IKa IPEIHA3ZHAYEHA JJIsd HACTPOUKH yPOBHS [IOIPOOHOCTH JIOTMPOBAHUS.

B 6ioke Display messages by loglevel Bo3aMOXKHbBIE OMMIMU 3TO HE BHIBOAUTL HUuero (None), BIBOIUTH TOJBKO
omubku (Error), omubku u npeaynpexaenus (Error, Warning), omubku, npeaynpexaeaus u uadbopMary-
ounble coobinenus (Error, Warning, Info) mia xaxmoro u3 ucrounukos: nporpamma mDrive Direct Control,
6ubmoreka libxime u Momynb ckpunToB Scripts.

IIpu Brutouenun omniuu FEnable log autosave BKIIOYaeTCs aBTOCOXpaHeHwe JIora B (aiijl, myTh K IUPEKTOPUN
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xpanenust (aiiyia 33J1aeTcsd B CTPOKE HUKe. 3auch B Bafll IPOU3BOJUTCS KAXKJIbIE § CEKYH/I.

Nms daiina: «xilab_log I'TTT.MM. 1 /1.csv», rae ITTT, MM u JI/I - TekyImue roj, Mecsii U JI€Hb COOTBET-
creerro. @opmar coxpanenubix ganabix: CSV . B daiisn 3amuckBaoTcst BCe COOOIIEHUsT JIOTa, HE3ABUCAMO OT

YPOBHA JIOTUPOBAHUAA.

5.4.4 OOuwme HaACTpOIikn oToOparkeHnst rpacpukos

B oxkue Hacmpotixu npozpamms, Program -> Graph

Settings SM1
Device
¥ Program Common setup
Interface
Cyclic motion Visible interval |6|:| s * |
Log . =
v |Graph Update interval | 100 ms = |
Position
Speed [] Break data update when motor stopped
Encoder Autostart charts on window open
Flags

Engine voltage
Power voltage
USE voltage
Winding A voltage
Winding B voltage
Winding C voltage
Engine current
Power current
USE current
Winding A current
Winding B current
Winding C current
PWM
Temperature
loystick
Analog in

User units

About

Stage

Reset

Puc. 5.38: Briuagka o0mux HACTPpOEK orodparkenust rpadpukon

Default file location

Load settings from flash

Save settings to flash

Load settings from file...
Save settings to file...

Compare two files

Cancel Apply

Visible interval - muTepBaj BpeMeHH, OTOOpaykaeMblii Ha rpaduKax MO TOPU30HTAILHOM OCH.
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Update interval - nepuos oOHOBIIEHUS JTAHHBIX I'PADUKOB.

Break data update when motor stopped - ocCTaHOBKa, OTPUCOBKY IpadpUKOB, KOT/Ia MOTOP OCTAHOBJICH. JLIaHHbIi
dutar mo3BosIsieT GoJiee pANMOHAILHO UCIOIBL30BATh MJIOMAAb rpaduKa, yaaisas 00JacTh, KOTIa [IBUXKEHUE
MOTOPa OTCYTCTBYET.

Autostart charts on window open - aBroMarM4yecKOe HadaJi0 O0TOOpaxKeHus JaHHBbIX Ha IpaduKax Ipu OT-
KPBITHY OKHA. KCJIM BBl XOTUTE BKIIOYATH TPAGUKNA BPYUHYIO, OTKIIOUUTE 3Ty OMINIO.

5.4.5 NnavsngyanbHbie HacTPoOikn otobpakeHusi rpacdrkos

WumButya bHbIe HACTPOHKHU OTOOparkeHust rpaduKOB 3aJaI0TCA B 0KHAL HAcpoek npozpamms, Program
-> Graph -> ...

Hactpoiika oTobparkerus rpadrka BKIIOYIAET B ce0s CTUIb TUHUN U HACTPORKH MACIITAOMPOBAHMS TPapUKa
110 BEPTUKAJbHONU OCH.

Hanpumep, Bkiaaka Position:
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Settings SM1 n

Device

b
Program Position curve setup

Interface

Cyclic motion Line width 1,0 S

Lo

- Gragph Color I 000000
Position Line style —— Solid fine -
Speed
Encoder Scaling
Flags
Engine voltage Scale min |EI,D = |
Power voltage Do |E| 0 = |
USB voltage - z
Winding A voltage [ Autoscal
utoscale

Winding B voltage
Winding C voltage [] Antializsing
Engine current
Power current
USB current
Winding A current
Winding B current
Winding C current
PWM
Temperature
loystick
Analog in

User units

About

Stage

Load settings from flash | | Load settings from file...
Default file location Save settings to flash Save settings to file...

Compare two files

Reset Cancel Apply

Puc. 5.39: Bknagka nHIuBY/1ya IbHBIX HACTPOEK HA mMprMepe rpaduKa 0TOOPAKEHUS TOJI0KEHU

I'pynmna mapamerpos Position curve setup mo3BoJIsieT MEHSTH MapaMeTpbl KpuBoii. OHa BKIIIOYAIOT B CeOst
romamuay Line width, mser Color u tun sivaun Line style.

I'pynna mapamerpos Scaling mo3BoJiieT MEHATH AMANA30H OTOOPasKeHHsl KPUBOHM II0 BEPTHKAJILHONR OCH
yCTaHOBKOU 3Hadenuii Scale min u Scale max.

TTpu BoiGpannom duare Autoscale TpOU3BOAUTCS aBTOMACIITAOUPOBAHNE TIPEIEIIOB ITKAJIBI B COOTBETCTBUN
C TIpeieslaMu U3MEHEHUs mepeMeHHo o ocu Y. B sTom ciywae mapaverpsr Scale min u Scale maz uraopu-
pyIOTCSL.

®Quar Antialiasing BKIOYaeT criaxkKupaHue JUHUl rpaduka, MO3BOJIAIIIee J00UThCsS Oojiee Ka4eCTBEHHOIO
0TOOpaKEHUsT, HO HECKOJIBKO 3aMe/JISIONIee MPOIECC PUCOBAHUS IpaduKa.
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Anasiornynble napaMerpbl 0TOOpazkeHusd rpapPuKOB MOTYT ObITh 3aJaHbl I B OCTAJbHBIX BKJIAJKAX Pa3Iesa
Graph, Takux xkak Speed, Encoder, Flags, Engine voltage u npyrux.

5.4.6 Hactpoiikn otobpa>keHusi Nosib30BaTe/IbCKUX eqUuHUL,

B okue nacmpoer npozpammo, Program -> User units

Settings SM1 n
Device
~ Program User units
Interface Enable user units
Cyclic motion T | = | _ | — | | |
Log atio 20 0/256 steps = =1 = [mm
Graph Precision | 3 dedmals : |
User units
About Get from EEPROM
Stage
Correction table
Load table
Clear table
Load settings from flash | | Load settings from file...
Default file location Save settings to flash Save settings to file...
Compare two files

Reset Cancel Apply

Puc. 5.40: Okuo Bknaaku «HacTpoiiku oToOpazkeHust MOIb30BATEIbCKIX €IUHUI>

JanHasg BKJIAJIKA IpeIHA3HAYEHA, I HACTPOUKH OTOOParKeHHs ITOJIb30BATEHLCKUX eauHull. Vcmombp3yercs
JUIs ymoOCTBA 3aJaHUS M CUMTHIBAHWS KOOPIMHAT B TMPUBBIYHBIX TOJB30BATEII0 €IUHUIAX. JTA BKJIAIKA
TaKKe TI03BOJIIET MCIOIb30BATh MabAULY KOPPEKUUL KOOPIUHA, IS TOJb30BATEIbCKUX enuuuIl. Tabuia
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KOPpPEKIMU KOOPpAUHAT IIO3BOJIAET 3HAYUTEJIbHO IIOBBICUTDH TOYHOCTD IIO3UITMOHUPOBAHUA IIPU NCIIOJIb30BaHNU
TIOJIB30BATEJILCKUX €IUHUIL U3MEPEHUA.

5.4.6.1 Monb3oBaTenbCKMe eqUHULLbI

Enable user units - BKIro4aeT 0TOOpPAKEHUE 110JIb30BATE/IbCKUX €MHUIL BMECTO 1IAroB,/ MUKDOLIAroB (B CJIy-
4ae IAaroBoro ABurarelis) uiu orcaeros sukoiepa (B ciaydae BLDC). [Tonb3oBaresibckue eauHuibl 3aMEHAIOT
coboif maru (0TCYeTh) TOJIBKO JIJisi OTOOPAYKEHUs B TIIABHOM OKHE MPOTPAMMBI U HE BJIUAIOT HA HACTPOHKH
BKJIQJIOK Settings.

Ratio - ko3 durmenT mepecyera u3 MAroB WX OTCIYETOB B MOJIH30BATEIHCKUE €IWHUIBI, 33/1aeTCsA KaK OT-
HOIIIEHUE «X IIAroB = y €IuHully. Besmuwab X, y, a TakkKe OTOOPaKAEMOE HA3BAHWE €IWHUIHI BBOISATCS
[10JIb30BaTEJIEM.

Precision - TOYHOCTH OTOOPAKEHUsT, KOJTUIECTBO 3HAKOB TOCTIE 3ATIATOMN.

5.4.6.2 Tabnunua kKoppekuun KoopguHaTt asi 0os1ee TOHHOro NO3nLUMOHVPOBAHUS

Hexkoropsre dbyurmuu misi paboThl € MOJb30BATEIbCKAME €JIWHANAMHU TO3BOJISIIOT HCIOIb30BATH TabJIUILY
KOPPEeKIINY KOOP/UHAT /it O0Jiee TOYHOrO TO3UIIMOHUPOBAHUS.

Load table - 3arpyx)aer mabauyy xoppexyuy xoopdurnam. B ciydae ee ycrmemnoit 3arpy3ku CipaBa OT KHOTIKH
nosiBuTCst mMs daiina 3arpyxxennoit Tadbsnipl. C 3Troro MmoMmenTta onpejeiennabie calb dyHKImn, Koropbre
BBIIOJIHSIIOT [I€PecYeT KOOPJAUHAT C UCIIOIb30BAHMEM KOPPEKTHPOBOYHON TabaHIbl, OYAyT IPOU3BOLUTD IIe-
pecyer, BILIOTh 10 OYMCTKHU Tabymibl ¢ nomouibio Clear table.

Clear table - ounnaer koppekrupymoilyo tabuuimy. Bece calb dynkiuu paboraior B 0ObIMHOM peKUME.

5.4.7 O nporpamme

B okue nacmpoer npozpammu, Program -> About
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Settings SM1 n

Device

¥ FProgram mDrive Direct Control version: 3.0.3
Interface
Cyclic motion Library wersion: 2.14.15
Log
Graph
Uszer units
About

Stage Latest mDrive Direct Control software can be found here

Qt version: 4.8.6

Remave all custom configuration files

Load settings from flash | | Load settings from file...
Default file location Save settings to flash Save settings to file...

Compare two files

Reset Cancel Apply

Puc. 5.41: Briragka «O nporpammes

B stom paznerne orobparkaercs Bepcust mporpamMmbl mDrive Direct Control. Tak»ke maHa CChIIKa HA CTPAHUILY
¢ TocJIeTHei Bepcueiil MporpaMMHOTO 00eCTIeIeHNsI.
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ﬂ Remawve all custom configuration files #

This will rernove all saved configuration files for all contrellers and reset all mDrive
Direct Control settings to their defaults.
mDrive Direct Contrel will then close and will need to be recpened.

Do you wish to continue?

K Cancel

Puc. 5.42: Tnanor o9ncTky mOJIb30BATENBCKUX KOHMUrypaIuit

Kunonka «Remove all custom configuration files» orobpazkaer auanor ¢ BO3MOXKHOCTBIO yJIAJIEHUS BCEX KOH-
dburypanuoHHbIX (HAIOB, CO3TAHHBIX MOCJIE WHCTAJIIAINN Kak pe3yabrar 3amyckoB mDrive Direct Control.
D aiisIbl, KOTOPBIE MOTYT OBITH YIAJEHbI, HAXOAATCA B aupekTopuu HacTpoek mDrive Direct Control: daiin
«settings.ini», xpausdmuit o01IIHe HACTPORKH MporpamMmbl, ¢aitnbr «SMnnn.cfgy, XpaHsinue WHANBHUIYATbHBIE
HaCTPOUKM KOHTPOJLIEPOB, (aitiabr «V _nnny, XpaHsiue BHyTPEHHUE COCTOSHUS BUPTYAIbHBIX KOHTPOJLIE-
pos, daiis «scratch.txt», xpausiuit nocieauuil 3alyeHHblil Ha BbinoHenue ckpuur (em. okao Ckpunmo).
«nnny 31eck o3uaudaer joboe uncao. Haxkarme OK B auasore «Remove all custom configuration filess BbI-
moHUT yaasenue daitaos u 3akpoer mDrive Direct Control, nazxxatue Cancel orMeHUT ynanenne u 3aKpoeT
JIAAJIOT.

5.5 KoppekTHoe 3aBeplueHue paboTsbl

Koppekrroe 3aBepiiienne paboThl MOAPA3yMEBAET OCTAHOBKY JABUTATENsI U COXPAHEHWE TEKYIeil MO3UIIUN
KOHTpOJLIEpoM. TeKyIas mo3uiiusi COXpaH[IeTcsi ABTOMATHIECKH, cM. Xpanenue nosuyuu 60 FRAM-namamu
KOHMPOANEDQ.

Kuomnka Fzit ocymiecTBasgeTr KOPPEKTHOE 3aBEPIEHNe PA0OTHI U BBIXO/I U3 MporpamMMbl. [Ipu Haxkaruu Ha HEE
mporpaMMa OT/IaeT KOHTPOJLIEPY KOMAaH Iy TLTABHON OCTAHOBKH, & TIOC/IE 3aBEPIIEHUs OCTAHOBKH KOMAHJIy OT-
KJTIOYEHUsI TUTaHUsi. BBIXO/ OTMEHSETCS eCJI BBIIOJHEHHE ILTABHON OCTAHOBKY OBLIO MPEPBAHO KAKUM-JTHO0
coObITHEM, HAIIPUMEP LOJa4Yeil KOMaH/Abl ABUKEHUsL dorcoticmukom, wid curianom 1T L-cunrporusauyui, a
TaKKe €CJIu ObLIA MOJyYeHa OMUOKa, OT OUOIMOTEKN TPU MOCHLIKE KOMAH/IBI TIABHON OCTAHOBKY WJIM KOMAH-
JIbl OTKJIIOYEHUs MUTaHWs B KOHTPOJIep. B 3ToM ciiyvae HEOOXOIMMO MPOBEPUTH HACTPOUKHU 02iCOUCTNUKG U
KHONOK <BNPAB0» U <BACB0» U HACMPOUKU CUHLDOHUSAUUL.

5.6 Yctanoska mDrive Direct Control

5.6.1 VYcravoska nog Windows

Cxomnmpyiite daitn ¢ mnporpaMmoil yCTaHOBKM Ha KoMmmObioTep. lIporpamma ycTaHOBKH Ha3bIBAeTCS
«mdrive direct control-<version name>-win32 win64.exes. VMHCTamIaTOp aBTOMATHYECKH OIpEJENIeT,
3aIyIeH Jin OH Ha 32-OuTHO# nim 64-OMTHOI CHCTEeMe U YyCTAHABIUBAET COOTBETCTBYIOILYIO BEPCHUIO.
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:,?;! mdrive_direct_control 3.0.3 Setup — >y

Welcome to the
mdrive_direct_control 3.0.3 Setup

This wizard will guide you through the installation of
mdrive_direct_contral 3.0, 3.

Mext = Cancel

3alycTuTe MporpaMMy YCTAHOBKHM U CJI€LyHTe WHCTPYKIMSAM HA SKPAHE.
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{7 mdrive_direct_control 3.0.3 Setup
Installing —
Please wait while mdrive_direct_control 3.0.3 is being installed. (‘;j

Extract: iconengines'gswvgicon4.dll

Show details

< Back Mext = Cancel

Bce meobxoammoe mporpaMMHOe 00ecredenne, MaKeThbl U MPOrPaMMBbI Oy/IyT yCTAHOBJIEHBI aBTOMATHIECKH.

Haxxmure xkaonky Install, 9Tobb1 ycranoBuTh apaiiBep KoHTposTepoB mDrive.
E=] Windows Securit
Would you like to install this device software?

Mame: EPC M5U Ports (COM & LPT)
™ Publisher: Center of Engineering Physics, MSU Lomon...

Install Don't Install

Always trust software from "Center of Engineering
Physics, M5U Lemon..".

@) You should only install driver software from publishers you trust. How can | decide which device software is safe

to install?

Joxkmurech OKOHYAHUST YCTAHOBKH.
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{7 mdrive_direct_control 3.0.3 Setup

Completing the

computer.,

Click Finish to close Setup.

[+]Run mdrive_direct control:

mdrive_direct_control 3.0.3 Setup

mdrive_direct_control 3.0.3 has been installed an your

< Back

Finish

Cancel

Ilocse ycranosku nporpamma mDrive Direct Control 3anycrurcst o ymosrdanuio.
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1 mbDrive Direct Control 3.0.3

release date: 2023-08-04

Searching devices... 0 found.

URI Serial Friendly name Stage name

2 wiremu/ ChUsers\omelchenko_n... 2

One axis is selected. Exit Rescan Open selected Open last

Mo devices found? Settings =

Toankurounre no3unuonep K KoHrposutepy. Iojkaounre CTabUIM3UPOBAHHBIA HCTOYHUK HMUTAHUS K KOH-
TPOJIIEPY. 3a3eMJINTE KOHTPOJLIEp uin 00K nmuTanus. [IoaKkIIounTe KOHTPOJIIEP K KOMIIBIOTEPY UCIOJIb3Y s
USB-A — USB-B kabens. LED unaukaTop Ha mjiaTe KOHTPOJIJIEPA HAYHET MUTATh.

ITomox aure moka Windows o0HapyKUT HOBOE yCTPONCTBO M HAXKMHUTE KHONKY Rescan miu CHOBa 3amycrure
nporpammy mDrive Direct Control, eciiu ona 6bu1a 3akpbiTa. ByeT oOHapyKeH MOIKIIOYeHHbIH KOHTPOJLIED
1 OTKPOETCH IJIABHOE OKHO IIPOrPAMMBI.

5.6.2 ¥YcraHoska noj Linux

TTaker mDrive Direct Control gns Linux pacnpocrpansiercs B (popmare Applmage - daiin Linux, comepxa-
Uil IPUIIOKEHNE U BCE, YTO HYKHO JIJIA €ro 3arycka (HarmpuMep, Oubauoreku, 3HaYKu, MpUQThI, TEPEBOIbI
u . 11.). Yrobsl 3aycrurs mDrive Direct Control npocro ckadaiite NpusioxkeHue, CaeaiTe ero uCIoJIHIeMbIM
u 3amycrure. Popmar Applmage He Tpebyer ycTaHOBKY, U3MEHEHUS CHCTEMHBIX OUOIHOTEK WJIH CHCTEMHBIX
HACTPOEK.

CyImecTByeT IBa OCHOBHBIX criocoba caenarh ¢gaitn Applmage ucnogHseMbIv:
1. Ucnonb3ys rpadudeckuit nuaTepdeiic:
e Orkpoiire mucnerdep daiiiop u nepeiiaure K Mecrononokenuio ¢gaitra Applmage;
o [Tenkuure npaBoit KHONKON Mbiin HAa Applmage u naxkmure kHouky «CBoiicTBay;

o Ilepeiiaure Ha BIaAKy «IIpaBay u ycranoBure daaxkok «Pa3permmTs 3amyck 37oro ¢aiiia B KAIecTse
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LPOrPaMMbly, €CJi Bbl ucuoJib3yere daitnosblit menezkep na ocuose Nautilus (Files, Nemo, Caja) uiu
ycranosute dyaxkok «Is executables, eciiu BbI ucnosibdyere Dolphin, nin n3MennTe pacKpbIBAIOIIANACS
crmcok «Executes cnmcok «Anyones, ecam Bl ucmosb3yere PCManFM;

e 3akpoiiTe AMATOrOBOE OKHO;
e Banycrure Applmage nBoiinbim mieaKoM 1o aiiiy.

2. C ucmosib30BaHNEM KOMAHIHON CTPOKH:

chmod a+x mdrive_direct_control-<version>-x86_64.AppImage
./mdrive_direct_control-<version>-x86_64. AppImage

mDrive Direct Control 3.0.4
release date: 2023-09-01

Searching devices... 0 found.

URI Serial Friendly name Stage name

gl xi-emu:////home/xiuser/c. 1 | |

2 xi-emu:////home/xiuser/.c... |2

One axis is selected. Exit Rescan Open selected | Open last

No devices found? Settings >>

IIpu mepBom 3amycke mDrive Direct Control moxxeT He HaiiTH KOHTPOJIEPHI, TOAKII0UeHHbIe Yepe3 USB. s
obuapy:xenus ycrpoiicts mDrive Direct Control Tpebyercs cmucok ycrpoiicts udev. B kagecTBe aBTOHOMHOTO
npunoxkenus Applmage, mDrive Direct Control e mMeer 3rama yCTaHOBKH, KOTOPBIA MOXKET JT00ABUTDH B
cucremy npasuia udev. Haxkmure xkuonky No devices found? B craproBom okae mDrive Direct Control,
sarem Haxkmure Add udev rule file to the system.
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No devices found on Linux? Check these settings. x

Group membership

Rationale: some Linux distributions do not add users to the "dialout’ group by default. Membership in the
'dialout’ group is required to be able to access serial-like devices. Since XIMC devices are represented as
tey ACM USB-COM adapters mDrive Direct Control needs this permission to wark with XIMC devices. If you
click the bukton below then currect user will be added to the 'dialout’ group. You will need to restart your
login session For the change to take effect.

Add current user to dialout group

Udev rule

Rationale: mDrive Direct Control can access XIMC devices by its serial number if an udev mapping is available.
As a standalone Applmage application mDrive Direck Control does not have installation stage where it could
add udev rules to the system. If you click the button below then an udev rules file will be added to the
Jetc/udev/rules.d/ path on your system.

Add udev rule file to the system

Search For network devices

Rationale: If your Ximc device is connected over a local network but it does not appear in the list of devices,
mDrive Direct Control allows you to tell where to look. To do this, go to <<Settings==. Enable <<Enumerate
network devicesss, Click =<XIMC Scan For local servers>=. If for some reason the devices are not found,
manually set the IP address value in the IPfHost Field.

For more information, see...

Hexkoropsie nuctpubyruesl Linux He mobamasioT nosb3oBareneil B rpymnmny «dialouty mo ymomuanuo. Ynen-
cTBO B rpymie «dialout» HEOOXOMMMO [IjIst TOCTYTIA K TOCAeA0BaTeMbHbIM TopTaM. IIporpamme mDrive Direct
Control HEOOXOIMM STOT TOCTYII, TIOCKOJILKY YCTPONRCTBA MpecTaBisaioTcs B cucreme Kak tty ACM USB-COM
ananrepol. Haxkmure Add current user to the dialout group n nepesarpysure cucremy sl IPUMEHEHUS W3-
MEeHEHUN.
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No devices found on Linux? Check these settings. X

Group membership

Rationale: some Linux distributions do not add users to the "dialout’ group by default. Membership in the
'dialout’ group is required to be able to access serial-like devices. Since XIMC devices are represented as
ey ACM USB-COM adapters mDrive Direct Control needs this permission bo work with XIMC devices. If you
click the bukton below then currect user will be added to the 'dialout’ group. You will need to restart your
login session for the change to take effect.

Add current user to dialout group

Udewv rule

Rationale: mDrive Direct Control can access XIMC devices by its serial number if an udev mapping is available.
As a standalone Applmage application mDrive Direck Control does not have installation stage where it could
add udev rules to the system. If you click the button below then an udev rules file will be added to the
Jetcfudevirules.d/ path on your system.

Add udev rule file to the system Udev check OK: udev file is already present

Search For network devices

Rationale: If your Ximc device is connected over a local network but it does not appear in the list of devices,
mDrive Direck Control allows you to tell where to look. To do this, go to <<Settings=>. Enable <<Enumerate
network devicesss, Click <<XIMC Scan For local servers==. If for some reason the devices are not Found,
manually set the IP address value in the IPfHost Field.

For more information, see...

Baxmno: IIporpamma mDrive Direct Control mna paGorbr Tpebyer mamuunsa X-cepsepa (rpadudeckoro
pexnma).
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mDrive Direct Control 3.0.4
release date: 2023-09-01

Searching devices... 1 found.

Serial Friendly name Stage name

1 cc-mﬁfdevfmdrwemoo . __—

2 xi-emu:////home/xiuser/.c... |1
3 xi-emu:////home/xiuser/.c... |2

One axis is selected. Exit Rescan Openselected Open last

Settings ==

5.6.3 ¥YcraHoska nog MacOS

mdrive_direct_con
trol-3.0....64.tar.gz

CkomupyiiTe dait ¢ apxuBOM IPOrPaMMBbI YCTAHOBKH HA KOMIBIOTEP. APXWB C IPOrPAMMOit YCTAHOBKH MMEET
nazpanue «mdrive direct control-<nomep Bepcuu >-osx64.tar.gz».

mdrive_direct_con
trol-3.0.4.dmg
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Pacnakyiite apxuB e 19KOM MBbIIIH.

00 mdrive_direct_control-3.0.4

o

installer.pkg

TesikuuTe npaBoit KHONKOM Mbiniu HA HogBUBIIEMCH installer.pkg.

000 mdrive_direct_control-3.0.4

H OTKPbITb B MPUIOXEHUN >

CaoiicTBa

Cxarb «installer.pkg»
Co3paTb NCEBAOHNM
BbICTpbI MPOCMOTP

CkonupoBaTtb

Mopenutbcsa >
@

BbicTpble aeiicTBuS >

CkonupoBaTb CCblIKy Ha AHAekc.Aucke

Cloud Mail.Ru: KonvupoBatb ny6an4Hyto CCbiKy

Boibepure «OTKPBITE.

5.6. ¥Ycranoska mDrive Direct Control 181



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.1.0

macOS He yaaertcsi npoBepuUTb
pa3spaboTrumKa «installer.pkg». Bbl
AeﬁCTBMTeanO XOTUTE OTKPbITb 3TOT
dain?

OTKpbIB 3TO NPUNOXeHUE, Bbl npourHopupyete
CUCTEMHbIE HAacTPOWKK 6e30nacHoCTU.

B pesynbTaTe BpegoHocHoe N0 MoXeT nony4nTb
[OCTYN K BalieMy KOMMNbOTEPY U MHPOPMALIUK,
YTO MOXET HaHecTU Bpef Bawemy Mac unu
co3paTtb yrpo3y Baluei KOHGpUAEHLUMANBHOCTH.

OTKpbITL OTMeHUTL

Boibepure «OTKPBITE>.
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[ N ] & YcTaHoBka: installer

[obpo noxanoeaTb B YCTaHOBLMK «installer»!

BeepeHue BaM 6ynyT npeanoxeHbl Waru no ycTaHoBke paHHoro MO.

MpogonxuTb

B rnaBHOM OKHe ycramoBIuKa BhibepuTe «IIpomomKuTh».
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o0 & YcTtaHoska: installer
CTaHpapTHasa ycTaHoBka Ha «Macintosh HD»

BeeeHMe 3Ta yctaHoBka 3anmMet 51,6 MB Ha gucke.

PazmelyeHne Haxmute «YcTaHOBUTb» 015 BbINO/HEHMUSA CTaHﬂ,apTHOﬁ

THN yCTaHOBKM ycTtaHoBky atoro MO Ha gucke «Macintosh HD».

M3MeHUTb pasmellLeHne YCTaHOBKM...

Hazap, YcTaHOBUTb

Hasee BoibepuTe «YCTAHOBUTDY.

YCcTaHOBLWKNK

MpunoxeHne «YCTaHOBLLWMK» MbiTaeTcs
yCcTaHoBUTb HoBoe MO,

YT1o6bl paspewmnTh 3TO 4eMUCTBME,
BBEAMTE Maporb.

OTMEeHUTb YcraHosutb MO

Brenure mapouib.
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[ N ] & YctaHoBka: installer

YcTaHOBKa yCneLwHo 3aBepLueHa.

BBegeHune
PasmelleHmne
Tvn yCcTaHOBKMU

YcTaHoBKa

¢ Csoaxa YcTaHOBKa NpoLusia ycrneLuHo.

MO ycnewHo ycTaHOBNEHO.

JloxkmuTech yCIIenHOro 3aBepIneHnsi YCTAHOBKH.

Buibepure npusoxenne mDrive Direct Control B pazaene «IIporpammbiy.
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-l- mDrive Direct Control 3.0.4

m release date: 2023-09-01

Searching devices... 0 found.

URI Serial Friendly name Stage name

[ xi-emu:////Users/natalaomelce...
« Xxi-emu:////Users/natalaomelce... | 2

One axis is selected. Exit Rescan Open selected Open last

No devices found? Settings >>

SamycruTe.
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[haBa 6

[lporpammMmupoBatue

6.1 PykoBoacTBO NO NporpamMmmMmnpoBaHUIO

6.1.1 PabGoTta c koHTponnepom B cpeae Visual Studio

CkauaiiTe npuMep nporpaMMmbl g VisualStudio co erpamune! IIporpammuoe obecrneuenne .
pat 11

IIpumeuanme: TecToBoe MPUIOKEHWE MOMKET OBITH COOPAHO C TIOMOIBLIO testapp.sin. ns KOMIMISIAN
HE0OX0IMMO HuCIoIh30BaTh Takxke MS Visual C++. Yoeaurecs, aro Microsoft Visual C++ Redistributable
Package 2013 ycranosieH.

Otrkpoiire upoekr examples/testapp/testapp.sin, Boiosnure cOOPKY M 3aLyCIUTE LPUIOKEHUE U3 CPEJibl
pa3paboTKu.

PacnaxkyiiTe apxup u 3amyctute «testapp».
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BN C:\Windows\System32\emd.exe — O *

I'm a stupid
on 2.10

Stopping engine

rpm: 0 pos: O upwr: 2391 dipwr: 175 flags:
Done

imc - compile i (: es st mpiled-wi

Tlocne 3amycka mporpaMMbl OTKPOeTCs KOMaHIHas cTpoka. B meit Bol yBuaure coobmenue: «Hello! I'm a
stupid test program!»

IIporpamma «testapp» COODIIAET BEPCHUIO WCIOIH3YyeMOil OMOJMOTEKH, 8 TAaK>Ke COODIIAET CBOK OUTHOCTH.
Tak:xke «testapps yKa3bIBaeT, KAKON MOPT OHA YIAEPKUBAET.

Tlocne oTkpbITHS yCTPOHCTBA MPOrPpaMMa CYMTHIBAET MOJS TAHHBIX U3 CCHLIKU HA CTPYKTYPY «Status ts.

rpm int CurSpeed Tekymas CKOpOCTh

pos float CurPosition IlepBuvHoe 10JI€, B KOTOPOM XPAHUT-
Cs1 TEKYIIAs MO3UIINS, KAK ObI HI OBLIA
yCcTpoeHa oOpaTHasi CBA3b

upwr int Upwr Hanpsikenue Ha cusoBoil dacTu, Je-
carku MB

ipwr int Ipwr Tok morpebiennst CUIOBOH JaCTH

flags unsigned int Flags ®jaru COCTOSTHUST

mvsts unsigned int MvCmdSts CocrossHre KOMaH/Ibl IBUKEHAA

Dynwyus result t XIMC API get device_information (device t id, device information_t *device
information) - Bosspaiaer undopmaiuio o6 ycrpoiicTse

Dynwyus result_t XIMC API get_engine_settings (device_t id, engine__settings_t *engine settings) - Cuu-
THIBAET HACTPOMKHU JBUTrATEIIs

Cmpyxmypa engine_settings _calb_t - result _t XIMC API set_engine settings calb (device t id, const
engine settings calb_t *engine settings - calb, const calibration t *calibration)

TTocsie aToro nporpamma testapp OTHPABISIET B KOHTPOJLIED KOMAH/Y JBUXKEHUs BIEBO B TE€YEHUE 2 CEKYH/T
«command_ lefty. Tlocsie ycuensoro BbiosiHeHUsT KOMaHAbl «command_ lefts, BbI3bIBaeTCS KOMAHJIA OCTa-
HOBKHU «command_ stops.

Baxkno: B konre Ha ycrpoiicTBo ormnpasisercs komManna «command_ stops. «Close_ devices 3akpbiBaeT
YKa3aHHOEe yCTPOHCTBO.
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IIporpamma <«testappeasy» He TaK y»K CHJIbHO OTJIMYAETCH OT Lporpammbl «testapps. OrTKpoiiTe HpoOEKT
examples /testappeasy,/testappeasy.sln, BeITONHUTE COOPKY ¥ 3AIMYCTUTE TPUIIOKEHUE U3 CPeIbl Pa3paboTKH.

ER C:\Windows\System32\cmd.exe = O *

ting
pping e

Tlocne 3amycka TporpaMMbl OTKPOETCsT KOMaHIHasi cTpoka. B Heit Bl yBuaure coobmenue: «This is a ximce
test program.»

IIporpamma ymeer coobOmaTh BEPCUIO UCIOIb3yeMOl OUOIMOTEKH.

C nomorpio KOMaHIbl «open_ devices porpamma «testappeasys OTKPBIBAET yCTPOMCTBO B PEKUME IKCKITIO-
3UBHOI'O JOCTYIIA.

Ilpenynpexaenne: butiamoreka Libxime paboraer ¢ KOHTPOLIEPOM B PEXKUME IKCKITIO3UBHOTO JOCTY-
na. Kaxpiit Kourposutep, orkpbirbiii Guiimorekoii libxime (mDrive Direct Control Toxe ucnosnb3yer sty
6uIMoTeKy ), JOJZKeH ObITh 3aKPBIT, IIPEXK/E YeM MOXKeT ObITb MCIOJIb30BAH JPYIUM LPOLECCOM.

Tlocste orkpbiTUg yerpoiicrBa mporpaMma testappeasy OTIPABIISET B KOHTPOJLIED KOMAH/LY JIBUKEHUs BIJIEBO B
Teuennn 3 cekyHz «command_ lefts. Ilocye ycneninoro BhIoHEHNST KOMaHIbI «command_ lefts BbI3bIBaeTCS
KOMaH/1a OCTAHOBKH «command_ stops.

Kowmanna «calibration.A = 0.1;» ycranasiaubaer kaaubposounyto koHcrauty 0.1 (ogus mar KoHTpoJLIEpa
PABEH YTOMY KOJMYECTBY €IUHHULL)

Komamnga «calibration. MicrostepMode = engine_ settings. MicrostepMode;» - Vicnonn3yercst njisi yCTaHOBKHA
PEXKMMa, MUKPOIIArOB, UCIOJIb3YeTCs JJjisd MPABUIBHOIO MpeoOpa30BaHWs MUKPOIIATOB B KaJMOPOBAHHBIE
€IMHUIBI I3MEPEHUSI.

Tlocsie mporpamma «testappeasy» CUIHTBIBAET COCTOSTHHE KAJTHOPOBAHHOIO yCTPOMCTBA C yCTPOHCTBA.

B komre #a ycrpoiicTBo ormpaBasiercs Komanga «command_stops. «Close devices - 3aKpbIBAeT yKa3aHHOe
YCTPOHUCTBO.

6.1.2 KpaTtkoe onucaHune paboTbl C noaaep>XMBaeMbiMU si3blkaMu NPOrpamMMuUpoBa-
HUS
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o Visual C++
e NET (C#

e Python

s mpuoOpeTeHusi MePBHIX HABBIKOB MCIIOIH30BAHUST OMOINOTEKHM CO3JAHO MPOCTOE TECTOBOE PUJIOYKEHWE
testapp. A3viku, ornuanbie 0T C-TOZOOHBIX, TMOMIEP:KUBAIOTCS C MOMOIIBIO BBI30BOB C MPEOOPA30BAHUEM
aprymenToB tuna stdcall.

IIpocroe recroBoe npusioxkenue Ha s3bike C pacioyioKeHo B Jqupekropun <examples/testapps, NpOeKT Ha
C# - B «examples/testcsy, niua Python - «examples/testpythons. Bubuuoreku, 3arososounsie dailibl u
JIpyTre HeoOXoauMble (haiisibl PACTIONOKEHBI B INPEKTOPUAX <«wind2s /»>winb4s>, «MacOSX» 1 MOIOOHBIX.
B kommexkT paspaborunka TakKe BXOMAT YK€ CKOMIUJINPOBAHHBIE IPUMEDHL: testapp B Bapuante 32 u 64
outa mon Windows un Ttonbko 64 6ura mom OSX, testcs - Torbko 32 6uTa, testpython He Tpebyert
KoMnOuasanuu. Takxke pyKOBOJCTBO IO MPOrPAMMHUPOBAHUIO0 MOYKHO CKAYATh IO 3TO CCHLIKE.

Ipumeuanune: g paborsr ¢ SDK tpebyerca Microsoft Visual C++ Redistributable Package 2013 (mo-
crasisiercst ¢ SDK, daitnbr veredist x86 wim veredist x64)

6.1.2.1 Visual C++

TectoBoe mpuaoKEHWE MOXKET OBITH COOPAHO C TOMOIILIO testapp.sin. st KOMIHUIAINNA HEOOXOINMO WC-
mob3oBaTh Takxke MS Visual C++-. Ybeaurecs, uro Microsoft Visual C++ Redistributable Package 2013
YCTQHOBJIEH.

Orkpoiite npoekr examples/testapp/testapp.sin, BomonnuTe cGOPKY M 3alyCTUTE NPUJIOKEHUE U3 CPEJIb
pa3paboTku.

6.1.2.2 .NET (C#)

Hns ucnonsszobanus B .NET npemaraercs obeprka wrappers/csharp/ximenet.dll. Ona pacrnpocrpaHsercs B
JBYX Pa3nndHbIX apxurekTypax u 3asucut ot .NET 2.0.

Tecrosbie npuoxenus Ha sa3bike C# g Visual Studio 2013 pacuonoxennt B qupekropuu testes (das C#).
OTkpoiiTe TPOEKTHI U cobepuTe.

6.1.2.3 Python

Usmenure rexyiyio qupekroputo uHa examples/testpython. Ilepen 3amyckom:

Ha OS X: ckouupyiite 6ubiuorexy zimc/macosz/librime.framework B TeKyliyi0 AUPEKTOPHUIO.

Ha Linux: moxer monanoburscst ycranosuts LD LIBRARY PATH, uro6sr Python mor naitti 6ubanorexn
¢ RPATH. Hanpumep, 3amyCcTuTe:

export LD_LIBRARY_PATH=$LD_LIBRARY_PATH: pwd"

Ha Windows: mmepej 3airyckomM HUYEro jiejarh He HY>KHO. 3anycrure Python 2 uaun Python 3:

’python testpython.py

IIpumeuanmne: JlormpoBamme B aita. Ecium mporpamma, mcmosns3yiomas libxime, 3amymena ¢ ycra-
HossienHo nepemennoit okpyxkenus XILOG, To 310 BraounT jgorupoBanue B daitn. 3HadeHne nepeMeHHoi
«XILOG» Oyzer ucnonb3oBaHo Kak uMms (aiiyia. Paita Oyer OTKPBIT HA 3AlUCH IPU IEPBOM COOBITAU JIOTA,

6.1. PykoBoacTso no nporpaMmmunposaHuio 190


http://files.xisupport.com/Software.ru.html#development-kit
http://files.xisupport.com/8SMC4-USB_Programming_manual_Rus.pdf

mDrive
PykoBopacteo nonb3osarens, Beinyck 3.1.0

¥ 3aKPBIT IIPU 3aBEPIIECHAN IIPOrPaMMbI, HCHob3yioeit libxime. B jtor 3anuceiBaioTcss coObITHS OTIIPABKU
JIAHHBIX B KOHTPOJIJIEP W MPUEMA, JAHHBIX U3 KOHTPOJIJIEPA, & TAKYKE OTKPBITUS U 3aKPBITHS TIOPTA.

IIpumeuanmne: Tpebyemble mpaBa gocTyna: 6ubanoreke He TPeOYIOTCA 0COObIE TPABA /s BBITOTHEHNS,
a Hy»eH TOJhKO JocTyn Ha urenue-3zanmnch B USB-COM ycrpoiictBa B cucreme. Vckiaouennem u3 3Toro
npasuia asigercs dyukuusa Toapko mug OC Windows «fix _usbser sys()» - ecimu mpomecc uCrosb3yommuii
OMOIMOTEKY HE MMEET TOBBINMIEHHBIX MPAB, TO TPYW BBI30BE 3TOH (DYHKIWKW TPOrPDAMMHAS TEPEYyCTAHOBKA,
ycTpoiicTBa He OyaeT paboTaTh.

IIpumeuanune: Cu-npoduan. Cu-npoduium 370 HAOOP 3aroJOBOYHBIX (HAMIOB, PACIPOCTPAHIEMBIX BME-
cre ¢ 6ubmmorekoii libxime. Oum nossossitor B mporpamme Ha si3bike C/C++ 3arpy3uTh B KOHTPOJLIED
HACTPOWKM OIHON M3 MOIIEPKUBAEMBIX MMOJABUKEK BBI30BOM Bcero omgHoi dyukmuu. [Ipumep ncrmonb3oBanust
cu-poduiiell Bbl MOXKETe IIOCMOTPETh B JAUPEKTOPUH IPUMEPOB «testcprofiles.

KowmmiekT pazpabordmka MOXKHO CKadaTh HA CTPAHUIE TporpamMMuoro obecrnevuenus. OH BKIOYAET B cebs
CKOMIIJINPOBAHHYO Oubsmmoreky libxime s cucrem Windows, Linux u Mac OS, pykoBoacTBO 110 IpOrpam-
MHPOBAHHUIO W mpuMepbl. Libximce - 310 kpoccmnardopMerHas 6uOInOTeKa, KOTOPAs MOIIEPKUBAET SI3BIKH
C++, C# u Python. IIpumepsni, BKIIOYeHHDbIE B TAKeT OUOJIMOTEKH, PEIHAZHAYEHBI JJisi OBICTPOrO O3HA-
KOMJIEHUST C TTPOTpaMMUpOBaHueM it KOHTPOstepoB mDrive. Ucxomamku Libximce rakzke g0CTymabr s
CKAQUNBAHUS.

Baumanme: PykoBoacTBO mO mporpaMMupOBAaHHIO BKIOUeHO B apxuB libxime 2.X.X, rme 2.X.X -
Homep Bepcuu. Pykosogcrso naxogurcs B /xime-2.X.X/ximce/doc-ru/libxime7-ru.pdf. Takxe pykoBos-
cTBO libximc MOXKHO CKadaTh MO 3TO CChLTKe. PYKOBOACTBO MO MPOrpaMMUPOBAHUIO CO3/IAHO B CHCTEME
Doxygen.

6.2 OnucaHue npoTtokona obmeHa

Onucanwe mporokosa v20.8

o Onucarue npomoxosa

o Ilcnoanenue Komand

o Obpabomrka owuborx Ha CMOPOHE KOHMPOAAEDG,
— Hesephwvie Komandv, usy darHoLe

— Pacuém CRC

Cbou nepedauu

Bocemanosaenue CUHTPOHU3 AUUU MEMOIOM maﬂMaymu

Bocemanosaenue CunTpoHu3auuy Memodom 0OYUCMUMELLHOLT HYAET
e Obpabomra owubox Ha cmopore GubiuOMEKY

— Boamootcnvie 3nauenus omeema 6ubAuOmMERY

- H])O?/)C()’,Ij[)(ll CUHTPOHU3AUUU OYUCTIUTNEADHBIMU HYAAMU
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e Kodo, owubokx omeemos KoHmposLepa

— ERRC

— ERRD

— ERRV

e Bce Komandv, Konmpoarepa

— Komanda GACC
— Komanda GBRK
— Komanda GCAL
— Komanda GCTL
— Komanda GCTP
— Komanda GEAS
— Komanda GEDS
— Komanda GEIO
— Komanda GEMF
— Komanda GENG
— Komanda GENI
— Komanda GENS
— Komanda GENT
— Komanda GEST
— Komanda GFBS
— Komanda GGRI
— Komanda GGRS
— Komanda GHOM
— Komanda GHSI
— Komanda GHSS
— Komanda GJOY
— Komanda GMOV
— Komanda GMTI
— Komanda GMTS
— Komanda GNET
— Komanda GNME
— Komanda GNMF
— Komanda GNVM
— Komanda GPID
— Komanda GPWD

6.2. Onuncaxne npotokosa obmeHa 192



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.1.0

— Komanda GPWR
— Komanda GSEC
— Komanda GSNI
— Komanda GSNO
— Komanda GSTI
— Komanda GSTS
— Komanda GURT
— Komanda SACC
— Komanda SBRK
— Komanda SCAL
— Komanda SCTL
— Komanda SCTP
— Komanda SEAS
— Komanda SEDS
— Komanda SEIO
— Komanda SEMF
— Komanda SENG
— Komanda SENIT
— Komanda SENS
— Komanda SENT
— Komanda SEST
— Komanda SFBS
— Komanda SGRI
— Komanda SGRS
— Komanda SHOM
— Komanda SHST
— Komanda SHSS
— Komanda SJOY
— Komanda SMOV
— Komanda SMTI
— Komanda SMTS
— Komanda SNET
— Komanda SNME
— Komanda SNMF
— Komanda SNVM
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— Komanda SPID
— Komanda SPWD
— Komanda SPWR
— Komanda SSEC
— Komanda SSNI
— Komanda SSNO
— Komanda SSTI
— Komanda SSTS
— Komanda SURT
— Komanda ASIA
— Komanda CLFR
— Komanda CONN
— Komanda DBGR
— Komanda DBGW
— Komanda DISC
— Komanda EERD
— Komanda EESV
— Komanda GBLV
— Komanda GETC
— Komanda GETI
— Komanda GETM
— Komanda GETS
— Komanda GFWYV
— Komanda GOFW
— Komanda GPOS
— Komanda GSER
— Komanda GUID
— Komanda HASF
— Komanda HOME
— Komanda IRND
— Komanda LEFT
— Komanda LOFT
— Komanda MOVE
— Komanda MOVR
— Komanda PWOF
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— Komanda RDAN
— Komanda READ
— Komanda RERS
— Komanda REST
— Komanda RIGT
— Komanda SARS
— Komanda SAVE
— Komanda SPOS
— Komanda SSER
— Komanda SSTP
— Komanda STMS
— Komanda STOP
— Komanda UPDF
— Komanda WDAT
— Komanda WKEY
— Komanda ZERO

6.2.1 OnuncaHne npotokosna

VYupasienue kourposiepom ¢ ITIK npoucxogur no unrepdeiicy nocienosarensuoro nopra (COM-nopr). Ha
CTOPOHE KOHTPOJITIEpA KECTKO yCTaHOBJEHbI cieayiomue napamerpbl COM-nopra:

e Ckopoctb — 115200 60,

o JImHa Kagpa — 8 Our

e Cron-6urer — 2 Gura

e Yérnocrp — HeT

e Konurpouss noroka — ver (Xon/Xoff, CTS/RTS He ucnoas3yorcs)

e TaiimayT Ha moirygeHue, Mexkay Gaiitamu oxnoro makera — 400 mcex
e Ilopsanok crenoBanus out — LittleEndian

o MuOro6ai#TOBbIE THITHI JAHHBIX TEPEIAIOTC MM OafTOM BIEpET

6.2.2 NcnonHeHne KomaHg,

Bazossriit npuanun npoTokosa - «3ampoc-Oreers, npuuém Bce oOMenbt qanabivu naunmupyiores [IK, .e. ITK
MOChITIAeT KOMaH/Ibl B KOHTPOJLJIED, HO He Haobopor. Kaxkjas KoMaHa Hojpa3yMeBaeT MOJIydYeHHEe OTBETA
oT KOHTpOoJIepa (KPOMe PEIKHUX CJIyYaeB CIEIUAJIbHBIX KOMAHI), T.€. HeJIb3sd HOCJIATh HECKOJIbKO KOMaH/|
nonpsia, 0e3 OXKuIaHus OTBETa HA HUX.

Bce koMaHIbI HeATCS HA CEPBUCHBIE, MITATHBIE YIPABJISIONINE W MTATHLIE WHMOPMAIUOHHbE. KOMaHIbI
BBIMOJIHAIOTCS CPa3y IMOCJ€ WX MOCTYIJIEHWS B KOHTPOJLIED. YCTaHOBJIEHHBIE KOMaHa0ii SXXX mapamerpbl
HAYWHAIOT BJIUATH HA TEKYyIllee ABUKEHWE B Tedenwe 1 Mc mocse ycranoBku. O6paboTka KOMaHIbI HE BJIH-
€T HA CBOEBPEMEHHOCTH BBINOJIHEHNS KOHTPOJIJIEPOM /IefCTBUIl CBA3AHHBIX C ONEPATUBHBIM YIIPABJIEHUE U
KoHTpOJeM apuraress (pabora IIINM, szaumoeiicrBue ¢ 9HKOIEPOM U T.I1.).
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" xourposutep u IIK obnamaior 6ydepom obmena. Ilpuasarbie KOMaH/IbI U JAHHBIE, B CJydae UX HAJTUINAA
B KOMaHJe, obpabarbiBaioTcst onauH pa3. To ecTb, mocie 00pabOTKYM 3T JAaHHBIE YIAJAIOTCA u3 Oydepa u
00pabarhIBAIOTCS y2Ke HOBBIE mpwuiieaiue OaiiToel. Kaxkias KOMaHIa COCTOUT W3 YETHIPEXOANUTHON CTPOKWH,
JaHHBIX (ec/iM KOMaH/a uX IpeaycmarpuBaer) u apyxbdaiitHoro kona kourposis CRC eciu komanga comep-
KUT JanHble. JJanable MOTYT TIepechLIaThCs KaK U3 KOMIIbIOTEpa, TaK U KOHTposiepom. Komanaa nepeaaéres
Ha 0O0pabOTKY ec/im OHa pacrno3Hana u, B ciydae nepenadu jgannbix, Kou CRC Bepubiit. [locsie ob6paborku
npureei 6e3 onmboK KOMaHIbI KOHTPOJIJIEDP TOCHIIAET B KOMIBIOTED YETHIPEXOANTHYIO CTPOKY — HAMMe-
HOBAHWE BBIMOJTHEHHON KOMAH/IbI, 3aTEM JAHHBIE, ecjii (OPMAT KOMAHIBI 9TO MPEJIYCMATPUBAELT, 3aTEM 1B,
Gaiita CRC (ecim ecTb JTaHHBIE).

6.2.3 OOpaboTka owWNDOOK Ha CTOpPOHE KOHTpoNepa

6.2.3.1 HeBsepHble kOMaHabl UAN gaHHbIE

Eciu npumieainas B KOHTPOJIJIEP KOMAaHIA HE MOYXKET ObITh WHTEPIPETUPOBAHA, KAK ONPEIE/IEHHAS KOMAH-
Ja YHpaBJ/eHUudA, TO B KOMIIBIOTED HOCBLIAETCA CTPOKA «Errc», KOMaH/a UI'HOPUDPYeTCH, B JaHHBIX TEKYIIero
COCTOSTHUSI KOHTPOJLIIEPA BBICTABJISETCs OUT «KOMaH/Ia HE Pacrno3nanay. Eciu Heono3HanHas KOMaH1a Comep-
2KaJia JIaHHbIe, TO BO3MOXKHO HEBEPHAs MHTEPIIPETAINs IPUHATHIX JAHHBIX KaK HOBbIX KoMaH/. Heobxomuma
CUHXDPOHU3AIINS.

Ecan npumennras B KOHTPOJJIEp KOMaHIA WHTEPIPETAPOBAHA BEPHO, KOMAaHA TTPEIyCMATPUBAJIA TaHHDIE,
onn mpunuid, HO ABa Gadita CRC He coOTBETCTByeT MOJYYEHHBIM C Hell JAHHBIM, TO B JAHHBIX TEKYIIEro
COCTOsTHUST KOHTPOJIIepa ycranapiauBaercs (diar ommbku CRC npurieimmx 1aHHbIX, B KOMIIOTED OCHLIA-
eTcst CTpOKa «errds, TekyImast KoMaHaa urHopupyercst. CHHXPOHM3AINS TTPHEMa/ TIepeIadn ¢ KOMITBIOTEPOM
He HyKHa.

6.2.3.2 Pacuér CRC

CRC paccunTbiBaercs Jiisl TepejaBaeMbiX JTaHHBIX. deTbipe GaiiTa KOMaHIbl B pacdére He ydacrByroT. AJi-
ropur™m CRC na sa3pike Cu:

unsigned short CRC16(INT8U *pbuf, unsigned short n)
{
unsigned short crc, i, j, carry_flag, a;
crc = Oxffff;
for(i = 0; i < nj; i++)
{
crc = crc ~ pbuf[i];
for(j = 0; j < 8; j++)
{
a = crc;
carry_flag = a & 0x0001;
crc = crc >> 1;
if ( carry_flag == 1 ) crc = crc ~ 0xa001;
}
}
return crc;

}

OyHKIUS TOIYIAET YKA3aTe/b Ha MACCUB JaHHbIX pbuf, nauny maHubix B Oaiitax n. OyHKIMs BO3BPAIIAET
aBybaiiTHOE cmoBo - Koa CRC.

IIpumep pacuéra CRC:
Kop xomanasl (CMD): «<homes niam 0x656D6F68

0x68 0x6F 0x6D 0x65
CMD
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Kon xomanasr (CMD): «gpos» unu 0x736F7067

0x67 0x70 Ox6F 0x73
CMD

Kop xomanasl (CMD): «movry nian 0x72766F6D

0x6D O0x6F 0x76 0x72 0x00 0x00 0x00 0xC8 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x53 O0xc7

CMD DeltaPosition uDPos Reserved CRC
€D Termite 3.3 (by CompuPhase) — et
| COM16 95600 bps, 8M1, no handshake | Settings Clear About Close
B30 Gf bd BE home
B0 Gf bd BE home
B7 A0 Bf 73 gpos
B7 70Rf73abelebffeb 000000000000 gposl meana......
000064249385 9=26321 07 ST REL
B Bf 76 72000000cB0000000000000000 rmowve. ...

F3c/ =3
bod Bf 76 72 o

I [+]

6.2.3.3 Cboun nepegaunm

Hawnbosee BeposTHBI caemayiomme cOOM B KaHAJE CBI3W: NCUE3HOBEHHE DAliTa MPHU MPpUEMe WK Ieperade KOH-
TPOJLIEPOM, BO3HUKHOBEHUE JIMIIHErO HaiiTa npu npuéMe Win mepejade KOHTPOIIEPOM U U3MEHEHUE [IPUHSI-
TOrO WJIM TIOCTaHHOTrO Gaiita.COoM mpOWCXOAAT TMPU HECTAHJIAPTHBIX YCJIOBUSIX U OOBIYHO HE HADIIOLAIOTCS
BOOOIIIE.

Perynsipabie ¢cO0r BO3MOXKHBI TIPU HEKAYECTBEHHOM, cioManHoM KabGere USB winu coemmnurensaoM Kabene
Mexay miaramu. [IpoTokos He pas3pabarblBajics JJjis MITATHOrO TPUMEHEHHS B YCJIOBUSIX CHJIBHO HECTa-
OWJIbHOI CBsi3u. B 9acTHOCTH B TAKMX YCJOBUSX PEIKO BO3MO2KHO BBIIIOJIHEHUE HE TON KOMAaHJbL, 9TO ObLIA
TOCTIAHA.

Vcuesnosenne Gaiita Ha CTOPOHE KOHTPOJLIEPA

Baiit, oxxumaemMblii, HO HE MOJTYyYeHHBIN KOHTPOJIEPOM, MPUBOJUT K TaiiMayTy KoMmmbiorepa. IlochbLika ko-
MaHJbl CYATAETCH KOMIbIOTEpOM HeycuemiHoi. Ha 3T1or MOMenT cmHXpOHM3anus nepesadu JTaHHBIX Oyrer
HAPYIIEHA, HO BOCCTAHOBUTCH 10 TaiiMayTy (eciu TaifiMayT KOHTPOJIIEpa MEHbBIE TaiiMayTa KOMIbIOTEPa C
YyUETOM BPEMEHU MEPECHLIKH).

Wcuesnosenne GaiiTa HA CTOPOHE KOMIILIOTEPA,
Baiir, He nosy4eHHbI KOMOBIOTEPOM, IPUBOAUT K TaiiMayTy KoMmibiorepa. CHHXpOHU3AIMS He HAPYIIEHA.

Bosuuknosenune 6aiiTa Ha CTOPOHE KOHTPOJLIEPA,
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Jlunwuii 6aiiT, BOZHUKIINI DU IPUEME KOHTPOJLJIEPOM, IPUBOIAUT K IOy Y€HHIO KOMIIBIOTEPOM OJHOIO UJIU
HECKOJIbKUX «errcy jmbo «errd» (04ueHb peako coderanus «errcs u <errds). IToChIIKA KOMAHIBI CYUTAETCS
meycrerHoi. B nmpuémuoMm Oydepe KOMIbIOTEPA MOXKET MOSBUTHCA HECKOJIHKO «errcy minm «errd» OTBETOB
koHTpOJTepa. Ha 3T0T MOMEHT CHHXpOHU3AIMs HAPYIIIEHA.

Bosuukmosenne 6aiita Ha CTOPOHE KOMIIBIOTEPA

Baiit, Bo3HUKIMMIT TTpu mpuéMe KOMIBIOTEPOM, MPUBOIUT K HEBEPHO MPUHATOW KOMAHIE WJIM HEBEPHOMY
xoay CRC. Kpowme Toro, B mpuémuom Oydepe ocranercs jurmauii Daiit. Ha 10T MOMEHT CHHXpOHU3AIUS
HapPYIIEHA.

M3menenne GaiiTa HA CTOPOHE KOHTPOJIIEPA

Baiit, u3amenusmuiicss npu TpuéMe KOHTPOJIEPOM, TPUBOIUT K TOJYYEHUIO KOMITBIOTEPOM OIHOTO WJIN
HECKOJIbKUX «errcy jmbo «errd» (o4ueHb peako coderanus <«errcy u <errds). IToChbLIKa KOMAHIBI CYUTAETCS
meycrerHoi. B npuémuom Oydepe KOMIbIOTEpA MOMKET MOSIBUTHCS HECKOJIBKO «Eerrcy Jmbo «errds oTBeToB
koHTpoLTepa. OOBIYHO CHHXPOHW3AIIMS HE HAPYIIAETCs, HO PEJIKO OHA MOXKET OBbITh HApYIIeHa.

M3menenne GaiiTa HA CTOPOHE KOMIIBIOTEPA

Baiir, uamenusimiicss mpu npuéMe KOMIbIOTEPOM, TPUBOIUT K HEBEPHO TPUHSITON KOMAHIE WJIM HEBEPHOMY
xoay CRC. Ha 3T10T MOMEHT CHHXPOHU3AIMS HE HAPYIIEHA.

6.2.3.4 BoccraHoB/ieHME CUHXPOHU3ALUU METOAO0M TailiMayTa

Ecsn npu nosiyuenun nakera, BpeMsi MEXK/Iy IIOJIy9€HUEM OJHOI'O MJIA HECKOJIbKUX OAWT BBIXOIWT 33 PAMKHU
TaiiMayTa, TO MOJyYeHHbIE JAHHBIE UTHOPUPYIOTCS, BXOIHOM Oydep ounimaercs. Bpems TaiiMmayra KOHTPOJI-
Jiepa, TOJIPKHO ObITh MEHbIIe TaiiMayTa KOMIbIOTEPA C YI€TOM TMOTPENTHOCTH Ha BPEMSI TEPECHLIKH.

6.2.3.5 BoccraHoBeHUE CUHXPOHU3AUUU METOA0M OYUCTUTENbHBIX HYsen

Hu onna komanna ne nauunaerca uyiném (,\0). Tlosromy BO3MONKEH Takoil METOJ CUHXPOHU3ALUM: KOH-
TPOJIIEP Ha KAXK/IbIi IOJYIeHHBIH HEpBbIii O6afiT KOMaHIbI PABHBIM HY/I0 OTBEYAET HYIEM, a KOMIILIOTED
WTHOPUPYET TepBble OANT OTBETA €CIM OH paBeH HY/IO0 W TIEPEXOIUT K PACCMOTpPEHMIo cieayiomiero. Toraa
B CIydad KOrJa CHMHXPOHHM3AIMa HAPYIICHA HA CTOPOHE KOMIBIOTEDPA MW KOHTPOJJIEPA, HO €IIe He IPOIIIO
BpeMd TaliMayTa KOHTDPOJIIEPa, BO3MOXKEH CJICAYIOMWAA aJIrOPUTM:

Eciiu koMIIbIoTEpOM B OTBET HA MEPEJAHHYI0 KOMAH/Y C JAHHBIME UK 0€3, MOJy9YeH OT KOHTPOJLIepa OTBET
HE Ha Ty KOMAHJLY, «errc» au0o «errd» , TO ¢ KOMIIbIOTEPA B KOHTPOJLIIEDP CPeACTBAMU ONOINOTEKN ITOCHLIAETCS
or 4 10 250 uyseii (orpanundenue B 250 GalT CBA3AHO C AIUHON TPUEMHOTO Oydepa U MPOTOKOJIOM MepeIavn
nanuabix o [12C; a nepenada Menee 4 Hysiell 9acTO HE NPUBEAET K BOCCTAHOBJIEHWIO CHMHXpOHU3aImu). IIpu
9TOM MPOUCXOIUT ITOCTOSTHHOE CUNTHIBAHUE MPUXOAAIINAX OANUT OT KOHTPOJLIEPA, A0 MOSBJICHUS TIEPBOTO HYJIS.
TTocsie 3TOrO ¥ CYUTHIBAHUE U MOCHLIKA MPEKPAIIAIOTCS.

IlpunsTeiit Hysib OOBIYHO HE SBJISETCH HACTHIO HPEJBIAYINEH 1epeiadn, TAK KAK B MOMEHTHI OIIUOOK KOH-
TPOJITIEP TIOJTydaeT oTBeTHI «errcy» / «errds. B pemkux ciyuasx (ocoboe m3MeHeHme GafiTa HA CTOPOHE KOH-
TPOJIIEPA) BO3MOXKHA CUHXPOHU3AIIMsI ¢ HEKOTOPOi NOnbITKY. TakuM 06pa3oM, MPUX0/[ MEPBOro HyJ/is OObIYHO
03HAYAET, 9TO TPUEMHBIH Oydep KOHTPOIEpa YUCT U y2Ke HE 3aMOJTHATC, TTOKA He TPUIET epBasd 3HATNMAST
koMmana. Cpasy mocje Ipuxoza MepBOro HyJiss OT KOHTPOJLIEPA KOMIIBIOTED FOTOB MEPEIABATH CIIEILYIONLY 0
koMmany. OcrabHble HyJil, HAXOISAIIMECS B IIEPEChLIKE, OY/1yT IPOUTHOPUPOBAHBI, TAK KAK IPUIYT JI0 OTBETA
KOHTPOJIJIEPA.

CuHXpOHU3AINS 3aBEPIIEHA.

6.2.4 OOpaboTka owNOOK Ha CTOpoHe OBUbAMOTEKN

IIpakTudecku kKaxkaas GpyHKIMs OUOJIMOTEKN BO3BPAIIAET CTATYC BBIMIOJHEHUs TUMa result .
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Ilocste mocwLIKT 3ampoca KOHTPOJLIEPY OHOIHOTEKA IIPOBEPSIET MTEPBBIE IPUXOsIue 6AfThI TOKA HE BCTPETUT
mepBOe HEHyJIeBOe 3HadeHne. Bee HysmeBbie 0aiiThl urHOpupytoTca. OcranbHble TPUXOAAIHe OANTHI CANTAIOT-
cs 3HaunMbIME. bubanoreka oxumgaer mepsbie 4 Oaiita orBera. Jlajee oHa CpABHHUBAET WX C KOIOM 3AMPOCA
", P HEOOXOAMMOCTH, OKUIAET OCTATbHBIE OAWTHI MaKeTa JaHHbIX. Ecan monydenabie 4 6aiiTa He COOTBET-
CTBYIOT 3aIIPOCY, TO 3aIyCKAETCs MPOELYyPa CAHXPOHUBAIINN OUMCTUTEbHBIMU HYJISIMU, KOMAH/IA BHITOJTHEHA
neycreniHo. Eciu nonydennsie nepsbie 4 Oalita COBIAIAIOT € KOJOM 3allPOCA U B OTBETE CThb €Ile JAHHBIE,
0 mocyte wx nosydenust mposepsiercss CRC kom. Eciiv kKoa HeBepHBI, TO 3aMyCKAETCsT CHHXPOHU3AIINS OUN-
CTUTEIbHBIMU HYJISMU, BBITIOJHEHNE KOMAHIBI CAMTAETCS HEYCIIEITHBIM.

Ecsin omubok #He 00HAPYKEHO, TO KOMAaHAA CYNTAETCH BBHITIOJHEHHON YCIIEITHO U Bo3Bparmaerca result  ok.

Recalve byte

Begin synchronization Timeout

Retrycounter = 4

Discard byte

Clear Input buffer
Decrement Retrycounter
Bytecounter = 64

| Send 64 zeroes W0’ ‘

I

Fetch one byte from Input Butfer

I No
QK

| Decrement Bytecounter ‘

Recelved bytes are equal
ta the sent command?

Bytecounter == OF IS the byte zero? More bytes are expected

for this command?

Synchrenization complete Synchronization complete
Return result_nodewice Raturn rasult_srrar )
Timegut | Recelve data bytes and CRC code

for this command

Reburn result_ak

r

Does data pass
CRC check?

6.2.4.1 Bo3moXxHble 3Ha4YeHUs oTBeTa bubanoreku
o result ok. OmmbOOK Her.

o result _error. Obmas onmmoka. MoxeTr ObITH CBSA3aHa C aNMMapaTHBIMI MTPO0IeMaMHu, OTCYTCTBHEM JIaH-
HBIX B Oydepe mopra, mpeBbiinenneM TaiiMayTos. Takyke MOKeT 03HAYAThH COOM CUHXPOHU3AIUU, KOTO-
pbiit ObuT yerpanéH. Takoit ¢O60it MO OBITH BBI3BAH MOMEXAMU Ha, JIMHUU CBS3U C KOHTpoJuiepoM. Emre
OJHOM MPUYUHON MOKET OBITH HECOOTBETCTBHE MPOTOKOJIOB B MPOIIMBKE U B KOHTPOJLIEDE.

o result nodevice. HeBO3MOXKHOCTDH OTKPBITHS YCTPONCTBA, MOTEPs CBA3W C HAM B IIPOIECCE MEPeadn
JMAHHBIX, HEYIAIHAS CHHXpOHU3aIus. Tpedyercs MOBTOPHOE OTKPBHITHE YCTPOUCTBA U BMEIIATEIHCTBO
IOJIb30BATe .

Ecau ¢yuknmsa Bo3spaimaer ommoOKy, TIO0bIe TIepeIaHHbe B He€ CTPYKTYPDI I/ 3alUCH CINTAIOTCS HEOmpe-
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genéaabiMu. Bo3Bpar Koma OmubKu MOXKET COIMPOBOXKIATHCS 3AIIUCHIO MOAPOOHOI0 COOOIEHNST B CHCTEMHbIH
Jior Ha unix man B stderr Ha windows.

6.2.4.2 TMpoueaypa CUHXPOHU3ALUN OHUCTUTENbHBIMU HYISAMU

Boccranosiierre CHHXPOHU3AIIAN OCYIIECTBIISIETCs] TOCHLIKON HYJIEBBIX OANTOB M CYUTHIBAHWS TPUHUMAEMBIX
GaiiT /10 10sBJIEeHUs 1ePBOro HyseBoro 3uadenus (,,\0). OIIUOHAIBHO MOXKHO B KOHIIE CUHXPOHU3ALUU OYK-
cruth Oydep mopra. Iloceutaercs n3uHadanbuo 64 HysmeBbix Oaiita. Eciam or KOHTpo/Iepa He TPUILIO HU
OJTHOTO HYJIEBOTO DaiiTa 3a BpeMms TaiimayTa, To 64 baiita mockLaatoTcs emre 3 pasa. Ilocie 4 mochLIKy U HETIO-
JIydeHusi HyJIeBOTO 0aifTa yCTPONCTBO CYNTAETCS MOTEPSIHHBIM U OMOIMOTEKA /I0JIKHA BEPHYTH KOJ OIMTHOKH
result _nodevice. B cinydae yiadHOil CHHXPOHM3AIMHU BO3BPAIIAEMbIil KO/ OmubKu result _error.

6.2.5 Koabl ounbok oTBETOB KOHTpOJiiepa

6.2.5.1 ERRC
Orser: (4 Gaiir)

Kon: «errc» mimm 0x63727265

| uint32_t | errc | Komanzga mepocrynaa

Ormucanne

OTBer Ha KOMaHJLy, B CJIy4ae ecjid KOMaH/1a HEU3BECTHA, b0 He MOXKeT ObITh BBINOJIHEHA U /uiu obpaboTana
B JAHHBIA MOMeHT (B JAHHOM COCTOSIHUM). YCTAHABIMBAET COOTBETCTBYIOLIUi Out B nose «flagss crpykrypbl
COCTOAHUA.

6.2.5.2 ERRD

Orser: (4 Gaiir)

Kon: «errd» mmm 0x64727265

| uint32_t | errd | Hesepuble nanHbie

Onucanue

Otser Ha KoMaHay «errdy», yCTaHABIUBAETCS B TOM CJlydae, eC/Id BhIYucauHbIe KoHTposnepoM ganubie CRC
ue coBnagaor ¢ noaydensim nogem CRC. B atom cinydae yecranasiuBaercs 6ur coorBercrus B mose «flagss
CTPYKTYPbL COCTOSIHUSI.

6.2.5.3 ERRV

Orser: (4 Gaiir)

Kon: «errvy mmm 0x76727265

| uint32_t | errv | Hesepnoe 3nasdenne

Onucanne

OrBer HA KOMAH/LY, B CJIy9ae eCTH KOMAHIa KOPPEKTHA, KOHTPOIbHAS CYMMa MPABUIbHAS, HO TIEPEIABAEMbIE
3HadeHus (x0orst Obl OHO M3 HUX) BBIXOJAT 3 JOIMYCTUMbIA AMANA30H U HE MOI'YT ObITh HpUHATHI. [Ipu 3TOM
HEBEPHOE 3HaYeHUE 3aMEHACTCA OAHUM U3 BEPHBIX METOJaMU OKPYIJIEHNA, OrDaHNY€eHUA NI C6paCI)IBaHI/IH B
HEKOe CTAHIAPTHOE COCTOSTHIE. YCTAHABINBAELT COOTBETCTRYOMNIHIT ONT B Tos1e «flagsy cTpyKTyphI cocTostHMSA.
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6.2.6 Bce komaHgbl kKOHTpOsIIEpa

6.2.6.1 Komanga GACC
Kopx xomanger (CMD): «gace» umu 0x63636167.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Otser: (114 6aiir)
uint32 t CMD Komanza
int8 ¢ MagneticBrakeInfo IIponsBomnTens W HOMEDP MATHUTHO-
ro Topmo3a, MakcumasbHas JIIHHA
CTPOKU: 24 CUMBOJIOB.
float MBRatedVoltage HomuuanbHOEe — HANpsiKeHWe — IJIst
YIPABJIEHUS MACHUTHBIM TOPMO30M
(B). Tun garusix: float.
float MBRatedCurrent Homunasbublilt TOK Ajid yupaBjeHus
MareuTHBIM TopMo3oM (A). Tun naH-
wvoix: float.
float MBTorque Yaepxkusatomuit mMomenr (MH wM).
Tun manubix: float.
uint32 t MBSettings @Jraru HACTPOEK MArHUTHOI'O TOPMO-
3a. 91O OMTOBas MACKa I IIOOHTO-
BbIX Ollepaluii.
0x1 - MB_AVAILABLE Eciu duar ycraHosjieH, TO MarHuT-
HBIII TOPMO3 JOCTYHIEH
0x2 - MB_ POWERED HOLD Ecan duaar ycranoBsieH, TO Mar{uT-
HBIE TOPMO3 HAXOAWTCS B PEXKUME
yaepxaHust (aKTUBEH) IIPU [OJAYe
MTUTAHUS
int8 t TemperatureSensorInfo [IpousBomuTenh W HOMEpP TeMIIepa-
TYypHOrO Jardyuka, MakcumasbHas
JJIAHA CTPOKU: 24 CHMBOJIOB.
float TSMin MunnMaIbHaAsA U3MepsieMas TeMIepa-
rypa (rpag Henbcus). Tun naHHbIX:
float.
float TSMax MakcumaibHAsi W3MepsieMas TeMIIe-
parypa (rpag Henbcus) Tun qannbx:
float.
float TSGrad Temueparypubiii rpaguent (B/rpas
Ienbcus). Tun ganneix: float.
uint32 t TSSettings ®jarn  HACTPOEK TEMIIEPATYPHOIO
JaTduKa. JTO OMTOBAas MACKa Ui
MTOOUTOBBIX OMEPAIIHIA.
0x7 - TS TYPE BITS Burbi, orBegaommue 3a TUI TeMIEpa-
TYPHOTO JATYUKA,
0x0 - TS TYPE UNKNOWN Henssectnslit cencop
0x1-TS TYPE THERMOCOUPLE Tepmornapa
0x2 - TS _TYPE SEMICONDUCTOR [lonynmpOBOAHUKOBBINT — TeMIlepaTyp-
HBIN JaTIUK

Continued on next page
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Tabnuua 6.6 — continued from previous page

0x8 - TS AVAILABLE Ecan dumar ycraHoBiieH, TO HATINK
TEMIEPATYPHI JOCTYTIEH
uint32 t LimitSwitchesSettings @jiary HACTPOEK KOHIEBBIX BbIKJIIO-

garenei. 9To OUTOBAS MaCKa, IS TMO-
OMTOBBIX OTIEPAIHi.

0x1-LS ON_SW1_ AVAILABLE Eciu ¢aar ycranosieH, TO KOHIE-
BOW LlepeKJ/Iovare/b, HOAKAIOYEeHHbI
K HOXkKKe SW1, nocrymnen

0x2 - LS _ON_SW2 AVAILABLE Eciu ¢daar ycramosieH, TO KOHIE-
BOW HepeKJIovare/b, HOAKIIOYEeHHbI
K HOKKe SW2, nocrymnen

0x4 - LS _SW1_ACTIVE LOW Ecim ¢daar ycramosien, To KOHIe-
BOW HepeKJIIoYaTesb, NOAKIIOYEeHHbIN
Kk HOXkKe SW1, cumraercs cpaboras-
IIIAM TI0 HU3KOMY YPOBHIO HA, KOHTaK-
Te

0x8 - LS _SW2_ ACTIVE LOW Eciu daar ycranoBien, To KOHIIE-
BO# MEPEKJII0YATEh, TTOIKII0YEHHBIH
K HOXKKe SW2, cumraercsd cpabOTaB-
UM TI0 HU3KOMY YPOBHIO HA, KOHTaK-

Te
0x10 - LS _SHORTED Ecan dnar ycranoBieH, To KOHIIEBbIE
[IePEeKJIIOIATe N 3AMKHY ThI
uint8_t Reserved [24] 3apesepsuposato (24 Gaiir)
uintlé_t CRC Kontposbphas cymma

Onucannme: Yrenne nadopmalum 0 JOMOJHATETHHBIX akceccyapax n3 EEPROM.

6.2.6.2 Komanga GBRK
Kon xomanasr (CMD): «gbrks nn 0x6B726267.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (25 Gaiir)
uint32 t CMD Komanna
uintl6_t t1l Bpewms B Mc MexXIy BKIIOYEHUEM ITH-
TaHUA MOTOPA U OTKJ/IIOYEHHEM TOP-
MO3a.
uintl6_t t2 Bpems B MC Mexay OTKIIIOYEHHEM

TOPMO3a ¥ TOTOBHOCTBIO K JIBUYKEHHUIO.

Bce komanapr [BuKEHHS HAYUHAIOT

BBITTOJIHATHLCS TOJHKO TI0 MCTEUEHUN

9TOTO BPEMEHH.

uintl6_t t3 Bpems B MC Mexky OCTAHOBKOW MO-

TOpa ¥ BKJIIOYEHNEM TOPMO3a.
Continued on next page
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Tabnuua 6.8 — continued from previous page

uintl6_t t4 Bpewmsa B Mc MeXK Ty BKITIOYEHUEM TOD-
MO3a W OTKJIIOYE€HWEM MHTAHUS MOTO-
pa.
uint8 ¢t BrakeFlags @marn. 10 OGUTOBAST MacCKa JJIsT TMO-
OMTOBBIX OTIEPAIHi.
0x1 - BRAKE ENABLED Viupasiienune TOPMO30M BKJIIOYEHO, €C-
i pJrar yCTaHOBJIEH.
0x2 - BRAKE ENG_PWROFF TopMO3 OTKII09aeT MUTAHAE [IAr0BO-
ro MOTopa, eciau ¢Jrar yCTaHOBJIEH.
uint8_t Reserved [10] 3apesepeuposano (10 GaiiT)
uintl6 _t CRC Konrpoapnas cymma

Ommucanne: Urenne HACTPOEK YIIPABIEHUS TOPMO30M.

6.2.6.3 Komanpga GCAL
Kop komanasr (CMD): «gcals min 0x6C616367.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orser: (118 Haiir)

uint32 t CMD Komanza

float CSS1_A Koaddunment MacCHITabupPOBAHMUST
JIJIsT aHAJIOTOBBIX M3MEPEHUH TOKa B
obMoTKe A.

float CSS1_B Kosdpdunment capura mjs aHaioro-
BBIX M3MEpeHuil Toka B 0OMOTKE A.

float CSS2_A Kosdbunment MacLTabupoBaHus
JIJIsT QHAJIOTOBBLIX M3MEPEHUH TOKa B
obmotke B.

float CSS2_B Kosddunuent capura ajas aasoro-
BBIX M3MepeHuil Toka B 0omorke B.

float FullCurrent A Koaddunment MacHuITabupoBaHUs
JIJIsT AHAJIOTOBBIX M3MEPEHUH MOJTHOTO
TOKA.

float FullCurrent B Ko dunument capura mjs aHaIoro-
BBIX M3MEPEHUH MOJTHOTO TOKA.

uint8_t Reserved [88] 3apesepruporano (88 GaiT)

uintl6 _t CRC Kontponpuas cymma

Onucanne: Komanna arerns kaanOpoBodHbX K03h durmenTos. KoMaH1a TOJBKO I TPOU3BOAATES. JTa,
bYHKIWS 3aM0THIET CTPYKTYPY KATUOPOBOUHBIX KOIGDDUIUEHTOB. DTU KOIDMUITHEHTHI UCITOI3YIOTCS JIITsT
nepecuéra kKomoB AIIIl B Toku 0OMOTOK M IOJIHBLA TOK morpebsienus. KosaddpuuuenTol crpynnupoBatbl B
napol, XXX A u XXX _B; napsl upeacrasisaior coboit koddduiimenTsl JuneiiHoro ypasuenus. Ilepsbiii Ko-
s¢ddunneHT - TaHTEHC yTyIa HAKJIOHA, BTOPOii - nocTosinHoe cMmernenne. Takum o6pasom, XXX  Current[mA]
= XXX A[mA/ADC|XXX ADC_CODE[ADC] + XXX B[mA].

6.2.6.4 Komanpa GCTL
Kon xomanasr (CMD): «gctly mimu 0x6C746367.

6.2. Onuncaxne npotokosa obmeHa

203




mDrive
PykoBopacteo nonb3osarens, Beinyck 3.1.0

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orser: (93 Gaiir)
uint32 t CMD Komanna
uint32_t MaxSpeed MaccuB ckopocreii (B [MOJHBIX 1A~

rax), UCIOJIb3YIOLMICS DY yIIPABJIE-
HUM JIPKONCTUKOM MJIM KHOTIKAMMU BJIe-
Bo/Brpaso. Juamason: 0..100000.
uint8 ¢ uMaxSpeed Maccus ckopocreii (B MuUKpomarax),
UCTIONB3YIOMMIICS TP yIIpaBJIeHAN
JOKOMCTHKOM —WJIM  KHOIKAMH  Ble-
BO/BIpaBo. BenwuwHa MUKpomiara u
JIMANA30H JOMYCTHMbBIX 3HAMECHUH 15T
JIAHHOTO HOJIST 3ABUCAT OT BbIOPAHHO-
ro pexkuma JejeHus wara (CM. 1ose
MicrostepMode B engine _settings).
uint16_t Timeout Timeout[i] - Bpemsi B Mc, 10 ucrede-
HHUM KOTOPOIO YCTAHABJIUBAETCHA CKO-
pocrs max_speed[i+1] (mcnom3yer-
Csl TOJIBKO TIPU YIIPABJIEHNH KHOIKa-
uintl6_t MaxClickTime MakcumasbHoe BpeMst KIuKa (B MC).
Jo mcredennst 5TOro BpeMeHu TepBast
CKOPOCTh HE BKJIIOUAETCS.

uintl6_t Flags @uarn. 910 OMTOBAsA MAaCKa JJId IIO-

OMTOBBIX OTIEPAIHii.

0x3 - CONTROL_MODE _BITS Burel ynpapiaeHEsS MOTOPOM C IIOMO-
WIbIO0 JZKOMCTUKA WJIM KHOLOK BJle-
BO/BLIPABO.

0x0 - CONTROL _MODE OFF Yipasijienne OTKJII0UeHO.

0x1 - CONTROL_MODE _JOY Vrpasjenne ¢ MOMOIIBIO TKONCTHKA.

0x2 - CONTROL_MODE_ LR VupagsieHue ¢ MOMOIIBI0 KHOIIOK BJIe-
BO/BIIPABO.

0x4 - CONTROL_ BTN LEFT PUSHED OPEN | Haxaras jeBast KHOIIKa COOTBETCTBY-
€T OTKPBLITOMY KOHTAaKTY, €CJIH JTOT
dar ycTaHOBJIEH.

0x8- CONTROL BTN RIGHT PUSHED OPEN Haxaras npaBag KHOIKA COOTBET-
CTBYeT OTKDBITOMY KOHTAKTY, €CJIH
3TOT (b1ar ycTaHOBIIEH.

int32_t DeltaPosition Cwmermenne (mesnbra) mozuiuu (B MOJ-
HBIX II1arax)
intl6_t uDeltaPosition JpobHast 9acTb CMEIEeHnusT B MUKPO-

marax. Vcnosb3yercss TOJIBKO € Ina-
TOBBIM [BUTATENEeM. Bemmumua Muk-
pomara " [HAma30H JOMYCTUMBIX
3HAYMEHUH [ JAHHOTO IIOJSl 3aBH-
CAT OT BBIOPAHHOIO pEXKHMa Jeje-
nus wara (cm. nose MicrostepMode
B engine _settings).

Continued on next page
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Tabnuuya 6.12 — continued from previous page

uint8 t

Reserved [9]

3apesepBuposano (9 Gaiir)

uintl6 t

CRC

Kontponbras cymma

Omnucanne: Yrenne nacrpoek yupassenust moropoMm. IIpu Beibope CTL MODE=1 BkJitouaercs ynpasie-
HHE MOTOPOM C TIOMOIIBIO JIZKORCTHKA. B 3TOM peskuMe nMpu OTKIOHEHUH [PKONCTHKA HA MAKCHMYM JBUTATEITH
crpemuTcs ABurarbes co ckopocrbio MaxSpeed [i], rae i=0, eciu npebLay UM UCIIOJIL30BAHUEM ITOIO Pe-
KnuMa He ObITo BhiOpano apyroe i. Knomkn nepekmovaior Homep ckopoctn i. I[Ipn seibope CTL _MODE=2
BKJIIOUAETCS YIIPABJIEHNE MOTOPOM € TTOMOIIBHI0 KHOTOK left /right. TIpu HaxkaTun HA KHOTIKY JBUTATENh HAYN-
HAeT JIBUIaThCs B COOTBETCTBYIOIIYIO CTOPOHY €O cKopocThio MaxSpeed [0], o ucrevennn Bpemenu Timeout|i]
MoTop apuraercs co ckopocrbio MaxSpeed [i+1]. IIpu nepexone or MaxSpeed [i] na MaxSpeed [i+1] neii-
CTBYeT YCKOPEHUEe, KaK OOBbIYHO.

6.2.6.5 Komanpga GCTP
Kop xomanasl (CMD): «getp» niam 0x70746367.

3anpoc: (4 Gaiir)

| uint32_t

[ CMD

Komamna

Orser: (18 Gaiir)

uint32 t

CMD

Komanna

uint8 t

CTPMinError

Muanmanbaoe orauume mmaros ITJ1
OT TIOJIOXKEHUsT SHKOJEPA, YCTAHABJIIH-
saioriiee piiar STATE RT ERROR.
Nsmepsierca B mmarax LT,

uint8 t

CTPFlags

®rarn. D10 OUTOBAas MacKa JJIsL I10-
OUTOBBIX OIEPAITHIA.

0x1 - CTP_ENABLED

KonTpoah mTO3WIUN BKJIOYEH, €CIn
duar ycraHOBJIEH.

0x2 - CTP_BASE

Yupapmenre MOJOKEHHEM OCHOBAHO
Ha JJATYWKE BPAIIEHUS, €CJN YCTAHOB-
JtleH 370T (hJar; B MPOTUBHOM CIIydae
- Ha 9HKOJIEpe.

Ox4 - CTP_ALARM_ON_ERROR

Boittu 8 cocrostane ALARM npu pac-
XOYKIEHWY MO3WINK, ecau (jar ycra-
HOBJIEH.

0x8 - REV_SENS_INV

Cencop cumraercs aKTUBHBIM, KOTJA
"Ha HéM (, WHBEPTHWDPOBAHWE JEJIAET
akTuBHBIM ypoBeHb 1. To ecth ec-
JIU He WHBEPTUPOBATH, TO JEHCTBY-
er obbraHas joruka - 0 370 cpabarTsi-
BaHue/aKTUBaLMs /AKTUBHOE COCTOsI-
HUeE.

0x10 - CTP_ERROR_CORRECTION

KoppekTupoBarh OImubdKu, BO3HWKA-
fOIie [PU MPOCKATb3bIBAHUU, €CITU
daar ycranossen. Paboraer TOIBKO ¢
sukozmepomM. HecoBmectnmo ¢ daarom
CTP_ALARM_ ON_ERROR.

uint8 t

Reserved [10]

3apesepsuposano (10 Gaiir)

Continued on next page
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Tabnuuya 6.14 — continued from previous page
| uint16_t | CRC | KonTposbHas cymMmma ‘

Omnucanwme: Yrenue HACTPOEK KOHTPOJIA 1103ULUK (JJ1s LaroBoro apuraresis). pu yupasiaenuu T ¢ suko-
nepom (CTP_BASE 0) nosiBisieTcst BO3MOXKHOCTH O0HAPYKUBATH MOTEPIO maros. KoHTposiep 3uaeT Koi-Bo
mraros Ha 000opor (GENG::StepsPerRev) u pasperenune sukonepa (GFBS::IPT). IIpu B/IOUeHUN KOHTPOJIsI
(baar CTP_ENABLED), KouTpoJLIep 3all0MUHAET TEKYIIyIO m03utuio B marax 1I/] u TeKyuyo no3uiuio
sHKozepa. Jlanee, Ha KaXKJIOM Iare MO3UIUs YHKOIEPA MPEOOPA3OBBIBACTCS B IIATM ¥, €CJIU PA3HUIA OKa-
spiBaercs Gosibie CTPMinError, ycranasnusaercs dpiar STATE CTP _ERROR. Ilpu ynpasneaunn 1T ¢
nparunkom o6oporos (CTP _BASE 1), nosurust KOHTpoIUpyeTcs 1o Hemy. 110 akTuBHOMY (DPOHTY Ha BXOZE
CHHXPOHU3AINY KOHTPOJIJIEP 3allOMUHAET TEKyIlee 3HadeHwue maros. /lajee, mpu Kaxkaom o00poTe TpoBe-

pseT, Ha CKOJIbKO IaroB cMmectusuch. Ilpu paccorsacoBanuu 6oee CTPMinError ycranasnuBaercs diar
STATE _CTP_ERROR.

6.2.6.6 Komanga GEAS
Kopx xomanaer (CMD): «geass mnu 0x73616567.
Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orset: (54 Gaiir)
uint32 t CMD Komanza
uintl6_t stepcloseloop  Kw Koaddunment cmermenust peanbHO

M 3aJaHHOI cKopocTH, AmanasoH [0,
100], 3navenue no ymosdanuio 50.
uintl6_t stepcloseloop Kp low Ob6parHasg CBA3b MO TIO3WIIMA B
30HE MAJIbBIX CKOPOCTEH, IMamma3oH
[0, 65535], 3HaYEHHE MO YMOTIAHUIO
1000.

uintl6_t stepcloseloop Kp high Ob6parHast cBSA3b MO TO3WUIAKA B 30HE
GOIBIIMX CKOpocTedf, auanasoH [0,
65535], 3Hauenue 1m0 ymondanuio 33.
uint8 t Reserved [42] 3apeseprupoBaHo (42 GaiT)

uintl6 _t CRC Konrponpuas cymma

Onucanwme: Urenne pacmupeHHBIX HACTPOEK.

6.2.6.7 Komanga GEDS
Kon xomanasl (CMD): «geds» uam 0x73646567.
Banpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza

Orser: (26 Gaiir)

| uint32_t | CMD | Komanza ‘
Continued on next page
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Tabnuuya 6.18 — continued from previous page

uint8 t

BorderFlags

®aru, onmpeaesIoNnIne THIT TPAHATL K
TIOBE/ICHIEe MOTOPA TPH UX TOCTHIKe-
HAM. DTO OMTOBAg MAaCKa JJid MOOH-
TOBBIX OIlePaldii.

0x1 - BORDER IS ENCODER

Ecim dmar ycranoBjeH, TpaHUIIbI
OTIPENIENIAIOTCS TPEIYCTaHOBIEHHBIMA
TOYKAME Ha InKajge mno3uiuu. Ecmu
dar cOpolreH, TPAHUAIBI ONPEIeIs-
I0TCsl KOHIEBBIMY BbIKJIIOYATEISIMHU.

0x2 - BORDER_STOP_LEFT

Ecau ¢dmar ycranosnen, MoTop ocra-
HABJIMBAETCS [IPU JOCTUKEHUU JIEBOI
PAHUIIBI.

0x4 - BORDER_STOP_RIGHT

Ecau duaar ycranosiieH, MOTOp ocCTa-
HaBJIUBAETCA IIPU JIOCTUKEHHUU IIpa-
BOW IpaHUIIbI.

0x8 - BORDERS SWAP MISSET DETECTION

Ecmu daar ycranosmeH, MoTop ocra-
HaBJINBACTCA IIPDU JOCTHZKEHUN O6OI/IX
rpamur. Hy»keH ams mpemorsparie-
HUA IIOJIOMKH JBHUIaTe A IIPU HEIIpa-
BUJIBHBIX Hac'rpoﬁKax KOHIIEBBIX BbI-
KJo4daTeaeit

uint8 t

EnderFlags

®iaru, omnpenendroe HACTPOUKU
KOHIIEBBIX BbIKJIIOYaTeseif. 91o 6uro-
Basi MaCKa, JJIsi MOOUTOBBIX OMTE€PAIHii.

0x1 - ENDER_SWAP

Ecau ¢ar ycramsossieH, mepBblit KOH-
LEBOIi BBIKJIIOYATE b HAXOIUTCS CIIPa-
Ba; WHAtE - CJIeRa.

0x2 - ENDER_SW1_ACTIVE _LOW

1 - Komnrmepoit mepekovaTenb, Mo-
KJITOYeHHbIH K HOXKKe SW1, canraercs
cpabOTABIIMM 110 HU3KOMY YPOBHIO HA
KOHTAKTE.

Ox4 - ENDER_SW2_ACTIVE _LOW

1 - Komnrmepoit mepekovaTenb, Mo-
KJIIOYeHHbIH K HOXKKe SW2, canraercs
CpabOTABIIIUM IO HU3KOMY YPOBHIO HA,
KOHTAKTE.

int32_t

LeftBorder

Ilo3uruss JeBoit TpaHUIBI, UCIOJIb-
3yercsd  ecau  ycraHosjeH  cuiar

BORDER IS ENCODER.

intl6_t

uLeftBorder

ITo3urust 7€BOM TpaHUIBI B MHKPO-
marax (MCHOJIb3yercss TOMBKO C Ia-
TOBBIM JBHUTaTEseM). Bemnmunna Muk-
pollara " JHANA30H JOIYCTHMBIX
3HAYEHUN JJId JAHHOLO IOJA 3aBHU-
CAT OT BBIOPAHHOIO DEXKHMa Jeje-
nusg mara (cm. nose MicrostepMode
B engine _settings).

nt32_t

RightBorder

Ilogunmss mpaBoil TpaHWUIBI, WC-
MMOJIb3YeTCsl €CJIM YCTAHOBJIeH pirar

BORDER_IS_ENCODER.

Continued on next page
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Tabnuuya 6.18 — continued from previous page

nt16_t

uRightBorder

Ilo3ummst mpaBoii TpAHWUIIBI B MUKPO-
marax (MCIoJIb3yeTcsi TOJIBKO C IIa-
TOBBIM ,ILBI/IFaTeJ'IeM). Bennuuna mMuk-
ponrara #W AHAIIA30H OJOIIYCTHUMBIX
3HAYEHUN JJIst JAHHOI'O IOJIsi 3aBU-
CAT OT BBIOPAHHOTO DEKUMA, IeJIe-
Hus mara (cM. mose MicrostepMode
B engine settings).

uint8 t

Reserved [6]

apesepsuposano (6 Gaiir)

uintl6 t

CRC

KonTponbras cymma

Onucanne: Yrenue HaCTPOEK I'PaHUIl 1 KOHIIEBBIX BBIKJIIOUATEIeH.

6.2.6.8 Komanga GEIO
Kon xomanasr (CMD): «geio» unu 0x6F696567.

3anpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Orser: (18 Gaiir)
uint32 t CMD Komanna
uint8 t EXTIOSetupFlags ®raru HACTPOIKM DPaOOTHI BHEIIHE-
T'0 BBOJA-BBIBOJA. DTO OUTOBAS MACKA
JIJIsT TOOUTOBBIX OTIEPAITHiA.
0x1 - EXTIO _SETUP_OUTPUT Eciu dmar ycranossieH, To HOXKKA B
COCTOSIHMM BbBIBOJIA, MHAYE - BBOJIA.
0x2 - EXTIO _SETUP INVERT Ecau duaar ycraHosisieH, TO Hy/IH CUU-
TAOTCSI AKTUBHBIM COCTOSTHHEM BBIXO-
Ja, a crajaomue (PPOHTHI KaK MO-
MEHT TIOJIAYN BXOJHOTO CHUTHAJIA.
uint8 t EXTIOModeFlags ®arm HACTPOUKHU PEIKUMOB BHEIITHE-

I'0 BBOJA-BBIBOJA. JTO OUTOBAA MACKA
JI7Isi TIOOUTOBBIX OIIEPAIIHIL.

Oxf - EXTIO SETUP MODE IN BITS

Butel, oTBewaromme 3a TOBeIEHUE
IIpu Iepexo/ie CuruaJjia B akTUBHOE CO-
CTOdHHue.

0x0 - EXTIO_SETUP_MODE_IN_NOP

Hudero ne nenars.

0x1 - EXTIO_SETUP_MODE_IN_STOP

ITo nmepennemy GppOHTY BXOIHOIO CHT-
HaJla JeaeTcst OCTAHOBKA JTBUTATENISI
(sxBuBasient komauabr STOP).

0x2 - EXTIO_SETUP_MODE_IN_DPWOF

Boimosiasier komanxy PWOF, obecro-
4quBast OOMOTKH JIBUTATEJIs.

0x3 - EXTIO_SETUP_MODE_IN_MOVR

Brmonuasercs komanga MOVR ¢ no-
CJAEJHUMU HACTPOUKAMHU.

0x4 - EXTIO_SETUP_MODE_IN_HOME

Boimomuserca komanaa HOME.

0x5 - EXTIO_SETUP_MODE_IN_ALARM

Boittu B cocrosane ALARM npu me-
PEXO/Ie CUTHAJIA B AKTUBHOE COCTOsI-
HUe.

Continued on next page
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Tabnuuya 6.20 — continued from previous page

0xf0 - EXTIO SETUP MODE_ OUT _ BITS Buts! BEIOOpA MOBEIEHUA HA BLIXOJE.

0x0 - EXTIO _SETUP_ MODE_OUT_OFF Hoxxka Bcerga B HEAKTHBHOM COCTOSI-
HUH.

0x10 - EXTIO SETUP MODE OUT_ ON Hoxxka Bcerja B aKTHBHOM COCTOS-
HUML.

0x20- EXTIO SETUP MODE OUT_ MOVING | Hoxka HAXOZUTCA B aKTUBHOM COCTO-
STHWW TIPA TBUYKEHUH.

0x30 - EXTIO SETUP MODE OUT ALARM | Hoxka HAXOAWTCS B aKTHBHOM COCTO-
STHUW TIPM HAXOYKJEHUHM B COCTOSIHUH
ALARM.

0x40- EXTIO SETUP MODE OUT MOTOR _ ONoxka HAXOAUTCS B AKTUBHOM COCTO-

AHUMA IIPDU IIOJa4€ IIUTAHUA HA 0O6MOT-

K.
uint8_t Reserved [10] Bapesepsuposano (10 Gaiir)
uintl6_t CRC Kontpoabuast cymma

Omnucanwme: Koman/a yrenus napamerpoB HaCTPOAKYU PEKMMOB BHEIIHEI'O BBOJIA/BbIBOJIA.

6.2.6.9 Komanga GEMF
Kop xomanasr (CMD): «gemf» nam 0x666D6567.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (48 Gaiir)
uint32 t CMD Komanza
float L NHayKTHBHOCTH OOMOTOK JBUTATEJIS.
float R ComnpoTusiienne 0OOMOTOK JIBUTATEJIS.
float Km DrekTpoMexaHIecKuit KO3 Duim-

€HT JIBUTATEJIs.

uint8 t BackEMFFlags ®jarm aBTOHACTPOEK ITaroBOTO JTBU-

raTesisi. 9T0 OMTOBasA MacCKa JJIs IO-
OUTOBBIX OIEPAITHIA.

0x1 - BACK_EMF INDUCTANCE_ AUTO @Jiar aBTOOTPEIEIEHHST HH/IYKTHBHO-
CcTH OOMOTOK JIBHUTATEJIS.
0x2 - BACK_EMF_ RESISTANCE AUTO ®jar aBroonpeseseHns CONPOTUBIIE-
HUST OOMOTOK JIBUTATEJIS.
0x4 - BACK_EMF KM AUTO @iar aBTOONpEIETIEHNS TEKTPOME-
XaHUIECKOro KoddpuimeHTa aBura-
e,
uint8 t Reserved [29] BapesepBupoBaHo (29 GaiiT)
uintl6_t CRC Kontpoaruast cymma

Ommucanne: Urenne 31eKTPOMEXaHMIECKUX HACTPOEK ITAaroBoro apuraress. HacTpoiiku pa3numdHbl i pas-
HBIX JIBUraTeJel.

6.2.6.10 Komanga GENG
Kop xomanasr (CMD): «geng» uian 0x676E6567.
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Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orser: (34 Gaiir)
uint32 t CMD Komanna

uintl6 t NomVoltage

HomunanbHoe HampsizKeHHEe MOTOPA B
necarkax mB. Konrposmep Oyaer co-
XPAHATh HAMPSXKEHNE HA MOTODE He
BbIIlIe HOMHHAJIBHOTO, €CJIN YCTAHOB-
men ¢uar ENGINE LIMIT VOLT
(ucnosb3yercs Toabko ¢ DC gsurare-
Jjem).

uintl6 t NomCurrent

HomubanbHBIT TOK 4Yepe3 MOTOp
(B MA). Tok crabunausupyercs st
MIArOBBIX © MOXKeT ObITb Orpa-
wuden  ausa DC(eciu  ycranossien
daar ENGINE LIMIT CURR).
Hwamnazon: 15..8000

uint32 t NomSpeed

Homunanpuas (MakcumasibHasi) CKO-
pocTh (B EJBIX TTarax /C WIu rpm JIjist
DC wm maroBoro aBurarenist B pEXKH-
Me BeJylero suko/epa). Konrposuiep
Oy/1eT COXpaHATbL CKOPOCTh MOTOPa He
BbIIIE HOMUHAJbHOM, €CAM yCTaHOB-
men ¢aar ENGINE LIMIT RPM.
Hwuamnazon: 1..100000.

uint8 ¢ uNomSpeed

MukporaroBast 9acTb HOMHHATBHOIT
ckopocru  MoTopa  (Mcuosb3yercs
TOJIBKO C IIIarOBBIM ABI/II‘aTeJIeM) .
Be.HI/ILII/IHa MHKpOIIara " JIWalla30H
JOIMYCTUMbBIX 3HaUYEHU JJId  JaHHO-
'O II0Jd 3aBUCAT OT BbI6paHHOI‘O
pexuMa JAesjeHud IIara (CM. 110J1€
MicrostepMode B engine _settings).

uintl6 t EngineFlags

Oaru, yupasisomue paboToi MOTO-
pa. 910 HGuroBasi MacKa ISl TOOUTO-
BbIX Ollepaluii.

0x1 - ENGINE REVERSE

®gar pesepca. CBA3bIBaET HAIPABIIE-
HUE BpPAIEHUs MOTOpPa C HAIPaBJe-
HHEeM c4deTa Tekyieil mosunuu. [lpn
coporrenroM duare (Mo yMOTIAHHIO)
TPUKJIQIbIBaEMOE K MOTOPY TIOJIOZKU-
TEJIbHOE HaIpPAZKEHNE YBEJINYIUBACT
cuerdynk no3unuu. 1 maobopor, mpu
YCTAHOBJEHHOM (pJIare CIETINK MO3H-
YA yBEJIUYUBAETCH, KOIJa K MOTOPY
TIPUJIOKEHO OTPHUIATENILHOE HATps-
xenne. M3menure cocrosame uara,
€CJTH IIOJIOZKUTEJIbHOE BpAaIl€eHue MO-
TOPpa YMEHbIIAET CYCTYUK ITO3UIHH.

Continued on next page
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Tabnuuya 6.24 — continued from previous page

0x2 - ENGINE_CURRENT_AS_RMS

®jar WHTEPIPETANnNd 3HAYEHUS TO-
ka. Ecim duar cuar, Tto 3amaBae-
MO€ 3HAaYeHWe TOKA HHTEPIPETHPY-
ercd KaK MaKCHUMAJIbHAsS aMILIATY-
Ja Toka. Ecau ¢aar ycranosieH, TO
3a/1aBaeMoe 3HadeHne TOKa WHTep-
MPETUPYETCS KAaK CPEIHEKBAIPATHY-
HOE 3HAYEHHE TOKa (JJId IaroBOro)
W KAK 3HAYEHUe TOKA, TOCIYUTAHHOE
13 MaKCUMAJIbHOTO TEILJIOBBLICTIEHUS

(BLDC).

Ox4 - ENGINE_MAX_SPEED

®ar MakcuMaabHON ckopoctn. Ecmm
dutar ycraHOBIEH, BUXKEHHE TPOUC-
XOIMT HA MAKCUMAJIbHOU CKOPOCTH.

0x8 - ENGINE ANTIPLAY

Kommnencamusa marodra. Ecam dmar
YCTAHOBJIEH, MO3UIMOHEP Oymer Mmoj-
XOAWTH K 338JJaHHON TOYKe BCeraa C Ofl-
HO¥ cTopoHbl. HampuMmep, pu moaxo-
Je CJeBa HUKAKUX JOTMOJTHUTEIHLHBIX
JeificTBUIl HE COBEPIIAETCH, & ITPH TO/I-
XO7le CIpaBa TO3UIMOHED TPOXOIUT
TEeJIEBYIO MO3UIHUIO0 HA 33JaHHOE Pac-
CTOSTHUS U BO3BPAIIaeTCs K Hell ondaTh
2Ke CIIpaBa.

0x10 - ENGINE_ACCEL_ON

VYckopenwne. Ecnu dutar ycranosies,
JIBH2KEHHE TPOUCXOIUT € YCKOPEHUEM.

0x20 - ENGINE LIMIT VOLT

HomunanpHOE HAIpsiZKEHHE MOTODA.
Ecnu ¢mar ycranoBnen, Hampsike-
HUHEe HAa MOTOpPEe OrPAHUYNBAETCS
3aJAHHBIM  HOMUHAJIbHBIM  3HAYe-
HueM (ncnonb3yercst  Tonbko ¢ DC
JIBUTATEIIEM).

0x40 - ENGINE _LIMIT _CURR

Homunanbubrii Tok Motopa. Ecan
dar ycraHoBi€H, TOK UYepe3 MOTOD
OTDAHWYMBAETCS  3AJAHHBIM  HOMHU-
HAJIbHBIM  3HAaYeHHeM (KCHOJIb3yeTCs
ronbko ¢ DC aurarenem).

0x80 - ENGINE LIMIT RPM

HomunanbHas gacToTa BpameHus Mo-
Topa. Ecim daar ycranosnen, gacto-
Ta BPAIIEHNs OTPAHTINBAETCS 3aIaH-
HBIM HOMHWHAJIbHBIM 3HAYEHUEM.

intl6 t Antiplay

KoaudvecTBo 11aroB aBuTATENS WA
UMIIyJIbCOB 9HKO/EPA, HA KOTOPOE II0-
3unuoHep OyJeT oTbe3:kaTb OT 3a-
ITAHHON IO3UIINH AJd IOIXOIa K Heit
¢ omHON m TOH ke cropoHbl. Mc-
MOJIb3YeTCsI, €CJIU YCTAHOBJIEH irar
ENGINE ANTIPLAY.

Continued on next page
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Tabnuuya 6.24 — continued from previous page

uint8 t MicrostepMode

HacTpoiikm MHUKPOINTaroBoro pexKu-
Ma(MCIOIb3YeTCsT TONBKO € IMTArOBbIM
apuraresiem). BesuuuHa MUKpOIa-
ra #©W OJUalla30H OJOIYCTHMBIX 3Ha-
YeHMH JJisi JIJAHHOI'O IIOJIsi 3aBUCAT
OT BBIOPAHHOTO pEXWMA JIEJICHUS
mara (cm. mose MicrostepMode B
engine settings). 9o GuroBas Macka
JI7Isl TIOOMTOBBIX OTIEPATIHIA.

0x1 - MICROSTEP MODE_ FULL

[TostHOIIATOBBIHM pEeKUM.

0x2 - MICROSTEP MODE_FRAC 2

Henenue mara 1/2.

0x3 - MICROSTEP_MODE_FRAC 4

Henemnne mrara 1/4.

Ox4 - MICROSTEP MODE _FRAC 8

Henenne mrara 1/8.

0x5 - MICROSTEP _MODE_FRAC_16

Henenne mara 1/16.

0x6 - MICROSTEP _MODE_FRAC_32

Henenne mara 1/32.

0x7 - MICROSTEP _MODE_FRAC_64

Henenne mara 1/64.

0x8 - MICROSTEP_MODE_FRAC_128

Henenue mara 1/128.

0x9 - MICROSTEP _MODE_FRAC_ 256

Henernne mara 1/256.

uintl6 t StepsPerRev

KosmuecrBo mosbix 1maros Ha 000-
pOT(UCIOIB3YETCs TONBKO € IArOBBIM
neuraresnem). dunanaszon: 1..65535.

uint8_t Reserved [12]

3apesepsuposano (12 Gaiir)

uint16_t | CRC

KonTponbras cymma

Onucannme: Urenne HacTpoek MOTOpa. HACTPOHKM OMpEIeIsiOT HOMWHAIBHBIE 3HAUEHNST HAPSIKEHWST, TO-
Ka, CKOPOCTH MOTOpA, XapaKTep ABWKeHWd u TN MoTopa. Iloxkasyiicra, 3arpyzkaiiTe HOBble HACTPOUKH KO-
TJa BBl MeHseTe MOTOp, SHKO/Aep Wi no3unuonep. IlomauTte, 9T0 HEMpaBuIbHbIE HACTPOUKH MOTOPA MOTYT

MTOBPEIUTH 00OPYIOBAHIE.

6.2.6.11 Komanga GENI
Kop xomanasr (CMD): «geni» nan 0x696E6567.
Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orset: (70 Gaiir)
uint32 t CMD Komanza
int8 t [IpousBoauTenn IIpousBoauTEN. MakcumaabHast
JJINHA, CTPOKM: 16 CMMBOJIOB.
int8 t PartNumber Cepus u Homep mozesun. Makcumaiib-

Has JJIUHA CTPOKU: 24 cMMBOJIA.

uint8_t Reserved [24]

3apesepsuposano (24 Gaiir)

uint16_t | CRC

KonTponbraas cymma

Omnucanue: Yrenue undopmarmu 06 sukonepe uz EEPROM.

6.2.6.12 Komanpga GENS
Kopx xomangpr (CMD): «gens» umu 0x736E6567.
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Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orser: (54 Gaiir)
uint32 t CMD Komanna
float MaxOperatingFrequency Makcumanbuas vacrora (k['n). Tun
nannbix: float.
float Supply VoltageMin MuanMaTbHOE HAMpSKEHNe TUTAHUS
(B). Tun nanubix: float.
float Supply VoltageMax MaxkcumMasibHOE HATIPSKEHNE TTUTAHUS
(B). Tun garusix: float.
float MaxCurrentConsumption MakcumasibHoe norpebsienne TOKa
(MA). Tun nanusix: float.
uint32 t PPR Konuuectso orcuéros Ha o6opor
uint32_t EncoderSettings ®j1arm HaCTPOEK SHKOIEPaA. DTO OUTO-
Basl MaCKa, JIjisi TOOUTOBBIX OTEPATIHii.
0x1 - ENCSET DIFFERENTIAL OUTPUT Eciu duar ycranossien, To 3HKOmED
nMeer audOepeHInaIbHBIA  BBIXO,
WHAYE - HECUMMETPUYHBIH BBIXOI
0x4 - ENCSET PUSHPULL OUTPUT Eciu duar ycramossien, To 3HKOmED
MMEET JBYXTAKTHBINA BbIXOJ, MHAYE -
BBIXOJI, C OTKPBITHIM KOJLJIEKTOPOM
0x10 - ENCSET INDEXCHANNEL PRESENT | Eciu ¢daar ycraHoBieH, TO HKOAED
uMeeT JOIIOJIHATEIbHbI WHIeKCHBINI
KaHaJ, WHaue - OH OTCYTCTBYET
0x40 - ENCSET _REVOLUTIONSENSOR PRESENHciu ¢daar ycraHoBieH, TO IHKOAED
“MeeT JATYUK 0DOPOTOB, MHAYE - OH
OTCYTCTBYET
0x100 - ENCSET REVOLUTIONSENSOR ACTIVHicid(dtiar ycranossieH, To akTHBHOE
COCTOSIHHE JATYUKa OOOPOTOB COOT-
BETCTBYET JIOTUYEecKoi 1, nnage - Jo-
rudeckomy 0
uint8_t Reserved [24] 3apesepeupoBaHo (24 Gaiir)
uintl6_t CRC Kontpoabuast cymma

Omnucanune: Yrenue nacrpoek sukojepa uz EEPROM.

6.2.6.13 Komanga GENT
Kop xomanasr (CMD): «gent» nin 0x746E6567.

3anpoc: (4 Gaiir)

| uint32_t

| CMD | Komanzga

Orser: (14 Gaiir)

] uint32 t

\ CMD \ Komanna

Continued on next page
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Tabnuuya 6.30 — continued from previous page

uint8 t EngineType Tun moTopa. 910 OUTOBAsS MACKA, [IJIsT
MTOOUTOBBIX OMEPAITHA.
0x0 - ENGINE TYPE NONE 9TO 3HAYEHHE HEe HYXKHO HCIOJIb30-
BaTh.
0x1 - ENGINE TYPE DC MoTop noCTOsIHHOrO TOKA.
0x2 - ENGINE TYPE 2DC JlBa MOTOpa TOCTOSHHOTO TOKA, HUTO
TMPUBOJANT K IMYJISIINAHA IBYX KOHTPOJ-
JIEPOB.
0x3 - ENGINE TYPE STEP IMTarossrit MOTOD.
0x4 - ENGINE TYPE TEST IIporonzkuTebHOCTD BKJTIOYEHUS
dukcupopana. Mcmonb3yercs TOIbKO
[IPOU3BOIUTETIEM.
0x5 - ENGINE _TYPE BRUSHLESS Becmerounsrit MOTOD.
uint8 t DriverType Twun cusioBoro jpaiiBepa. 910 6uro-
Basl MaCKa, JIjIsi TOGUTOBBIX OTEPAIHii.
0x1 - DRIVER_TYPE DISCRETE FET CunoBoit gpaiiBep Ha IHCKPETHBIX
Mocder-kaodax. lcmomp3yercsa 1o
YMOTIAHUIO.
0x2 - DRIVER_TYPE INTEGRATE CunoBoii gpaiiBep ¢ UCMOIb30BAHUEM
KJIIO4eil, MHTEeIPUPOBAHHBIX B MUKDPO-
cxemy.
0x3 - DRIVER_TYPE EXTERNAL Buemunit cumoBoit apaitBep.
uint8 t Reserved [6] 3apesepsuposano (6 Gaiir)
uintl6 _t CRC Konrponpuas cymma

Ormmucanne: Bo3spamaer nndgopMaIpio 0 THIIE MOTOPA M CHJIOBOTO JpaiBepa.

6.2.6.14 Komanpga GEST
Kon xomanasl (CMD): «gest» wiu 0x74736567.

Banpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Orser: (46 Gaiir)
uint32 t CMD Komanna
uintl6 t Param1
uint8_t Reserved [38] 3apesepBupoBaHo (38 GaiiT)
uintl6é t CRC Kourposnbuas cymma

Ommucanne: Urenne pacuimpeHHbIX HACTPOeK. B HacTosIee BpeMs He UCIOTb3yeTCs.

6.2.6.15 Komanga GFBS
Kop xkomanasl (CMD): «gtbsy nim 0x73626667.

Banpoc: (4 Gaiir)

| uint32_t

[ CMD

Komamna

6.2. Onuncaxne npotokosa obmeHa
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Orser: (18 Gaiir)

uint32 t CMD

Komamna

uintl6 t IPS

KonuaectBo orcuéToB 3HKOAEpA HA
obopor Basia. Jwmamazom: 1..65535.
[Tone ycrapeso, peKOMEHIyeTCsT 3aTTH-
coiBarh 0 B IPS u mcmoms3oBaTh pac-
mupenHoe mojie CountsPerTurn. Mo-
KeT TTOTPeOOBATHCsST OOHOBIEHHE MUK-
porporpaMMbl  KOHTPOJLJIEPA J0 MO-
caenHell Bepcuu.

uint8 t FeedbackType

Tun obparHoit cBsA3u. ITO OMTOBAs
MACKa, JIJTsl TIOOUTOBBIX ONepPAaIyii.

0x1 - FEEDBACK ENCODER

Ob6parHas CBSA3b C TOMOIIBIO YHKOJIE-
pa.

0x4 - FEEDBACK EMF

Obparnas cBs3b mo IJIC.

0x5 - FEEDBACK NONE

ObpatrHast CBsI3b OTCYTCTBYET.

0x6 - FEEDBACK_ENCODER_MEDIATED

Obparnas CB3b [0 HKOJEPY, OIO-
CPE/IOBAHHOMY OTHOCHUTEJILHO [[BUTA-
Tesist MEeXaHW4ecKoil mnepejadeil (Ha-
puMep, BUHTOBOI Hepenadei).

uint8 t FeedbackFlags

®jiarn. 1o OUTOBAsS MacKa HJId TO-
OMTOBBIX OTIEPAIHii.

Ox1 - FEEDBACK_ENC_REVERSE

ObparHblii caer y SHKOIEPA.

0xc0 - FEEDBACK_ENC_TYPE_BITS

Buthl, oTBevaroIe 3a TUI IHKOIEPA.

0x0 - FEEDBACK_ENC_TYPE_AUTO

Oupesesnsger THIT SHKOIEPA ABTOMATH-
YECKU.

0x40- FEEDBACK_ENC_TYPE_SINGLE_ENDI

IblemuddepennuatbHbIi SHKOIED.

0x80 - FEEDBACK ENC_ TYPE DIFFERENTIA

LAnddepennmaabHbIii 3HKOIED.

uint32 t CountsPerTurn

Komnuectso OTCYETOB 3HKOe-
pa ma obopor Bama. JImamazom:
1..4294967295. s ucnosib30BaHUS
mosisi CountsPerTurn wnykuo 3anm-
carb 0 B mone IPS, wmnave Oymer
HCIOIB30BATHCS 3HAYEHWE W3 OIS

IPS.

uint8_t Reserved [4]

3apesepBuposano (4 Gaiir)

uint16_t CRC

Kontponbras cymma

Ommcanne: Urenne HACTPOEK OOPATHOM CBS3M.

6.2.6.16 Komanga GGRI
Kox xomanger (CMD): «ggris nan 0x69726767.
Banpoc: (4 Gaiir)

| uint32_t | CMD ‘

Komamma

Orset: (70 Gaiir)
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uint32 t CMD Komanna

int8 t [Ipoussomurenn IIpoussoauress. MaxkcumaabHast
JJMHA CTPOKH: 16 CHMBOJIOB.

int8 t PartNumber Cepus u Homep mMozenn. Makcumah-

Hasd JIJTUHA CTPOKH: 24 cuMBOJIA.

uint8_t Reserved [24]

3apesepsuposano (24 Gaiir)

uint16_t CRC

KonTponbras cymma

Onucannme: Yrenue nadopmaruu o peaykrope n3 EEPROM.

6.2.6.17 Komanpga GGRS

Kon xomanapr (CMD): «ggrs» uam 0x73726767.

Banpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Orser: (58 Gaiir)

uint32 t CMD Komanna

float ReductionIn Bxoamoii KO3 purment
PeIyKTOpA. (Borixon =
(ReductionOut /ReductionIn)  Bxox)
Tun pnanubix: float.

float ReductionOut BrrxommHoi ko3¢ duru-
€HT PEIYKTOPA. (Boixog =
(ReductionOut/ReductionIn)  Bxox)
Tun namnbx: float.

float RatedInputTorque MaxkcuMasIbHBIH KPYTANIUNA MOMEHT
(H m). Tun naunsx: float.

float RatedInputSpeed MakcumasibHasi CKOPOCTb Ha BXOIHOM
Basty pexykropa (06/vun). Tun naH-
ueix: float.

float MaxOutputBacklash Boixonnoit Jiiodr pemykropa (rpa-
ayc). Tun nanwpix: float.

float Inputlnertia OKBHUBAJICHTHAsT BXOJHAST WHEPIIHS
peaykropa(r cm2). Twun jaHHBIX:
float.

float Efficiency KII penykropa (%). Tun maHHbIX:
float.

uint8 t Reserved [24] 3apeseprupoBaHo (24 GaiT)

uintl6 _t CRC Kontponpuas cymma

Onucannme: Yrenue nacrpoek pemaykropa n3 EEPROM.

6.2.6.18 Komanga GHOM

Kon xomanasr (CMD): «ghom» unu 0x6D6F6867.

Banpoc: (4 Gaiir)
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| uint32_t | CMD | Komanza ‘
Orset: (33 Gaiir)
uint32 t CMD Komanza

uint32 t FastHome

CkopocTh MepBOro JBMKeHUs (B MOJI-
HBIX marax). Juanaszon: 0..100000.

uint8 t uFastHome

JpobHast 9acTb CKOPOCTH IIEPBOIO
JIBUKEHUST B MHUKpOIIarax (MCIOIb-
3yeTcsi TOJIbKO C IMArOBBIM JIBUTATE-
Jjiem). Bejmuuna Mukpolnara u quana-
30H JIOMYCTUMBIX 3HAYEHUN JIsl JIAH-
HOIO TOJIE 3aBHCAT OT BBIOPAHHO-
ro pexuma Jejenus mara (CM. 1mose
MicrostepMode B engine _settings).

uint32 t SlowHome

CkopocTb BrOpOro JBHKeHUs (B MOJI-
HbIX marax). duanaszon: 0..100000.

uint8 t uSlowHome

JlpoOHasi 9acTh CKOPOCTH BTOPOTO
JIBUKEHUsT B MUKpoIiarax (MCIOJib-
3yeTcsl TOJNBLKO C IMArOBBIM JIBUTATE-
jem). Bejqmuuna mukpowara u juana-
30H JIOTMYCTHUMBIX 3HAYEHUN [JIsT JIAH-
HOT'O TIOJISI 3aBHCAT OT BBIOPAHHO-
ro pexkuMa jJejeHus mara (CM. moJie
MicrostepMode B engine _settings).

int32 t HomeDelta

Paccrognue 0TX01a OT TOYKU OCTAHO-
Ba (B MOJIHBIX I1Arax).

intl6_t uHomeDelta

Hpobuast 49acThb PpPaCCTOAHUS OTXO-
Ja OT TOYKHU OCTaHOBAa B MUKPOIIa-
rax (UCIOIB3YeTCs TOJBKO C IIaro-
BbIM ,Z[BI/IFaTeJIeM). BeHI/I‘{I/IHa MHUK-
poarara #W AHAIIA30H AJOIIYCTHUMBIX
3HAYEHUN JJIsi JAHHOI'O IOJIsi 3aBU-
CAT OT BBIOPAHHOTO DEKUMA, IeJIe-
Hus mara (cM. mose MicrostepMode
B engine settings).

uintl6_t HomeFlags

Habop daaros, onpeaensiomue Takue
mapaMerphbl, KaK HAITPABJIEHNE U yCJIO-
BUS OCTAHOBA. JTO OWTOBAasi MacKa
JITst TIOOUTOBBIX OIEpPATIHiA.

0x1 - HOME_DIR_FIRST

Omnpenenser HampaBieHne MTEePBOHA-
YaJIbHOTO JIBUKEHUST MOTOPA TOCJIE
nmocrymyenns komauasl HOME. Ecnum
duiar ycraHOBJIEH - BIPABO; WHAYE -
BJIEBO.

0x2 - HOME_DIR_SECOND

Omnpenesnisier HalpaBjleHHE BTOPOTO
gBuKennss moropa. Ecnmu ¢gaar ycra-
HOBJIEH - BIIPABO; WHAYE - BJIEBO.

Continued on next page
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Tabnuuya 6.40 — continued from previous page
0x4 - HOME MV _ SEC_EN Ecan daar ycramnosnien, peannsyercs
BTOpPOI 3Tall JOBOAKW B JIOMAIITHIOIO
TMO3UINI0; WHAYEe - ITAN MPOMyCKaeT-
cs.
0x8 - HOME HALF MV Ecnu dbaar ycranosien, B Hagaje BTO-
pPOTO JBUKEHUS MEPBbLIE TIOJI 000pOTa
CUTHAJIBI 3aBEPHICHUA ABUXKEHHA WI-
HOPHUPYIOTCH.
0x30 - HOME STOP_FIRST BITS Butsl, oTBevalorye 3a BbIOOD CUTHA-
JIa, 3aBEPINEHUA IIEePBOTO IBU2KEHUA.
0x10 - HOME STOP_ FIRST REV IlepBoe nBUKeHWE 3aBepITAETCA IO
curnany ¢ Revolution sensor.
0x20 - HOME STOP_ FIRST SYN IlepBoe jBuzKeHME 3aBeplIAETCH 110
CUT'HaJ1y CO BXO/Ja CHHXPOHHU3AIUHU.
0x30 - HOME STOP_FIRST LIM IlepBoe nBWXKeHUE 3aBepIIAETCA IIO
CUTHaJIy C KOHIEBOI'O II€peKJroYare-
JId.
OxcO - HOME STOP SECOND _BITS Butsl, oTBevarorye 3a BbIOOD CUTHA-
JIa, 3aBEPIINEHUA BTOPOI'O ABU2KEHUA.
0x40 - HOME STOP_ SECOND_ REV Bropoe nBukeHme 3aBepriaeTcs IO
curnaiy ¢ Revolution sensor.
0x80 - HOME STOP SECOND_ SYN Bropoe jBuxkenue 3aBepuiaercs 110
CUT'HaJ1y CO BXO/a CHHXPOHHU3AIUHU.
OxcO - HOME STOP SECOND LIM Bropoe aBmxkeHme 3aBepuiaeTcsa IO
CUTHaJIy C KOHIEBOI'O II€peKJIroYare-
JId.
0x100 - HOME USE_ FAST Ecau dnar ycraHoBieH, nCHOIb3yeT-
cs1 OBICTPBIA MOMCK JOMAIIMHEH TO3M-
UW; WHAYE - TPATUIUOHHBIN.
uint8_t Reserved [9] 3apesepBupoBaHo (9 GaiiT)
uintl6é t CRC Konrponbuas cymma

Omnucannme: Komana arenust HACTPoek st oaxoaa B home position. dta GyHKIMs 3aM0THIET CTPYKTYPY
HACTPOEK, MCIIOJIb3YIOMIUXCS [/ KAJTUOPOBKY [MO3UIUH, B TAMATH KOHTPOJLJIEPA.

6.2.6.19 Komanga GHSI
Kon xomanasl (CMD): «ghsi» win 0x69736867.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (70 Gaiir)
uint32 t CMD Komanza
int8 t [IpousBoauTesn IIpousBouTEND. MakcumaabHast
JUHA CTPOKH: 16 CHMBOJIOB.
int8 t PartNumber Cepust u Homep momenn. Makcumanh-
Has JJIMHA, CTPOKU: 24 CUMBOJIA.
uint8_t Reserved [24] 3apesepsuposano (24 Gaiir)

Continued on next page
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Tabnuuya 6.42 — continued from previous page

| uint16_t | CRC

KonTponbrnas cymma ‘

Omnucanune: Yrenue undopmarmu o Jaraukax Xoswra u3 EEPROM.

6.2.6.20 Komanpga GHSS

Kopx xomanapr (CMD): «ghssy unu 0x73736867.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (50 Gaiir)
uint32 t CMD Komanza
float MaxOperatingFrequency Makcumanpbuas gacrora (k[im). Tun
nannbix: float.
float Supply VoltageMin MuHnMaIbHOE HAMPSKEHNE TUTAHUS
(B). Tun garusix: float.
float Supply VoltageMax MakcumasibHOE HALIPAKEHUE [TUTAHUSA
(B). Tun manusbix: float.
float MaxCurrentConsumption MakcumasibHoe moTpebsieHne  TOKa

(MA). Tun nannbix: float.

uint32 t PPR

KommgecTBo 0TCcIéTOB Ha 060pPOT

uint8_t Reserved [24]

3apesepsuposano (24 Gaiir)

uint16_t | CRC

KonTponbrasa cymma

Onucannme: Yrenne nacTpoek mardnkos Xosuta u3 EEPROM.

6.2.6.21 Komanpga GJOY

Kon xomanasr (CMD): «gjoy» nnn 0x796F6A67.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (22 Gaiir)
uint32 t CMD Komanna

uintl6 t JoyLowEnd

3nadeHue B IIarax —JKOMCTHKA,
COOTBETCTBYIOIEe HU2KHEH rpaHule
JUAana30Ha  OTKJIOHEHWA  YCTPOii-
ctBa. JOMKHO JslesKaTh B IIpenesiax.
Hwamnazon: 0..10000.

uint16_t JoyCenter

3navenwe B Tarax  JKOMCTHKA,
COOTBETCTBYIOIlee HEOTKJIOHEHHOMY
ycrpotictBy.  JomkHO JeKaTh B
npeaenax. Jquamazon: 0..10000.

Continued on next page
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Tabnuuya 6.46 — continued from previous page
uintl6_t JoyHighEnd 3HadyeHnwe B marax —JKONCTHKA,
COOTBETCTBYIOIlEe BepXHEH TpaHune
AAAMa30Ha  OTKJIOHEHWs  yCTPOii-
crBa. J{omKHO JeKaTh B IIPeIesax.

Huamazon: 0..10000.

uint8 t ExpFactor PakTOp IKCIOHEHITNAJIBLHON HeJTnHET-
HOCTHU OTKJIUKA ,HH(OfICTHKa.
uint8 ¢t DeadZone OTKJIOHEHHUE OT CPETHETO TTOJIOXKEHNS,

KOTOpPOE HE BBI3BIBAET HAYAJA JIBU-
KeHus (B J€CATHIX JOJISX IIPOLEHTA).
MakcumasibHOe MEPTBOE OTKJIOHEHHE
+-25.5%, 9TO COCTaBJSIET MOJIOBUHY
pabouero auamna3ona, J¥KOHCTUKA.

uint8 t JoyFlags ®parn  ynpaBieHUs —JZKOWCTHKOM.
910 O6mTOBasg MAacKa AJs MOOUTOBBIX

onepauui.
0x1 - JOY_REVERSE Pesepc Bo3neiictBus mxoiictuka. Or-

KJIOHEHHE JIZKOWCTHKA K OGOJIbIIUM
3HAYEHUSAM LPUBOJUT K OTPULATEI b
HOM CKOPOCTHU W HA0OOPOT.

uint8_t Reserved [7] 3apesepeupoBano (7 GaiiT)

uintl6_t CRC Kontpoaruas cymma

Ommucanne: YUrenne HacTpoek mkoiictuka. Ilpu orkmoHenunn mkoiicruka 6osee dem nHa DeadZone or 1en-
TPAJILHOTO TIOJIOXKEHUSI HAYMHAETCS JIBUKEHUE CO CKOPOCTBHIO, OTMPEEsieMOil OTKIOHEHUEM IYKOUCTUKA OT
DeadZone 10 100% orkjonenus, npudem orkjonenuto DeadZone cooTBeTcTByer Hy/eBas CKOpocTh, a 100%
orkyoHeHust coorBercrByer MaxSpeed [i] (cm. komanay SCTL), rae i=0, ecsiu HpeablIy UM HCIIOIb30BAHAEM
3TOro pexkuma He O6bu10 Bbibpano apyroe i. Ecnu cienyiomas ckopocrs B Tabune ckopocreii Hysesas (1esast
U MUKDPOLIAroBas 4acru), TO I€pexoja Ha Heé He npoucxoqur. DeadZone BbIYUCIAETCH B JECATHIX JOJISX
mporienTa oTkioHenusi ot menTpa (JoyCenter) mo mpasoro miam mesoro mMakcumyma. Jdnamasonsr DeadZone
MTOKA3AHbI HA, CJIEIYIONIEM PUCYHKE.

Deadband

NN

75% 25% 25% 75%

ﬁ
Left Center Right

3aBUCUMOCTDH MEXKy OTKJIOHEHHEM U CKOPOCTHIO SKCIOHEHIMAIbHAS, YTO TO3BOJISIET O3 MEePeKTIOUYeHUsT Pe-
2KMMOB CKOPOCTH COYeTaTh BBICOKYIO MOJBUKHOCTH U TOYHOCTH. Ha rpaduke HuKe moKa3aH npuMep IKCIO-
HEHIUAJIbHOU 3aBUCUMOCTUA CKOPOCTH U PAOOTHL MEPTBOM 30HBI:
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Joystick speed control
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Joystick position

Ilapamerp HenmuuelHONCTH MOXKHO MeHATh. HysmeBoit mapaMerp HEJMHEHHOCTH COOTBETCTBYET JIMHEHHON 3a-
BHCUMOCTH.

6.2.6.22 Komanga GMOV
Kon xomauasr (CMD): «gmovs unmn 0x766F6D67.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (30 Gaiir)
uint32 t CMD Komanna
uint32 t Speed Bagannas ckopocrb (muas IIJT: ma-
rog/c, miug DC: rpm). duanaszon:
0..100000.
uint8 t uSpeed 3asaHHasg CKOPOCTb B €IMHHIAX Je-

JIeHUsT MHUKpOIIara B CeKyHiy. Be-
JINYMHA MUKPOIIAra ¥ JUAa30H J0-
MYyCTAMBIX 3HAYEHWI JJIsT  JTAHHOTO
TMOJIsT 3aBUCAT OT BBIOPAHHOTO pe-
JKUMa  JIejleHus  [iara  (CM. ToJie
MicrostepMode B engine settings).
Ucnosnb3yercs TOIBKO € IMIArOBbIM MO-
TOPOM.

uintl6_t Accel Vckopenwue, 3a/laHHOE B IIarax B Ce-
kyuay 2 (IId) wnu B oboporax B
munyry 3a cekynuy (DC). Juanaszon:
1..65535.

Continued on next page
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Tabnuuya 6.48 — continued from previous page
uintl6_t Decel Topmoskenue, 3aJaHHOE B 1ITarax B ce-
kyHay ~2 (1) nin B 06opoTax B Mu-
uyry 3a cekyuay (DC). duana3zon:
1..65535.
uint32_t AntiplaySpeed CKOpOoCTh B peskuMe aHTHII0MTa, 3a-
JaHHasg B 1enbix marax/c  (IIT)
wm B oboporax/c(DC). duanazon:
0..100000.
uint8 ¢t uAntiplaySpeed CxopocTh B pexkuMe aHTUII0MTA, BbI-
pakeHHass B MHUKPOIIAraX B CEKYH-
jay. Berwdwna Mukpormara u uaana-
30H JIOIYCTUMbBIX 3HAYEHUN Uil JIAH-
HOTO TIOJIST 3aBUCAT OT BHIOPAHHO-
ro pexkuMa JejieHus mara (CM. moJie
MicrostepMode B engine settings).
Ucnonb3yercs TOIBKO € MIArOBbIM MO-
TOPOM.
uint8 t MoveFlags Ogaruw, ymOpaBJASIONINE HACTPOUKO
JIBUKEHUSA. DTO OUTOBAsT MacKa JJist
MTOOMTOBBIX OIEPAITHIA.
0x1 - RPM_DIV 1000 @ar ykas3plBaeT Ha TO 4YTO pabo-
9asi CKOPOCTh YKa3aHHAs B KOMAaH-
Je 3ajaHa B Muud rpm. [Ipuvenum
TOJIBKO JIJIsl PeKUMa, OOPATHON CBsA3U
ENCODER wu ronbko giss BLDC mo-

TOPOB.
uint8_t Reserved [9] 3apesepsuposato (9 Gaiit)
uintl6_t CRC Kontposapuas cymma

Ommcanue: Komanma arennst HACTPOEK TepeMernienns (CKOpocTh, yekopenue, threshold n ckopocTs B pexu-
Me aHTHITIOMhTA).

6.2.6.23 Komanga GMTI
Kon xomanasr (CMD): «gmti» nam 0x69746D67.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (70 Gaiir)
uint32 t CMD Komanna
int8 t [Ipoussomurenn IIpoussonuress. MaxkcumaabHast
JJIMHA CTPOKH: 16 CuMBOJIOB.
int8 t PartNumber Cepus u Homep Mozen. MakcuMmab-
Has JIJTUHA CTPOKH: 24 cuMBOJIA.
uint8_t Reserved [24] 3apesepBupoBaHo (24 GaiiT)
uintl6 _t CRC Konrpoapuas cymma

Onucanne: Yrenune nadopmaruu o geuraresne n3 EEPROM.
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6.2.6.24 Komanga GMTS
Kop xomanasl (CMD): «gmtsy» namn 0x73746D67.

3anpoc: (4 Gaiir)

| uint32_t

[ CMD

Komamnma

Orser: (112 6Gaiir)

uint32 t

CMD

Komanna

uint8 t

MotorType

Tun apurarens. 1o OMTOBAsT MacKa
JI7Isl TIOOMTOBBIX OTIEPATIHIA.

0x0 - MOTOR_TYPE UNKNOWN

HeuspecTHsbrii gBuraTesn

Ox1 - MOTOR_TYPE _STED

ITarosblit 1BUTaTEND

0x2 - MOTOR_TYPE DC

DC apurarenn

0x3 - MOTOR_TYPE_BLDC

BLDC asurarenn

uint8 t

ReservedField

3ape3epBUpPOBAHO

uintl6_t

Poles

Kon-Bo map mnosiocoB 'y DC wm
BLDC npurareisss mim KOJ-BO 1IArOB
Ha, 000pOT IIJIST MArOBOTO JIBUTATEIS.

uintl6 t

Phases

Kon-Bo ¢a3z y BLDC nBuraress.

float

Nominal Voltage

HommnHasibHOe HaTpsizKeHne Ha 00MOT-
ke (B). Tun naxnsix: float

float

NominalCurrent

MakcumMaibHBIi MOCTOSHHBIH TOK B
oomorke miast DC mw BLDC npurare-
Jielt, HOMUHAJLHBIA TOK B OOMOTKE
s maroBbix gasurareseii (A). Tun
nannbx: float.

float

NominalSpeed

He ncnonsayerca. Homuransaas cko-
pocts (06/muH). Ilpummvensiercs mist
DC u BLDC gsurareneit. Tun nan-
ubix: float.

float

NominalTorque

HomuuanpHBI KpyTAINE MOMEHT
(MH ™). Ilpumenserca ayms DC u
BLDC npurareneii. Tunm maHHBIX:
float.

float

NominalPower

Homnuanbras mormaocrs(Br). Ilpn-
menserca niua DC mw BLDC asurare-
sneit. Tun mapabix: float.

float

WindingResistance

Conporusnenne oomorkn DC npura-
TeJist, KasKJIO! 13 JIBYX 0OMOTOK I1aro-
BOI'O JBHIATeNsl WK KazKIO0l U3 TPEX
obmorok BLDC apurarens (Om). Tun
mannerx: float.

float

WindingInductance

Nunykrusaocts oomorku DC npura-
TeJIsd, KazK 0 U3 IBYyX OOMOTOK LIaro-
BOI'O JIBUIATEsl WM KAXKJI0M U3 TPEX
oomorok BLDC apurarenst (MIH).
Tun mammbix: float.

float

RotorInertia

Nuepuus poropa (r cm2). Tun nan-
weix: float.

Continued on next page

6.2. Onuncaxne npotokosa obmeHa

223



mDrive

PykoBopacteo nonb3osarens, Beinyck 3.1.0

Tabnuuya 6.52 — continued from previous page

float StallTorque

Kpyrsumit MOMEHT yJaepsKaHusi MO-
3WIMA JUIST [IIATOBOTO JIBUTATEIST WK
KDYTAMMUHA MOMEHT DU HEIOIBUK-
HOM POTOpE /I APYTUX THUIOB JBU-
rareseit (MH m). Tun nanubix: float.

float DetentTorque

MowmeHT yhep:KaHUA MO3UNNAN C He3a-
nuranabivu obmorkamu (MH m). Tun
nannbix: float.

float TorqueConstant

KoncranTta  KpyTsImero MOMEHTA,
omnpenensgmas KoM HUIHEHT TPOo-
IIOPIMOHAJIBHOCTH MaKCHUMaJIbBHOI'O
MOMEHTA CHJIbI POTOPA OT IPOTEKA-
fomero B obmMorke Toka (MH M/A).
Ucnonws3yercss B ocuoBHOM i DC
msuraresneit. Tun mamapix: float.

float SpeedConstant

Koncranra cKopocTH, Onpee/saonas
3HAYEHNE WJIM AMIIUTYIY HAMPSIKe-
HUs HABEJIEHHON WHIYKIMA TIPH Bpa-
menun poropa DC mau BLDC aBu-
rarens (06/mun / B) mam marosoro
npuraress (war/c / B). Tun nanabix:
float.

float SpeedTorqueGradient

IpagweRT  KPyTsIEro  MOMEHTA
(06/mun / MH m). Tun gaunbix: float.

float Mechanical TimeConstant

MexaHndecKast MOCTOSTHHAST BPEMEHU
(mc). Tun gannbix: float.

float MaxSpeed

MakcumanbHad pa3perénnas CKo-
pPOCTh [JI  TArOBBIX JIBUTATEJIEH
(mar/c) wan mus DC u BLDC apu-
rareneii  (06/mun). Tun aHHbIX:
float.

float MaxCurrent

MakcumasbHBIE TOK B oO6MoTKe (A).
Tun namnex: float.

float MaxCurrentTime

Besonacunass gmTEIHLHOCTHL MAKCH-
MaJIbHOTO TOKa B 06MoTKe (Mc). Tum
mannabix: float.

float NoLoadCurrent

Tok morpebieHust B XOJOCTOM pe-
xkume (A). Tlpumenserca gna DC
n BLDC pgsuraremneit. Tun maHHBIX:
float.

float NoLoadSpeed

CkOpoCTH B XOJIOCTOM  DEYKUME
(06/mun). Ilpumensiercs anss DC wu
BLDC ngpurareneit. Tum mgaHHBIX:
float.

uint8_t Reserved [24]

3apesepsuposano (24 Gaiir)

uint16_t CRC

KonTponbras cymma

Onucannme: Yrenue nacrpoek asurarens u3 EEPROM.

6.2.6.25 Komanpga GNET

Kon xomanasr (CMD): «gnet» wmiu 0x74656E67.
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Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orser: (38 Gaiir)
uint32 t CMD Komanna

uint8 ¢ DHCPEnabled

Onpenenser cnocob mosydenus: 1P-
azpeca KanasoB. Moxer npuHEMATH
3navenusa: 0 — crarudecku, 1 — de-
pe3 DHCP.

uint8 ¢ IPv4Address

IP-agpec ycrpoiictBa B dopmare
X.X.X.X.

uint8 ¢ SubnetMask

Macka moacern B (popmare X.X.X.X.

uint8 t DefaultGateway

[T1t03 cetn o ymoadanuto B hopma-
TEe X.X.X.X.

uint8_t Reserved [19]

3apesepsuposano (19 Gaiir)

uint16_t | CRC

Kontponbraas cymma

Onucanme: Komanga arenns ceTeTBbIXx HACTPOEK. TOMBKO JJIsi TPOM3BOAUTEISA. DTa (DYHKIWSA BO3BPAIIAET

TEKyIAe CeTeBble HACTPOUKH.

6.2.6.26 Komanga GNME
Kon xomanasr (CMD): «gnme» wniu 0x656D6E67.
3anpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Orset: (30 Gaiir)
uint32 t CMD Komanna
int8 t PositionerName ITonb3oBaresbCkOE UM$ IOABUKKU.
MokeT ObITH YCTAHOBJIEHO TIOIH30Ba-
TeJieM I ero yroocrsa. MakcuMaiib-
Had JIJIMHA CTPOKHU: 16 cruMBOJIOB.
uint8_t Reserved [8] 3apesepsuposato (8 Gaiir)
uintlé_t CRC Kontposbhas cymma

Onucanne: Yrenue mojb30BaTeIbCKOro nMeHn noasm:kku n3 EEPROM.

6.2.6.27 Komanga GNMF
Kon xomanasr (CMD): «gnmfs uau 0x666D6EGT.
3anpoc: (4 Gaiir)

| uint32_t | CMD

| Komanzga

Orset: (30 Gaiir)
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uint32 t CMD

Komama

int8 ¢ ControllerName

ITomp3oBaTenbckoe WM KOHTPOJLIE-
pa. Moxker OBITH YCTAHOBJIEHO IOJIb-
30BaTeseM s ero ynoocrsa. Makcu-
MaJIbHasd JIJINHA CTPOKM: 16 CHUMBOJIOB.

uint8 ¢ CtrlFlags

Hacrpoitku kouTposiepa. 91o 6uro-
Basl MaCKa, Jjisi HIOOUTOBBIX ONeparuii.

0x1 - EEPROM PRECEDENCE

Eciu daar ycranosien, To HACTPOii-
ku B EEPROM mnonsukkm wmMeror
[IPHOPHUTET HAJ TEKYIIUMH HACTPOIi-
KaAM¥ ¥ 3aMEHSIIOT WX TPU OOHAPYKe-

nun EEPROM.

uint8_t Reserved [7]

3apesepsuposano (7 Gaiir)

uint16_t | CRC

Kontponbraas cymma

Onucanue: Yrenne moib30BATEILCKOTO UMEHH KOHTPOJIepa U HacTpoek u3 FRAM.

6.2.6.28 Komanga GNVM
Kon xomanasr (CMD): «gnvm» uau 0x6D766E67.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (36 Gaiir)
uint32 t CMD Komanna

uint32 t UserData

ITomp3oBarennbckue mamuabie. MorytT
OBbITH YCTAHOBJIEHBI I10JIH30BATEIEM
g ero ymoberBa. Kaxkgprit sge-
MEHT MACCHBa, XPAHUT TOJHKO 32 Ou-
Ta TMOJb30BATEIHCKUX JTAHHBIX. IDTO
BaskKHO HaA CHCTeMaxX e THI int co-
JepRuT dosbie gem 4 6aiita. Hampu-
Mep 310 Bce cucrembl amd64.

uint8_t Reserved [2]

3apesepBuposano (2 Gaiir)

uintl6 t CRC

Kontponbras cymma

Ommucanne: Yrenue nonbp3oBaTenbcKux Janabx u3 FRAM.

6.2.6.29 Komanga GPID
Kop xomanasl (CMD): «gpid» niam 0x64697067.
Banpoc: (4 Gaiir)

| uint32_t | CMD

| Komanza

Orser: (48 Gaiir)
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uint32 t CMD

Komama

uintl6 t KpU

[Iponoprmona bublii  KO3(DDUIMEHT
IIN ]I xouTypa 1O HAIPSIKEHUIO

uintl6 t KiU

WNurerpanbubiii koaddunment [T
KOHTYPa TI0 HATIPSIKEHUIO

uintl6_t | KdU

Huddepennmanbubiii  kKo3hdumment
[IN]T xouTypa 1O HATPAKEHUIO

float Kpf [Iponopuuonabublii  KO3(pUIUEHT
I[IN]I xoHTypa 10 NO3WIHUH st
BLDC

float Kif WNurerpanbubiii ko3dpdunment ITH
KOHTYypa 10 no3utuu st BLDC

float Kdf Huddepennmanbubiii  kKo3hdumment

[N T kouTypa mo nozunuu ayist BLDC

uint8_t Reserved [24]

3apesepsuposano (24 Gaiir)

uint16_t CRC

KonTponbras cymma

Onucanume: Yrenne [T/ koadbdunmentos. Itu k03hMOUIUEHTHI ONPEIENAI0T MTOBEASHUE MO3UIIHOHEDA.

KospdummenTsr pa3andnbl 11 Pa3HbIX MO3UIIHOHEPOB.

6.2.6.30 Komanga GPWD

Kop xomanasr (CMD): «gpwdy win 0x64777067.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orset: (36 Gaiir)
uint32 t CMD Komanza
int8 t UserPassword Crpouka-maposb st JOCTYTa K BeD-
CTPAHUIE, KOTOPBIA TOJIb30BATE/Ib
MOXKET IIOMEHATH ¢ moMonbio USB ko-
MaH/IbI WJIH HA BEO-CTPAHUIIE.
uint8_t Reserved [10] Bapesepeuposano (10 GaiiT)
uintl6é t CRC Konrpoapnas cymma

Omnucanume: Komanga urenus naposis kK BeO-crpanuiie. TONBKO 151 IPOU3BOAUTENsI. DTa (DYHKIUS TOTB30-
BaTeJAeT TPOIUTATH MTOJH30BATEIbCKUN MAPOh K BEO-CTPAHUIIE U3 TAMITH KOHTPOJLIEpA.

6.2.6.31 Komanga GPWR

Kop xkomanasr (CMD): «gpwrs nmum 0x72777067.

3anpoc: (4 Gaiir)

| uint32_t | CMD

| Komanza

Orser: (20 Gaiir)
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uint32 t CMD Komanna

uint8 t HoldCurrent Tok MoTOpa B pexRuMe yaep:KaHus, B
MIPOIEHTAX OT HOMUHAJIBHOrO. lnana-
30m: 0..100.

uintl6_t CurrReductDelay Bpewms B Mc oT mepexoma B COCTOsiHTE
STOP 1o ymenbIieHus TOKA.

uintl6_t PowerOffDelay Bpewms B ¢ oT mepexoga B COCTOsIHUE
STOP 10 OTKIIOYEHHS IIATAHUS MO-
TOpA.

uintl6_t CurrentSetTime Bpewms B mc, Tpebyemoe myis Habopa
HOMMHAJIBHOTO ToKa oT 0% mo 100%.

uint8 t PowerFlags ®aru mapamMeTrpoB yIPABICHHUS IIH-

TaHUEM. DTO OUTOBAsA MacCKa IJIS TO-
OMTOBBIX OTIEPAIHi.

0x1 - POWER_REDUCT_ ENABLED Ecoim  ¢unar ycraHoBieH, yMeHb-
IHUTh TOK 1o POIIECTBUM
CurrReductDelay. UWnaue - He
YMEHbBIIATD.

0x2 - POWER _OFF_ ENABLED Eciu ¢aar ycramopien, cHATbL Ha-

Ipsi’KeHne ¢ OOMOTOK IO MPOIIECTBUN
PowerOffDelay. naue - He cHUMATH.
0x4 - POWER_SMOOTH CURRENT Ecam ycramoBmeH, TO 3amUThIBa-
Hue OOMOTOK, CHATHE [UTAHWUA
WIN  CHUYKEHWE/TIOBBINIIEHNE  TOKA
MPOUCXOMAT TIJTABHO CO CKOPOCTBHIO
CurrentSetTime, a TOsBKO WOTOM
BBINIOJTHAETC T4 3aJada, KOTOpas
BBI3BAJIA TO ILTABHOE M3MEHEHMUE.
uint8 t Reserved [6] 3apesepBupoBaHo (6 GaiT)

uintl6é t CRC Kourposnbnas cymma

Onucanne: Komania areruns mapaMerpos nuTanusi MOTopa. Vcnosib3yercs TOIbKO C MArOBbIM IBUTATEIEM.
HUcnonp3yercst TOIBKO C MIATOBBIM JIBUIATEJIEM.

6.2.6.32 Komanpga GSEC
Kopx xomanapr (CMD): «gsec» uu 0x63657367.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (28 Gaiir)
uint32 t CMD Komanza
uintlé_t LowUpwrOff Huxmnit mopor HAIpsIzKeHMsT Ha, CHJI0-
BO#t YACTH JJIsT BLIKJIIOYEHNUS, TIECATKA
MB.
uintl6 t Criticallpwr MaxkcnMasIbHBIIT TOK CHJIOBOHM YacCTH,
BhbIBatommii cocrosare ALARM, B
MA.

Continued on next page
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Tabnuuya 6.68 — continued from previous page

uint16_t CriticalUpwr

MaxkcumaTbHOE HATIPSAYKEHNE Ha, CUJI0-
BOU YaCTH, BBI3BIBAIOIIEE COCTOAHUE
ALARM, pecarku mB.

uintl6_t CriticalT

MakcuMasibHast —TeMmMrneparypa  KOH-
TpPOJIJIEpa, BbI3BIBAIOIIAS COCTOSTHHE
ALARM, B jecaTnix JOJSX rpajyca
enbcus.

uint16_t Criticallusb

Maxkcumanbubiii Tok USB, BbI3bIBaO-
muit cocrosiue ALARM, B MA.

uintl6 t CriticalUusb

Makcumasibroe manpsizkenue xa USB,
BhI3bIBaoIee coctossune ALARM, ne-
caTku MB.

uintl6_t MinimumUusb

MunumanbHoe Hanpsikenune wa USB,
BbI3biBaoliee cocrognne ALARM, ne-
carku MB.

uint8 t Flags

®naru  KPUTUYECKHX IIapaMeETPOB.
910 O6uTOBasg MAacKa AJs HOOUTOBBIX
oneparmuii.

Ox1 - ALARM_ON_DRIVER_OVERHEATING

Eciu ¢anar ycramosmen, To BoiTH
B cocrosinme Alarm npu mnosydeHun
CUI'HAJIA IIOZACTYIIAIONIErO IEPErpena
¢ npaitBepa. NHavye - urHOpmMpoOBaTH
MOJICTYIAIOIINH Ileperpes ¢ ApaiiBepa.

0x2 - LOW_UPWR_PROTECTION

Ecau ycramnosiieH, TO BBIKIIOYATH CH-
JOBYIO YaCTh P HATPAYKEHUN MEHb-
mem LowUpwrOff.

Ox4- H_BRIDGE_ALERT

Ecnu ycranossen, T0 BBIKIIOYATD CH-
JIOBYIO 4aCTb IIDU CUTI'HAJIE€ HEI0J1a/ KU
B OJIHOM M3 TPAH3MUCTOPHBIX MOCTOB.

0x8 - ALARM_ON_BORDERS_SWAP_MISSET

Ecau ¢dmar ycranosnen, To BoiiTu B
cocrostare Alarm npu nostyyenuu cur-
HaJIa € TPOTUBOIOJIOKHOIO KOHIIEBOI'O
BBIKJTIOYATEIIS

0x10 - ALARM_FLAGS_STICKING

Ecau ¢paar ycranosmeH, TO TOJIBKO 10

komangie STOP Bo3moxken cOpoc Beex
¢aaros ALARM

0x20 - USB_ BREAK_RECONNECT

Ecaiu ¢mar ycramosien, To Oyzer
BKJIOUeH OJioKk mnepesarpy3ku  USB
[IPU [IOJIOMKE CBSI3U

0x40 - ALARM_WINDING _MISMATCH

Ecnu ¢dmar ycranosnen, To BoiiTu B
cocrostare Alarm npu mostyyenuu cur-
HaJIa, PACCOIJIACOBAHUs OOMOTOK

0x80 - ALARM ENGINE RESPONSE

Eciu daar ycranosieH, To BOWTH B
cocrostare Alarm mpu mosryYenuu cur-
HaJjIa OMUOKYM PEeaKIUu IBUTATEN HA
yllpasJjdiolee Bo3jeiicrsue

uint8_t Reserved [7]

3apesepsuposano (7 Gaiir)

uint16_t | CRC

KonTponsrnas cymma

Ommucanne: Komanma 3anucu yCTaHOBOK 3alllUT.
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6.2.6.33 Komanga GSNI
Kop xomanasl (CMD): «gsni» min 0x696E7367.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (28 Gaiit)
uint32 t CMD Komanza
uint8 ¢t SyncInFlags @jlard CHHXPOHW3AIUU BXOAA. ITO
ouToBasg MacKa /g IIOOUTOBLIX OIle-
pauuii.
0x1 - SYNCIN ENABLED Bxuiouenmne HEOOXOMMOCTH MMITYIIh-
Ca CHHXPOHUW3AINHU I HAYATA [IBU-
JKEHUSI.
0x2 - SYNCIN INVERT Ecan ycranosiien - cpabaTbIBaeT 10
nepexony w3 1 B 0. Unmade - u3 0 B
1.
0x4 - SYNCIN _GOTOPOSITION Ecau dbaar ycranosien, To ABuraTenb

CMEITAETCH K TO3UIUU, YCTAHOBJIEH-
voit B Position m uPosition, umade
aBUraresab cMmemaercda Ha Position u
uPosition

uintlé_t ClutterTime MuHuMaJIbHAS JJIATEIHLHOCTL BXOJI-
HOIO HMMIIYJIbCa CHUHXPOHM3AIUHU JIJIs
3aiuThl 0T Apebesra (MKC).

int32 t Position ZKenaemas no3unus uiu cmenienue (B
[OJIHBIX 111arax)
intl6_t uPosition JpobHast 4acTh TO3WUIIAW WA CMe-

meHnss B MwuKporrarax. Vcmomb3y-
€TCAd TOJIBKO C IIIaroOBbIM JBHIaT€-
aeM. Besmuuna, MHUKpOLIara u Auvalla-
30H JIONYyCTUMbBIX 3HAYE€HUIl 1114 JaH-
HOI'O II0JId 3aBHUCAT OT BbI6paHHO-
ro pexkuMa JejeHus mara (CM. moJie
MicrostepMode B engine _settings).

uint32 _t Speed Bagannas ckopocrs (st I wa-
roe/c, mas DC: rpm). Imanason:
0..100000.

uint8 t uSpeed SajaHHasg CKOPOCTb B MHKPOIIArax

B CeKkyHIy. Besmumna mmkpormara u
JIMaTa30H JOMYCTUMBIX 3HAYEHWH [J1s1
JIAHHOT'O TI0JIsI 3aBUCAT OT BBHIOPDAHHO-
ro pexkuMa JiejeHus mara (CM. moJie
MicrostepMode B engine settings).
Vcnonb3yercs TOIBKO € MIArOBBIM MO-

TOPOM.
uint8_t Reserved [8] 3apesepBupoBaHo (8 GaiiT)
uintl6_t CRC Kontpoabuas cymma

Omnucanue: Urenne HACTPOEK J1Jisi BXOAHOIO MUMILYJIbCA CHHXPOHU3AIUH. JTa (DYHKIUS CIUTHIBACT CTPYK-
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Typy € HacTpOHKaMM CUHXPOHU3ALUU, OLPEIeJAIONIUMU [I0BeJleHUe BXO/Ja CUHXPOHU3AlMKU, B 11aMATh KOH-
TPOJLIIEPA.

6.2.6.34 Komanga GSNO
Kon xomanasr (CMD): «gsno» nmm 0x6F6E7367.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (16 Gaiir)
uint32 t CMD Komanna
uint8 ¢ SyncOutFlags @iarn CHEXPOHU3AIUN BBIXOJA. IDTO
OuroBas MacKa /s HOOUTOBBLIX OIle-
parnmii.
0x1 - SYNCOUT _ENABLED CuHXpOoHU3aIMs BIXOIA PADOTAET CO-

[JIACHO HACTPOKaM, ecsn duiar ycra-
HOBJIeH. B mHOM ciyvae 3HavUeHNE BhI-
X07a (PUKCUPOBAHO U TOJIUHSIETCS
SYNCOUT STATE.

0x2 - SYNCOUT STATE Korza 3HadeHue BbIXO#a  ylpas-
nagerca  Hampamyio  (cm.  daar
SYNCOUT ENABLED), 3HAa-

4YeHHe HA BBIXOJE COOTBETCTBYET
3HAYEHHUIO 3TOro ¢hara.

0x4 - SYNCOUT INVERT HyneBoit mornyaeckuit ypoBeHb SABJIS-
eTcsl aKTUBHBIM, ecjin (Jiar yCTaHOB-
JIeH, a eJUHUYHBIN - ecu diar coOpo-
IIIeH.

0x8 - SYNCOUT IN STEPS Ecau dbaar ycraHoBsieH BCIIOIb30BATH
IIar¥ / MMITYJIbCBI 9HKOZEPA JJist BBI-
XOIHBIX HMIIY/IbCOB CHHXPOHU3AIMN
BMECTO MUJITTHCEKYHI.

0x10 - SYNCOUT _ONSTART leneparust CHHXPOHU3UPYIOIETO WM-
MyThCA P HAYAJE TBUKEHHS.

0x20 - SYNCOUT _ONSTOP lenepariisi CHHXPOHU3UPYIOIIETO WM-
MyJIbCA TIPU OCTAHOBKE.

0x40 - SYNCOUT _ONPERIOD Boigaer uMnysibC CHHXPOHH3AIUH T10-
cie npoxoxienus SyncOutPeriod or-
CY€TOB.

uintl6 _t SyncOutPulseSteps Onpenensger JIUTENTBHOCTD BBIXOJ-

HBIX MMIIYJIbCOB B IIAIAaX /UMILYJIbCAX
SHKOJIEpA, KOTJA YCTaHOBJEH dJar
SYNCOUT IN STEPS, nniu B MHEK-
pocekyHaax ecau ¢Jar cOpOITeH.
uintl6é t SyncOutPeriod ITepuon renepauuu uMmiysnbcoB (B
marax,/orcyerax IHKOIEPA), MCIOIb-
3yeTcsi TpHW YCTaHOBJIEHHOM iare
SYNCOUT ONPERIOD.

Continued on next page
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Tabnuuya 6.72 — continued from previous page

uint32 t Accuracy

9TO OKPECTHOCTh BOKPYT IIEJIEBOM
KOODJMHATHI, MOMaJaHne B KOTODPYIO
CINTAETCS TOMAJAHNEM B IEIeBYIO
TO3UINIO ¥ TEHEPUPYETCI UMITYIIBC IO
OCTAHOBKE.

uint8 t uAccuracy

9TO OKPECTHOCTH BOKPYT IIEIeBO KO-
opAMHATHI B MHKpOIIarax (MCIoJib-
3yeTcsl TOJNBKO C IMArOBBIM JIBUTATE-
jem). Besqmuuna mukpowara u juana-
30H JIOTMYCTHUMBIX 3HAYEHUN [JIsT JIAH-
HOI'O TIOJISI 3aBHCAT OT BBIOPAHHO-
ro pexkuMa jiejeHus mara (CM. moJie
MicrostepMode B engine _settings).

uint16_t | CRC

KonTponbraas cymma

Onucanme: Yrenne HACTPOEK [IJIsT BHIXOIHOTO UMITYIHCA CHHXPOHU3AINN. JTa, (DYHKIINS CAUTHIBAET CTPYK-
Typy € HAaCTPOWKAM¥M CHHXPOHU3AINU, ONIPEJeIAIONINMI TTOBEJEHNE BbIX0/Ia CHHXPOHU3AINN, B TaMATh KOH-

TPOJLIEPA.

6.2.6.35 Komanpga GSTI

Kon xomanasr (CMD): «gsti» niu 0x69747367.

Banpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Orset: (70 Gaiir)
uint32 t CMD Komanna
int8 t [Ipoussomurens IIpoussonuress. MakcumaabHast
JJINHA, CTPOKMU: 16 CUMBOJIOB.
int8 t PartNumber Cepus u Homep Mozesnun. Makcumaiib-

Has JIJIMHA CTPOKH: 24 cuMBOJIA.

uint8_t Reserved [24]

3apesepBuposano (24 Gaiir)

uintl6 t CRC

Kontponbras cymma

Omnucanune: Yrenue nadopmarmu o nozunuorepe u3 EEPROM. He nomnepxuBaercsi.

6.2.6.36 Komanpga GSTS

Kopx xomanasr (CMD): «gstsy umum 0x73747367.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orser: (70 Gaiir)
| uint32_t | CMD | Komansa ‘

Continued on next page
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Tabnuuya 6.76 — continued from previous page

float LeadScrewPitch [MTar xomoBoro BuHTa B MM. THum man-
woix: float.

int8 t Units Eunuiier nudamepenus pacCTOSHMS, UC-
mosb3yemble B mossx MaxSpeed u
TravelRange (marm, rpajmychl, MM,
...), MakcumajibHas JjidHa CTPOKH:
8 cMMBOJIOB.

float MaxSpeed Makcumanbhas ckopocts (Units/c).
Tun mamubix: float.

float TravelRange Hunanazon nepemerrenns (Units). Tun
mannerx: float.

float Supply VoltageMin MunumanbHOE HANPSKEHUE TUTAHUS
(B). Tun nanubix: float.

float Supply VoltageMax MaxkcumasibHOE HAIPSAKEHNE TTUTAHUS
(B). Tun garusix: float.

float MaxCurrentConsumption Makcumasibubiit TOK norpebsenus
(A). Tun paunbx: float.

float HorizontalLoadCapacity lopuzonTanbaas Tpy30M0LbEMHOCTD
(xr). Tun ganupix: float.

float VerticalLoadCapacity Beprukanbaas — rpy30m04bEMHOCTH
(xr). Tun nanueix: float.

uint8 t Reserved [24] 3apesepBupoBaHo (24 GaiT)

uintl6é _t CRC Konrponpnas cymma

Onucanume: Yrenune nactpoek mosunuouepa n3 EEPROM.

6.2.6.37 Komanga GURT
Kon xomanasr (CMD): «gurt» unu 0x74727567.

Banpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Orser: (16 Gaiir)
uint32 t CMD Komanna
uint32 _t Speed Cxkopocts UART (B 60max)
uintl6 t UARTSetupFlags ®narn macrpoiiku UART. 910 Guro-

Bas MACKa /T TTOOUTOBBIX OIEPAITHii.

0x3 - UART_PARITY_BITS

Bursl, orBevarornue 3a BHIOOP YETHO-
CTH.

0x0 - UART_PARITY_ BIT_EVEN

Bur 1, eciin gernbrit

0x1 - UART_PARITY_ BIT_ODD

bBur 1, ecnn HeveTHbIN

0x2 - UART_PARITY BIT_SPACE

Bur wernoctu Becerna 0

0x3 - UART_PARITY_ BIT_MARK

Bur gernocru Bcerma 1

0x4 - UART_PARITY_ BIT_USE

Bur uérHOCTM HE MCMOMB3YyeTC s, eCan

0% OUT YEeTHOCTH UCIOIb3YeTC s, €CIIN
1“

77

0x8 - UART_STOP_BIT

Eciu  ycranoBsieH, OIuH CTOMOBbII
OuT; MHAYe - 2 CTOMOBBIX OUTA,

Continued on next page
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Tabnuuya 6.78 — continued from previous page

uint8 t

Reserved [4]

3apesepBuposano (4 Gaiir)

uintl6 t

CRC

Kontponbras cymma

Onucanue: Komansa arenus: nacrpoek UART. Dra dyukiusa 3anonuser crpykrypy Hacrpoek UART.

6.2.6.38 Komanpga SACC
Kon xomanapr (CMD): «sace» uian 0x63636173.
Banpoc: (114 Gaiir)

uint32 t

CMD

Komanna

int8 t

MagneticBrakelnfo

[IpousBomuTens u HOMEP MATHUTHO-
ro Topmosa, MakcuMmasbHAas JJINHA
cTpoKu: 24 CUMBOJIOB.

float

MBRatedVoltage

HomnHasibHOE — HampsiPKEHHE ISt
YIPABIEHAs MATHUTHBIM TOPMO30M
(B). Tun nanubix: float.

float

MBRatedCurrent

HoMuHamsHBI TOK 11 yIpaBiIeHAs
MarHuTHbIM TOpMO30M (A). Tun nan-
wbix: float.

float

MBTorque

VYaepxusatomuit  Moment (MH ).
Tun mammbix: float.

uint32 t

MBSettings

®jiarm HACTPOEK MATHUTHOTO TOPMO-
3a. ITO OMTOBAS MACKa, I TTOOWTO-
BBIX OIlepaluii.

0x1 - MB AVAILABLE

Ecau ¢aar ycranmosieH, TO Maraut-
HBIII TOPMO3 JOCTYIEH

0x2 - MB_POWERED _HOLD

Ecau ¢aar ycramoBneH, TO Marumr-
HBII TOPMO3 HAXOAWUTCS B PEKUME
yiepxanus (aKTUBEH) LpU  [oAade
MTHTAHUS

int8 t

TemperatureSensorInfo

IIpousBomurens u HOMED Temmepa-
TypHOro jgarduka, MakcumasbHas
JUIMHA CTPOKU: 24 CUMBOJIOB.

float

TSMin

MunnmanbHas B3MEPseMast TeMIepa-
rypa (rpag Henbcus). Tun nannbix:
float.

float

TSMax

MaxkcuMasibHasi W3MepsieMasi TeMIIe-
parypa (rpag Henbcust) Tun nqannbix:
float.

float

TSGrad

Temmneparypusiit  rpagunest (B /rpan
Lenbcus). Tun nanneix: float.

uint32_t

TSSettings

®jarn  HACTPOEK TEMIIEPATYPHOTO
JaT9uka. ITO OWTOBas MAaCKa JIJIs
MTOOUTOBBIX OMEPAITHA.

0x7 - TS_TYPE_BITS

Butbl, orBevaromue 3a Tun temmepa-
TYPHOTO JATYNKA

0x0 - TS_TYPE_UNKNOWN

Hewussecrabriit cerncop

0x1-TS _TYPE THERMOCOUPLE

Tepmomapa

0x2 - TS_TYPE_SEMICONDUCTOR

ITomynpoBOAHUKOBBINT — TemIepaTryp-
HBIN JaT9IUK

Continued on next page
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Tabnuuya 6.79 — continued from previous page

0x8 - TS AVAILABLE Ecan dumar ycraHoBiieH, TO HATINK
TEMIEPATYPHI JOCTYTIEH
uint32 t LimitSwitchesSettings @jiary HACTPOEK KOHIEBBIX BbIKJIIO-

garenei. 9To OUTOBAS MaCKa, IS TMO-
OMTOBBIX OTIEPAIHi.

0x1-LS ON_SW1_ AVAILABLE Eciu ¢aar ycranosieH, TO KOHIE-
BOW LlepeKJ/Iovare/b, HOAKAIOYEeHHbI
K HOXkKKe SW1, nocrymnen

0x2 - LS _ON_SW2 AVAILABLE Eciu ¢daar ycramosieH, TO KOHIE-
BOW HepeKJIovare/b, HOAKIIOYEeHHbI
K HOKKe SW2, nocrymnen

0x4 - LS _SW1_ACTIVE LOW Ecim ¢daar ycramosien, To KOHIe-
BOW HepeKJIIoYaTesb, NOAKIIOYEeHHbIN
Kk HOXkKe SW1, cumraercs cpaboras-
IIIAM TI0 HU3KOMY YPOBHIO HA, KOHTaK-
Te

0x8 - LS _SW2_ ACTIVE LOW Eciu daar ycranoBien, To KOHIIE-
BO# MEPEKJII0YATEh, TTOIKII0YEHHBIH
K HOXKKe SW2, cumraercsd cpabOTaB-
UM TI0 HU3KOMY YPOBHIO HA, KOHTaK-

Te
0x10 - LS _SHORTED Ecnu dmar ycraHoBjeH, TO KOHIIEBBIE
[IePEeKJIIOIATe N 3AMKHY ThI
uint8_t Reserved [24] 3apesepsuposato (24 Gaiir)
uintlé_t CRC Kontposbphas cymma
Orser: (4 Gaiir)
‘ uint32 t ‘ CMD ‘ Komanza

Omnucanne: 3anuch nHGOPMAIIY O JOMOJTHATETbHBIX akceccyapax B EEPROM. @yukiumsi 102KHA HCIOb-
30BaThCs TOJBKO [IPOU3BOIUTEIIEM.

6.2.6.39 Komanga SBRK
Kop komanasl (CMD): «sbrks nim 0x6B726273.
3amnpoc: (25 Gaiir)

uint32 t CMD Komanna

uintl6_t t1 Bpems B MC MexKy BKJIIOYEHUEM IIH-
TaHUS MOTOPA M OTKJIIOYEHWEM TOP-
MO3a.

uintl6_t t2 Bpemss B MC Mexiay OTKIIIOYEHHEM

TOPMO3a X TOTOBHOCTBIO K JBUKEHUIO.

Bce xOMaHIBI JBHXKEHUS HAYUHAIOT

BBIIIOJTHATLCA TOJIBKO IIO HCTEYEHHU

9TOrO BPEMEHHU.

uintl6_t t3 Bpemsa B MC MeKIy OCTaHOBKOIT MO-

TOpa U BKJIIOYEHUEM TOPMO3a.
Continued on next page
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Tabnuuya 6.81 — continued from previous page

uintl6_t t4 Bpewmsa B Mc MeXK Ty BKITIOYEHUEM TOD-
MO3a W OTKJIIOYE€HWEM MHTAHUS MOTO-
pa.
uint8 ¢t BrakeFlags @marn. 10 OGUTOBAST MacCKa JJIsT TMO-
OMTOBBIX OTIEPAIHi.
0x1 - BRAKE ENABLED Viupasiienune TOPMO30M BKJIIOYEHO, €C-
i pJrar yCTaHOBJIEH.
0x2 - BRAKE ENG_PWROFF TopMO3 OTKII09aeT MUTAHAE [IAr0BO-
ro MOTopa, eciau ¢Jrar yCTaHOBJIEH.
uint8_t Reserved [10] 3apesepeuposano (10 GaiiT)
uintl6 _t CRC Konrpoapnas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza
Omnucanue: 3ammch HACTPOEK YITPABICHUS TOPMO30OM.
6.2.6.40 Komanpga SCAL
Kon xomanasr (CMD): «scaly mwin 0x6C616373.
Banpoc: (118 Gaiir)
uint32 t CMD Komanzna
float CSS1_A Koadbdunment MaCHITaONPOBAHMUST
JIJIsT aHAJIOTOBBIX M3MEPEHUil TOKa B
obmoTKe A.
float CSS1_B Kosddunuent capura mjada apaioro-
BBIX M3MEpPEHuil Toka B 0OMOTKe A.
float CSS2_A Koadbunment MaciTabupoBaHus
JIJIsl AHAJIOTOBBIX M3MEPEHWi TOKa B
obmoTke B.
float CSS2_B Kosddunument capura mjas aHaioro-
BBIX M3MepeHuii Toka B 0omMoTke B.
float FullCurrent A Kosdbunment MacHIITabupoBaHUsT
JIJIsT QHAJIOTOBBIX U3MEPEHUl TTOJTHOTO
TOKA.
float FullCurrent B Kosddunument capura mjs aHaoro-
BBIX M3MEPEHUI MOJIHOTO TOKA.
uint8_t Reserved [88] 3apesepsuposano (88 Gaiir)
uintlé_t CRC KontposbHas cymma

Orser: (4 Gaiir)

‘ uint32_t

[ CMD

‘ Komanna ‘

Onucanne: Komanna 3anucu KanubpoBodHbix Koagduimenros. KoManaa TOALKO /1Jis IPOU3BOANATEA. JTa,
bYHKIMS 3AMUCHIBAET CTPYKTYPY KAJIUOPOBOUYHBIX KOIDPUIMEHTOB B MaMATh KOHTPOJLIEpa. 1 KoIpdhu-
[IHEHTHI UCTIOIB3YIOTCS 1718t Tiepecuéra komos AL B Toku 0OMOTOK U MOJIHBIH TOK Torpebienus. Koaddumm-
enTh! crpynmupoBanbl B mapbl, XXX A uw XXX Bj; mapsr npeacrasasior coboii KoabhunenTs! JHHERHOTO
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ypasuenus. IlepBoiit KO3 UIMEHT - TAHIEHC YIJ1a, HAKJIOHA, BTOPOl - MOCTOTHHOE cMmerenne. Takum obpa-
3oM, XXX CurrentimA] = XXX A[mA/ADC|XXX ADC_CODE[ADC] + XXX _B[mA].

6.2.6.41 Komanpga SCTL

Kon xomanasl (CMD): «sctly wmm 0x6CT746373.

Banpoc: (93 Gaiir)

uint32 t CMD Komanza

uint32 t MaxSpeed Maccue ckopocreif (B MOJHBIX TIa-
rax), HCHONB3YIOMMIICS TIPH yIIpaBJIe-
HHUH JPKOHCTHKOM WM KHOIKAMH BJle-
Bo/Bupaso. Juanazoun: 0..100000.
uint8_t uMaxSpeed MaccuB ckopocreii (B MUKpONIarax),
HCHOMB3YIOMMICA [IPU  yIpaBICHUH
JOKOMCTHKOM —HMJIM  KHOIKAMH  BJIe-
BO/BupaBo. Benmumna Muxpomara u
JIMATIA30H JOMYCTUMBIX 3HAYEHHUH 15t
JIAHHOTO TIOJIsSE 3aBUCAT OT BBIOPAHHO-
ro pexkuMa JejieHus mara (CM. moJie
MicrostepMode B engine _settings).
uint16_t Timeout Timeout[i] - Bpemsi B Mc, 10 mcrede-
HUH KOTOPOTO YCTAHABJIUBAETCS CKO-
pocrb max_speed[i+1] (ucmosb3yer-
Csl TOJIBKO IIPU YIPABJIECHAH KHOIKAa-
uintl6_t MaxClickTime MakcuMmasbHOe BpeMs KJIHWKa (B MC).
Jo ncredennst 3Toro BpeMeHu mepBast
CKOPOCTH HE BKJIIOYAECTCH.

uintl6 t Flags @uiarn. 910 OGUTOBAsT MacCKa JJIsI I1O-

OUTOBBIX OIEPAITHIA.

0x3 - CONTROL_MODE_BITS Butsr ynpasienns MOTOPOM € TIOMO-
IMBIO [KOMCTHKA, WJIH KHOMOK BJIe-
BO/BIIPABO.

0x0 - CONTROL _MODE _OFF Vipasiienue OTKJIIOYEHO.

0x1 - CONTROL MODE JOY YipasiieHue ¢ MOMOIIbIO JIZKOHCTUKA.

0x2 - CONTROL_MODE_ LR VipasiieHue ¢ HOMOIIBI0 KHOIIOK BJI€-
BO/BIIPABO.

0x4- CONTROL BTN LEFT PUSHED OPEN | Hakaras jeBast KHOIIKA COOTBETCTBY-
€T OTKPBITOMY KOHTAKTY, €CJH ITOT
dar ycraHOBIEH.

0x8- CONTROL BTN RIGHT PUSHED OPEN Hakarasi mpaBas KHOIKA COOTBET-
CTBYeT OTKPBITOMY KOHTAKTY, €CJIH
310T (pJ1ar yCTaHOBJIEH.

int32_t DeltaPosition Cwmerenne (genpra) mo3unuu (B M0
HBIX I11arax)

Continued on next page
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Tabnuuya 6.85 — continued from previous page
intl6_t uDeltaPosition JpobHast 9acTh CMEIEHNusT B MHKPO-
marax. Mcnoab3yerca TOMBKO € mia-
TOBBIM JIBHUTAaTEJIEM. BeJH/ILII/IHa MUK-

pomiara M JUAIA30H JOIYCTHMBIX
3HAYEHUIl JUIA JAHHOILO 1OJId 3aBU-
CAT OT BBIOPAHHOTO DEKUMA, IeJIe-
Hus mara (cM. mose MicrostepMode
B engine settings).

uint8_t Reserved [9] 3apesepsuposano (9 Gaiir)

uintl6 _t CRC Konrponpuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD

Komama

Omnucanume: 3anuch HacTpoek ynpasyienus moropoM. Ilpu seibope CTL MODE=1 Bkitouaercs ynpasie-
HUE MOTOPOM C HOMOUIBIO JPKOHCTUKA. B 9TOM pezkume npu OTKJIOHEHUH JI2KOMCTUKA HA MAKCUMYM JIBUTATEb
CTPEMUTCSI JABUTATHCST O cKopocThio MaxSpeed [i], rae i=0, ecam mpeapLaynyM HCMOIB30BAHNEM 9TOTO Pe-
KnMa He ObLIo BbiOpano Jpyroe i. Knonkn nepekimodaior Homep ckopoctu i. [Ipu Beibope CTL _ MODE=2
BKJIIOYAETCS YIIPABJIEHHE MOTOPOM C IIOMOIIbI0 KHOMOK left /right. TIpu nHaxkaruu Ha KHOIKM JABUraTe b HAYM-
HAET JBUIAThCs B COOTBETCTBYIOILYO CTOPOHY co ckopocTbio MaxSpeed[0], no ucrevenuu Bpemenu Timeoutl[i]
moTop asuraercs co ckopocrbio MaxSpeed [i+1]. IIpu uepexoue or MaxSpeed [i] na MaxSpeed [i+1] ueii-
CTBYeT yCKOpPEHUE, KaK OOBIYHO.

6.2.6.42 Komanpga SCTP
Kon xomauasr (CMD): «sctp» mam 0x70746373.
Banpoc: (18 Gaiir)

uint32 t CMD Komanza
uint8 t CTPMinError Mwunnmanbsroe otanune maros I

OT TIOJIOYKEHUSI IHKOJepa, YCTAHABJIN-
saioree piar STATE _RT ERROR.
N3amepsiercsa B mmarax LT,

uint8 ¢t CTPFlags @iarn. 910 OGUTOBAST MacCKa JJIsI IO-
OMTOBBIX OTIEPAIHil.
0x1 - CTP_ENABLED Konrposib 1m03uiuy BKJIFOYEH, €C/id
duar ycraHOBJIEH.
0x2 - CTP_BASE VYipasiieHue II0JI0KeHUEM OCHOBAaHO

HA JATYUKE BPAIIECHH, €CJIU YCTAHOB-
Jier 3roT ¢Jiar; B TPOTUBHOM CIIydae
- HA& YHKOJIEPE.

0x4 - CTP _ALARM _ ON_ERROR Boittu 8 cocrosane ALARM npu pac-
XOXKJIEHUY [O3UIMH, ecu (Jiar ycra-
HOBJIEH.

Continued on next page
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Tabnuuya 6.87 — continued from previous page
0x8 - REV_SENS INV Cericop cunTaercss akKTHBHBIM, KOTJA
Ha HEM (, WHBEPTHUDPOBAHUE EJIAET
aktuBHBIM ypoBeHb 1. To ectb ec-
JI1 He WHBEPTUPOBATH, TO JEHCTBY-
er obprunas Jjoruka - 0 310 cpabarbi-
BaHNE/AKTUBAIHS /aKTHBHOE COCTOSI-
HUE.
0x10 - CTP_ERROR_CORRECTION KoppekrupoBarh ommbku, BO3HUKA-
OLIME [IPU IPOCKAJIb3bIBAHUU, €CJIN
duaar ycranosyien. Paboraer TOIBKO ¢
suKozepoM. HecoBmecTmmo ¢ darom
CTP ALARM_ ON_ ERROR.
uint8 t Reserved [10] 3apesepruporano (10 GaiT)
uintl6 _t CRC Konrponpuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza ‘

Omnucanwme: 3anuch HACTPOEK KOHTPOJIs no3utmu (asis warosoro Asuraress). [Ipu yupasienun ITJT ¢ suko-
nepom (CTP_BASE 0) nosiBisieTcst BO3MOXKHOCTH O0HAPYKUBATH MOTEPIO maros. KoHTposiep 3uaet Koi-Bo
mraros Ha 060por (GENG::StepsPerRev) u pasperenune sukonepa (GFBS::IPT). IIpu BK/IIOYEHUN KOHTPOJIsI
(baar CTP _ENABLED), kouTpoJLiep 3al0MUHAET TEKYIIyI0o mo3uiuio B marax 1I/] u TeKyuryo no3uiuio
sHKozepa. Jlasmee, HA KaxKIOM Iare MO3WIMs IHKOAEPA MPeoOpPA30BBIBACTCS B IIATM W €CJIH PA3HUIA OKA-
spiBaercs Gosibie CTPMinError, ycranasnusaercs dpiar STATE CTP _ERROR. Ilpu ynpasneaunn 1T ¢
marankom 000poToB (CTP BASE 1), mosurust kouTpoaupyercs 1o Hemy. [lo aktuBHOMY (GPOHTY Ha BXOJE
CHHXPOHU3AINY KOHTPOJIJIEP 3allOMUHAET TEKyllee 3HadeHue maros. /lajee, mpu Kaxkaom ob0pOTe TpoBe-
pseT, Ha CKOJIbKO IaroB cMmecTusuch. Ilpu paccorsacoBanuu 6osee CTPMinError ycranasnuBaercs diar

STATE_CTP_ERROR.

6.2.6.43 Komanpga SEAS

Kon xomanger (CMD): «seasy miun 0x73616573.
Banpoc: (54 Gaiir)

uint32 t CMD Komanna

uintl6_t stepcloseloop  Kw Kosdpdunuent cmermenuns peasbHOIT
U 3aJaHHOI ckopocru, auanaszon [0,
100], 3nauenne no ymosdanuio 50.
uintl6_t stepcloseloop Kp low ObparHas CBs3b TIO0 MO3UIUH B
30HE MAJBIX CKOPOCTeH, JIMAama30H
[0, 65535], 3HaYeHUE 1O yMOJIYAHUIO
1000.

uintl6 t stepcloseloop Kp high ObparHas cBs3b O MO3WIAU B 30HE
GosibLIMX CKOpocTeli, auanazon [0,
65535], 3nadenue 1o ymosuuanuio 33.
uint8_t Reserved [42] 3apesepBupoBaHo (42 GaiiT)
uintl6_t CRC Kontpoaruas cymma

Orser: (4 Gaiir)
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| uint32_t | CMD | Komanza

Omnucanue: 3anuch PACHIMPEHHBIX HACTPOEK.

6.2.6.44 Komanga SEDS
Kopx xomangpr (CMD): «seds» iz 0x73646573.
Bamnpoc: (26 Gaiir)

uint32 t CMD Komanna

uint8 t BorderFlags Qiaru, OIpeaesaoNnine TUIl TPAHUTL K
TTOBE/IEHNEe MOTOPA TPHU UX JOCTHIKE-
HUU. DTO OUTOBAsE MacKa JJIsS MOOH-
TOBBIX OIEPAaIUii.

0x1 - BORDER_IS ENCODER Ecan dmar ycranoBieH, TpPaHUIIBI
OTIPE/IENISAIOTCS TIPETyCTAHOBIEHHBIMHU
TOYKAMHM Ha Inkajge no3uiuu. Eciaun
daar cOpoIleH, TPAHUAIBI OMPEIeIsa-
FOTCsI KOHIIEBBIMY BBIKJTIOYATEISIMHE.

0x2 - BORDER_STOP_ LEFT Eciu daar ycranosmeH, MoTop ocra-
HaBJIMBACTCA IIPpU JOCTHUKECHHUHN JIEBOI
I'PAHUILIBI.

0x4 - BORDER_STOP_RIGHT Ecmu daar ycranosieH, MOoTop ocra-

HaBJIMBAETCS TIPU JOCTUKEHUU Ipa-
BOW I'paHMUIIbI.
0x8 - BORDERS SWAP MISSET DETECTION | Ecan daar ycranosmen, MOTOp OCTa-
HaBJIMBAETCS TIPH JIOCTHKEHUH 000MX
rpanun. Hyzken ams mpemorBpare-
HUsl [OJIOMKH JBUTATEJsI DU HEpa-
BHJIBHBIX HACTPONUKAX KOHIEBBIX BbI-
KJII09aTesei
uint8 t EnderFlags Onarm, OmpemendroIe HACTPOUKH
KOHIIEBBIX BBIKJIIOYaTesei. 910 OuTo-
Bas MacKa, Jjisl MOOUTOBBIX OlEPAIil.
0x1 - ENDER SWAP Ecau dumar ycranosjen, mepBbiii KOH-
[EBOIi BBIKIIOYATE b HAXOIUTCS CIIPa-
Ba; UHAYE - CIIEBA.
0x2 - ENDER _SW1 ACTIVE LOW 1 - Konmnesoil mepekso4aresb, MOM-
KJTIOYeHHbIH K HOXKKe SW1, canraercs
cpabOTABIIIKM 110 HU3KOMY YPOBHIO HA
KOHTAKTe.
0x4 - ENDER _SW2 ACTIVE LOW 1 - Konnesoi#l mepexso4aresib, MOM-
KJTIOYeHHbIH K HOXKKe SW2, canraercs
cpabOTABIIKM 110 HU3KOMY YPOBHIO HA
KOHTaKTe.
int32_t LeftBorder ITosunus 7eBoit TpaHUIBI, HCIOTH-
3yercd  ecJau  yCTaHOBJIEH  iar
BORDER IS ENCODER.
Continued on next page
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Tabnuuya 6.91 — continued from previous page

intl6 t uLeftBorder

Ilo3ummst Jj1eBOit TpPaHUIBI B MUKPO-
marax (MCIoJIb3yeTcsi TOJIBKO C IIa-
TOBBIM ,ILBI/IFaTeJ'IeM). Bennuuna mMuk-
ponrara #W AHAIIA30H OJOIIYCTHUMBIX
3HAYEHUN JJIst JAHHOI'O IOJIsi 3aBU-
CAT OT BBIOPAHHOTO DEKUMA, IeJIe-
Hus mara (cM. mose MicrostepMode
B engine settings).

int32 t RightBorder

Ilo3umust upaBoit  rpanuipbi, HUC-
TTOJIb3YeTCsT €CJIM  yCTAHOBJIeH iar
BORDER IS ENCODER.

intl6_t uRightBorder

Ilo3unusa npaBoit rpaHUIBI B MHKPO-
marax (HCIOJb3YeTCs TOJbKO C IIa-
TOBBIM ,ILBI/IFaTeﬂeM). Benunuuna muk-
poliara ¥ JHala30H JOMYyCTUMbIX
3HAYEHUN JJIsd JTAHHOIO MOJIsl 3aBU-
CAT OT BBIOPAHHOTO PEXKUMA, [eJIe-
must mara (cm. nmose MicrostepMode
B engine _settings).

uint8_t Reserved [6]

3apesepsuposano (6 Gaiir)

uint16_t | CRC

Kontponbraas cymma

Orser: (4 Gaiir)

| uint32_t | CMD

Komanna

Onucanume: 3anuch HACTPOEK TPAHUIL U KOHIEBBIX BBIK/IIOYATENEHH.

6.2.6.45 Komanpga SEIO
Konx xomanaer (CMD): «seioy mmn 0x6F696573.
Banpoc: (18 Gaiir)

uint32 t CMD

Komama,

uint8 ¢ EXTIOSetupFlags

Oarm HACTPOMKH PAOOTHI BHEIITHE-
I'0 BBOZA-BBIBOJA. DTO OUTOBASI MACKA
JiJ1si TIOOUTOBBIX OLEPATIHA.

0x1 - EXTIO SETUP OUTPUT

Eciu dmar ycranosieH, TO HOXKKA B
COCTOAHHUHN BBIBOJIAa, HHa4Y€ - BBOIA.

0x2 - EXTIO _SETUP INVERT

Ecnu daar ycranosieH, TO HyIH CIH-
TAIOTCSI AKTUBHBIM COCTOSTHHEM BBIXO-
Ja, a crajamomue (ppoHTHI KaK MO-
MEHT [OJIA9U BXOTHOIO CHTHAJIA.

uint8 t EXTIOModeFlags

®arm HACTPOMKYN PEKUMOB BHEITHE-
T'0 BBOZIA-BBIBOJA. JTO OMTOBASA MACKA
JI7Isl TIOOMTOBBIX OTIEPATIHIA.

0xf - EXTIO _SETUP_ MODE IN BITS

Buter, oTBewaromme 3a TOBeIEHUE
TIPW TIepeXo/ie CUTHAJIA, B AaKTUBHOE CO-
CTOdHUueEe.

0x0 - EXTIO_SETUP_MODE_IN_NOP

Huduero we menarth.

Continued on next page
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Tabnuuya 6.93 — continued from previous page
0x1 - EXTIO _SETUP_ MODE _ IN_STOP ITo mepennemy bpoHTY BXOIHOTO CHT-
HaJIa JleJaeTcd OCTAHOBKA JBHTATENA
(sxBuBasent komangpr STOP).

0x2 - EXTIO SETUP MODE IN PWOF Brmonnaer xomanny PWOF, obecro-
IUBast OOMOTKHU [IBUTATEJIS.

0x3 - EXTIO SETUP MODE IN MOVR Bomonnserca komanga MOVR ¢ mo-
CJEeJHUMU HACTPOUKAMU.

0x4 - EXTIO SETUP MODE IN HOME Brmomnaaerca komanga HOME.

0x5 - EXTIO SETUP MODE IN ALARM Boiitu B cocroaune ALARM npu me-
pexoie CHUTHAJA B AKTHBHOE COCTOSI-
HIE.

0xf0 - EXTIO SETUP MODE OUT BITS Burer Bbibopa 110BejieHusT Ha BLIXO/IE.

0x0 - EXTIO SETUP MODE OUT_ OFF Hozxka BCcerma B HEAKTUBHOM COCTOSA-
HUM.

0x10 - EXTIO SETUP MODE OUT_ ON Hoxkka Bcerja B aKTHBHOM COCTOS-
HUM.

0x20- EXTIO SETUP MODE OUT_ MOVING | Hoxka HAXOAUTCS B aKTUBHOM COCTO-
STHWW TIPU JTBUKEHWH.

0x30 - EXTIO SETUP MODE OUT ALARM | Hoxka HAXOAWTCS B aKTHUBHOM COCTO-
SHWWA TPH HAXOXKICHAU B COCTOSHHUN
ALARM.

0x40- EXTIO SETUP MODE OUT MOTOR _ ONoxka HaXOZUTCA B aKTHBHOM COCTO-
SIHWW TIPHU TO[ade MATAHUA Ha 0OMOT-

KH.
uint8_t Reserved [10] 3apesepeuposano (10 GaiiT)
uintl6é _t CRC Kourposnbnas cymma
Orser: (4 Gaiir)
| uint32_t | CMD | Komanzga ‘

Onucanne: Komanna 3anmucu mapaMeTpoB HACTPONKN PEsKMMOB BHEIHEro BBOJA,/BbIBOJA. BxomHbe cOObI-
T 00pabarTbiBaroTCs MO (GpPOHTY. BBIXOMHBIE COCTOSHUSI CUTHAIUIUPYIOTCS JIOTHYECKUM cocTositmeM. 1o
YMOJTYAHUIO HAPACTAIOINIWI (DPOHT CAUTAETCS MOMEHTOM IOIa9X BXOZHOIO CUTHAJA, 8 €IUHUIHOE COCTOSTHUE
CUYUTAETCA AKTUBHBIM BbIXO/IOM.

6.2.6.46 Komanga SEMF
Kop xomanasr (CMD): «semfs nian 0x666D6573.
Bamnpoc: (48 Gaiir)

uint32 t CMD Komanna

float L NaayKTHBHOCTD OOMOTOK JIBUTATES.

float R Comnporusienne 0OOMOTOK JTBUTATEJIS.

float Km DuieKTpOMexXaHuIecKuit  Koapduiim-
€HT JBUTATEJIS.

uint8 t BackEMFFlags ®jaru aBTOHACTPOEK IITArOBOTO [BH-
rarensd. 910 OUTOBas MaCKa s MO-
OUTOBBIX OIEPAITHIA.

Continued on next page
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Tabnuuya 6.95 — continued from previous page

0x1 - BACK_EMF INDUCTANCE_ AUTO

@Jjiar aBTOONPEIE/IEHUST WHIYKTUBHO-
CcTH OOMOTOK JIBHUTATEJIS.

0x2 - BACK_EMF_RESISTANCE_AUTO

®dsar aBroonpeseseHns CONPOTUBIIE-
HUST OOMOTOK JBUTATEJIS.

Ox4 - BACK_BEMF_KM_AUTO

@yar aBTOOIpPEETEHNsT 3TEKTPOME-
XaHUIECKOro KoddpuimeHTa aBura-
TeJIsl.

uint8_t Reserved [29]

3apesepsuposano (29 Gaiir)

uint16_t CRC

KonTponsnas cymma

Orser: (4 Gaiir)

| uint32_t | CMD

| Komanzga

Onucanume: 3anuch 3IEKTPOMEXAHUIECKUX HACTPOEK MIATOBOTO JABuraress. HacTpoiiku pa3nudHbl Ajis pas-
HbIX ABurareseii. [loxkamyiicTa, 3arpyKaiiTe HOBble HACTPONKHM, KOT/Ia, BBl MEHSIETE MOTOP.

6.2.6.47 Komanpga SENG

Kon xomanapr (CMD): «seng» uim 0x676E6573.

Banpoc: (34 Gaiir)

uint32 t CMD

Komama,

uintl6_t NomVoltage

HomunanbHoe HApsiKeHHE MOTOPA B
necarkax MB. Konrpommep Oymer co-
XpaHsAThb HAPIKEHUE HA MOTODE HE
BBIIIIE HOMUHAJIHHOTO, €CJIN YCTaHOB-
gen duaar ENGINE LIMIT VOLT
(ucnosb3yercs Toabko ¢ DC gsurare-
Jjem).

uint16_t NomCurrent

HomunanbHBIT TOK dYepe3 MOTOP
(e MA). Tok crabuiausmpyercs st
MArOBbIX ¥ MOXKeT OBITh Orpa-
wuden g DC(eciu  ycranosisien
dutar ENGINE LIMIT CURR).
Hwamnazon: 15..8000

uint32 t NomSpeed

Homunanphas (MakcumalsibHasi) CKO-
pocTh (B LeJIbIX HIarax/c uiid rpm Juist
DC wu maroBoro Jpurartessi B PeKN-
Me BeZyInero sukoznepa). Konrposep
6yZeT COXpaHATb CKOPOCTh MOTOPA He
BBIIIIE HOMHHATBHO, €CIH yCTaHOB-
nex ¢uar ENGINE_LIMIT_RPM.
Huamazon: 1..100000.

Continued on next page
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Tabnuuya 6.97 — continued from previous page

uint8 t

uNomSpeed

MuxkpormaroBast 9acTh HOMUHATBHON
cKOpocTH  MOTOpa  (MCHOJIb3yeTCs
TOJIBKO C IIIarOBbIM ,B;BI/II‘aTe.HeM) .
Benuuuna MHKpOOIara # JIualla30H
JOIIyCTUMbBIX 3HAa4YeHU# [Jid JIaHHO-
TO M0IOJd 3aBUCAT OT BbI6paHHOFO
pexkuMa JejieHusd 1mara (CM. ToJie
MicrostepMode B engine _settings).

uintl6_t

EngineFlags

Qaru, yupassiomue paboToi MOTO-
pa. DTo 6uTOBasS MacKa JJsS TOOWTO-
BBIX OIlepaIuii.

0x1 - ENGINE_REVERSE

®uiar pesepca. CBA3bIBaET HALPABIIE-
HUe BPAINEHUST MOTOpA C HATPABJIE-
HUEeM cuera Tekymeit mosurmu. Ilpn
cOporenaoM durare (M0 yMOIIAHHIO)
MPUKIATBIBAEMOE K MOTOPY MOJIOXKH-
TEJIbHOE HAIPSYKEHUE YyBEJIUYUBAECT
cuerunk mo3umwn. U waoGopor, mpm
YCTAHOBJIEHHOM (bjrare CIeTINK MO3M-
U YBEJIMIUBAETCs, KOTIA K MOTOPY
MPUIOKEHO OTPUIATETHLHOE HAIIPS-
xenne. 3menure cocrosume ¢irara,
€CJIM TOJIOXKUTEIbHOE BPAIEHUE MO-
TOpa YMEHBIAET CUETINK TTO3UITHIH.

0x2 - ENGINE_CURRENT_AS_RMS

®rar WHTEpPIpETAlMH 3HAYEHHs TO-
Ka. Ecim daar cmgar, To 3amaBae-
MOe 3HaueHWe TOKa WHTEPIPETHPY-
ercss KaK MAaKCHMAaJIbHAs aMILIATY-
na Toka. Ecam daar ycranosseH, To
3a/1aBaeMOe 3HAYEHHE TOKa HMHTEp-
[PETHPYeTCs KaK CpeJHeKBajpaTHd-
HOE 3HAYEeHME TOKA (/I L1ArOBOIO)
WJIN KaK 3HAYEHNE TOKa, TTOCYUTAHHOe
M3 MAKCHMAJIbHOTO TETJIOBBIIEICHNUS

(BLDC).

0x4 - ENGINE_MAX_SPEED

®ar MmakcuMaabHON ckopoctn. Ecmm
dar ycTaHOBJ/IEH, IBUKEHNE MIPOUC-
XOJIUT HA MAaKCUMAJIbHOU CKOPOCTH.

0x8 - ENGINE _ANTIPLAY

Komnencamusa marodra. Ecaum  dmar
YCTAHOBJIEH, MO3UIIMOHEp Oymer moi-
XOJIUTH K 33/IJaHHOIT TOYKE BCEr/ia C O/I-
HO# cropoubl. Hanpumep, npu moaxo-
Jie CjeBa HUKAKUX JIONOJTHUTEIbHBIX
JeiicTBuil He CoBepLIaeTCd, & IIPU 110/1-
XOZe CIpaBa TO3UIMOHED NPOXOIUT
MEeJIEBYIO MO3UIUIO HA 33JaHHOE Pac-
CTOSAHASA W BO3BPAIIAETCA K Hell OnAaTh
2Ke CIIpaBa.

0x10 - ENGINE_ACCEL_ON

Vcekopenne. Ecnu duar ycranosew,
JABUZKEHNE MTPOUCXOAUT C YCKOPEHUEM.

Continued on next page
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Tabnuuya 6.97 — continued from previous page
0x20 - ENGINE LIMIT VOLT HommranpHOE HampsaKeHHE MOTOpPA.
Ecim ¢daar ycranosmen, Hampsike-
HHE Ha MOTOpE OTPAHUYNBAETCS
33/JAHHBIM ~ HOMWHAJILHBIM — 3HAYE-
nuem(ucnosb3yercs Toabko ¢ DC
JIBUTATETIEM).
0x40 - ENGINE LIMIT CURR Homunanbuelii TOK MoTOpa. Ecim
ditar ycTaHOBJIEH, TOK 4Yepe3 MOTOp
OIDAHUYUBACTCH  3aJAHHBIM  HOMU-
HAJBHLIM  3HAYeHHeM (UCHOJIb3yeTCs
roabko ¢ DC apuraresem).
0x80 - ENGINE LIMIT RPM Homunanbuas yacrora BpalieHus Mo-
Topa. Ecim daar ycramnosnen, gacTo-
Ta BpAIEHNsT OTPAHUYNBACTCS 33 1aH-
HBIM HOMHWHAJIbHBIM 3HAYEHUEM.
intl6_t Antiplay KosmmgecTtBo maroB gsuraresis wian
WMITYJIHCOB SHKO/IEPA, Ha KOTOPOE MOo-
3UIOHeD OyZeT OTbe3Karb OT 3a-
JTAHHON IMO3UINH A4 MOIXO0Ja K Heit
C OmHON u TOH ke CcTOpoHBI. Mc-
[OJIb3YeTCsl, €CJIM YCTAHOBJIEH iar
ENGINE ANTIPLAY.
uint8 t MicrostepMode Hacrpoiiku MHKPONTIAroBOro pexku-
Ma(MCHOJIb3YETCsl TOJIBKO C LIArOBbIM
apuraresiem). Begmuuaa mukpoma-
ra W [AWamna3oH JONYCTUMBIX 3Ha-
YeHu# I8 JAHHOTO TIOJs 3aBHUCAT
OT BBIOPAHHOTO pEXKUMA JeTEeHUs
mara (cm. nose MicrostepMode B
engine settings). 1o Gurosas Macka
JIJIsT TTIOOUTOBBIX OTIEPAITHiA.

0x1 - MICROSTEP MODE_ FULL ITonHoMmMAaroBeIit pexuM.
0x2 - MICROSTEP MODE_ FRAC 2 Henenne mrara 1/2.
0x3 - MICROSTEP MODE FRAC 4 Henenue mara 1/4.
0x4 - MICROSTEP MODE_FRAC 8 Henenne mrara 1/8.
0x5 - MICROSTEP MODE FRAC 16 Henenue mara 1/16.
0x6 - MICROSTEP MODE_FRAC 32 Henenne mara 1/32.
0x7 - MICROSTEP MODE FRAC 64 Henenue mara 1/64.
0x8 - MICROSTEP MODE_ FRAC 128 Henenne mara 1/128.
0x9 - MICROSTEP MODE FRAC 256 Henenue mara 1/256.
uintl6 t StepsPerRev KosmgecTBo mosiHBIX IMaros Ha 0060-

POT(MCIOMB3YETCA TONBKO € IATOBBIM
jasurarernem). Juanazon: 1..65535.
uint8_t Reserved [12] 3apesepeupoBano (12 GaiiT)

uintl6 _t CRC Konrponpuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

Onucanne: 3anuch HACTPOEK MOTOpa. HacTpoitku onpeaessitor HOMUHAIBHBIE 3HAYEHUS HAPSKEHNU s, TOKA,
CKOPOCTH MOTOpPA, XapaKTep ABMKeHusi u Tul Moropa. lloxkasmyiicra, 3arpyzkaiitTe HOBble HACTPOUKHU KOTA
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BbI MEHsETe MOTOD, SHKOAEeD min no3utmonep. Ilomaure, 40 HenpaBuibHbIe HACTPORKU MOTOPA MOLYT IIO-

BPEIUTH 00OPYIOBAHUE.

6.2.6.48 Komanga SENI
Kon xomanasr (CMD): «seni» nmm 0x696E6573.
Banpoc: (70 Gaiir)

uint32 t CMD Komanza

int8 t [IpousBoauTenn IIpousBoauTEND. MakcumaabHas
JJINHA, CTPOKM: 16 CMMBOJIOB.

int8 t PartNumber Cepus u Homep mozesun. Makcumaiib-

Has JJIUHA CTPOKU: 24 cMMBOJIA.

uint8_t Reserved [24]

3apesepsuposano (24 Gaiir)

uint16_t | CRC

Kontponbrnas cymma

Orser: (4 Gaiir)

| uint32_t | CMD

| Komanzga

Onucannme: 3anuck nadopmarmu 00 suKoAepe B EEPROM. @yukius T0J2KHA KCIOJIB30BATHCS TOJBKO

IPOU3BOAUTEIEM.

6.2.6.49 Komanpga SENS
Kopx xomangsr (CMD): «sens» unu 0x736E6573.
Banpoc: (54 Gaiir)

uint32 t CMD

Komamnga

float MaxOperatingFrequency Makcumanbuas wacrora (k[m). Tun
nannbix: float.

float Supply VoltageMin MunnmaibHOE HAMPSIKEHNE TUTAHUS
(B). Tun nanubix: float.

float Supply VoltageMax MaxkcumMasibHOE HATIPSYKEHNE TTUTAHUST
(B). Tun ganusix: float.

float MaxCurrentConsumption MakcumasibHoe noTpebsieHne TOKa

(MA). Tun ganneix: float.

uint32 t PPR

KomugecTBo orcuéroB Ha 060pOT

uint32 t EncoderSettings

@j1aru HaCTPOEK IHKOIAEPA. DTO OUTO-
Basi MaCKa, JJIsi MOOUTOBBIX OMTE€PAIIHii.

0x1 - ENCSET_DIFFERENTIAL_OUTPUT

Ecau ¢aar ycranmosieH, To sHKomep
nmeer audepeHnuaTbHbIN  BBIXO/T,
WHA4Ye - HECUMMETPUYHBINA BBIXOT,

0x4 - ENCSET_PUSHPULL_OUTPUT

Ecau ¢aar ycramosneH, To sHKoOmEp
MMeeT JBYXTAKTHBIA BbIXOJ, MHAUE -
BBIXOJT C OTKPBITHIM KOJIJIEKTOPOM

0x10 - ENCSET _INDEXCHANNEL _PRESENT

Ecnu ¢aar ycramosieH, To sHKomep
uMeeT IOIOJITHATEIbHbI WHIeKCHBIN
KaHaJ, UHAYE - OH OTCYTCTBYET

Continued on next page
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0x40 - ENCSET REVOLUTIONSENSOR PRESENHKcan ¢dbaar ycranoBjeH, TO 3HKOAED

“MeeT NATIYNK OOOPOTOB, WHAYE - OH
OTCYTCTBYeT

0x100 - ENCSET _REVOLUTIONSENSOR ACTIVHciii@Har ycranossien, To akTHBHOE

COCTOSIHHME JaTdnka O0OOPOTOB COOT-
BETCTBYET JIOTU4YeCKO# 1, uHaue - Jjio-
ruaeckomy 0

uint8_t Reserved [24]

3apesepsuposano (24 Gaiir)

uint16_t CRC

KonTponbras cymma

Orser: (4 Gaiir)

| uint32_t | CMD

| Komanza

Omnucanue: 3anuch nacrpoek suKonepa B EEPROM. @yHkius JOJKHA UCIOJIB30BATHCA TOJIBKO IIPOU3BO-

JOUTEJIEM.

6.2.6.50 Komanga SENT
Kon xomanasr (CMD): «sent» nin 0x746E6573.
Banpoc: (14 6aiir)

uint32 t CMD

Komanna

uint8 t EngineType

Tun moTopa. 910 OUTOBasS MACK, [IJIsT
MTOOUTOBBIX OMEPAITHA.

0x0 - ENGINE_TYPE_NONE

OTO 3HaYeHHE HE HY2KHO HCIIOJIb30-
BaTh.

Ox1 - ENGINE_TYPE_DC

MoTop HOCTOSTHHOTO TOKA.

0x2 - ENGINE_TYPE_2DC

JBa MOTOpa TOCTOSTHHOTO TOKa, YTO
TMIPUBOAUT K 3MYJISIIIAA ABYX KOHTPOJI-

JIEPOB.

0x3 - ENGINE TYPE STEP IMTarossrit MOTOD.

0x4 - ENGINE TYPE TEST IIporonzkuTebHOCTD BKJTFOYEHUS
dukcuposana. Vcmonb3yercss TOIbKO
[IPOU3BOIUTETIEM.

0x5 - ENGINE TYPE BRUSHLESS

Becmerounsrit MmoTop.

uint8_t DriverType

Tun cumosoro mpaiiepa. 910 OGUTO-
Basi MaCKa, JJIs MOOUTOBBIX OMTE€PAIHii.

0x1 - DRIVER_TYPE_DISCRETE_FET

CuiioBoit  JpaiiBep Ha JUCKPETHBIX
Mocder-kaodax. lcmomap3yercs 1o
YMOJTYAHUIO.

0x2 - DRIVER_TYPE_INTEGRATE

CuioBoit fpaiiBep ¢ UCIOTH30BAHUEM
KJI04eil, UHTerPUPOBAHHBIX B MUKPO-
cxemy.

0x3 - DRIVER_TYPE_EXTERNAL

Buemunit cumoBoit apaitsep.

uint8 t Reserved [6]

3apesepsuposano (6 Gaiir)

uint16_t CRC

KonTponbras cymma

Orser: (4 Gaiir)
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| uint32_t | CMD | Komanza

Omnucanue: 3anuch nHdGOpMaIKU O TUIIE MOTOPA M TUIE CUJIOBOIO JIpaiiBepa.

6.2.6.51 Komanpga SEST
Kopx xomanapr (CMD): «sests mmu 0x74736573.
Bamnpoc: (46 Gaiir)

uint32 t CMD Komanna

uintl6_t Param1

uint8_t Reserved [38] BapesepeupoBaHo (38 GaiiT)
uintl6é t CRC Kourposnbuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Onucanume: 3anuch pacIiupEeHHBIX HACTPOEK. B HACTOsIIEe BpeMsi HE UCIOJIb3YETCs.

6.2.6.52 Komanpga SFBS
Kon xomanasr (CMD): «sfbsy nmm 0x73626673.
3anpoc: (18 Gaiir)

uint32 t CMD Komanza

uintl6 t IPS KonmaecTtBo oTC4éTOB 3IHKOAEpPA HA
obopor Basa. Jwmamazom: 1..65535.
[Mone ycrapesno, peKOMEHyeTcst 3aIi-
ceiBarb 0 B IPS u ucnosw3oBars pac-
mupenHoe mojie CountsPerTurn. Mo-
JKeT TTOTPeOOBATHCSI OOHOBJIEHHE MUK-
poIporpaMMbl KOHTDOJLJIEPA JO MO-
cJaeHell Bepcuu.

uint8 ¢t FeedbackType Tun obparHOit cBs3u. ITO OWTOBAS
MaCKa, [IjIsi TIOOMTOBBIX OMEPAIHii.
0x1 - FEEDBACK ENCODER Obparnas ¢Bs3b C MOMOIIBIO YHKOJE-
pa.
0x4 - FEEDBACK EMF Ob6parnas cBs3b mo DJIC.
0x5 - FEEDBACK NONE ObpatHas CBsI3b OTCYTCTBYET.
0x6 - FEEDBACK ENCODER_MEDIATED ObparHas CB3b MO 3HKOJEPY, OIO-

CpeaOBAHHOMY OTHOCHUTE/IbHO JIBUI'a-
TesisT MeXaHW4ecKoil mnepezadeit (Ha-
IpUMep, BUHTOBOI mepenadei).

uint8 t FeedbackFlags @yarun. 910 OMTOBAs MAacKa IS IIO-
OUTOBBIX OIEPAITHIA.
0x1 - FEEDBACK ENC_REVERSE OOGpaTHBIl CUeT y SHKOAEPA.
0xc0 - FEEDBACK ENC TYPE BITS Burel, orseuaroniye 3a Tull SHKOIEPA.
0x0 - FEEDBACK ENC TYPE AUTO Onpenesnsier THII SHKO/IEPA ABTOMATH-
9EeCKH.

Continued on next page
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0x40 - FEEDBACK ENC_TYPE_ SINGLE ENDEDBemnddepennuanbubiii S3HKOIED.
0x80- FEEDBACK ENC_TYPE_ DIFFERENTIALIuddepennuanbabiii 3HKOAED.
uint32 t CountsPerTurn KonmaecTtso OTCYETOB SHKOIE-
pa ®a obopor Bama. JImamasom:
1..4294967295. [nsi wmcmosib30BaHUS
nosisi CountsPerTurn nyxk#Oo 3anu-
carb 0 B mone IPS, unadse Oymer
WCTIONB30BATHLCS 3HAYEHWE W3 TIOJIs
IPS.
uint8_t Reserved [4] 3apesepsuposano (4 Gaiir)
uintlé_t CRC KonTtposbpHast cymma

Orser: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanna
Ommucanmne: Urenne HACTPOEK OOPATHOM CBSA3H.
6.2.6.53 Komanga SGRI
Kop xomanasr (CMD): «sgris nan 0x69726773.
Banpoc: (70 Gaiir)
uint32 t CMD Komanna
int8 t [Ipoussomurenn IIpoussonuress. MaxkcumaabHast
JJIMHA CTPOKH: 16 CHMBOJIOB.
int8 t PartNumber Cepus u Homep Mozenn. MakcuMmab-
Hasd JIJTUHA CTPOKH: 24 cuMBOJIA.
uint8 t Reserved [24] 3apesepBupoBaHo (24 GaiT)
uintl6 _t CRC Konrponpuas cymma

Orser: (4 Gaiir)

| uint32_t

[ CMD

Komama

Omnucanne: 3anucy uadopmanuu o0 peaykrope B EEPROM. ®@yuknus J0/KHA UCHOIB30BATHCSA TOJIBKO
MTPOM3BOIUTEIEM.

6.2.6.54 Komanga SGRS
Kon xomauasr (CMD): «sgrs» nam 0x73726773.

Banpoc: (58 Gaiir)

uint32 t CMD Komanza
float ReductionIn Bxoamoii k03 durmenT
PEeIYKTOPA. (Boixop =

(ReductionOut /ReductionIn)
Tun pannbx: float.

BXOJI)

Continued on next page
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float ReductionOut BrerxoamHoi ko3 duru-
€HT PEeIYKTOPA. (Boixog, =
(ReductionOut /ReductionIn)  Bxox)
Tun pamnbx: float.

float RatedInputTorque MaxkcuMasIbHbIIl KPYTANIU MOMEHT
(H m). Tun naxssx: float.

float RatedInputSpeed MakcumasibHasi CKOPOCTb HA BXOIHOM
Basy pexnykropa (06/vun). Tun naH-
woix: float.

float MaxOutputBacklash Boixonnoit Jiiodr penykropa (rpa-
nayc). Tun manuwx: float.

float InputInertia OKBUBATICHTHAS BXOJHAS WHEPIIWS
peaykropa(r cm2). Tun jaHHBbIX:
float.

float Efficiency KII penykropa (%). Tun maHHbIX:
float.

uint8 t Reserved [24] 3apesepBupoBaHo (24 GaiiT)

uintl6 _t CRC Konrpoapuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

Omnucanme: Banuck nacrpoek peaykropa B8 EEPROM. ®@yHkuus J0/2KHA UCHOJIB30BATHCSE TOJIBKO 1TPOU3-
BOJIUTEJIEM.

6.2.6.55 Komanpa SHOM
Kon xomanasr (CMD): «shomy» nmm 0x6D6F6873.
Bamnpoc: (33 Gaiir)

uint32 t CMD Komanza

uint32 t FastHome CKOpOCTb NepBOro JABuKeHus (B MOJI-
HBIX marax). Juanaszon: 0..100000.

uint8 t uFastHome JpobHast 49acTb CKOPOCTH IIEPBOrO

JBUXKEHUA B MHKpOIIarax (I/ICHOJIB—
3yercs TOJIbKO C IIArOBbIM JBHraTE-
siem). Besmuuna Mukpoinara u quana-
30H JIONYCTUMbIX 3HAYEHU# s JaH-
HOI'o IIOJId 3aBHUCAT OT BI)I6paHHO-
ro pekuMa JejeHus mara (CM. mojie
MicrostepMode B engine _settings).
uint32 t SlowHome CkopocTb Broporo Jpuxkenus (B 10J1-
HbIX warax). duanaszou: 0..100000.
Continued on next page
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uint8 t uSlowHome

JlpoOHasi 9acTh CKOPOCTH BTOPOTO
JBHUZKEHUA B MHKpOIIarax (I/ICHOHB—
3ye€TCA TOJIBKO C IDAaroBbIM JdBUI'aTe-
jem). Besmuuna Mukpoinara u guana-
30H JAONYCTUMBIX 3HAYEHUN Ui JaH-
HOTO 0I0OJId 3aBUCAT OT BbI6paHHO—
ro pexkuMa JejieHus mara (CM. moJjie
MicrostepMode B engine _settings).

int32 t HomeDelta

Paccrosinue oTxoma OT TOYKH OCTAHO-
Ba (B MOJIHBIX I1Arax).

intl6_t uHomeDelta

JpobHast 49acThb PaCCTOAHHS OTXO-
JIa OT TOYKH OCTAHOBA B MHUKPOINA-
rax (UCIOB3YeTCsl TOJMBKO C IIaro-
BbIM jBurarejem). Bejmuuna Mmuk-
polara W [AMamna30H JOMYyCTHMbIX
3HAYEHUN JJIsT JAHHOTO TOJs 3aBHU-
CAT OT BBIOPAHHOIO PEXRUMa JieJie-
must mara (cm. nmose MicrostepMode
B engine _settings).

uintl6_t HomeFlags

Habop dpaaros, onpeaensiomnue Takme
apamMerpbl, KaK HAIIPABJIEHUE U yCJI0-
BHUS OCTAHOBA. JTO OWTOBAsT MAaCKa
JIJIE TOOMUTOBBIX OTIEPAITHiA.

0x1 - HOME_DIR_FIRST

Oupenernsger HapaBjeHHE [TE€PBOHA-
9aJIbHOTNO JIBUZKEHUST MOTOPA TOCJIE
nocrymienns komauasl HOME. Ecnm
dar ycraHOBJIEH - BIPABO; WHAYE -
BJIEBO.

0x2 - HOME_DIR_SECOND

Ompesiesisier  HapaBJI€HWE BTOPOTO
JBUKeHns mMoropa. Ecau daar ycra-
HOBJIEH - BIIPABO; HHAYE - BJIEBO.

Ox4 - HOME_MV_SEC_EN

Ecau daar ycranosien, peaaudyercs
BTOPOIl 3Tam JOBOAKKA B JIOMAITHIONO
MTO3WUINIO; WHAYE - ITAIl IMPOMYCKAET-
csl.

0x8 - HOME_HALF_MV

Ecau daar ycranossen, B Hauase BTO-
pPOTO JBUKEHUS MEPBbIE TIOJI 000pOTa
CUTHAJIBI 3aBEPHICHUA IBUXKECHHA WI-
HOPHUPYIOTCS.

0x30 - HOME STOP_FIRST BITS

Burel, orBevalomnme 3a BHIOOP CHUTHA-
JIa, 3aBEPIIEHUS IEPBOTO JIBUKCHUS.

0x10 - HOME_STOP_FIRST _REV

ITepsoe uBuKeHUE 3aBepUIAETCsH 110
currany ¢ Revolution sensor.

0x20 - HOME_STOP_FIRST _SYN

IlepBoe aBW2KEHUE 3aBepIIAETCA IO
CUT'HAJIy CO BXO/Ia CHHXPOHU3AIIWH.

0x30 - HOME STOP_FIRST LIM

IlepBoe BUMXKeHHE 3aBEpIIAETCS TIO
CUTHAJIY C KOHIIEBOTO TepeKJIovaTe-
JId.

0xc0 - HOME_STOP_SECOND_BITS

Burel, orBevalomnue 3a BHIOOP CHUTHA-
Jla, 3aBEPIIEHUS BTOPOTO JIBUKCHMUSI.
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0x40 - HOME_STOP_SECOND_REV

Bropoe nBuiKeHuMe 3aBepIiaeTcs IO
curaairy ¢ Revolution sensor.

0x80 - HOME_STOP_SECOND_SYN

Bropoe aBumxkenue 3apepimaercs 1o
CUTHAJIY CO BXOJA CUHXPOHU3BAITUH.

0xc0 - HOME_STOP_SECOND _LIM

Bropoe aBwkenme 3apepimaercs 1o
CUTI'HAJIy C KOHIIEBOI'O ITE€PEKJII0YaTe-
JId.

0x100 - HOME_USE_FAST

Ecau dnar ycraHoBiieH, nCIOIb3yeT-
cs1 OBICTPBIA MOMCK JOMAIIHEH TO3M1-
UY; UHAYe - TPAUIUOHHDBIHA.

uint8 t

Reserved [9]

3apesepsuposano (9 Gaiir)

uintl6 t

CRC

Kontponbras cymma

Orser: (4 Gaiir)

| uint32_t

[ CMD

| Komanzga

Onucanwme: Komanaa 3anucu HACTPOEK 1151 TOAX0Aa B home position. 9ta HyHKIWS 3aMUCHIBAET CTPYKTYPY
HACTPOEK, UCIOJIb3YIONIUXCS /IS KAJTUOPOBKHU MO3UIUHN, B TAMATH KOHTPOJLJIEPA.

6.2.6.56 Komanpga SHSI
Kon xomanapr (CMD): «shsi» unmu 0x69736873.

Bamnpoc: (70 Gaiir)

uint32 t CMD Komanza

int8 t [IpousBoauTesn IIpousBouTENH. MakcumasabHast
JJHA CTPOKH: 16 CHMBOJIOB.

int8 t PartNumber Cepust 1 Homep mozenn. Makcumah-
Has JJINHA, CTPOKHU: 24 CUMBOJIA.

uint8_t Reserved [24] 3apesepsuposato (24 Gaiir)

uintlé_t CRC KontpospHas cymma

Orser: (4 Gaiir)

‘ uint32 t

[ CMD

‘ Komanna

Onucanne: 3amuch nadopmanun o garuukax Xosuia B EEPROM. @yHKuys 10/2KHA UCIOJIb30BAThCS TO/Ib-
KO IIPOU3BOIUTESIEM.

6.2.6.57 Komanpga SHSS
Kon xomangpr (CMD): «shssy miun 0x73736873.

Bamnpoc: (50 Gaiir)

uint32_t

CMD

Komanmga

float

MaxOperatingFrequency

Makcumanbuas vacrora (k['n). Tun
mannbix: float.
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float Supply VoltageMin MunnmMa bHOE HAMPSKEHNE TUTAHUS
(B). Tun ganusix: float.

float Supply VoltageMax MakcumasibHOE HALIPAKEHNE TTUTAHUS
(B). Tun manusbix: float.

float MaxCurrentConsumption MakcumasnbHoe mOTpedsIeHne  TOKA
(MA). Tun nannbix: float.

uint32 t PPR KosmgecTBo orcuéroB Ha 060poT

uint8_t Reserved [24] 3apesepsuposato (24 Gaiir)

uintlé_t CRC Kontposbphas cymma

Orser: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza

Onucanne: 3amuch HacTpoek garunkop Xosia B EEPROM. ®@yHkuus Q0JI2KHA HCIOIL30BATHCA TOJBKO
HPOU3BOAUTEIEM.

6.2.6.58 Komanga SJOY
Kop xomanasr (CMD): «sjoy» win 0x7T96F6AT3.
3amnpoc: (22 6aiir)

uint32 t CMD Komanna

uintl6_t JoyLowEnd 3nadeHue B Imarax —JRKOMCTHKA,
COOTBETCTBYIOIIEE HUKHEN TpaHUIe
JUAana3oHa  OTKJIOHEHHA  YCTPOM-
crBa. JlomKHO jlekaTh B IIpejiesiax.
Huamazon: 0..10000.

uintl6_t JoyCenter 3Hadyenwe B marax JKONCTHKA,
COOTBETCTBYIOIlee HEOTKJIOHEHHOMY
yerpoiicrBy.  JIOMKHO — JexkaTh B
npeaenax. Juamazon: 0..10000.
uintl6 _t JoyHighEnd 3Hadyenwe B marax JKONCTHKA,
COOTBETCTBYIOIlee BepXHEH TIpaHule
JUama30Ha — OTKJIOHEHUsI  yCTPOii-
crBa. JIOMKHO JiexkaTb B Mpejesax.

Huamazon: 0..10000.

uint8 t ExpFactor DaxTOp IKCIOHEHITHATLHON HeJTUHEH-
HOCTH OTKJINKA JIZKOUCTUKA.
uint8 ¢t DeadZone OTKJIOHEHHUE OT CPETHETO TTOJIOXKEHN S,

KOTOpPOE HE BBI3bIBAET HAYAJa JIBU-
Kenus (B J€CATHIX JOJISIX IIPOLEHTA).
MakcumasibHOe MEPTBOE OTKJIOHEHHE
+-25.5%, 49TO COCTaBJSET MOJIOBUHY
pabouero auamna3ona, JKOHCTUKA.

uint8 t JoyFlags ®parm  ynpaBi€eHUus — JZKOWCTHKOM.
910 O6uTOBasg MackKa Ajs HOOUTOBBIX
oneparmuii.

Continued on next page
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0x1 - JOY REVERSE Perepc Bo3neiicTBus mxoiictrka. Or-
KJIOHEHUE JIXKOWCTHKA K OOJIBIITIM
3HAYEHUAM MPUBOIUT K OTPUIATEH-
HOI CKOPOCTH W HA0OOPOT.
uint8_t Reserved [7] 3apesepeupoBaHo (7 GaiT)
uintl6 _t CRC Konrponpuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzna

Onucanme: 3anuch HACTPOEK mKoiicTuka. [Ipm orkjaoHeHUN mxkoiicTuka 601ee dem Ha DeadZone ot 1eH-
TPAJBHOTO TIOJIOXKEHUS HAYMHAETCS JIBUXKEHUE CO CKOPOCTBIO, ONMPEIE/sieMOil OTKIOHEHUEM XKONUCTHUKA OT
DeadZone 1o 100% orknonenust, mpuyeM oTkjaoHeHnio DeadZone cOOTBETCTBYET HyseBasi CKOpOCTh, a 100%
orksonenus coorsercryer MaxSpeed [i] (em. komanay SCTL), rae i—0, eciiu npeabLayuM UCIOJIb30BAHMK-
€M 3TOro pexkmma He ObLTO BhIOpaHo apyroe i. Ecam cremyromas cKOpocTh B TaDJUIE CKOPOCTEH HyJieBas
(uesiasi ¥ MMKDPOLIArOBas 4acTu), TO Lepexoja Ha Heé He npoucxoiur. DeadZone Bbluucisercs B JECATbIX
JIONAX TIporenTa orkjaonenus ot nearpa (JoyCenter) mo mpasoro wim jieBoro makcumywma. IlogpoGuee cM.
paszen ,YTpaBJIeHue ¢ TIOMOIIBIO JpkoiicTrka’ Ha caiite https://doc.xisupport.com.

6.2.6.59 Komanga SMOV
Kon xomanapr (CMD): «smovs unu 0x766F6D73.
Bamnpoc: (30 Gaiir)

uint32 t CMD Komanza

uint32 t Speed Bagannas ckopocth (maa IJI: ma-
rog/c, mug DC: rpm). duanaszon:
0..100000.

uint8 ¢t uSpeed 3aaHHas CKOPOCTh B €IUHUIAX JIe-

JIEHAsl MHUKDOIIara B CEKyHIy. Be-
JIMYMHA MUKPOIIAra M JUANA30H JIO-
[yCTUMbBIX 3HAYEHWH JJIsi JAHHOIO
TOJIST 3aBUCAT OT BHIOPAHHOTO pe-
JKUMa  JIeleHus  miara (CM.  ToJie
MicrostepMode B engine settings).
Vcnonp3yercess TOMbKO € IMAroBbIM MO-
TOPOM.

uintl6 t Accel Yckopenne, 3aJaHHOE B IIarax B Ce-
kyuay 2 (IIIT) wnu B oboporax B
munyty 3a cekynay (DC). Quanazon:
1..65535.

uintl6 t Decel Topmozkenue, 3aJlaHHOE B IITarax B Ce-
kyuay 2 (IIJ) wiu B oboporax B Mu-
uyry 3a cekyuuay (DC). duanaszown:
1..65535.

uint32 _t AntiplaySpeed CkopocTh B pexkume anTuiaodTa, 3a-
nanHasg B uenbix marax/c (L)
wm B oboporax/c(DC). duanaszon:
0..100000.

Continued on next page
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uint8 ¢ uAntiplaySpeed CxopoCTh B pekuMe aHTUIIOMTA, BbI-
paxXKeHHad B MHUKpOITaraX B CEKyH-
ay. BemmuwmHa MumKpomara m g@arna-
30H AONMYCTUMBIX 3HAYEHUN IJIsd JaH-
HOI'oO IIOJId 3aBHUCAT OT BI)I6paHHO-
ro pexkuMa JejeHus mara (CM. mojie
MicrostepMode B engine settings).
Ucnonb3yercss TOJBKO € TITATOBBIM MO-
TOPOM.
uint8 t MoveFlags Ogaruw, ymOpaBJaSIONINEe HACTPOUKO
JBUXKEHHUSA. ITO OUTOBAA MACKA JIJIsI
TIOOMTOBBIX OIEPAITHiA.
0x1 - RPM_DIV 1000 @uar yka3plBaeT Ha TO 4YTO pabo-
4Yasi CKOPOCTh YKa3aHHAsS B KOMAaH-
Je 3ajana B Muytd rpm. [Ipmmennm
TOJIBKO JIJII PeXKUMa, 0OpPATHON CBA3M

ENCODER u ronbko mig BLDC mo-

TODPOB.
uint8_t Reserved [9] 3apesepeupoBato (9 Gaiit)
uintl6_t CRC Kontpoaruas cymma

Orser: (4 Gaiir)
| uint32_t | CMD | Komanzga

Omnucanwme: Komana 3amucu HaCTpOeK mnepemenienus (CKOpocTh, yckopenue, threshold u ckopocrs B pexu-
Me aHTHIo(TA).

6.2.6.60 Komanga SMTI
Kop xomanasl (CMD): «smti» niam 0x69746D73.
Bamnpoc: (70 Gaiir)

uint32 t CMD Komanna

int8 t [Ipoussomurenn IIpoussomuTess. MaxkcumaabHast
JJMHA CTPOKH: 16 CHMBOJIOB.

int8 t PartNumber Cepus u Homep Mozenn. Makcumah-
Has JUINHA, CTPOKU: 24 CUMBOJIA.

uint8 t Reserved [24] 3apeseprupoBaHo (24 6aiT)

uintl6 _t CRC Konrponpuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

Onucanne: Banuch undopmanuu o asurarese B EEPROM. ®@yHKuus J0/2KHA KCIOJb30BATHCSA TOJBKO
TIPON3BOINTEIIEM.

6.2.6.61 Komanpga SMTS
Kon xomanasr (CMD): «smts» nam 0x73746D73.
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Banpoc: (112 Gaiir)

uint32 t

CMD

Komanna

uint8 t

MotorType

Tun apurarens. 1o OUTOBAST MaCKa,
JIJIsE TOOUTOBBIX OTIEPAITHiA.

0x0 - MOTOR_TYPE_UNKNOWN

Heuspecrablii gBurareinb

0x1 - MOTOR_TYPE_STEP

[ITarossril ABATATEH

0x2 - MOTOR_TYPE DC

DC apurarensn

0x3 - MOTOR_TYPE_BLDC

BLDC nsurarenn

uint8 t

ReservedField

3ape3epBUpOBAHO

uintl6 t

Poles

Kon-Bo map momiocoB y DC wm
BLDC npuraresis uam KoJi-BO IIAroB
Ha 000pOT Jijisl LIArOBOIO JIBUIATE/Is.

uintl6 t

Phases

Kon-Bo ¢a3z y BLDC ngBurarerns.

float

NominalVoltage

HommnHasbHOe HATIpsiyKeHne Ha 0OMOT-
ke (B). Tun naunsix: float

float

NominalCurrent

MakcuManbHBIi TOCTOSHHBIH TOK B
obmorke g DC m BLDC npurare-
Jielt, HOMUHAJILHBIA TOK B OOMOTKE
s maroBbix gasurareseii (A). Tun
mannabix: float.

float

NominalSpeed

He ncronsayerca. Homunaannas cko-
pocrb (06/muH). Ilpumvensiercs mist
DC u BLDC gsuraresneit. Tun man-
ubix: float.

float

Nominal Torque

HomuuanbHBI  KPyTAINA  MOMEHT
(MH ™). IIpumenserca ams DC u
BLDC pgpurareneit. Tum maHHBIX:
float.

float

NominalPower

Hommnuanbras mormaocts(Br). ITpn-
mensierca aiast DC uw BLDC aBurare-
neit. Tun mapawsix: float.

float

WindingResistance

Conporusnenne oomorkn DC npura-
TeJIst, KasKJIOH U3 JIBYX OOMOTOK I1aro-
BOI'O JIBUTATE]IS WJIN KaxKI0M U3 TPEX
obmorok BLDC apurarens (Om). Tun
nannbix: float.

float

WindingInductance

WnpykrusHocts oomMorku DC nBura-
Tesst, KasK 0 u3 ABYX OOMOTOK ITIaro-
BOTO JBUTATENS WM KaxKIOH n3 TPEX
obmorok BLDC asurarens (mIh).
Tun manubix: float.

float

RotorInertia

Nuepuus poropa (r cm2). Tun nan-
wbix: float.

float

StallTorque

Kpyrsumii MOMEHT y/Jep:KaHus MO-
SHIMK I MIATOBOTO JIBUTATENS VLI
KDYTAMMUHA MOMEHT IPU HEIOJBUIK-
HOM POTOpE I APYIUX TUIIOB JBU-
rareseii (MH m). Tun ganuerx: float.

float

DetentTorque

MowmeHT yneprKaHust TO3UIUH C HE3a-
nuranubivu obmorkamu (MH m). Tun
nanubix: float.

Continued on next page
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Tabnuua 6.125 — continued from previous page

KoncranTta  KpyTsImero  MOMEHTA,
OIpeIeAomas KoM PUIUEHT TPO-
ITOPIUOHAJIBHOCTH MaKCHUMaJIbBHOT'O
MOMEHTA CHJIbI POTOPA OT MPOTEKA-
owero B obmorke Toka (MH m/A).
Ucnonws3yercss B ocuoBHOM gyt DC
gsuraresneit. Tun mamaeix: float.

KoncranTa cKOpOCTH, OIpeesaonas
SHAYEHUE WM AMILIATY/Y HALPAZKE-
HUs HABEIEHHON WHIYKIMN TIPH Bpa-
mennn poropa DC mwaum BLDC aBu-
rarens (06/mun / B) miau marosoro
npuraress (mar/c / B). Tun nanabix:
float.

IpagmeHT  KPYTAIMIEr0  MOMEHTA
(06/mun / MH m). Tun gaunbix: float.

MexaHnyeckast MOCTOSTHHAST BPEMEHU
(mc). Tun ganusx: float.

MakcumanbHasg pa3pernéHHas CKo-
pPOCTh  [If  IIArOBBIX  JIBUTATEJIEH
(mar/c) wan mus DC u BLDC apu-
rareseit  (06/muu). Tum JaHHBIX:
float.

MakcumasbHBI TOK B oO6MoTKe (A).
Tun mammbix: float.

Besonacuasd IMTENBHOCTD  MAaKCH-
MaJIbHOTO TOKa B 06MoTKe (Mc). Tum
mannabix: float.

Tok moTpebieHnsT B XOJOCTOM pe-
xume (A). Ilpumensierca mas DC
n BLDC pgsuraremneii. Tun maHHBIX:
float.

CropocTh B XOJIOCTOM  PEXKHUME
(06/mun). Ilpumensiercs anst DC wu
BLDC ngpurareneit. Twum maHHBIX:
float.

3apesepsuposano (24 6Gaiir)

float TorqueConstant

float SpeedConstant

float SpeedTorqueGradient
float Mechanical TimeConstant
float MaxSpeed

float MaxCurrent

float MaxCurrentTime
float NoLoadCurrent

float NoLoadSpeed
uint8_t Reserved [24]
uint16_t CRC

KonTponbrasa cymma

Orser: (4 Gaiir)

‘ uint32 t ‘ CMD

‘ Komanna

Omnucanue: 3anucek Hacrpoek jgpuraresiss B EEPROM. @yuKius J0/KHA UCTONIB30BATHCSA TOIBKO TPOU3BO-

JHATEJIEM.

6.2.6.62 Komanga SNET

Kop xomanasr (CMD): «snet» nan 0x74656E73.

3amnpoc: (38 Gaiir)
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uint32 t CMD Komanna
uint8 t DHCPEnabled Onpenenser cnocod mosydenus: 1P-
azpeca KanajiaoB. Moxker IpuHUMATD
3navenns: 0 — crarmydeckm, 1 — de-
pe3 DHCP.
uint8 t IPv4Address IP-azpec ycrpoiictBa B dopmare
X.X.X.X.
uint8 ¢ SubnetMask Macka noaceru B popmare X.X.X.X.
uint8 t DefaultGateway [[Lito3 ceru 110 ymoayanuto B popma-
Te X.X.X.X.
uint8_t Reserved [19] Bapesepsuposano (19 Gaiir)
uintl6_t CRC Kontposabnas cymma
Orser: (4 Gaiir)
| uint32_t | CMD | Komanzga

Onucanume: Komanna 3anucu cererBbix HACTPOEK. ToibKO Jy1s mpou3BoguTensd. JT1a (HYHKINAST MEHSIET Ce-
TeBble HACTPOUKM Ha 3a/IaHHBIE.

6.2.6.63 Komanga SNME
Kop xkomanasr (CMD): «snmes win 0x656D6ET3.
Banpoc: (30 Gaiir)

uint32 t CMD Komanna

int8 t PositionerName ITonb30BaTesbckOE WMS MOABUKKH.
Mozker ObITH yCTAHOBJIEHO IIOJIH30Ba-
TeJIeM JJTsT ero yaobcTna. Makcumamn-
Had JIJIMHA CTPOKMU: 16 CMMBOJIOB.
uint8_t Reserved [8] 3apesepsuposato (8 Gaiir)

uintlé_t CRC KontposbpHas cymma

Orser: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza

Ommcanne: 3anuch NoOIb30BATEILCKOrO nMenn noasmkku 8 EEPROM.

6.2.6.64 Komanga SNMF
Koa xomanasl (CMD): «snmfs nan 0x666D6ET3.
Banpoc: (30 Gaiir)

uint32 t CMD Komanna

int8 t ControllerName [Tonb30BaTebckOE WMs KOHTPOJLIE-

pa. Moxker OBITH YCTAHOBJIEHO IOJIb-

3oBaTesneM s ero ynobcrsa. Makcn-

MaJibHAd JJIMHA CTPOKU: 16 CUMBOJIOB.
Continued on next page
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Tabnuua 6.131 — continued from previous page

uint8 ¢ CtrlFlags Hacrpoiiku koHTpOJIIEpA. DTO OUTO-
Basi MaCKa, JJIsi MOOUTOBBIX OMTE€PAIIHii.
0x1 - EEPROM PRECEDENCE Ecau daar ycranossien, To HacTpoii-

kn B EEPROM moaBm:>kKM WMerOT
TMIPUOPHUTET HAJ, TEKYIIUMU HACTPO-
KaM¥ ¥ 3aMEHSIOT WX pu OOHAPYKe-

unn EEPROM.
uint8 t Reserved [7] 3apesepeupoBato (7 GaiT)
uintl6 _t CRC Konrponpuas cymma
Orser: (4 Gaiir)
| uint32_t | CMD | Komanza

Omnucanue: 3anuch M0JIb30BATEIbCKOIO HMEHU KOHTPOJLIEpa u Hacrpoek B FRAM.

6.2.6.65 Komanga SNVM
Kop xomanasr (CMD): «snvmy uian 0x6D766E73.
Bamnpoc: (36 Gaiir)

uint32 t CMD Komanna

uint32 t UserData ITonw3oBarennckme mamubre. MoryT
ObITH YCTAHOBJIEHBI MOJIH30BATEIEM
ais  ero ymoocrBa. Kaxkawrii 3gte-
MEHT MACCHUBa XPAHUT TOJHKO 32 Ou-
Ta IIONH30BATENbCKUX JAHHBIX. ITO
BasKHO HA cuUcTeMax Ije Tum int co-
Jep:kut bosbie yem 4 Gaiita. Hampu-
Mep 3TO Bce cucTteMmbl amd64.
uint8_t Reserved [2] 3apesepsuposato (2 Gaiir)

uintlé_t CRC KontposbpHas cymma

Orser: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Ommcanne: 3anuch NOJb30BATENLCKUX JaHHbIX BO FRAM.
6.2.6.66 Komanga SPID
Kop xkomanasr (CMD): «spid» nan 0x64697073.
Banpoc: (48 Gaiir)
uint32 t CMD Komanna
uintl6_t KpU [Iponopumonasnbubiii ko3 dumesT
[IN]I xouTypa IO HAIPSIKEHUIO
uintl6 t KiU WNurerpanbubiii koaddunment [T
KOHTYpPa 10 HATIPSKEHUTO

Continued on next page
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Tabnuua 6.135 — continued from previous page

uintl6_t KdU Huddepennmanbubiii  Ko3hdumment
[IN ]I xouTypa 1O HAIPAKEHUIO

float Kpf [Iponopuuonaibubiii  KO3(pUIUEHT
[INJI wouTypa TO TO3WIWHU s
BLDC

float Kif WNurerpanbubiii ko3 duument T
KOHTYpa 110 no3utuu st BLDC

float Kdf Huddepennmanbubiii  kKodhdumment
[N T kouTypa mo nozunuu ayisi BLDC

uint8_t Reserved [24] 3apesepBupoBaHo (24 GaiiT)

uintl6 _t CRC Konrpoapnas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza ‘

Onucanne: 3anuck [T/ kosdurmenTor. 1u Ko3DDUIHEHTHI OMPEIEISIOT MOBEIEHNE TO3UIHOHePa. Ko-
3¢ dUIMEHTH PA3INYHbI I8 PA3HBIX TO3UINOHepoB. [loxkayiicTa, 3arpyKaiite HOBbIe HACTPONUKHU, KO3, BbI
MEHSIeTE€ MOTOD WJIU MMO3UIHOHED.

6.2.6.67 Komanpga SPWD
Kon xomanasr (CMD): «spwd» wmiu 0x64777073.
Bamnpoc: (36 Gaiir)

uint32 t CMD Komanza
int8 t UserPassword Crpouka-maposb s JOCTYIa K BeD-
CTpaHUIlE, KOTOPBIA TOIH30BATETb

MOXKET IIOMEHATH ¢ momonipbio USB ko-
MaHbl WA HA BeO-CTpaHULE.
uint8_t Reserved [10] Bapesepeuposano (10 Gaiir)
uintl6_t CRC Kontpoaruas cymma

Orser: (4 Gaiir)

uint32 t CMD Komanna
| _t ]

Onucannme: Komana 3anvucu naposis K BeO-crpanuiie. TOMBKO 1Jish TPOU3BOAUTENS. ITa (DYHKIUS MEHSAET
MOJIb30BATEILCKIH MapOJIh K BEO-CTPAHUIIE.

6.2.6.68 Komanga SPWR
Kop xomanasr (CMD): «spwrs wim 0x72777073.

Banpoc: (20 Gaiir)

uint32 t CMD Komanna

uint8 t HoldCurrent Tok MoTOpa B pexRuMe yaep:KaHus, B
MIPOIEHTAX OT HOMUHAJIBHOrO. lnana-
3o01: 0..100.

Continued on next page
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Tabnuua 6.139 — continued from previous page

uintl6_t CurrReductDelay Bpewms B Mc OT mepexosia B COCTOsTHUE
STOP o ymenbieHust TOKA.

uintl6é t PowerOffDelay Bpems B ¢ or nepexosa B cocrosinue
STOP 10 OTKIIOYEHNS TTUTAHUS MO-
TOpA.

uintl6 _t CurrentSetTime Bpems B mc, Tpebyemoe mis mabopa
HOMMHAILHOrO ToKa or 0% 1o 100%.

uint8 t PowerFlags ®jarm mapamMeTpoB yIPABJIEHUS TIH-

TaHWeM. JTO OMTOBasg MACKA /il MO-
OUTOBBIX OIEPAITHIA.

0x1 - POWER_REDUCT ENABLED Ecan dunar ycraHoBjeH, yMeHb-
IIIATH TOK o MPOIIECTBUH
CurrReductDelay. Wnaue - we
YMEHBIIATE.

0x2 - POWER_OFF ENABLED Ecaun ¢daar ycranoBsieH, CHATH Ha-

psizKeHNe ¢ OOMOTOK TI0 IPOIIECTBHA
PowerOffDelay. Unade - e cHUMATD.
0x4 - POWER SMOOTH CURRENT Ecaun ycraHoBieH, TO 3alUTHIBA-
HHE OOMOTOK, CHSTHE TUTAHHUS
WM CHUKEHUE,/NOBBbINIEHUE  TOKA
IPOUCXOJAT ILJIABHO CO CKOPOCTBHIO
CurrentSetTime, a TOIBKO TOTOM
BBITIOJTHSAETCS Ta 3a7ada, KOTOpas
BBI3BAJIA TO TJIABHOE M3MEHEHWE.
uint8 t Reserved [6] 3apesepruporano (6 GaiT)

uintl6 _t CRC Kontponpuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

Onucanne: Komana 3anucu napamerpos nuranns MoTopa. VIcnoab3yercs: TOIbKO C MIArOBbIM JIBUTATEIIEM.

6.2.6.69 Komanpa SSEC
Kopx xomanapr (CMD): «ssec» uu 0x63657373.
Bamnpoc: (28 Gaiir)

uint32 t CMD Komanna
uintl6é t LowUpwrOff Huxawuit mopor HanpsizkeHus Ha, CHIIO-
BOI 4aCTH [IJIs BHIKJIIOYEHWS, JECITKI
MB.
uintl6_t Criticallpwr MakcumasibHBIIl TOK CHJIOBO# YacTu,
Bbi3biBatolmit cocrosane ALARM, B
MA.
uintl6_t CriticalUpwr MakcumasibHOe HAIPsi?KEHIE HA CHJIO-
BOIl 9acTH, BBI3BIBAIOIIEE COCTOSHUE
ALARM, npecsitku MB.

Continued on next page

6.2. Onuncaxne npotokosa obmeHa 261



mDrive

PykoBopacteo nonb3osarens, Beinyck 3.1.0

Tabnuua 6.141 — continued from previous page

uintl6_t

CriticalT

MakcuMasibHast —TeMneparypa KOH-
TpPOJIJIEpa, BbI3BIBAIOIIAS COCTOSTHHE
ALARM, B jecarbix J0OSIX rpajyca
enbcus.

uintl6 _t

Criticallusb

Maxkcumanbubiii Tok USB, BbI3bIBaIO-
muit cocrosiae ALARM, B MA.

uintl6 t

CriticalUusb

Makcumasibroe nanpsizkenue xa USB,
BhI3bIBaoIee cocrossune ALARM, ne-
caTku MB.

uintl6_t

MinimumUusb

MunumasnbHoe Hanpsizkenune wa USB,
BhI3bIBaoIee coctossune ALARM, ne-
caTku MB.

uint8 t

Flags

Qnaru  KpPUTUYECKMX IIapaMETPOB.
910 OGuTOBasg Macka Ajs OOUTOBHIX
oneparmuii.

Ox1 - ALARM_ON_DRIVER_OVERHEATING

Ecaiu ¢aar ycramosmeH, To BoiTH
B cocrosinne Alarm npu nosaydeHun
CUTHAJIA TIOJCTYTAIONIEr0 TEPerpeBa
¢ npaitBepa. Havye - urHOpmpoBaThH
MOJICTYIIAIOIINN IIeperpes ¢ ApaiBepa.

0x2 - LOW_UPWR_PROTECTION

Ecau ycranosiieHn, TO BBIKIIOYATH CH-
JOBYIO YaCTh PHU HATPAYKEHUN MEHb-
mem LowUpwrOff.

Ox4 - H_BRIDGE_ALERT

Ecsau ycranossen, T0 BBIKIIOYATDH CH-
JIOBYIO 9aCTh IIPHU CUTHAJIE HEMOJIAIKU
B OJIHOM M3 TPAH3UCTOPHBIX MOCTOB.

0x8 - ALARM_ON_BORDERS_SWAP_MISSET

Ecau ¢daar ycranosnen, To BoiiTu B
cocrosiare Alarm npwu oty yenuu cur-
HaJIa ¢ MTPOTHBOITOJIOKHOTO KOHIIEBOTO
BBIKJTIOYATEIIS

0x10 - ALARM_FLAGS_STICKING

Ecau ¢aar ycranosmes, TO TOJIBKO 10
komange STOP Bo3morken cOpoc Bcex

¢uaaros ALARM

0x20 - USB_ BREAK_RECONNECT

Ecau ¢mar ycramosien, To Oyzer
BKJfoueH OJioK nepesarpy3ku  USB
TIPU TIOJIOMKE CBSI3U

0x40 - ALARM_WINDING _MISMATCH

Ecau ¢dmar ycranosmen, To BoiiTu B
cocrostare Alarm npu mostyyenuu cur-
HaJIa, PACCOIJIACOBAHUS OOMOTOK

0x80 - ALARM_ENGINE_RESPONSE

Ecnu ¢dmar ycranosnen, To BoiiTu B
cocrostare Alarm npu mostyyenuu cur-
HaJia OMUOKY PEAKIUH JIBUTATES HA
YIOPAaBJIAIONIEe BO3AeNHCTBIE

uint8 t

Reserved [7]

3apesepsuposano (7 Gaiir)

uintl6 _t

CRC

KonTponbnas cymma

Orser: (4 Gaiir)

| uint32_t

[ CMD

Komanna

Onucanwme: Komana 3ammucu yCTaHOBOK 3aIIUT.
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6.2.6.70 Komanga SSNI
Kop xomanasl (CMD): «ssni» nmu 0x696E7373.
Bamnpoc: (28 Gaiir)

uint32 t CMD Komanna
uint8 ¢ SyncInFlags @uiarn CHHXPOHU3AIMA BXOAA. ITO
O6uTOBAas MacKa I TOGUTOBBIX OITe-
parnmii.
0x1 - SYNCIN ENABLED Bruttouenune HEOOXOMMOCTH UMILYITh-
Ca CHHXPOHW3AINHU s HAYAJA JIBU-
JKEHUSI.
0x2 - SYNCIN INVERT Ecom ycranossien - cpabarbiBaer o
nepexony u3 1 B 0. Unage - u3z 0 B
1.
0x4 - SYNCIN _GOTOPOSITION Ecau dnar ycranossien, To nBuraresb

CMEIAeTCsd K IMO3UINANA, YCTAHOBJIEH-
noit B Position u uPosition, nnaue
JBUTATEb cMmeraercs Ha Position n
uPosition

uintl6_t ClutterTime MunuManbHas JJIUTEIbHOCTb BXO/-
HOTO WMITYJIbCa CUHXPOHW3AIUHU JIJIsI
3anUThHL OT Jpe6esra (MKC).

int32_t Position ZKenaemas no3unus uiu cmeniexue (B
LIOJIHBIX 11Arax)
intl6_t uPosition JpobHast 9acTh MO3UIMM WA CMe-

mennss B MuKpormarax. Vcmomb3y-
€TCs TOJIBKO C INAarOBBIM JIBHTATE-
smeMm. Beawanna Mukpormnara u auamna-
30H JIOMYCTHUMBIX 3HAYEHUN JIs JIAH-
HOI'O TIOJISI 3aBHCAT OT BBIOPAHHO-
ro pexkuMa JejeHus mara (CM. moJie
MicrostepMode B engine _settings).

uint32 t Speed Bagannas ckopocth (maa IIJI: ma-
ros/c, miug DC: rpm). duana3zon:
0..100000.

uint8 ¢t uSpeed 3asanHas CKOPOCTh B MHUKPOIIATAX

B cekyHay. Benmumna MuKpornara u
JHUAIA30H JOIyCTUMbIX 3HAYEHUN /114
JaHHOI'O II0JIA 3aBUCAT OT BI)I6paHHO-
ro pexuma jejenusi mara (CMm. 1mose
MicrostepMode B engine settings).
Ucnonb3yercss TOIBKO € TITArOBBIM MO-

TOPOM.
uint8 t Reserved [8] 3apesepBupoBato (8 GaiT)
uintl6 _t CRC Konrponpuas cymma

Orser: (4 Gaiir)
| uint32_t | CMD | Komanzga

Onucanume: 3anuch HACTPOEK JJIsI BXOIHOTO UMITY/IbCA, CHHXPOHU3AINHU. DT, (DYHKITHS 3AUCHIBAET CTPYKTY-
Py C HaCTPOMKaMH BXOJHOI'O UMITY/IbCa CHHXPOHU3AIIUY, OIIPEIEIAI0NINME IIOBeJeHNe BX0/1a CHHXPOHU3AINH,
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B LlaM4ATb KOHTpPOJLIEpPa.

6.2.6.71 Komanpga SSNO

Kop xomanasl (CMD): «ssno» i 0x6F6E7373.

Bamnpoc: (16 Gaiir)

uint32 t

CMD

Komanna

uint8 t

SyncOutFlags

@jaru CUHXPOHU3AINN BBIXOIA. IJTO
OMTOBAasT MAaCKa JJI TOOMTOBBIX OTIe-
panuii.

0x1 - SYNCOUT_ENABLED

CunxpoHU3aIys BbIXOIa PADOTAET CO-
TJIACHO HACTPOKaM, ecyn dJiar ycra-
HOBJIeH. B mHOM ciTyvae 3HaveHne BbI-
X072 (PUKCUPOBAHO U TOJIUHSETCS

SYNCOUT _STATE.

0x2 - SYNCOUT _STATE

Korma 3maueHme BBIXO#A  yIpaB-
jagerca  Hampamyio  (cm.  duar
SYNCOUT ENABLED), 3Ha-
YeHHe Ha BBIXOJE COOTBETCTBYET
3HAYEHUIO 3TOro ¢hara.

0x4 - SYNCOUT INVERT

HyneBoit mormdeckuit ypoBeHb SBJISA-
ercs aKTUBHBIM, ecjii (pJar yCTaHOB-
JIEH, a eIUHUYHBIN - ecau dirar cOpo-
TITeH.

0x8 - SYNCOUT_IN_STEDS

Ecau dnar ycranosien ucnoib30BaTh
[Iaru /MMILYJIbChl SHKOAEPa JJisi Bbl-
XOJHBIX HMIIYJIbCOB CHHXPOHUBAIUU
BMECTO MUJIJIACEKYH]I.

0x10 - SYNCOUT _ONSTART

lenepariusi CMHXPOHU3UPYIOIIETO WM-
IIyJIbCa [IPU HadaJle JBUKEHUS.

0x20 - SYNCOUT ONSTOP

lenepanus CHEXPOHU3UPYIOMIETO UM-
MyIbCa MPU OCTAHOBKE.

0x40 - SYNCOUT ONPERIOD

BI)I,ZL&QT UMITYJIBC CUHXPOHU3AIIUU T10-
cie npoxoxienust SyncOutPeriod ot-
CY€TOB.

uintl6_t

SyncOutPulseSteps

Oupenenser JIMTEIbHOCTb BbIXOJI-
HBIX UMIYJIbCOB B IIarax/MMITyJIbcax
SHKOJIEPA, KOTJA YCTAHOBJEH Jrar

SYNCOUT IN STEPS, unu B Muk-
pocekyHmax ecnn pJar cOpOIIeH.

uintl6 _t

SyncOutPeriod

Ilepuon remepanuu WMIYJIbCOB (B
marax,/orc4erax HKOAEPA), MCIOIb-
3yeTcsd TPH YCTAHOBIEHHOM iare

SYNCOUT_ONPERIOD.

uint32_t

Accuracy

9TO OKpPECTHOCTh BOKPYT IIEJIEBOIt
KOOD/IMHATHI, TIOMaJaHne B KOTOPYIO
CUNTAETCS TMOMAJAHUEM B IEJIEBYIO
MO3ULKAI0 ¥ TEHEPUPYETCH UMILYJIbC 110
OCTAHOBKE.

Continued on next page
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Tabnuua 6.145 — continued from previous page

uint8 t uAccuracy 9TO OKPECTHOCTH BOKPYT IIEJIEBOI KO-
OpAHMHAThI B MHKPOIIarax (I/ICHOHB—
3ye€TCA TOJIBKO C IDAaroBbIM JdBUI'aTe-
jem). Besmuuna Mukpoinara u guana-
30H JOLYyCTUMbBIX 3HAYE€HUil Jij1d JaH-
HOTO 0I0OJId 3aBUCAT OT BbI6paHHO—
ro pexkuMa JejieHus mara (CM. moJjie
MicrostepMode B engine _settings).
uintl6é t CRC Konrposnbuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Omucanume: 3anmuch HACTPOEK JJIST BHIXOQHOTO NMITYJIbCA CAHXPOHU3AINH. JTa, (DYHKIWS 3aINChIBACT CTPYK-
TYpPy € HACTPOHKAMY BBIXOIHOTO MMITYJIhCa CHHXPOHU3AIINH, ONPEIEIIIONMMHA MOBEIEHUE BBIBO/IA, CAHXPOHM-
3allii, B IaMATh KOHTPOJLIEpPA.

6.2.6.72 Komanga SSTI

Kop xomanasr (CMD): «sstiy nim 0x69747373.

Banpoc: (70 Gaiir)

uint32 t CMD Komanna

int8 t [Ipoussomurens IIpoussonuress. MaxkcumaabHast
JJIMHA CTPOKH: 16 CHMBOJIOB.

int8 t PartNumber Cepus u Homep Mozenn. Makcumab-
Hasd JIJTUHA CTPOKH: 24 cuMBOJIA.

uint8 t Reserved [24] 3apesepBupoBaHo (24 GaiT)

uintl6 _t CRC Konrponpuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

Onucanne: 3anuch undopmanuu o nosuuuonepe 8 EEPROM. He nopuep:xkupaerca. @yHKims J0JI2KHA
MCIOJIb30BATHCA TOJIBKO MPOU3BOINTEIIEM.

6.2.6.73 Komanpa SSTS
Kon xomanasr (CMD): «sstsy» nam 0x73747373.
Banpoc: (70 Gaiir)

uint32 t CMD Komanza
float LeadScrewPitch [MTar xomoBoro BuHTa B MM. THum maH-
veIX: float.

Continued on next page
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Tabnuua 6.149 — continued from previous page

int8 t Units EnHuiis namepeHnst pacCTOSTHUS, UC-
nosib3yemble B mossx MaxSpeed u
TravelRange (maru, rpajmycer, MM,
...), MakcumasbHas jjiuHa CTPOKH:
8 cuMBOJIOB.

float MaxSpeed Makcumasnbhas ckopocts (Units/c).
Tun pamnbx: float.

float TravelRange Juanazon nepemertenus (Units). Tun
manabix: float.

float Supply VoltageMin MunumasbHOE HANPSAKEHUEe TUTAHUS
(B). Tun manusbix: float.

float Supply VoltageMax MaxkcumasibHOE HAIPSAKEHNE TTUTAHUS
(B). Tun nanubix: float.

float MaxCurrent Consumption MaxkcumMasibHBIl TOK MOTpeDJIeHUsT
(A). Tun masnbx: float.

float HorizontalLoadCapacity lopuzonranbuasg rpy30104bEMHOCTD
(xr). Tun manubix: float.

float VerticalLoadCapacity Beprukanbaas — rpy30mombeMHOCTH
(xr). Tun ganupix: float.

uint8_t Reserved [24] 3apesepBupoBaHo (24 GaiiT)

uintl6é t CRC Konrposnbuas cymma

Orser: (4 Gaiir)

| uint32_t

[ CMD

| Komanza

Onucanme: Sanuck HacTpoek nosunuonepa B EEPROM. @yukius M0/12KHA HUCIOJIb30BATHCS TOJIBKO TIPO-

W3BOIUTETIEM

6.2.6.74 Komanga SURT
Kon xomanasl (CMD): «surt» wiu 0x74727573.

Banpoc: (16 Gaiir)

uint32 t CMD Komanza
uint32_t Speed Ckopocrs UART (B 6071ax)
uintl6_t UARTSetupFlags @®aaru macrpoiiku UART. 910 6uro-
Basl MaCKa, JI)Tsi TOOUTOBBIX OTEPATIHii.
0x3 - UART _PARITY BITS Butbl, orBevaromye 3a BbIOOP YETHO-
CTH.
0x0 - UART PARITY BIT EVEN Bur 1, ecnin geTHbIH
0x1 - UART PARITY BIT ODD Bur 1, eciiu neuernblit
0x2 - UART PARITY BIT SPACE Bur gernocru Bcerga 0
0x3 - UART PARITY BIT MARK Bur wernocTn Beerga 1
0x4 - UART PARITY BIT USE Bur uérHocTn He HCIONB3yeTCs, eCn
0, OUT YeTHOCTH UCIOIb3yeTC s, €CIIN
771“
0x8 - UART STOP_BIT Ecim ycranoBjeH, OAWH CTOMOBBIH
OuT; MHAYE - 2 CTOMOBBIX OUTA
uint8 t Reserved [4] 3apesepBupoBaHo (4 GaiT)

Continued on next page
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Tabnuua 6.151 — continued from previous page
| uint16_t | CRC | KonTposbHas cymMmma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga ‘

Onucanue: Komanma 3amcu nacrpoek UART. Dra dyuruus 3amuceiBaer crpykrypy Hactpoek UART B
MaMATh KOHTPOJIIIEPA.

6.2.6.75 Komanga ASIA
Kop xomanasr (CMD): «asia» niam 0x61697361.
Banpoc: (22 Gaiir)

uint32 t CMD Komanna

int32_t Position ZKenaemasi no3unus uiu cmenienue (B
LIOJIHBIX 11arax)

intl6 t uPosition JpobHast 9acTh TMO3UIMKM WA CMe-

ImeHnss B MuKpormarax. Vcmomb3y-
€TCsI TOJIBKO C IIArOBBIM JIBUTATE-
seM. Benmauna Mukpornara u guama-
30H JIOTMYCTHUMBIX 3HAYEHUN JIsT JTAH-
HOT'O TIOJISI 3aBHCAT OT BBIOPAHHO-
ro pexkuMa JiejeHus miara (CM. moJie
MicrostepMode B engine _settings).

uint32 t Time Bpewms, 3a xoropoe Tpebyercs m0-
CTUYb TPEOYEMOI MO3UINK, B MUKPO-
CEeKYH/IaX.

uint8 t Reserved [6] 3apesepeupoBaHo (6 GaiT)

uintl6 _t CRC Konrponpuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

Omnucanue: J1o komana godbasiser ogun sjeMedT B 6ydep FIFO koman/1, BbIIOJHIEMbIX [IPU MOy Y€HUN
BXOHOTO HMITYJIbCA, CHHXPOHU3AINA. KasKIblil UMIyJIhC CHHXPOHU3AIUN JINOO BBIMOJHUTCS TO JEHCTBUE,
koropoe onucano B SSNI, eciiu Oydep mycT, 1mb0 camoe cTapoe u3 3arpyKeHHbIX B Oydep meiicTBuil BpeMeH-
HO TOMeHsieT cKopocTh u koopauaary B SSNI. B mocnemnem ciydae sto geiictBue crupaercs u3 Oydepa.
KomumdaecTBo ocraBmmxcs mycrbiMu 3s1eMeHTOB Oydepa MoxkuO y3HaTh B crpykrype GETS.

6.2.6.76 Komanga CLFR
Kop xomanasr (CMD): «clfrs nwnn 0x72666C63.
Banpoc: (4 Gaiir)

| uint32_t | CMD Komanna
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Orser: (4 Gaiir)

| uint32_t | CMD | Komanza ‘

Omnucanne: Komanga ouncrku FRAM konrposnepa. [Tamsirs oduraercs myTem 3aiioJHeHIs BCero obbeMa,
namsru Gadiramu 0x00. Tlocre ouncTky KOHTPOAEp nepe3arpykaercsa. OTBera Ha 9Ty KOMAHIY HET.

6.2.6.77 Komanga CONN
Kox xomauasr (CMD): «conns niu 0x6E6EGF63.
3anpoc: (14 baiir)

uint32 t CMD Komanza
uint8 t Reserved [8] 3apesepBupoBaHo (8 GaiT)
uintl6 _t CRC Konrponpuas cymma

Orser: (15 Gaiir)

uint32 t CMD Komanna

uint8_t sresult Pesynbrar BbIIOIHEHNST KOMAH/IBI.
uint8_t Reserved [8] 3apesepBupoBaHo (8 GaiT)

uintl6 _t CRC Konrpompuas cymma

Omnucanwme: Komanma cayxkur mist orkpbitus ceanca ISP (in-system programming) npu 3arpy3ske mpoirus-
ku. Result = RESULT _ OK, eciu komanga Boimosinena 3arpy3qdunkom. Result = RESULT _SOFT _ERROR,
€CJIM BO BPEMs BBIIIOJIHEHHs KOMAH/IbI Ipon3omnwuia omubka. Result me mocrynen yepe3 dbyukuuio 6ubsinoreku
command update_firmware, 3Hadenne moyisi o6pabdarsiBaeTcss BHyTpH (DyHKIINH.

6.2.6.78 Komanga DBGR

Kon xomanasl (CMD): «dbgr» umum 0x72676264.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (142 Gaiir)

uint32 t CMD Komanna

uint8 ¢ DebugData Ornanodnble TaHHBIE.
uint8 t Reserved [8] 3apesepBupoBaHo (8 GaiT)
uintl6 _t CRC Konrpoapnas cymma

Ormmcanme: Yrenne JaHHBIX U3 MPOIIMBKY [JI OTJIAIKKA UM MMONCKA HemcrnpasHocTeil. KoMamma ToabKO m1s
npousBoautress. [lomydaembre JaHHbIE 3aBUCIT OT BEPCHH MPOIINUBKH, HCTOPUHA U KOHTEKCTA, UCIIOTb30BAHUSI.
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6.2.6.79 Komanga DBGW
Kop xomanasl (CMD): «dbgw» win 0x77676264.
Banpoc: (142 Gaiir)

uint32 t CMD Komanna

uint8 ¢ DebugData Ornanodnble TaHHBIE.
uint8_t Reserved [8] 3apesepBupoBaHo (8 GaiiT)
uintl6é t CRC Kourposnbuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Onucanme: 3anuch JAHHBIX B TMPOIIUBKY JJId OTJIAJAKU W MOUCKA HemcrmpapHocTeh. Komanma TOIBKO s
TTPOU3BOIUTESI.

6.2.6.80 Komanpga DISC
Kon xomanasr (CMD): «discy» umu 0x63736964.
Banpoc: (14 Gaiir)

uint32 t CMD Komanza
uint8_t Reserved [8] 3apesepBupoBaHo (8 GaiiT)
uintl6_t CRC Kontpoaruast cymma

Orset: (15 Gaiir)

uint32 t CMD Komanzna

uint8 t sresult Pezynbrar BBIMOHEHNST KOMAHIBI.
uint8_t Reserved [8] 3apesepBupoBaHo (8 GaiiT)
uintl6_t CRC Kontpoabuas cymma

Omnucanune: Komana cayzxur juis 3akpoirus ceanca ISP (in-system programming) upu 3arpy3ke HpOoLIKBKY.
Result = RESULT _ OK, ecam komanga BeimosiHena 3arpy3unkom. Result = RESULT HARD ERROR, ec-
JIV BO BpeMsI BBITIOJIHEHWST KOMaH Ibl Tpon3oiiia annaparHas onmmbka. Result = RESULT _SOFT ERROR,
€CJIM BO BpEMsl BBIIIOJIHEHHSI KOMAH/IbI [IPOM30IILIa TporpaMMHuast omubka. Result e mocrymen gepes dyHk-
nuio 6bubnnorekn command _update firmware, 3nadenue moss obpabarsiBaercs BHYTpU (DyHKIUH.

6.2.6.81 Komanga EERD
Kop xomanasl (CMD): «eerds nin 0x64726565.
Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

6.2. Onuncaxne npotokosa obmeHa 269



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.1.0

Onucannme: Yrenne vactpoek kouTposiepa n3 EEPROM mamvsaTu mo3unuonepa. JTa Omneparus TaKKe aB-
TOMAaTUYECKH BBLIIOJHAETCS Ipu noaksiodennn nosunuonepa ¢ EEPROM namsarbio. OyHKIMSA JOKHA HC-
[IOJIb30BATHCHA TOJILKO IIPOU3BOIUTEIIEM.

6.2.6.82 Komanpga EESV

Kopx xomanger (CMD): «eesvy mmu 0x76736565.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanza

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

Omnucannme: 3amnuch HacTpoek KouTpoanepa 8 EEPROM namsars mosurnonepa @yHKIUS TOMXKHA UCIOTb-
30BaThCs TOJBKO [TPOU3BOIUTETIEM.

6.2.6.83 Komanga GBLV
Kop xkomanasl (CMD): «gblvy nim 0x766C6267.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orser: (10 Gaiir)
uint32 t CMD Komanza
uint8 t Major MazKOopHBIiT HOMED BEPCHU 3arpy3vn-
Ka
uint8 t Minor MuHOpPHBII HOMED BEPCUU 3arpy3dn-
Ka
uintl6_t Release Howmep pesinza Bepcuu 3arpy3dnka
uintlé_t CRC Kontposapuas cymma
Ommcanue: Yrenne HOMEpa BEPCUN 3arpy3UnKa, KOHTPOJLIEPA.
6.2.6.84 Komanpga GETC
Kon xomauasr (CMD): «getc» nam 0x63746567.
3anpoc: (4 Gaiir)
| uint32_t | CMD | Komanzga
Orser: (38 Gaiir)
] uint32_t \ CMD Komamnzna

Continued on next page
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Tabnuua 6.172 — continued from previous page

intl6_t WindingVoltageA

B cayuae I/, manpsizkenne HA 00-
morke A (B gmecarkax MB); B ciyuae
GECIIETOYHOr0, HAMPSXKEHWe Ha Tep-
Boit oomotke; B cirydae DC - na enun-
CTBEHHOI.

intl6_t WindingVoltageB

B cayuae /I, namnpsikeane HA 00-
morke B (B gecarkax mMB); B ciyuae
6eCIIETOYHOr0, HAIPSKEHUE Ha BTO-
poii oomotke; B cirydae DC ne ucnosb-
3yeTcs.

intl6 t WindingVoltageC

B ciy4aae GecieToaHOr0, HANIPSIKEHNE
Ha Tperbeii 00MoTKe (B necarkax MB);
B caydae HIJT n DC e ncmonn3yercs.

intl6 t WindingCurrentA

B cayuae I/, Tok B obmorke A (B
MA); B ciyvae GeCiero4HOro, TOK B
nepBoit oomorke; B ciaydae DC B ejun-
CTBEHHOI.

intl6 t WindingCurrentB

B ciayuae IIIJ, Tok B obmorke B (B
MA); B ciyvae Geciero4Horo, TOK B
BTOpOIT 0bMOTKe; B ciryuae DC ne uc-
TTOJTBE3YETCS.

intl6 t WindingCurrentC

B caygae GecmieTrogHoro, TOK B Tpe-
rheit oomorke (B MA); B cayuae IIIJT
u DC me ucmonb3yercs.

uintl6 t Pot

3HadeHne Ha aHAJIOrOBOM Bxoje. Jlua-

nazon: 0..10000

uintl6 t Joy

[Tonoxkenne MKONUCTUKA B JECATUTHI-
caanbix aoasx. Jdwamazon: 0..10000

intl6_t DutyCycle

Kosdpdunment 3anonnennsa [TTM.

uint8_t Reserved [14]

3apesepsuposano (14 Gaiir)

uint16_t | CRC

KonTponbrnas cymma

Ormmucanne: Komanga drenunsi cCOCTOgHAsT OOMOTOK ¥ JIPYTUX HE YaCTO UCIOJIb3YEMbIX JaHHbIX. [Ipeanasma-
YeHA B MEPBYIO OYEpeIb sl MOJyUeHnusT JAHHBIX /IS TOCTPpOeHus rpadukoB B mape ¢ komaumoi GETS.

6.2.6.85 Komanga GETI

Kon xomanasr (CMD): «geti» win 0x69746567.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (36 Gaiir)
uint32 t CMD Komanna
int8 t [Ipoussomurenn IIpoussoauTenn
int8 t Manufacturerld N nentndukaTop TpoM3BOIUTEIS
int8 t ProductDescription Onucanue TpoOgIyKTa
uint8 t Major OcCHOBHO# HOMEp BEPCHH JKeJie3a.

Continued on next page
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Tabnuua 6.174 — continued from previous page

uint8 t Minor BropocTenenublii HOMEDP BEPCUU Ke-
Je3a.

uintl6_t Release Howmep npaBok 310it Bepcuu xeje3a.

uint8_t Reserved [12] 3apesepeuposano (12 GaiiT)

uintl6é t CRC Kourposnbuas cymma

Ormmcanne: Bo3spamaer nadopmarmio 06 yerpoiicrse. JlocTynHa Kak W3 IPOMMWBKY, TaK U U3 OyTI0a,1epa.

6.2.6.86 Komanga GETM
Kop xomanasl (CMD): «getms nin 0x6D746567.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
OtBer: (216 6aiir)
uint32 t CMD Komanza
int32 t Speed Tekymas CKOPOCTH B MUKPOITIATax B
cekyHy (UeJIble 1Iaru nepecyYuThiBa-
FOTCS C YYETOM TEKYIIEro pexkuMa Jie-
JIEHUS 11Ara) WM OTCYETaX YHKOAEPA
B CEKYH]Y.
int32_t Error Tekyrmas cKOpOCTh B MHUKPOIIIArax B
cekyHy (1eJble 1Iard 1nepecyuTbiBa-
I0TCS C YYETOM TEKYIIEro pexKumMa Jjie-
JIEHWs T11ara) WM OTCYeTaxX SHKOAEPa
B CEKYH]Y.
uint32_t Length Jnnaa pakTHIecKux JaHHBIX B Oyde-
pe.
uint8_t Reserved [6] 3apesepeupoBato (6 GaiiT)
uintl6_t CRC Kontpoaruas cymma

Ommucanne: Komanga grenns 6ydepa JTaHHBIX s HOCTPOEHHS TPpagdpUKOB CKOPOCTH M OIMHOKHU CJI€I0Ba-
nust. 3anonrenne Oydepa HavnHaeTcs mo KoMaH e ,start _measurements”. Bydep Bmeraer 25 Touek, Toukn
CHUMAIOTCS ¢ TepuomoM 1 mc. JIjist CO3MaHus yCTONIMBOM CUCTEMBI CJIEIYeT CANTHIBATH JAHHBIE KaxKabie 20
Mc, eciu Oydep TOTHOCTHIO 3aMOTHEH, TO PEKOMEH/IyeTCs MOBTOPSTh CANTHIBAHNS KaXKIbIe ) MC 10 MOMEHTA,
moka Oydep BHOBb He cTaner 3amonaHeH 20-10 TOYKaMHU.

6.2.6.87 Komanpga GETS
Kon xomanger (CMD): «getsy mn 0x73746567.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orset: (54 Gaiir)
| uint32_t | CMD | Komanza ‘

Continued on next page
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Tabnuua 6.178 — continued from previous page

uint8 t

MoveSts

CocrostHre JIBUYKEHUS. ITO OUTOBAS
MaCKa, [IjIsi TIOOMTOBBIX OMEPAIHii.

0x1 - MOVE_STATE_MOVING

Ecaiu ¢nar ycramoBiaeH, TO KOH-
TPOJIJIED TIBITAETCS BPAIATH JIBUTA-
tenem. He wucnosb3yiite stor durar
JUIsT OKUJIAHUS 3aBEPINIEHUS KOMaH-
JIbl IBUZKEHWS. BMECTO HEro WMCIoJb-
gytire MVCMD RUNNING u3 mons
MvCmdSts.

0x2 - MOVE_STATE_TARGET SPEED

®ar ycTaHABINBAETCS TIPH TOCTHXKE-
HUM 33J]aHHOI CKOPOCTH.

0x4 - MOVE_STATE ANTIPLAY

BroimosaseTcss KoMmmeHcalms JIodTa,
ecau (jiar yCTaHOBJIEH.

uint8 t

MvCmdSts

Cocrosume KOMAH/IbI JIBHZKe-
Hus  (Kacaercs  command move,
command movr, command left,
command _right, command _stop,
command home, command loft).
910 O6uTOBasg MAacKa AJs HOOUTOBBIX
oneparmuii.

0x3f - MVCMD_NAME_BITS

BuroBass Macka aKTUBHONR KOMAaH/IbI.

0x0 - MVCMD _UKNWN

Hewnssecrnas komamnma.

0x1 - MVCMD _MOVE

Komanna move.

0x2 - MVCMD_MOVR

Komamma movr.

0x3 - MVCMD _LEFT

Komanna left.

0x4 - MVCMD _RIGHT

Komanna rigt.

0x5 - MVCMD_STOP

Kowmammga stop.

0x6 - MVCMD _HOME

Kowmamma home.

0x7 - MVCMD _LOFT

Komanna loft.

0x8 - MVCMD_SSTP

Komanma TIJIABHOM

ku(SSTP).

OCTaHOB-

0x40 - MVCMD ERROR

Cocrosinue 3aBepiienus qsuxkenus (1
- KOMaHJA JIBWXKEHWs BBITOJHEHA C
ornOKoi, () - KOMaH/1a TBUKEHWS BbI-
[OJIHEeHa KOPPeKTHO). meer cMmbic
ectu MVCMD RUNNING yka3biBa-

€T Ha 3aBEpPIICHUE [IBU2KCHUA.

0x80 - MVCMD_ RUNNING

Cocrosinue komauabl asuxkenus (0 -
KOMAaH/Ia JIBUKEHUs BBINIOJIHEHA, 1 -
KOMaH/1a IBU2KECHU A ceiigac BBIIIOJTHSI-
ercs).

uint8 t

PWRSts

CocTosiHIEe THTAHNS IATOBOTO JBHUIA-
Tenist (MCHOJIB3YeTCs TOJBKO C IIaro-
BBIM JIBUraTeIeM). DT0 OUTOBAS MaC-
Ka JIIs HTOOUTOBBIX OIepanuii.

0x0 - PWR_STATE_UNKNOWN

Heussecrnoe cocrosinme, KoTropoe He
JIOJI?KHO HUKOIIA PEAINn30BbIBATHCS.

0x1 - PWR_STATE_OFF

OOMOTKE MOTOpa PA3OMKHYTHI U HE
YIPaBJAAIOTCA IPaiiBEPOM.

0x3 - PWR_STATE NORM

OOMOTKHM 3anUTaHbl HOMUHAJIBLHBIM
TOKOM.
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0x4 - PWR_STATE_REDUCT

OOMOTKM  HAMEPEHHO  3alUTAHBI
YMEHBIIIEHHBIM TOKOM OT paboue-
ro s CHUKEHHS TOTPEOIsIeMOi
MOITHOCTH.

0x5 - PWR_STATE_MAX

OOMOTKM ABHraTesT THTAIOTCS OT
MaKCIMaJIbHOT'O TOKa, KOTOPBIN Jpai-
BEp MOXKET O0eCIEeYnTh MPH ITOM Ha-
[IPSI2KEHUH.

uint8 ¢t EncSts Cocrosinue 3HKOJEpa. IDTO OUTOBAA
MAacCKa JJIsi TOOUTOBBIX OTEPATIHiA.
0x0 - ENC_STATE ABSENT OHKOJIEp He MOIKJIIOUEH.
0x1 - ENC_STATE UNKNOWN CocrosiHre SHKOAEPA HEM3BECTHO.
0x2 - ENC_STATE MALFUNC DHKOJIEp TIOAKJIIOYEH W HENCITPABEH.
0x3 - ENC_STATE_ REVERS DHKOJIEp MOAK/IIYEH W WCIPABEH, HO
CYHATAET B JPYIYIO CTOPOHY.
0x4 - ENC_STATE OK OHKOIEp NOAKJIOUEH U paboTaer
JOJIZKHBIM 00Pa30M.
uint8 ¢t WindSts Cocrosinne 0OMOTOK. ITO OUTOBAS
MaCKa, [IjIsi TIOOMTOBBIX OMEPAIHii.
0x0 - WIND A STATE ABSENT Obmorka A He TOIKTIOYEHA.
0x1 - WIND A STATE UNKNOWN CocrosiHre 06MOTKH A HEM3BECTHO.
0x2 - WIND A STATE MALFUNC Koporkoe 3ambikanme za 00MOTKE A.
0x3 - WIND A STATE OK Obmorka A pabortaeT aJeKBATHO.
0x0 - WIND B STATE ABSENT Obwmorka B me noakimodena.
0x10 - WIND B STATE UNKNOWN Cocroarme oOMoTKE B HemssecTHO.
0x20 - WIND B STATE MALFUNC Koporkoe 3ambikanue na obmorke B.
0x30 - WIND B STATE OK ObmoTka B paboraer ajiekBarHO.
int32_t CurPosition [IepBu4noe 1mosie, B KOTOPOM XPAHHUT-
Cs1 TEKYIIAs MO3UINS, KAK ObI HI OBLIA
ycTpoeHa obpaTHas CBs3b. B ciydae
paborer ¢ DC-moTropom B 3TOM TOJIE
HAXOIUTCS TEKYIIAS MO3UINS IO TaH-
HBIM C SHKOJEPA, B CJydae PabOTHI C
I I-moTopoM B pe:kuMme, KOTIa Mmep-
BUYHBIMU SBJISIOTCS UMITYIbCHI, TIO/IA-
BaeMble Ha MOTOD, B 9TOM TIOJI€ COMIEP-
JKUTCS TIe7I0€ 3HAYEHUE IIaroB TeKy-
el MO3UIInMN.
intl6 t uCurPosition JlpobHasi 9acTh TEKyIedl MMO3UIUN

B MHKpOIarax. BemudmHa MHKPO-
oiara u Aualla30H JOIIYCTHMbIX 3Ha-
YeHH#N Ui JAHHOT'O IOJId 3aBHU-
CAT OT BBIOPAHHOTO DEXKUMA, eJIe-
Hus mara (cM. mose MicrostepMode
B engine settings). Ucnosab3yercs
TOJIBKO C IIIarOBBIM JBHUI'aTE€JIEM.
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int64 t EncPosition

Tekyrmas mO3UINS TIO TAHHBIM € SHKO-
Jepa B UMITYJIbCAX IHKOJEPA, MUCIOIIb-
3yeTcda TOMBKO eCJIU IHKOJIEP YCTaHOB-
JIeH, aKTUBU3UDPOBAH U He SABJAETCA
OCHOBHBIM /JIATYUKOM II0JIO2KEHUA, Ha-
TTPUMeEDP TP MCIOJIH30BAHUHN IHKOJIE-
pa COBMECTHO C ITaroBBIM JIBUTATEJIEM
JJI KOHTPOJIA ITPOCKAJIb30BaHUA.

int32 t CurSpeed

Tekyrmas CKOpOCTb.

intl6 t uCurSpeed

JpobHast 9acTh TEKyIei CKOPOCTH
B MHKpOIIarax. BeauduHa MHUKDO-
Iara 1 JAUana3oH JOILyCTUMbBIX 3Ha-
YeHuit a4 JTAHHOTO TIOJISA  3aBU-
CAT OT BBIOPAHHOTO DEXKUMA, JEeJIe-
Hus mara (cM. mose MicrostepMode
B engine_settings). UWcnosnb3yercs
TOJIBKO C IIIArOBBIM J[BUTATEJIEM.

intl6 t Ipwr Tok mnoTpeb/IeHNsT CHUJIOBOM YaCTH,
MA.
intl6_t Upwr Hampsskenne Ha CHUJIOBO# wacTH, Je-

carkn MB.

intl6_t Tusb

Tok morpebaenus: mo USB, MA.

intl6 t Uusb

Hampsizxenne na USB, necsatku mB.

intl6 t CurT

Temneparypa mporeccopa B J€CATHIX
Jonsax rpagycos Llemncms.

uint32 t Flags

®rarn cocroguuii. ITO OUTOBAA MAC-
Ka JIJIsl IIOOMTOBBIX OIIEpAaliyii.

0x3f - STATE_CONTR

®arm COCTOAHUA KOHTPOJLIEPA.

Ox1 - STATE_ERRC

Henonycrumas xomamma. Ilomywen-
Hasi KOMAaHJA OTCYTCTBYET B CIIHC-
K€ M3BECTHBIX KOMAH] KOHTPOJLIEPA.
Haubosiee BeposTHON TPUYIWHON $AB-
JISIeTCsT yCTapeBIas MPOIIUBKA.

0x2 - STATE _ERRD

Obnapy)eHna omuOKa IEJIOCTHOCTH
JJaHHDBIX. ,ZL&HHBIQ BHYTPU KOMaHJbI 1
ee CRC-kom HE COOTBETCTBYIOT, MO-
9TOMY JaHHbIE HE€ MOI'YT CYHTATb-
Ca JeACTBATENbHBIMU. DTa OMuUOKa
MOZKeT 6bITb BbI3BaHa 3JIeKTpOMar-
HUTHBIMH TIOMEXaMu B HUHTepdeiice

UART /RS232.

Ox4 - STATE_ERRV

Henonycrumoe 3uadeHue  JJaHHBIX.
ObnapyxeHna oOmuOKa B 3HAYECHUH.
3HavyeHnss B KOMAHIE HE MOTLYT
OBITH TPUMEHEHBI 0€3 KOPPEKINH,
MMOCKOJIbKY OHH BBIXOJAT 33 JOIMYCTH-
MbIil Juana3on. BmecTo HUCXOmHBIX
3HAUEHUN  OBLIM  WCIOJb30BAHbBI
WCIPABJIEHHBIE 3HAYEHUS .
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0x10 - STATE EEPROM CONNECTED Ioaxmouena namars EEPROM ¢
HacTpoiikamu. Berpoennsrit mpoduiib
MOJIBUKKHU 3arpyKaeTrcs W3 MUKPO-
cxembl namsata EEPROM, wro mos-
BOJISIET HOJKJIIOYATh PA3JIMYHbIE [O-
JIBUKKY K KOHTPOJIJIEPY C ABTOMATHU-
9eCKOI HACTPONKON.

0x20 - STATE IS HOMED KamubpoBka BbImOIHEHA. JTO O3HA-
9aer, YTO IIKAJIA OTHOCUTEJIBHOIO [0~
JIOXKEHUS OTKAJIMOPOBAHA C MOMOIIBIO
arnmapaTHOro JaTyduka abCOJIIOTHOrO
MTOJIOXKEHMU ST, TAKOIO KAK KOHIIEBOIT 11e-

PEKJTIOYATED.
0x1b3ffcO - STATE SECUR ®rarm OMACHOCTH.
0x40 - STATE _ALARM KonTposnnep naxomurcs B cOCTOsTHUT

ALARM, nokasbiBast, 4TO CJIy4nIaCh
KaKas-TO omacHas cutyarus. B cocto-
sann ALARM Bce KOMaHIbI UTHOPU-
PYIOTCA TIOKa HE OyIeT MOCTaHa KO-
magga STOP u cocrogame ALARM
JIEAKTUBUPYETCS.

0x80 - STATE CTP_ERROR Kontpomns MO3UIUH Hapy-
nieH (KUCIoJIb3yercs TOJBKO C IIaro-
BbiM Juraresiem). Duar ycraHapiu-
BAeTCs, KOIJA IOJIOKEHUE DHKOJEPA
W TIOJIOXKEHNUE I1ara CJIUITKOM JTAJIeKH
JPYT OT JIpyTa.

0x100 - STATE  POWER_OVERHEAT Ileperpes CHUJIOBOTO JpaiiBepa.
Yrupasjenne IBUTATENIEM OTKJIIOYEHO
[0 BOCCTAHOBJIEHWsI pabodeit Temrre-
paTyphsl apaiiBepa. 9TOro He JI0JIKHO
IPOUCXOJIUTH B KOPOOOUHBIX BEPCHAX
KOHTPOJLIEPA. DTO MOXKET IMPOU30HTH
B BEPCHM KOHTPOJLIEPA C <«TOJOW»
TJIATOH ¥ C TOJB30BATETHLCKAM Da-
amaropoM. Perenme:  ucmosmb3yiiTe
JIpyrou paguarop.

0x200 - STATE _ CONTROLLER_OVERHEAT ITeperpesach MHUKpPOCXEMa KOHTPOJI-
Jepa.

0x400 - STATE OVERLOAD POWER VOLTAGEIIpeBbimeno Hanps2KeHne Ha CHIOBO
JaCTH.

0x800 - STATE OVERLOAD POWER CURRENTIpeBbinier MaKCHMATHHBI TOK TO-
TpebIeHns CUI0OBOM JacTH.

0x1000 - STATE OVERLOAD USB_VOLTAGE | Ilpessimeno nanpsikenne xa USB.
0x2000 - STATE _LOW_USB_VOLTAGE C/MIIKOM HU3KOE HANpSKEHHe Ha
USB.

0x4000 - STATE OVERLOAD USB_CURRENT | IlpeBbimier MakKCHMAJIbHBI TOK TO-
tpebenus USB.

0x8000 - STATE _ BORDERS SWAP_MISSET JocTnkenne HEBEPHON TPAHMUITHI.
Continued on next page
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0x10000 - STATE LOW_POWER_ VOLTAGE

Hampsskenne Ha CHUJIOBOM YacTW HHU-
ke dem Hanpsizkenue Low Voltage
Protection

0x20000 - STATE_H BRIDGE_ FAULT

[Tonmyuen curnas ot apaiiBepa o Henc-
MTPaBHOCTHU

0x100000 - STATE _WINDING _RES_MISMATCH

ConporusiieHust 0OMOTOK —CJIMIIKOM
CUJIbHO OTJMYAITCA JPyr OT Jpy-
ra. OOBIYHO 3TO MPOUCXOAUT C TIO-
BPEXKIEHHBIM IIArOBBIM IBUTATEIEM Y
KOTOPOIO IOJIHOCTHIO KJIM YaCTUIHO
3aKOpPOYEHBI OOMOTKH.

0x200000 - STATE ENCODER_FAULT

[Tonmy4uen curnasr or SHKO/IEpa O HEUC-
MIPaBHOCTHU

0x800000 - STATE _ENGINE_RESPONSE_ERRO

ROwubKa peakuuyd JaBuraresis Ha

ympasJjsiomiee Bo3aeiicteue. (Orkas
QJrOpUTMa  yIPABJEHUA  JBUTATE-
JIeM O3HadyaeT, 4YTO OH He MOXKeT
OIIpe/IeNIATh IPaBUJIbHBIE DpelleHnd
C IIOMOIIbIO IOJIyYEHHbIX JAHHBIX
obparHoii cBa3u. EanHudmHbIil 0TKA3
MOXKET OBITh BBI3BAH MEXAaHWIECKOMH
npobstemoit. IloBTopsitomiuiics cOoii
MOXKET OBITh BBI3BAH HENPABUJIHHON
HACTPOMKON J1BUrATEJIH.

0x1000000 - STATE EXTIO ALARM

OmnbKa BbI3BAHA BHEIIHUM BXOJHBIM

curaaaoMm EXTIO.

uint32_t

GPIOFlags

®aaru cocrosinnit GPIO Bxomos. 910
OMTOBAasT MAaCKa JJI TTOOMTOBBIX OTIe-
panuii.

Oxfiff - STATE_DIG_SIGNAL

Q®aru mudpPOBBIX CUTHAJIOB.

0x1 - STATE_RIGHT EDGE

HocTrkenne mMpaBoit TPAHATIHI.

0x2 - STATE_LEFT_EDGE

Jocruykenne JeBO# rpaHuibl.

Ox4 - STATE_BUTTON_RIGHT

Cocrosinue kuomku ,Brupaso® (1, eciau
HAXKaTa).

0x8 - STATE BUTTON _ LEFT

Cocrosinne kuoukwu ,Bieso* (1, eciu
HaxkaTa).

0x10 - STATE_GPIO_PINOUT

Ecinu duaar ycranossieH, BBoj/BblBOJ,
obI1IeTO Ha3HAYEHUS paboraer
KaK BBIXOM; ecaum Jar cOpormeH,
BBO/JI/BbIBOJ] PABOTAET KaK BXO/I.

0x20 - STATE_GPIO_LEVEL

Cocrosinme BBOA,/BHIBOIA OOIIIETO Ha-
3HAYEHUS.

0x200 - STATE_ BRAKE

CocrosiHue BBIBOJIA YIIPABJIEHHS TOP-
mo3om. @rar ,,1“ - ecsim TOPMO3 HE 3a-
muran(3axar), ,,0¢ - ecau HA TOPMO3
nomaérest muraHue(pasKkar).

0x400 - STATE_REV_SENSOR

CocrosiHEe BBIBOJA JATYHKA OBOPO-
ToB(daar ,,1“, ecim JATINK AKTUBEH ).

0x800 - STATE_SYNC_INPUT

Cocrosinue Bxona cunxponusauu(l,
€CJIM BXOJl CHHXPOHU3AIUU AKTUBEH ).
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0x1000 - STATE SYNC_OUTPUT

CocrosiHWe  BBIXOZa ~ CHHXDOHM3a-
(1, ecim BBIXOJ, CHHXPOHWM3AINH
AKTHUBEH).

0x2000 - STATE_ENC_A

Cocrosinme Hoxkku A sukomepa(diar
1%, eciin SHKOIEP AKTUBEH).

0x4000 - STATE_ENC_B

Cocrosinue noxku B snkonepa(doar
,» 1, ecsiu 9HKOIED AKTUBEH).

uint8 ¢t CmdBufFreeSpace Jannoe mnosie ciykebnoe. OHO 1moKa-
3bIBa€T KOJINYECTBO CBO60,HHbIX Aa49eeK
Oydepa MenouKu CHHXPOHU3AINHN.

uint8_t Reserved [4] 3apesepBupoBaHo (4 GaiT)

uintl6é t CRC Kourposnbuas cymma

Omnmcanne: Bozspamaer nadgopManuio 0 TEKYIEM COCTOSIHUH YCTPOHCTBA.

6.2.6.88 Komanga GFWV
Kop xomanasl (CMD): «gfwvs nim 0x76776667.
Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza

Orset: (10 Gaiir)
uint32 t CMD Komanza
uint8 t Major MazKOpHBIT HOMED BEPCUU TTPOITHBKU
uint8 t Minor MuHOpPHBIH HOMED BEPCHH IIPOIINBKA
uintl6_t Release Howmep penmsa Bepcum mpoImmuBKu
uintl6é t CRC Konrponpuas cymma

Omnucanne: Urenne HOMepa BEPCHHU MPOIIUBKHA KOHTPOJLIEPA.

6.2.6.89 Komanga GOFW
Kop xomanasr (CMD): «gofws nin 0x77666F67.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orset: (15 Gaiir)
uint32 t CMD Komanza
uint8 t sresult Pe3zynbrar BHIMOHEHNST KOMAHIBI.
uint8_t Reserved [8] 3apesepsupoBato (8 GaiiT)
uintl6_t CRC Kontposabpuas cymma
Onucanme: Komanga uHunuupyer nepesady ylpaB/€HUsl [POIIMBKE. DTa KOMaHJA TaK »XKe JI0-
CTyIHA W3 TPOMIMBKH, Jisi coBMecTuMOcTH. Tombko must mpomsomuTens. Result = RESULT OK,
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ecJy 1lepexos, U3 3arpy3ddka B IIPOLIUBKY BO3MOXKEH.

Ilocne orBera Ha 3Ty KOMAHIY BBIIOJI-

usercs mepexon. Result = RESULT NO_FIRMWARE, ecan mnpommBka He Haiizena. Result =
RESULT ALREADY IN FIRMWARE, eciu 3ta koMana Oblia BEI3BaHA M3 TIPOITHBKU.

6.2.6.90 Komanpga GPQOS
Kon xomanasr (CMD): «gpos» unun 0x736F7067.
3anpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
OrBer: (26 Gaiir)
uint32 t CMD Komanna
int32_t Position Ilo3unus B OCHOBHBIX IIarax JBurare-
st
intl6_t uPosition IMosunust B Mukpomarax (uUCIoJIb3y-
€TCs TOJIBKO C IIATOBBIMU JIBUTATEIs-
mu). Bernuuna Mukpormara u auarna-
30H JIOTMYCTHUMBIX 3HAYEHUN JIsT JIAH-
HOI'O TIOJISI 3aBHCAT OT BBIOPAHHO-
ro pexkuMa JiejeHus mara (CM. moJie
MicrostepMode B engine _settings).
int64 t EncPosition Ilo3umnus sukoIEpa.
uint8_t Reserved [6] 3apesepsuposato (6 Gaiir)
uintlé_t CRC KonTtposbpHas cymma

Omnucanne: CUnThHIBACT 3HAUEHNE MOJIOKEHUS B IIarax u MHUKpOIIarax IJd ITaroBOTrO JABUTaTeJId W B IIarax

9HKO/IEPA BCEX JIBUTATEJIEH.

6.2.6.91 Komanga GSER
Kon xomanasl (CMD): «gser» miu 0x72657367.
3anpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Orser: (10 Gaiir)
uint32 t CMD Komanna

uint32 t SerialNumber

Cepuiinbiii HOMED ILIATHI.

uint16_t | CRC

Kontponbrasa cymma

Ormmucanne: Yrenne cepuitHOro HoMepa KOHTPOJLIEPA.

6.2.6.92 Komanga GUID
Kon xomanasl (CMD): «guid» umm 0x64697567.
3anpoc: (4 Gaiir)
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| uint32_t | CMD | Komanza ‘

Orset: (40 Gaiir)

uint32 t CMD Komanza

uint32 t UniquelDO VYuukamsnsrit ID 0.

uint32 t UniquelD1 Vuukanpusriii ID 1.

uint32 t UniquelD2 VYuuxamssrit 1D 2.

uint32 t UniquelD3 VYuukanpusriii ID 3.

uint8_t Reserved [18] 3apesepeuposaHo (18 GaiiT)
uintl6 _t CRC Konrpoapuas cymma

Onucanme: CYnuThIBACT YHUKATBHBIN HICHTU(DUKATOD KAXKIOrO YUIA, ITO 3HAYEHUE HE SIBJISIETCS CJIydaii-
HbIM. TOJBKO 719 MPOW3BOAUTESSI. Y HUKAJIbHBIN HIeHTH(MUKATOD MOXKET ObITh MCIOJIb30BAaH B KA4ECTBE
MHUAIMAAIU3AMUOHHOIO BEKTOPA /Jis onepanuil mndpoBanus Oy1/10a/1epa uin B KA4eCTBE CEPUNHOrO HOMEDPA
qist USB u apyrux nmpuMeHeHuid.

6.2.6.93 Komanpga HASF

Kon xomauasr (CMD): <hasfy nim 0x66736168.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (15 Gaiir)

uint32 t CMD Komanna

uint8 t sresult Pesysbrar BhIIOIHEHNST KOMAHIBI.
uint8 t Reserved [8] 3apesepBupoBaHo (8 GaiT)

uintl6 _t CRC Konrpompuas cymma

Omnucanne: Komanga onpeenser namuaue B Koarposnepe [10. Tonbko anst mpoussoguressa. Jannas Ko-
Manga gocrynHa tak xe u3 npommusku. Result = RESULT NO_FIRMWARE, eciin npoinuBka He HaliieHa.
Result = RESULT HAS FIRMWARE, ecin npomuBka HaiigeHa.

6.2.6.94 Komanga HOME

Kop xomanasr (CMD): <homes unn 0x656D6F68.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza

Omnucanwue: /IBukeHue B JOMAIIHIOKW M03ULKI0. AnropurM Jpuxkenus: 1) JIBuraer MOTOP COIJIACHO CKOPO-
crsam FastHome, uFastHome u dpsrary HOME _DIR__FAST 1o jocTuzkenusi KOHIIEBOIO BBIKJIIOYATEIs, €CJIU
dmar HOME _STOP _ENDS ycranosien. Unn asuraer 10 JOCTHUKEHUS CUTHAJA C BXOIA CHHXPOHW3AINM,
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ecsm ycranossieH dutar HOME STOP SYNC. Wi 10 nocrymieHust CUrsajia ¢ Jarduka 000pOTOB, eciiu
ycranorsien prar HOME STOP _REV SN 2) nasee nsuraer corsacto ckopoctsiv SlowHome, uSlowHome
n dbaary HOME DIR SLOW 1o mocTumxKeHusi CUTHAJIA € BXOJa CHHXPOHHM3AINHU, €CJIM yCTAHOBJEH dJar

HOME MV _SEC. Eciiu dpsar HOME MV _SEC c6poriien, mpoiycKkaem 3TOT IyHKT. 3) Jajiee JBUTAET MO-
top coracao ckopocrsim FastHome, uFastHome u dsrary HOME _DIR,_ SLOW na paccrosaue HomeDelta,
uHomeDelta. Ouucanue daros u uepemennbix cm. onucanue koman GHOM /SHOM.

6.2.6.95 Komanga IRND

Kop xomanasr (CMD): «irnd» nian 0x646E7269.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (24 Gaiir)

uint32 t CMD Komanza

uint8 _t key CrygaitHbril KIIod.

uint8 t Reserved [2] 3apeseprupoBato (2 GaiT)
uintl6 _t CRC Konrponpuas cymma

Onucannme: YUrenune CiyvaifHOrO 9UC/Ia W3 KOHTPOJIIEPA. TOMBKO /15T TPOU3BOIUTES .

6.2.6.96 Komanga LEFT
Kon xomanasr (CMD): «lefty mwnu 0x7466656C.
3anpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Omnucanmne: Ilpu nosyuennn KoMaHab! ,left nBuraresb HAYMHAET CMEIATHCS, C 3apaHee YCTAHOBJIEHHBIMY
napaMerpaMu (CKOPOCTh, YCKOPEHUE), BJIEBO.

6.2.6.97 Komanpga LOFT
Kon xomanasr (CMD): «lofty nu 0x74666F6C.
Banpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

Onucanme: Ilpu nomyuyenwn xomaunbr Jloft mBuraress cMmemaercss w3 TEKYIIEHl TOYKM HA, PACCTOSTHUE
Antiplay, 3amannoe B HacTpoiikax MoTopa (engine settings), 3aTeM JBUTaeTCs B Ty YK€ TOUKY.

6.2. Onuncaxne npotokosa obmeHa 281



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.1.0

6.2.6.98 Komanga MOVE
Kop xkomanasr (CMD): «moves nim 0x65766F6D.
Bamnpoc: (18 Gaiir)

uint32 t CMD Komanna

int32_t Position ZKesaemast 103unus (B LesbIX miarax
UJIM OTCYETAX SHKOJEPA).

intl6_t uPosition JpobHast 9acTh TO3UIMH B MHKPOIIIa-

rax. Beqnumna Mukpomara u gmama-
30H JIOTIYCTUMBIX 3HAYEHWH NI JTaH-
HOTO TIOJIST 3aBUCAT OT BBIOPAHHO-
ro pexkuMa JejieHus mara (CM. moJie
MicrostepMode B engine settings).
Ucnonb3yercss TOMBKO € IIATOBLIM

JIBALATEJIEM.
uint8_t Reserved [6] 3apesepBupoBaHo (6 GaiiT)
uintl6_t CRC KonrposbHast cymma

Orser: (4 Gaiir)
| uint32_t | CMD | Komanzga

Ounucanwe: [Ipu mosyueHnr KOMaHIBI ,MOVE JIBUTATEIb HAUMHAET TIEPEMENIAThCs (€CJU HEe UCHOJIb3yeTC sl
pexkuM ,, TTJICunxpoBxona“), ¢ 3apanee yCTaHOBJIEHHBIMU MapamerpamMu (CKOPOCTb, YCKODEHUE, yIeprKa-
HUE), K TOYKe yKazaHHOH B nosax Position, uPosition. Jdns marosoro moropa uPosition 3anaer 3nauenue
Mukpornara, s DC Moropa 310 moJie He UCIoJIb3yercs.

6.2.6.99 Komanga MOVR
Kop xomanasr (CMD): «movrs nin 0x72766F6D.
3amnpoc: (18 Gaiir)

uint32 t CMD Komanna

int32_t DeltaPosition Cwmewienue (genbra) nosuuuu (B Le-
JIBIX TIAraX WM OTCUETaX YHKOMIEPA)

intl6_t uDeltaPosition JpobHast 9acTb CMEIEeHnusT B MHKPO-

[Iarax, HCIOJb3yeTCss TOJIBKO C Ia-
rOBBIM JBUraTejeM. Bejnumduna MHK-
poriara M JIWAana3oH  JOMyCTHMBIX
3HAYEHMIl [JIS JAHHOTO IOJIS 3aBH-
CAT OT BBIOPAHHOTO DEXUMa Jeje-
nug mwara (cm. nose MicrostepMode
B engine _settings).

uint8_t Reserved [6] 3apesepBupoBaHo (6 GaiT)

uintl6é t CRC Konrposnbuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza
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Omnucanmne: Ilepememnenne va 3anann0e cMmerenve. [Ipu mogydeHny KOMaHIbI ,MOVE" IBUTATEh HAYUHAET
cMemmarbes (ecau He ucnosbdyerca pexkuM ,, 1 TJICunxpoBxona“), ¢ 3apanee ycTaHOBJIEHHBIMY T1ADAMETPAMU
(ckopocTb, yCKOpeHue, yJepxKaHue), BJeBO wiu Bupaso (3aBucur or 3uaka DeltaPosition) Ha xonmgecrso
“MIy/1bCOB yKazauHoe B mossx DeltaPosition, uDeltaPosition. s marosoro moropa uDeltaPosition 3amaer
3HadYenne Mukpormniara, st DC MoTopa 3To moJie He MCIoIb3yeTcs.

6.2.6.100 Komanpga PWOF
Kog xomanasr (CMD): «pwofs wiu 0x666F7770.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza ‘

Onucanne: Hemeiennoe oTk/Iro9eHrne NUTaHus JABUrATEIsI BHE 3aBUCUMOCTU OT €ro cocrosuus. Komanma
TIpeTHA3HAYEHA JIJIS PYYHOTO YIIpaBjeHus nuTanueM asurarensd. He ciemqyer ucnons3oBaTh 3Ty KOMAHIY /TS
OTKJIIOYEHUS JIBUTATEId BO BpeMs JIBUKEHHS, TaK KaK MUTAHNE MOYKET CHOBA BKJIOUNUTHCA /I8 3aBEPIITEHUS
ABUKeHusA. g9 aBTOMATHIeCKOTO yIPABJIeHUs MATAHUEM JIBUTATENS U €ro OTKJIIOYUEHUS TOCJe OCTAHOBKH
cJIeyeT UCIOJIb30BaTh CUCTEMY YIPABJIEHUA 3JIEKTPOIUTAHUEM.

6.2.6.101 Komanga RDAN
Kop xkomanasr (CMD): «rdan» wian 0x6E616472.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Ortser: (76 Gaiir)
uint32 t CMD Komanza
uint16_t AlVoltage ADC ,,BuIxomHoe HamnpsizkeHune Ha 1 BBIBOJIE
obmoTku A“ HeoOpaboTaHHbIE TaHHbIE
c AIIII.
uint16_t A2Voltage ADC ,,BBIXOIHOE HANpsizKEHNe HA 2 BBIBOJE
obmoTku A“ HeoOpaboTaHHbIE TaHHBIE
¢ AIIII.
uintl6_t B1Voltage ADC ,,BBIXOIHOE HATps:KeHne Ha 1 BBIBOIE
obmorku B“ HeobpaboTaHHbIE JAHHBIE
¢ ATIIIL.
uintl6 t B2Voltage ADC ,BbIXOJIHOE HAlIPsZKEHUE HA 2 BbIBOJIE
obmoTku B“ HeobpaboTaHHbIE JAHHBIE
¢ ATIIIL.
uintl6é t SupVoltage ADC ,Hampsikenne nuranus xiodeir H-
MocTa“ HeoOpaboOTaHHBIE IJAHHBIE C
ATITL.

Continued on next page
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uintl6_t ACurrent  ADC

,, Lok depe3 06MoTKy A“ neobpaboran-
wble ganubie ¢ ATITT.

uintl6 t BCurrent ADC

»TOK 1epe3 obMmorKy B* neobpaboran-
uble ganubie ¢ AIITT.

uintl6 t FullCurrent ADC

»LIOTHBIA TOK" HeoOpabOTaHHbIE TaH-

uble ¢ AIIIT.

uint16_t Temp ADC

Hamnpsi>kenne ¢ gaTyuKa TEMIEpaTy-
pbl, HeoOpaboranubie ganube ¢ ALIIL.

uintl6_t Joy ADC

JI>KoicTnK, HeoOpaboTaHHbIE JTaHHBIE
c ATIIIL.

uintl6 t Pot ADC

Hamnpsizkenne Ha aHATIOrOBOM BXOJE,
Heobpaboransbie ganubie ¢ AIIIT

uintl6 t L5 ADC

Hanpsizkenne mnwuranus USB  mocie
current sense pe3mcropa, HeoOpPabo-
TanHble ganabie ¢ AITIL.

uint16_t H5 ADC

Hamnpsizkernne nuranust USB, meobpa-
6orannbie ganable ¢ AIITT

intl6_t AlVoltage

,»BBIXOIHOE HampsiskKeHne Ha 1 BBIBOIE
obmMorku A“ OTKaIMOPOBAHHBIE JAH-
Hble (B gecaTkax MB).

intl6 t A2Voltage

,»BBIXOJIHOE HALPsI?KEHUE HA 2 BBIBOJIE
obmorku A“ OTKaIMOPOBAHHBIE IAH-
Hble (B gecaTkax MB).

intl6_t B1Voltage

,BBIXO/IHOE HAalpsizkenue Ha 1 BbIBOJIE
obmoTku B“ oTkanmmbpoBaHHBIE TaH-
Hble (B mecaTkax MB).

intl6_t B2Voltage

,»BBIXOJIHOE HAIPsi?)KEHWE Ha 2 BBIBOJIE
obmorku B orkammbpoBaHHDbIE TaH-
Hble (B mecaTkax MB).

intl6 t SupVoltage

LHampsikenne nurannsa kiodeir H-
MocTa" OTKaJIuOpOBaHHbIE JaHHbIE (B
JecsiTkax MB).

intlé t ACurrent ,»ToK 4epe3 oO6MOTKy A orkamubpo-
BaHHble JgaHHbEe (B MA).
intl6_t BCurrent »Tok depe3 obmoTKy B“ orkammbpo-

BaHHbIE JaHHBE (B MA).

intl6 t FullCurrent

SIomHBIfT  TOK®  OTKaInOpOBAHHBIE
naHHble (B MA).

intl6_t Temp Temmneparypa, OTKATHOPOBAHHbBIE
JaHHble (B JeCATbIX J0JAX I'Payca
Ienncus).

intl6_t Joy JI>KOliCTUK BO BHYTPEHHUX €IMHUIIAX.

Huamazon: 0..10000

intl6 t Pot

AHaJIOrOBBIM  BXOJ, BO BHYTPEHHUX
enqunutax. JIuamazon: 0..10000

intl6_t L5

Hanpsizxenne mnuranus USB  mocie
current sense pe3ucropa (B JeCATKAX
MB).

intl6_t H5

Hanpsixenue nuranus USB (B gecar-
Kax MB).

uintl6 t deprecated

Continued on next page
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int32 t R Conpornpiienrie 0OMOTOK —JBUTATE-
a51( st marosoro apuraress), B MOM.

int32_t L [IceBmOMH Iy KTHBHOCTH OOMOTOK TBU-
raresisi(Ji7is MaroBoro JIBUTaTels ), B
MKI'H.

uint8_t Reserved [8] 3apesepsuposato (8 GaiiT)

uintlé_t CRC Kontposibuast cymma

Onucanue: Yrenne aHaJOTOBBIX TaHHBIX, comepyKamux ganubie ¢ ATl 1 HOpMUPOBAHHBIE 3HAYCHUS BEJIN-
quH. 9Ta QYHKIUS UCTOIb3yeTCsl [JIS TECTUPOBAHUS W KAJUOPOBKH yCTPOHCTBA.

6.2.6.102 Komanga READ
Kon xomanasl (CMD): «read» uam 0x64616572.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanza

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzna

Onucanme: Yrenne Bcex HACTPOEK KOHTpOJIepa u3 flash mamsaTu B omepaTuBHYyO, 3aMeHsIs TEKYIINE Ha-
CTPOWKH.

6.2.6.103 Komanga RERS
Kon xomanasr (CMD): «rers» unmu 0x73726572.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanza

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Onucanwme: Urenne BaxKHBIX HACTPOEK (KaauOpoBouHble K03 dunuents u T.m1.) KouTpostepa u3 flash ma-
MSATH B ONEPATUBHYIO, 3aAMEHSS TEKYIIe HACTPOUKU. TOMBKO /1T TPOU3BOSUTES .

6.2.6.104 Komanga REST
Kon xomanapr (CMD): «rest» mnu 0x74736572.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanza

Orser: (4 Gaiir)
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| uint32_t | CMD | Komanza

Ommucanne: Komanga copoca KOHTPO/LIEPA U MEPEXO/IA B PEXKUM 3arpy3duKa, 100aB/Ie€Ha 17 COBMECTAMO-
cru ¢ IIporokosom Obmena 3arpy3unka. OTBeTa Ha 3Ty KOMAHIY HET.

6.2.6.105 Komanga RIGT
Kon xomanasr (CMD): «rigt» nmm 0x74676972.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

Onucanmne: Ilpu nonyvyennn Komauabl ,rigt* nBuraresp HaYMHAET CMEMIATHCH, C 3apaHee yCTAHOBJIEHHBIMU
napaMerpaMu (CKOPOCTh, YCKOPEHUE), BIIPABO.

6.2.6.106 Komanpa SARS
Kon xomanasr (CMD): «sars» nam 0x73726173.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza ‘

Omnucanne: Ilpu nonygeHnn KOMaH/Ibl KOHTPOJIJIED BBIMOJIHIET OMEPAIUIO0 COXPAHEHUs] BAXKHbBIX HACTPOEK
(xanmuOpoBoYHbIE KOI(DMUIUEHTHI U T.11.) BO BCTPOCHHYIO SHEPTOHE3ABUCUMYIO MAMATH KOHTPOJIEpa. ToIbKo
JIITsT TIPOM3BO/IATEIS.

6.2.6.107 Komanga SAVE

Kon xomanasr (CMD): «save» min 0x65766173.

3anpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Omnucanue: HpI/I TIOJIYYE€HUN KOMaHAbI KOHTPOJIJIED BBITIOTHAET ONepalinio COXpaHEeHNA TEKYIINX HACTPOEK
BO BCTPOCHHYIO 93HEPTOHE3ABUCUMYIO TaMATh KOHTPOJLJIEPA.
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6.2.6.108 Komanpa SPOS
Kopx xomanasr (CMD): «spos» unu 0x736F7073.

Bamnpoc: (26 Gaiir)

uint32 t CMD Komanna
int32_t Position Ilo3unus B OCHOBHBIX IIarax JBurare-
st
intl6_t uPosition IMosunust B Mukpoinarax (KUCIOJIb3Y-
€TCs TOJIBKO C IIATOBBIMU JIBUTATEIs-
mu). Bernuuna Mukpormara u auamna-
30H JIOTMYCTUMBIX 3HAYEHUN JIs JIAH-
HOI'O TIOJISI 3aBHCAT OT BBIOPAHHO-
ro pexkuMa JiejieHus mara (CM. moJie
MicrostepMode B engine _settings).
int64 t EncPosition Ilo3umnus suKoIEpA.
uint8 t PosFlags @arun. 910 OMTOBAas MAaCKa JJId IIO-
OUTOBBIX OMEPAIHIA.
0x1 - SETPOS IGNORE POSITION Ecnu ycranosnen, To nosuiust B Iia-
rax ¥ MEKDOIIAarax He OOHOBJISETCS.
0x2 - SETPOS IGNORE_ ENCODER Ecnm ycranoBieH, TO CUETIHK IHKO-
Jepa He OOHOBJISTETCS.
uint8_t Reserved [5] 3apesepsuposano (5 6aiir)
uintlé _t CRC KontposbHas cymma

Orser: (4 Gaiir)

| uint32_t

[ CMD

| Komanpa

Omnmcanme: YCTaHABIMBAET MPOU3BOJBHOE 3HAYEHUE IMOJOKEHUs B IMArax M MHUKPOIIArax /i IIIaroBOTO
JBUTATENd U B MIarax dHKOJIEPA JJid BCeX JIBUTATEJIEH.

6.2.6.109 Komanpga SSER
Kopx xomanapr (CMD): «ssers mmu 0x72657373.

Bamnpoc: (50 Gaiir)

uint32 t CMD Komanna

uint32 t SN HoBwrit cepuitubrit HOMep TIATHI.

uint8 t Key Kirou 3amuTh! f718 yCTaHOBKY CepHii-
HOro HOMepa (256 Gur).

uint8 t Major OCHOBHO# HOMEp BEPCHM YKeJIe3a.

uint8 t Minor Bropocremnennbiit HOMEp BEpCUU 2Ke-
Jiesa.

uintl6 t Release Howmep nipaBok 3Toi Bepcuu KeJje3a.

uint8 t Reserved [4] 3apeseprupoBato (4 6aiT)

uintl6 _t CRC Kontponpuas cymma

Orser: (4 Gaiir)

6.2. Onuncaxne npotokosa obmeHa

287



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.1.0

| uint32_t | CMD | Komanza ‘

Onucanune: 3anuch cepuilHOro HoMepa u Bepcur kese3a Bo flash mamsare Kourposuepa. Bmecre ¢ HOBbIM
CepuitHBIM HOMEPOM U Bepcuedi ykese3a mnepenaérces ,, Koy, TOIbKO Py COBIAIEHNH KOTOPOTO TIPOMCXOIAT
u3MeHeHWe u coxpaHenne. OYHKIMS MCIOIb3YETCs TOIBKO MTPOU3BOUTENEM.

6.2.6.110 Komanpa SSTP

Kon xomanasl (CMD): «sstp» wiu 0x70747373.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanza

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Onucanme: [l1aBras octanoBka. /IBuraTesib OCTAHABINBAETCS C YCKOPEHUEM 3aMeJICHUS .

6.2.6.111 Komanga STMS
Kon xomanasr (CMD): «stms» wru 0x736D7473.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

Ormmuucanne: Hagars u3dmepenus u Oydepusaiuio CKOPOCTH, OIMMUOKH CJI€TOBAHMUS.

6.2.6.112 Komanga STOP
Kop xomanasl (CMD): «stops» umu 0x706F7473.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza ‘

Omnucanume: Hememiennas ocranoBka jpuraredis, nepexon B cocrogane STOP, kmoun B pexxuve BREAK
(0OMOTKU HAKOPOTKO 3aMKHYTbL), DEKUM ,,yepKanus nesakrusupyercd mis DC asuraredsieil, yuepanue
TOKa B OOMOTKAX JIs MIArOBbIX Jsuraresneii (¢ yuérom Power management mactpoex). Ilpu BbI3oBe 3TOi
koMaHbI cOpacbiBaercs ¢puar ALARM.
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6.2.6.113 Komanga UPDF

Kop xomanasl (CMD): «updfs nam 0x66647075.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (4 Gaiir)
‘ uint32 t ‘ CMD ‘ Komanza

Ommucanne: Komanaa mepeBoanT KOHTPOJLIED B PEXKUM OOHOBJIEHUS TPOITUBKU. TOIBKO [7Isi TPOU3BOIUTEIS.
Touy4us Takyio KOMaH/y, IPOLIMBKA IJIATHL ycTaHaBiuBaeT duar (11 3arpy34uKa), OTIPABILET 9X0-0TBET

" mepe3arpyrkKaeT KOHTPOJIJIEP.

6.2.6.114 Komanga WDAT

Kon xomanasr (CMD): «wdaty nim 0x74616477.

Banpoc: (142 Gaiir)

uint32 t CMD

Komanna

uint8 ¢ Data

3aKOINpPOBAHHAS TIPOIIUBKA.

uint8_t Reserved [8]

3apesepBuposano (8 Gaiir)

uint16_t | CRC

KonTponbrnas cymma

Orser: (4 Gaiir)

| uint32_t | CMD

| Komanzga

Ounucanwme: 3anucbiBaer ganabie (nporuskKy) Bo Flash mamsars konrpossepa. He Bosspaiaer pesyibrar
BBIIIOJIHEHHS, XOTS MOXKET 3aBepIIaTbcst omuOKoi. OmmboYHOCTb 3a/IMBKU U THII OIIAOKY MOXKHO y3HATh IIPU

3aBEPIICHUHN 3aJIUBKH.

6.2.6.115 Komanga WKEY

Kop xomanasl (CMD): «wkey» uan 0x79656B77.

3amnpoc: (46 Gaiir)

uint32 t CMD

Komamnma

uint8 t Key

Ktto4 3amuTh! /11 yCTaHOBKHU CEpUii-
HOTO HOMepa (256 6ur).

uint8_t Reserved [8]

3apesepBuposano (8 Gaiir)

uint16_t | CRC

KonTponbnas cymma

Orset: (15 Gaiir)

uint32 t CMD Komanza
uint8 t sresult Pe3zynbrar BHIMOHEHNST KOMAHIBI.
uint8_t Reserved [8] 3apesepsupoBato (8 GaiiT)

Continued on next page
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Tabnuua 6.234 — continued from previous page
| uint16_t | CRC | KonTposbHas cymMmma ‘

Omnucanune: Komana 3anucu kioga st paciudposku npomusku. Result = RESULT _ OK, eciiu koman-
nma BermosHeHa 3arpy3dnkoM. Result = RESULT HARD ERROR, ecniu Bo BpeMsi BBITOJTHEHUST KOMAHIbI
npousoria omubka. Result He mocrymnen depe3 dyuknmio 6ubanorekn write key, 3nadenue mosist obpaba-
ThIBACTCA BHYTPHU (byHKLH/II/I q)yHKHI/IH UCIIOJIB3YETCA TOJbKO ITPOU3BOJAUTEIEM.

6.2.6.116 Komanga ZERO

Kon xomanasr (CMD): «zeros uimm 0x6F72657A.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Onucanume: YCTaHABIMBAET TEKYIIYIO MO3UIMIO PaBHOM (. YCTAHABIUBAET MO3UIUIO, B KOTOPYIO OCYIIECTB-
JIeTcs IBUZKEHNEe IO KOMAH aM Imove W mMovr, PaBHOM HYJIO BO BCEX CIydasdxX, KpOMe JBUKEHUS K MO3UIIUN
Ha3HAYeHHWsA. B mociegHeM ciaydae MO3UINASA HA3HAYUEHUS MEPECUINTHIBAETCSI TaK, ITO B AOCOTIOTHOM ITOJIO-
JKEHWH TOYKA Ha3HAdeHus He MeHsercd. 1o ecTb eciu Mbl Haxoauauch B Touke 400 u asuranuch K 500, TO
KOMaHa Zero memaeT Tekyiyio nosuruio 0, a mo3urmio Hasnadenus - 100. He uamenseT pexxknum JIBUKEHUS:
T.€. €CJIU JBUKEHIE OCYIIECTBIISIOCh, TO OHO TTPOIOJIZKAETCST; €CJIM MOTOP HAXOIWUJICS B PEXKUME , yIAep:KaHus",
TO THT YyAEPKAHUSA COXPAHAETCS.

06 3TOM JOKYMEHTe

6.3 TawimayTbl libximc

IIpu pabore ¢ nporpammoit mDrive Direct Control wivm Hanucanuu cOOCTBEHHBIX HPUJIOXKEHUI € UCIOJIB30BA~
HueM librime nefcTBYIOT TaliMayThl JJIs JEeTeKTHPOBAHNS ONMUOOK MK Gosiee CTabMIbHOI PabOThl KOHTPOJI-
Jaepa. Hike mpuBenén crnmcok TaiMayToB, UX JINTEJBHOCTh W YCJIOBUS NMpPUMEHEHUs. TaiiMayThl ONTUMU-
3UPOBaHbBL g paborhl uepe3 coequnenune USB Ha coBpemennom xommbioTepe. [Ipu cozganuu coOGCTBEHHON
e IePeIadn yIPABJISIONIEr0 CUTHATA HEOOXOUMO YIUTHIBAT 33/IEPXKKU JIMHUN CBSA3U, 9TOOBI TaliMayThl
He cpabaTbiBaIH.

Korma nponcxomur Hazpanwue Bpems B munuce-
KyH/IaX

TaitmayT npn nepeunciaennn ycrpoiicts. | ENUMERATE TIMEOUT TIME 100

Eciv we ymaércs ompenenuTb THUI

YCTPOICTBA.

IlonmbITKA OTKPBITH MOPT. DEFAULT TIMEOUT TIME 5000

Okuanne JaHHBIX OT yCTPOHCTBA. DEFAULT TIMEOUT TIME 5000

Or orkpeiTHs yerpoiicTBa g0 Hadana pa- | RESET TIME/2 50

OOTBI C HUAM.

Osxumanne mosisiernsi ycrpoiicrea mpu | RESET TIME * 1.2 + | 5120

3amycke mporeaypst nepesanuBkn u ero | DEFAULT TIMEOUT TIME

nepe3arpyske.

Continued on next page
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Tabnuua 6.237 — continued from previous page

Oxnpanne mocse 3amucu cekropa dusm | FLASH SECTIONWRITE TIME 100
TaMSTH TIPY TTEPE3ATHBKE.
TaiimayT nonbiTok ycranosutb cBa3b ¢ | XISM_ _PORT DETECT TIME 60000

KOHTPOJIJIEPOM TIOCJI€ €r0 mepe3arpy3Ku
JJIA TIEPE3aJIUBKH.

6.4 Ckpuntbl mDrive Direct Control

o Kpam%‘oe onucarue A3vlKa

Tunwvt darnvix

Hnempyryuu

— Obsasaenue nepemeHmbLr

— Karouesvie u 3ape3epeuposarHHvle CA06a

— Dynryuu

e [lodceemxa cunmaxcuca

o Jlonoanumenvhoie pynkyuu, npedocmasasemvie mDrive Direct Control

Cosdanue obsexma muna <ocb»

Banucv 6 noe mDrive Direct Control

3(1(?6])91‘6%(1 GOTNONHEHUA CKPUNTNG

Cosdanue obsexma muna <gdating
Cosdarue cmpyxmypv, KaAubPosKU

Honyuenue caedyrowezo ceputinozo nomepa

— Osicudanue 0cmanosKy 06UNCEHUA

— dynryuu 6ubsuomery librime

o [Ipumepol

— Crkpunm-npumep pabomoi ¢ HUMOBHLMU MACKAMU

— Crkpunm ckanuposanus u 3anucu 6 gatin

— MnozoocHwvii CKpUnNmM UUuKAUYECK020 deusicenus

— O0HOOCHBLT CKPUNM YUKAUYECK020 6UNCEHUA

— Ckpunm nposepku Kasubposky domausnet: no3uyuL

— Ckpunm 0as Noucka CePuinbLL HOMEPOS KOHMPOANEPOS

- C'%‘punm NnepeMew,eHuUA U oorcudanus

— Crpunm cayuaiinozo cdeuza

— Ckpunm ycmanosru my.ae8ot no3uyuL

- OK‘])UTLTTL oA asmomecmuposaHUuA

— Tecm nHa nepeceverHue 2parHuy
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— Tecm nacmpotixu ¢ 3aMKEHYMbBLM KOHMYPOM

— Ckpunm duckpemmnozo deusrcenus

— OKCNOHEHUUANDHOE USMEHEHUE NO3ULUUY UCTLOAL3YIOULUE USET UNILS
— IIlazoewiii cxpunm ucnoab3youwuti user units

— IIlazoewiii cxpunm

— Tecm karubposky domawreti nosuyuu cuznany co exoda EXTIO
— Crkpunm deusicenusn no sin

— Crkpunm nepemewernus no cuenary co exoda EXTIO. Jlsusicenue ocyuecmensemces 6 user
units

— Bepoammnwie mecmos
— Crpunm 6unosnauwuli pad cmewernul ¢ Kasubposrot
— Tecm ma nponyck waz08

- CK])UHTTL mecmuposarus CURTPOHU3AUUU

- C’%’punm mecmuposaHUuA oWUOOK CUHTPOHU3AUUU

Ckpurnrrossiii 136Kk mDrive Direct Control peanm3oBan ¢ momombio QtScript, oH B CBOIO oUepemsh OCHOBAH
na ECMAScript.

ECMAScript — 310 BecrpauBaeMblii paciiupsieMblil He UMEIOIIUil CPeICTB BBOIA,/ BbIBOIA S3bIK IIPOIPAMMUPO-
BAHUsI, UCTIOJIb3YEMbIil B KAY€CTBE OCHOBBI JIJIsi TIOCTPOEHUS IPYTUX CKPUMITOBBIX S3BIKOB. CTaHIApTU3MPOBAH
MexkayHaponuoii opramusanueit ECMA B cnemudukanuu ECMA-262.

Wcnons3yercst TpeThs peIaKiys CTAHIAPTA.

6.4.1 Kpatkoe onucaHue si3bika

6.4.1.1 Twunbl gaHHbIX

B ECMAScript noguep:kupatorcs aeBaTh THIOB ganubix. Tpu u3 uux (Reference, List, u Completion) uc-
MOJIB3YIOTCS TOJBKO KAaK MMPOMEXKYTOUYHBbIE Pe3y/IbTaThl pacdera 3HadeHuil Bbipaxkenuii. QcraBiimecs mecrb
THIIOB 3TO:

e Heompenenénnprii,
e Hysesoii,

o Jloruueckuii,

e CTpOKOBHIiA,

e YwmcoBoii,

OOBbeKTHLIIA.

6.4.1.2 NHcTpykuum

Hawubosee pacnpocTpanertbie KoHcTpyKimn a3bika, ECMAScript mpegcraBiensl B Tabuie HIXKe:
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Ha3saHue

MpumeHeHne

KpaTkune cBefieHus

Baok

{[<cmucok mrcTpYKUMT>]}

HeckosibKO HHCTPYKITHiT MOKHO 00be/Ir-
HATH B OIWH OJIOK (PUTYPHBIME CKOOKa-
MU.

OOmbsiBIEHTE TIEpE-
MEHHOU

var < CIuCOK OObSIBJICHUS TEPEMEHHDBIX >

Ilepemennast 0OBbABISETCS C TOMOIIBIO
KJIOYEBOrO CJIOBA «Vars.

Ilycrast wHCTPYK-
st

Touka ¢ 3amATOit ABIAETCS ITyCTOH WH-
cTpyKnueil. 3aKaHYMBaTh CTPOKH TOU-
KOl ¢ 3amsATOi He 00s3aTesIbHO.

Yceaosue

if (<ycnoeme>) <wmHCcTpyKumsi> | else
<HHCTPYKIINA > ]

VCIOBHOE BBITTOJTHEHWE MOYKHO MTPOU3BO-
JIATH C TIOMOIIBIO KJIIOYEBBIX CJIOB «if . ..
else». Eciin yciioBre BepHO, TO BBITTOIHS-
eTcst MHCTPyKIus O6Ji0Ka if, B mpoTuBHOM
CJIydae BBIOTHSAETCS HHCTPYKIUs OJI0Ka
else, eciii OH MPHUCYTCTBYET.

Iukn

do <remo mukma> while (<yciosue>)
while (<ycmoBue>) <remno mukma> for
([<BBrpazkenne 1>]; [<ycaoBue>|; [<BbI-
pakenne 2>|) <Teso nuKIa>

Hukn MOXKHO peaan30BaTh HECKOJIBKH-
MH pa3nudHbIiMu criocodbamu. Popma «do

while ...» BblIOJHAET TEJIO LHUKJIA
KaK MUHUMYM OIWH Pa3 M MOKA YCJIOBUE
BepHo. ®opma «while do ...» BBI-
TOJTHSET TEJIO TUKJIA TIOKA YCJIOBUE BEP-
Ho. @opma «for ...» BBINONHSIET BbIpA-
JKeHue 110 Havyasa (BbipaxkeHue 1), a 3a-
TEM BBIIOJHAET TEJIO UKJIIA KazK /bl pa3
MOCJIe BBITIOJTHEHUSI UTEPATUBHOTO BhIPA-
JKeHNsT (BbIpAYKeHHe 2) W MPOBEPKH YCIIO-
BUsI HA UCTUHHOCTb.

Bosepar

return [<BbIparkeHmne |

IIpexparmaer BoimoHeHWe (GOYHKIUA U
BO3BPAIIIAET BhIPAYKEHNE KAK PE3YJIbTAT.

Tenepartus uckio-
YeHMS

throw <sbrpazkenue>

Fenepupyer ucKIIOYEHHE, KOTOPOE MO-
2KeT ObITH 0OpAObOTAHO KOHCTPYKIHEH try
(cM.HMKE).

Biok try

try <6uiok> catch (<uaenruduxarop™>)
<6mok> try <6sok> finally <6iok>
try <6sok > catch (<ugentuduxarop>)
< 6ok > finally <610k >

Ucnonb3yercs COBMECTHO € HUCKJTIOYEHH-
avu. Koncrpyknus «try catch ...
finally» merTaercst BHITOMHATH OJIOK try.
Ecin B 9TOM 6J10KE TIPOMCXOINT MCKITIO-
YeHne UAeHTH(MUKATOD, TO BHIIOIHSIETCS
comep:xkumoe Ooka catch. ITocme Bcero
0e3ycJIOBHO BblOHsETCs Oj0K finally.
Oun u3 6710k0B «catchy u «finally» mo-
JKeT OTCYTCTBOBATD.

6.4.1.3 ObbsBNEHVE NEepeMeHHbIX

TlepeMeHHbIE OTIPEIENSIOTCS C TIOMOINBIO KIIIOYEBOTO CioBa var. [Ipm oObsIBIeHUN MepeMeHHast TOMEIAeT-
¢ B 00JIaCTh BUIUMOCTH, COOTBETCTBYIOILYIO (hyHKIMU, B KOTOPOH OHa OObsABIsAeTca. Kcim mepeMenHast
o0bsBIsieTcs BHE (DYHKIWI, OHA MTOMEMIAETCs B IOOAJBHYIO 0bsacTh Buaumoctu. Co3maHue mepeMeHHON
MIPOUCXOUT TIPU TIOJIY YeHIH yIIpaBieHus (pyHKIHeH ¢ eé obbsapiaenuem. Vi mporpaMmoit, ecid mepeMeHHast
rnobasibaa. Ipu co3ganun nepemennoit B ECMAScript ona npuobperaer 3uadenne undefined. Eciu mepe-
MeHHas OObsBJIEHA ¢ UHUIMAIU3ANMEH, MHAIUAJIU3ALUS IPOUCXOAUT HE B MOMEHT CO3/IAHUs [IEPEMEHHOMH, a
[IPU BBIMOJHEHUH CTPOKU C WHCTPYKITUEH var.
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6.4.1.4 Knouesble n 3ape3epBupoBaHHbIE C/10BA

CJIe,ZLyIOH_[I/Ie CJIOBa ABJIAIOTCA KJIIOYEBBIMU B A3bIKE W HE MOTYT OBITH UCIIOJIL30BAHBI KaK I/LZLeHTI/I(bI/IKaTOpI)II

break else new var
case finally return void
catch for switch while
continue function this with
default if throw

delete in try

do instanceof typeof

Cunienytomme €a0Ba MCHOJIB3YIOTCS KAaK KJIIOUEBbIE B MIPEJIaraeMbIX PACIINPEHUSX W 3aPe3ePBUPOBAHbI:

abstract enum int short
boolean  export interface static

byte extends long super

char final native synchronized
class float package throws

const goto private transient
debugger implements protected volatile
double import public

6.4.1.5 ®yHkuum

Oyukiun 8 ECMAScript saBagrorcs obbekramu. @yHKIMY, KAK U JIIOOBIE APYrHe OObEKTHI, MOI'YT XPAHUTHCS
B [IEPEMEHHBIX, OObEKTAX ¥ MACCUBAX, MOTYT MEPEIABATHCI KAK apryMEHTBI B Apyrue (bYHKIUH U MOTYT BO3-
Bpaw@arbesd GyHkuusivu. OyHKIUU, KaK 1 JII0ObIe Jpyrue 0ObekThl, MOryT uMerh cBoicTBa. CyluecTBeHHON
crieruduaeckoit 4epToit GyHKIUN SBASETCS TO, YTO OHU MOTYT OBITH BBHI3BAHBI.

B rekcre mporpammbl nmeHoBauuyio dyHKIHIO B ECMAScript 06b19H0 Onpeaesisor cIeIyomuM CrrocoooM:

function sum(argl, arg2) { // a function which takes two parameters
return argl + arg?2; // and returns their sum

}

6.4.2 lNoaceBeTka CMHTaAKCUCA

IIpudT Tekcra B OKHE CKPHUIITA HUMEeT IMOACBeTKY cuHTakcuca. [Isera:

Tun BbiparkeHus yser npumep oTobpaxeHus
[TponsBombHELIE (BYHKITAN duomeroserit | my_function();
®yuknun mDrive Direct Control | cunmit get_status();
[Tonoxurenbubie Yucia 3€eJIeHbIH a =100;
OrpunaresbHbIe YUCTA KPAaCHBI b =-200;
Kommenrtapun cepoIit

Bce ocraibpHOe YEPHBIH var s = "a string";

Bo Bpewms BbimonmeHnsi cKpumnra (POH CTPOKK € IOCTAEIHEH BBIIOJHEHHON KOMAHION MEHSeTCS Ha TEMHO-
cephiit ¢ gacToToit obHoBIeHus 1 pa3 B 20 Mc.

6.4.3 dononuutenbHblie pyHkuun, npegocrtasnsiembie mDrive Direct Control

Ha maumnoit kaprunke nzobpazkersl dhyHknun, koropble mDrive Direct Control nmpemocraiister mjist MCIOTB-
30BaHUS B CKPUITAX B JIOMOJHEHNE K CTAHIAPTHBIM (DYHKIUSAM ST3BIKA.

var s = "a string";
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e log(string text [, int loglevel]) - 3anuce B sor mDrive Direct Control
e msleep(int ms) - 3a1eprKKa BHINOJHEHNST CKPHUIITA

e new_axis(int serial number) - co3ganue 06bEKTA THIIA «OCH»

e new _file(string filename) - coznanue obbexra Tuna «daiins

e new_calibration(int A, int Microstep) - co3manue CTpyKTypbl KATUOPOBKY JJIs TIEpeIadn KaJaubpoBaH-
HBIM (DYHKITUASIM

e get next serial(int serial) - mosyuenue cienyormero cepuiiHoro Homepa
e command wait for stop(int refresh period) - oxuzanue ocraHOBKU JBUKEHUS
e a takxke Bce dyHkuu oudbanoreku libxime (cm. Pyrocodcmeo no npozpammuposaruio)

Kpowme storo, B ckpunrax onpenesieHbl U JOCTYIHBI [IJIsT UCIOIb30BAHNS BCE KOHCTAHTHI TPOTOKOJIA OOMEHa.
IIpumep ucnosvaosanus.

6.4.3.1 3anucb B nor mDrive Direct Control

TTponseoauTest Bhr3oBoM dbyukmn log(string text [, int loglevel] ). Jomuckisaer B mor mDrive Direct Control
cTpoky text. Eciiu mepemaércs Bropoit mapamerp loglevel, To coobiieHne mory4aeT COOTBETCTBYIOIIN yPOBEHD
JIOTTUPOBAaHUA U OTO6pa,}Ka,eTCH COOTBETCTBYIOIIUM IIBETOM.

Loglevel | Tun

1 Error

2 Warning
3 Info

IIpumep:

var x = 5;
log("x = " + x);

Ipumep ucnorv3osamnus.

Samenanue: ne pexomendyemcs swviaveams Gynryuu unmepgetica mDrive Direct Control (3anucv 6 .o02)
yause 001020 pa3a 6 20 mc.

6.4.3.2 3apep>kka BbINOSIHEHUS1 CKPUNTa

Ipoussoaurcst BorzoBoM (ynkuuu msleep(int ms). CkpunTt Jesaer mnay3y B JAHHOM MECT€ BbINOJHEHUS
JJIMHON MS MUJIJIMCEKYH/I.

Ilpumep:

msleep(200);

IIpumep ucnorb3osaHuA.

6.4.3.3 Co3paHue obbekTa Tuna «0OCb»

Mmuoroocesoit uarepdeiic mDrive Direct Control tak:ke mpemocTaBisieT BO3MOXKHOCTh YIPABJISATH KOHTPOJI-
JIepaMu MOCPEeJCTBOM CKpUNTOB. OTIUYHs COCTOAT B TOM, YTO HEOOXOAMMO SIBHO YKa3bIBATb, KAKOMY KOH-
TPOJLIEPY MOCHLIAETCH KOMaH . [Ijisi 9T0ro BBOAMTCs HOBBIA THUI OOBEKTA «OCb», KOTOPBIA UMEET METObI,
COBTIQIAIOIINE 110 UMeHAM ¢ QYHKIUAMY Oubiuomery . VImeHTrnduKanmst mMpoOUCXOIUT MO CEPURHOMY HOMEDY.
KOHTPOJLIIEPA.
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Ilpumep:

var x = new_axis(123);
x.command_move (50) ;

B sTOM mpummepe B TIEepBOil CTPOKE CKPHITA MPOMCXOAWT CO3JAHWE OCH C MMEHEM MEepEMEHHON X, KOTopast
COOTBETCTBYET KOHTPOJIEPY C CepuitHbIM HOMepoM «123». Ecnm Takoil KOHTPO/IEp HE TMOAKIIOYEH K KOM-
HBIOTEPY, TO CKPUIIT BbIIACT OMIMOKY BBIIOJIHEHNS U 3aBePIIUTCA. Bo BTOPOIi CTpOKe 0CH X HOJAETCH KOMaHIa,
nepeMecrurbes B Koopauuary 50 [waros|.

IIpumep ucnorvb3osaruA.

6.4.3.4 Co3pgaHue obbekTa Tuna «dain»

Cxpurnrer mDrive Direct Control umeror Bo3aMoxkHOCTH dTenusi u3 (aiia u 3anucu B dair. g sroro
HEeOOXOIUMO cOo37aTh 00beKT Tuma (paitn um paborars ¢ HuMm. ma daiiia ykas3plBaeTcsa IpuU CO3TaHUN B
koHCTPYKTOpe. OOBEKT UMeeT ciemyronme OyHKIIH:

Tun_eo3epama| Kparkue cBenenns

Nmsa _ dyuknun

bool open() OrkpoiBaer ¢aits. Paiiyl OTKPHIBAETCA HA YTEHNE-3AIMCH, €CJIN 3TO BO3MOYKHO; €CJIN HET,
TO TOJIBKO HA, YTEHUE.

void close() 3akpsiBaer aitr.

Number size() | Bosspamuiaer pasmep daiina B baiitax.

bool Veranasiupaer Tekylyio 1o3unuio s daitie B pos Gaiir'.

seek(Number

pos)

bool N3mensier pazmep daiina mo size Oaiit. Eciu size menbIne TeKyImero pasmepa, To gaiin

resize(Number | ofpesaercs, eciu GOMbINE, TO JOMOJHACTCS HYJISAMU.

size)

bool remove() | Ynanser daiin.

String Yuraer crpoky u3 daiiia, HO He Oosiee mazrsize OaiT. /JaHHBIE YMTAIOTCS B KOAUPOBKE

read(Number | utf-8.

maxsize)

Number 3amuchIBaeT CTPOKY B (aily, HO He Oostee mazsize OaiT. /laHHBIE 3aNMUCHIBAIOTCS B KO-

write(String nupoBke utf-8, CHMBOJI KOHITA CTPOKY TIOJIB30BATEb JOJPKEH 3AMUCATH CAMOCTOSITEIHHO.

S, Number | Bo3ppamaer KOMTHIeCTBO 3aIIUCAHHBIX Oa#T, TUO0 -1, eCIM TPOU3OIILIa OITHOKA.

maxsize)

Bcee dyuknum pabors ¢ daitmamu, BO3BpAIIAIOIITe 3HAYEHNE THTIA bool, BO3BPAIIAOT «triues B CIydae ycrexa,
B IPOTUBHOM ciydae «false».

Ucuoub3yiire cuMBos <«/» Kak pasjenurenb iyreil s paborbl CKpULTOB HA Bcex IiardopMax

(Windows/Linux/Mac).
Ilpumep:

var winf = new_file("C:/file.txt"); // An example of file name and path on Windows
var linf = new_file("/home/user/Desktop/file.txt"); // An ezample of file name and path on Linuz

var macf = new_file("/Users/macuser/file.txt"); // An exzample of file name and path on Mac

var f = winf; // Pick a file name
if (f.open()) { // Try to open the file

! Brrittu u3 daiina: eciam mO3UNMA HAXOAUTCA 33 IpegenaMmu ¢daiiia, To seek () He [OJKEH HEMe JIEHHO PACIIUPATH Qail.
Ecsu 3anuch BeIIONHSETCS B 9TON no3unuu, daila nosrken Obith pacmupes. Comepxumoe (aiiaa MeX 1y IPeibl Ly UM KOHIIOM
daiisa u HoBpiMu 3anucanubiMu JanHbME HE YKABAHO u Bapbupyercs mexay miaardopmaMu U PaiiIoBBIME CHCTEMAaMH.
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f.write( "some text" ); // If successful, then write desired data to the file
f.close(); // Close the file

} else { // If file open failed for some reason
log( "Failed opening file" ); // Log an error

}

IIpumep ucnoavaosarus.

6.4.3.5 Co3paHue cTpyKkTypbl Kannubposku

dyukuusa new calibration(double A, int Microstep) upunumaer B Kauecrse napamerpoB Koddduiuenr A
nepecyera W3 IAroB B MOJIb30BATEILCKUE €IUHUIBI U Jejenne mukpomara Microstep (nmbo mosmydennoe
panee BbI30BOM (dyHKINH get engine settings B mone Microstep Mode, mn6o 3a1aBaeMoe OIHON N3 KOHCTAHT
MICROSTEP MODE ) u Bosspamaer cTpykrypy Tuna calibration t, KoTopyio HeoOXOmuMO mepeiarh B
kasubpoBanubie get  /set  * dbyHKImMM s 1M0JydYeHus /3aaHUs BEJIMYUH B II0JIb30BATEIbCKUX €MHUIAX.
Cunenytommue JiBe 3anucu (DYHKIUOHAIBHO SKBUBAJIEHTHDIL:

// create calibration: type 1
var calb = new_calibration(cl, c2);

// create calibration: type 2
var calb = new Object();
calb.A = ci;
calb.MicrostepMode = c2;

IIpumep ucnoavaosarus.

6.4.3.6 MonydeHne cnepyroulero CepuiiHOro Homepa

dbynkuus get next serial(int serial) npunuMaer B KadecTBe napaMerpa YUCJIO ¥ BO3BPALIAET HAUMEHbIIUIL
CEpUMHBII HOMEDP M3 CIHMCKA CEPUUHBIX HOMEPOB OTKPBLITHIX YCTPOHCTB, KOTOPBIH OOJIBIIE MMEPEeJAHHOrO eii
mapaMerpa. Eciau Takoro cepuitHOrO HOMEpa HeT, TO Bo3Bpamaercsa 0. dta dyHKIus ynoOHa 1j1sT aBTOMATH-
9eCKOr0 CO3JaHUs O0BEKTA THUIA «OChy 0€3 3aanust (PUKCHPOBAHHOIO CEPUITHOIO HOMEDPA.

Ilpumep:

var first_serial = get_next_serial(0);
var x = new_axis(first_serial);
var y = new_axis(get_next_serial(first_serial));

B sTom mpuMepe B 1epBO#t CTPOKE TPOUCXOIUT MOy IEHNE TTEPBOTO CEPUIHOTO HOMEPA, BO BTOPOIt - CO3/TaHNe
00bEKTA OCH IO TOMY CEPUITHOMY HOMEPY, B TPETHEH - TOJIy YeHrE CJIEIYIONIEr0 CEPUHOTNO HOMEPA, U CO3IAHUE
ocu JIJisi Hero.

IIpumep ucnoavaosarus.

6.4.3.7 OxunagaHne oCTaHOBKU ABUXEHUS

Dyuxkuust command  wait for stop(int refresh period) ocranasimsaer BbiIOIHEHHE CKDULTA JIO TEX
Top, TOKa KOHTPOJIJIEp He TPEKPATHUT JBUKeHue, To ecTh, noka duaar MVCMD RUNNING B ujene
MvCmdSts crpykrypsl, Bo3Bpamaemoil dyukuueit get status(), we Oymer cuar. ®yHKIUA CKPUIITOB
command _wait_for stop manpsimyto ucnonb3yer ¢gyurnuo command _wait _for stop 6ubmmorexku libximce
U [PUHUMAET B KAYeCTBE apaMerpa YucJio, O3HAYAONIEE [IEPUOJUYHOCTD (B MUJUIMCEKYH/IAX) CYMTHIBAHKS
COCTOSHUS KOHTPOJLJIEPA.

Ota GYHKIU TaKKe MPUCYTCTBYET KAK METOJ 00bEKTa TUIA «OCh».

H[)’U,.M,(i]) UCTOAB3OBAHUA.
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6.4.3.8 dyHkuumn 6ubamnorexn libximc

Oyukiun 6ubamorexu libxime naunHaiomuecs Ha «get » CYMTHIBAIOT M3 KOHTPOJIJIEpA HACTPOMKU M BO3-
BPAIAIOT COOTBECTBYIOIIYI0 KOMAaHIe CTPYKTYPy maHHbIX. OyHKnn O6mbamorekn libximce HagmHAMOIIHECST
Ha «set  » TPUHUMAIOT KaK MapamMerp CTPYKTYPY JAHHBIX M 3aMUCHIBAIOT 3TH HACTPOHKU B KOHTPOJLIED.
SanoIHUTD CTPYKTYPY JAHHBIX Jjist set-(yHKIUI MOXKHO JABYMSI CIIOCODAMME:

1. BBI3BATH COOTBETCTBYIONIYIO get-DYHKINIO 1 MOIUMUITNPOBATH HEOOXOAMMbBIE TIOJIST

// set settings: type 1

var m = get_move_settings();
m.Speed = 100;
set_move_settings(m);

2. create an Object and set all of its properties that are present as members of the data structure (case-
sensitive).

// set settings: type 2
var m = new Object;

m.Speed = 100;
m.uSpeed = 0;

m.Accel = 300;
m.Decel = 500;
m.AntiplaySpeed = 10;
m.uAntiplaySpeed = 0O;

set_move_settings (m);

HeobxoauMo MOMHUTD, YTO TIPH UCIOJIb30BAHUH MEPBOTO CIIOCODA B KOHTPOJIJIEP MOCHLIACTCS JAOMOTHATE b=
Has KOMaH/Ja (BbI3bIBAETCs HE TOJILKO set-(DYHKILMs, HO 1 get- 1epej 9TuM), a IIPU UCIOJIb30BAHUU BTOPOLIO
criocoba HeoOXOAMMO MHHUIINAIN3NPOBATH BCE CBOWCTBA 0OHEKTA, COOTBETCTBYIOIIHE WMEHAM TJIEHOB CTPYK-
Typbl. Eciin B 00beKTE KaKOe-TO CBOMCTBO OYJIET MPOMYIIEHO, TO OHO OyIeT CYNTATHCS PABHBIM HYJI0. Ecan
B 00bekTe Oymer 00bABICHO KAKOE-IHOO0 TOTOJIHUTEHHOE CBOWCTBO, HE BXOISIIEE B CTPYKTYPY JAAHHBIX, TO
OHO OyeT mMpoUTHOPHUPOBaHO. Ecu Tun JaHHBIX KAKOro-1ub0 Mo He OyIeT COOTBETCTBOBATEH TUITY JAHHBIX
CTPYKTYPbI, TO Oy/1eT NPOU3BEIEHO MPUBEJAEHNE TUIOB 110 npasmwiam EcmaScript. CTpyKTypbl JaHHBIX J1JTst
BCEX KOMAHJ| OTMMUCAHBI B TyiaBe ONucaHue npomokosa.

prvtep UCTIONADB30BAHUA.

6.4.4 Mpumepnl

B srom pasgene mpuBeeHbl IPUMEPhl THINIHBIX AeHCTBH, KOTOPBIE MOKHO BBIIOJHATD € IOMOIILIO CKPHII-
toB mDrive Direct Control.

6.4.4.1 Ckpunt-npumep paboTbl C OUTOBBIMK MacKamMu

/*

* Bit mask example script

*

* Description of the script:

* This script clearly shows how to work with bit masks.

* This script or part of it may be needed when working with any of our other commands that usey,
—bit masks. For example, the <«set_home_settings» command

*

* To run the script, upload 2t to the mDrive Direct Control software

*/

var a = new_axis(get_next_serial(0)); // take first found azis
var gets = a.get_status(); // read status once and reuse it
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var gpio = gets.GPIOFlags;
var left = STATE_LEFT_EDGE;
var right = STATE_RIGHT_EDGE;
var mask = left | right;

var result = gpio & mask;

log( to_binary(left) + " = left limit switch flag" );

log( to_binary(right) + " = right limit switch flag" );

log( to_binary(mask) + " = OR operation on flags gives the mask" );
log( to_binary(gpio) + " = gpio state" );

log( to_binary(result) + " = AND operation on state and mask gives result" );
if ( result ) {
log("At least one limit switch is on");
} else {
log("Both limit switches are off");
}

// Binary representation function
function to_binary(i)
{
bits = 32;
x =1 >> 0; // coerce to unsigned in case we need to print negative ints
str = x.toString(2); // the binary representation string
return (repeat("0", bits) + str).slice (-bits); // pad with zeroes and return

// String repeat function
function repeat(str, times)
{
var result="";
var pattern=str;
while (times > 0) {
if (times&1) {
result+=pattern;
}
times>>=1;
patternt=pattern;
}

return result;

6.4.4.2 Ckpunt ckaHupoBaHus un 3anucu 8 cain

/*

* A script which scans and writes data to the file

*
* Description of the script:

* This script scans and writes the data to a .csv file.

* The script can be useful if you are using the system to scan an area and/or capture frames
*
*

To run the script, upload it to the mDrive Direct Control software

*/

var start = 0; // Starting coordinate in steps
var step = 10; // Shift amount in steps
var end = 100; // Ending coordinate in steps
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var speed = 300; // mazimum movement speed in steps / second
var accel = 100; // acceleration value in steps / second~2
var decel = 100; // deceleration value in steps / second”2
var delay = 100;

var m = get_move_settings(); // read movement settings from the controller
m.Speed = speed; // set movement speed

m.Accel = accel; // set acceleration

m.Decel = decel; // set deceleration

set_move_settings(m); // write movement settings into the controller

var f = new_file("C:/a.csv"); // Choose a file name and path
f.open(); // Open a file
f.seek( 0 ); // Seek to the beginning of the file

command_move (start); // Move to the starting position
command_wait_for_stop(delay); // Wait until controller stops moving

while (get_status().CurPosition < end) {
f.write( get_status().CurPosition + "," + get_chart_data().Pot + "," + Date.now() + "\n" ); //,
—Get current position, potentiometer value and date and write them to file
command_movr (step); // Move to the next position
command_wait_for_stop(delay); // Wait until controller stops moving
}
f.close(); // Close the file

move and_sleep.csv

o mpumep daiisa /Jish UCIOIb30BAHNS C IPUBEJIEHHBIM BbIIE CKPUIITOM

6.4.4.3 MHOroocCHbIi CKPUMNT LUKINYECKOTO ABUXXEHUS

/¥

* Multi amts cyclic movement script

*
* Description of the script:

* Does cyclic movement between two border points with set wvalues of acceleration,

* deceleration and top speed, for all azes found. The script is similar to the "Cyclic"”
* button wn mDrive Direct Control

*

* To run the script, upload it to the mDrive Direct Control software

*/

var axes = [];

var number_of_axes = 0;
var last_serial = 0;

while (serial = get_next_serial(last_serial)) // Get next serial number and repeat for each azes
{

axes [number_of_axes] = new_axis(serial);

log("Found axis " + number_of_axes + " with serial number " + serial);

number_of_axes++;

last_serial = serial;

for (var i = 0; i < number_of_axes; i++)
{

axis_configure(axes[i]);
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while (1)
{
for (var i = 0; i < number_of_axes; i++)
{
go_first_border(axes[i]);
go_second_border (axes[i]);

}

msleep(100);
}

function axis_configure(axis)

{
var speed = 1000; // Mazimum movement speed in steps / second
var accel = 2000; // Acceleration value in steps / second”2
var decel = 5000; // Deceleration value in steps / second™2

axis.command_stop(); // send STOP command (does immediate stop)

axis.command_zero(); // send ZERO command (sets current position and encoder wvalue to zero)
var m = axis.get_move_settings(); // read movement settings from the controller

m.Speed = speed; // set movement speed

m.Accel = accel; // set acceleration

m.Decel = decel; // set deceleration

axis.set_move_settings(m); // write movement settings into the controller

function go_first_border(axis)

{
var first_border = 0; // first border coordinate in steps
var GETS = axis.get_status();

if (!(GETS.MvCmdSts & MVCMD_RUNNING) && (GETS.CurPosition != first_border))
{
axis.command_move (first_border); // move towards one border
}
}

function go_second_border(axis)

{
var second_border = 25000; // second border coordinate in steps
var GETS = axis.get_status();

if (!(GETS.MvCmdSts & MVCMD_RUNNING) && (GETS.CurPosition != second_border))
{
axis.command_move (second_border) ; // move towards another border
}
}

6.4.4.4 OpHOOCHBIV CKPUNT LUKJINYECKOrO ABUXEHUSA

/%

Single azis cyclic movement script

*
*
* Description of the script:
*

Does cyclic movement between two border points with set values of acceleration,
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* deceleration and top speed. The script is similar to the "Cyclic'" button <n mDrive Directy
—Control

*
* To run the script, upload it to the mDrive Direct Control software
*/

var first_border = -10; // first border coordinate in mm

var second_border = 10; // second border coordinate in mm

var mm_per_step = 0.005; // steps to distance translation coefficient

var delay = 100; // delay in milliseconds

var calb = new_calibration(mm_per_step, get_engine_settings().MicrostepMode); // createy

—calibration structure

command_stop(); // send STOP command (does immediate stop)

command_zero(); // send ZERO command (sets current position and encoder value to zero)

while (1) { // infinite loop
command_move_calb(first_border, calb); // move towards omne border
command_wait_for_stop(delay); // wait until controller stops mowving
command_move_calb(second_border, calb); // move towards another border
command_wait_for_stop(delay); // wait until controller stops moving

6.4.4.5 Ckpunt npoBepku KanmbpoOBKM AoOMaLLHEN No3uumn

/%

* Homing test script

*
* Description of the script:

* This script tests homing function by repeatedly moving to a random position,

* doing quick stop and then homing, for all awmes found. The script is similar to the GO
* Home button in mDrive Direct Control

*

* To run the script, upload it to the mDrive Direct Control software

*/

var axes = [];

var number_of_axes = 0;
var last_serial = 0;
while (serial = get_next_serial(last_serial)) // get newxt serial number and repeat for each awmes.
{

axes [number_of_axes] = new_axis(serial);

log("Found axis " + number_of_axes + " with serial number " + serial);

number_of_axes++;

last_serial = serial;

while (1) { // infinite loop
for (var i = 0; i < number_of_axes; i++)
{

homing_test (axes[i]);

function homing_test (axis)
{
var shift_low = 0; // minimum shift distance in steps
var shift_high = 10000; // mazimum shift distance in steps
var speed_low = 100; // minimum movement speed in steps / second
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var speed_high = 5000; // mazimum movement speed in steps / second
var time_low = 1; // minimum wait time in seconds
var time_high = 10; // mazimum wait time in seconds

axis.command_home () ; // send HOME command (find home position)

axis.command_wait_for_stop(100); // wait until controller stops moving

var m = axis.get_move_settings(); // read movement settings from the controller

m.Speed = rnd(speed_low, speed_high); // set random speed from a range of speeds between
—"speed_low" and "speed_high"

axis.set_move_settings(m); // write movement settings into the controller

var shift = rnd(shift_low, shift_high); // pick random shift walue from a range of distancesy
—between "shift_low" and "shift_high"

if (Math.random() < 0.5) { // pick random direction

shift = -shift;

}

axis.command_movr(shift); // send MOVR command (does a relative shift)

msleep( rnd(time_low*1000, time_high*1000) ); // pause for a random time from a range between
—"time_low" and "time_high"

axis.command_stop(); // send STOP command (does immediate stop)

}

function rnd(min,max) { // "rnd" is a helper function which uses Math.random() and returns ay
—uniformly distributed integer random value between "min" and "maz"

var r = Math.random() * (max-min) +min;

return Math.round(r);

}

6.4.4.6 Ckpunt gns noucka cepuiiHbix HOMEPOB KOHTPOJ1/1IEPOB

/*

* List azis serials script

*

* Description of the script:

* An ezample of a script that searches for all the serial numbers of controllers
* and outputs them to the log.

*

* To run the script, upload it to the mDrive Direct Control software

*/

var i = 0; // Declare loop iteration wvariable
var serial = 0; // Declare serial number wvariable
var axes = Array(); // Declare azes array
while (true) { // The loop

serial = get_next_serial(serial); // Get nezt serial

if (serial == 0) // If there are no more controllers then...

break; // ...break out of the loop

var a = new Object(); // Create an object

a.serial = serial; // Assign serial number to its "serial" property

a.handle = new_axis(serial); // Assign new azis object to its "handle" property

axes[i] = a; // Add it to the array

i++; // Increment counter

}

for (var k=0; k < axes.length; k++) { // Iterate through array elements

log ( "Axis with S/N " + axes[k].serial + " is in position " + axes[k].handle.get_status().

—CurPosition ); // For each element print saved axis sertal and call a get_status() function

}
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6.4.4.7 CkpunT nepemeLieHust u 0XugaHus

/%

* Move and wait script

Description of the script:
The script reads the next coordinate and the delay time from the csv file,
after which it moves to the specified coordinate with a subsequent delay,
and so on until the end of reading the entire file.
The script can be useful if you are using the system to scan an area and/or capture frames
To run the script, upload 2t to the mDrive Direct Control software

* 0% % X X % %

*/

var axis = new_axis(get_next_serial(0)); // Use first available controller
var x; // A helper variable, represents coordinate
var ms; // A helper variable, represents watt time in milliseconds
var f = new_file("./move_and_sleep.csv"); // Choose a file name and path; this script uses a filey,
—from examples in the installation directory
f.open(); // Open a file
while ( str = f.read(4096) ) { // Read file contents string by string, assuming each string is,
—less than 4 KiB long
var ar = str.split(","); // Split the string into substrings with comma as a separator; the,
—result 1s an array of strings
x = ar[0]; // Variable assignment
ms = ar[1]; // Variable assignment
log( "Moving to coordinate " + x ); // Log the event
axis.command_move(x); // Move to the position
axis.command_wait_for_stop(100); // Wait until the movement is complete
log( "Waiting for " + ms + " ms" ); // Log the event
msleep(ms); // Wait for the specified amount of time
}
log ( "The end." );
f.close(); // Close the file

6.4.4.8 Ckpunt cny4vaiiHoro casura

/*

* Random shift script

*

* Description of the script:

* This script does shifts on random offset from a specified range of distances
* with a random speed from a chosen rTange of speeds.

* To run the script, upload it to the mDrive Direct Control software

*/

var axes = [];
var number_of_axes = 0;
var last_serial = 0;
while (serial = get_next_serial(last_serial)) // get next serial number and repeat for each azes.
{

axes [number_of_axes] = new_axis(serial);

log("Found axis " + number_of_axes + " with serial number " + serial);

number_of_axes++;

last_serial = serial;

while (1) { // infinite loop
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for (var i = 0; i < number_of_axes; i++)
{

go_to_random_shift (axes[i]);

function go_to_random_shift (axis)
{
var shift_low = 0; // minimum shift distance in steps
var shift_high = 10000; // mazimum shift distance in steps
var speed_low = 100; // minimum movement speed in steps / second
var speed_high = 5000; // mazimum movement speed in steps / second

var m = axis.get_move_settings(); // read movement settings from the controller

m.Speed = rnd(speed_low, speed_high); // set random speed from a range of speeds between "speed_
—low" and "speed_high'

axis.set_move_settings(m); // write movement settings into the controller

var shift = rnd(shift_low, shift_high); // pick random shift value from a range of distancesy
—between "shift_low" and "shift_high"

if (Math.random() < 0.5) { // pick random direction

shift = -shift;
}
axis.command_movr(shift); // send MOVR command (does a relative shift)
axis.command_wait_for_stop(100); // wait until controller stops moving

function rnd(min,max) { // "rnd" is a helper function which uses Math.random() and returns ay
—uniformly distributed integer random value between "min'" and "maz'

var r = Math.random() * (max-min) +min;

return Math.round(r);

}

6.4.4.9 CkpunTt ycTaHOBKW HYMNEBOW MNO3MLUN

/*

* Set zero script

*

* Description of the script:

* This script changes "standoff" setting (found on "Home position” page in the mDrive Direct,

—Control "Settings'") so that the current position becomes the home position.
* The script is very conventent for calibrating and configuring new stages, as well as fory
—changing the zero position

How to use:

- manually move your positioner to a desired position

- launch this script and wait for completion

As a result your positioner will return to the starting position and all subsequent calls to
—"homing" function will bring it there.
*

LR I

* Note: homing settings are saved into RAM and will be lost when controller is powered down. If,
—you wish to save these settings to non-wvolatile memory you should either pick "Save settings toy
—flash" on the XILab matin Settings page or call "command_save_settings()" at the end of they,
—script.

*

* To run the script, upload it to the mDrive Direct Control software

*/
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var axes = [];
var number_of_axes = 0;
var last_serial = 0;
while (serial = get_next_serial(last_serial)) // get newxt serial number and repeat for each awmes.
{

axes [number_of_axes] = new_axis(serial);

log("Found axis " + number_of_axes + " with serial number " + serial);

number_of_axes++;

last_serial = serial;

}
for (var i = 0; i < number_of_axes; i++)
{
set_zero(axes[i]);
}

function set_zero(axis)
{

axis.command_stop(); // send STOP command (does immediate stop)

var h = axis.get_home_settings(); // read homing settings from the controller

h.HomeDelta = 0; // set "HomeDelta' parameter in "home_position" structure to O

h.uHomeDelta = 0; // set "uHomeDelta" parameter in "home_position" structure to 0

var saved_fast = h.FastHome; // save "FastHome" parameter from "home_position' structure to ay
—wvariable

var saved_ufast = h.uFastHome; // save "uFastHome" parameter from "home_position" structure toy
—a variable

if (h.HomeFlags & HOME_MV_SEC_EN != 0) // if homing settings have two homing phases turned on

{

h.FastHome = 100; // set "FastHome'" parameter in "home_position" structure (first movement
—speed) to 100 steps/s: this is required to avoid slip at the end of the first phase
h.uFastHome = 0; // set "uFastHome" parameter in "home_position" structure to 0
}

axis.set_home_settings(h); // write homing settings into the controller

var old_pos = axis.get_status().CurPosition; // save whole step part of the initial positiony,
—1into a variable
var old_upos = axis.get_status().uCurPosition; // save microstep part of the initial position,
—1into a variable
axis.command_home(); // send HOME command (find home position)
do { msleep(100); } while (axis.get_status().MvCmdSts == (MVCMD_HOME | MVCMD_RUNNING)); //i
—query controller state every 100 ms while movement state %s "homing command is being ezecuted"
if (axis.get_status().MvCmdSts != MVCMD_HOME) // if current state is not "homing completed,
—successfully"” (MVCMD_RUNNING unset, MVCMD_ERROR unset, last command MVCMD_HOME) then homing wasy,
—interrupted
{
h.FastHome = saved_fast; // set "FastHome" parameter in "home_position' structure to ay
—saved value
h.uFastHome = saved_ufast; // set "uFastHome' parameter in "home_position' structure to ay
—saved value
axis.set_home_settings(h); // write movement settings into the controller (this restoresy,
—the initial settings)
throw "Script aborted: homing failed."; // throw an exception and terminate

}

var new_pos = axis.get_status().CurPosition; // read whole part of new position into "new_pos'y
—variable

var new_upos = axis.get_status().uCurPosition; // read microstep part of new position into

L

1) n A |
NeWw_upos vartaote
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h.HomeDelta = old_pos-new_pos; // set "HomeDelta' parameter in "home_position' structure toy
—this value

h.uHomeDelta = old_upos-new_upos; // set "uHomeDelta' parameter in "home_position" structure,
—~to this wvalue

h.FastHome = saved_fast; // set "FastHome" parameter in "home_position'" structure to a savedy,
—value

h.uFastHome = saved_ufast; // set "uFastHome' parameter in "home_position" structure to ay
—saved value

axis.set_home_settings(h); // write movement settings into the controller

axis.command_move(old_pos, old_upos); // move to initial position

do { msleep(100); } while (axis.get_status().MvCmdSts == (MVCMD_MOVE | MVCMD_RUNNING)); //i
—query controller state every 100 ms while movement state is "movement command is being exzecuted"

if (axis.get_status() .MvCmdSts != MVCMD_MOVE) // if current state is not "movements completed,
—successfully"” (MVCMD_RUNNING unset, MVCMD_ERROR unset, last command MVCMD_MOVE) then movement,
—was tnterrupted

{

throw "Script aborted: return to position failed."; // throw an ezception and terminate
}

axis.command_zero(); // send ZERO command (sets current position and encoder value to zero)

log("Done."); // log success

6.4.4.10 CkpunTt gns asroTrecTupoBaHusi

/*

* Autotester script

*

* Description of the script:

* The script tests the controller with a stage using a set of tests.

*

* Note: This is a rather difficult script to learn, since it uses a large number of commands and,
—structures.

*

* To run the script, upload @t to the mDrive Direct Control software

*/

TlocmoTpeTh MOMHBIM KO,

6.4.4.11 Tect Ha nepece4eHue rpaHuy,

/*

* Border crossing test

*

* Description of the script:

* The script checks the correct operation of the connected external limit switch

*

* How to comnnect wires?

* You must comnect the limit switch to the DSub-15 connector (pins 8 and 9 on the controllery
—connector).

*

* Note: This is a rather difficult script to learn, since it uses a large number of commands and,
—structures.

*

* To run the script, upload it to the mDrive Direct Control software

*/
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const MVCMD_ERROR = 0x40;
const MVCMD_RUNNING = 0x80;

var axis = new_axis(get_next_serial(0));
var m = axis.get_extio_settings();
var s = axis.get_status();

var count_error = 0;
var count_good = 0;

function BorderOff ()

{
m.EXTIOSetupFlags = 0x01;
m.EXTI0ModeFlags = 0x10;

axis.set_extio_settings (m);

}

function BorderOn()

{
m.EXTIOSetupFlags = 0x01;
m.EXTIOModeFlags = 0x00;

axis.set_extio_settings (m);

}

function BorderCycle()
{
BorderOn() ;
msleep(50) ;

BorderOff () ;
msleep(100);

log("You have to connect the common",2);

log("input/output pin on the backplane connector to",2);

log("the 2nd limit switch pin on the stage connector", 2);
log("Also its recommended to load the profile for your stage", 2);

log(">>> Start testing", 3);

while (1)

{
axis.command_left();
msleep(200);
BorderOn() ;
msleep(200);
s = axis.get_status();

if (s.MvCmdSts & MVCMD_RUNNING)

{
count_error++;
log(">>> ALARM ! Crossing through the limit switch !" ,1);
}
else
{
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count_good++;

if (!(count_good 7% 50))
log(">>> " + count_good + " cycles were done correct, " + count_error + " cycles were done
< incorrect", 3);

}

BorderOff () ;
}

6.4.4.12 TecTt HACTPOIKN C 3aMKHYTbIM KOHTYPOM

/*
Closed loop tuning test

*
*
* Description of the script:

* The script checks the parameters of a closed loop
*

*

Note: This ts a rather difficult script to learn, since it uses a large number of commands and,
—structures.
*
* To run the script, upload it to the mDrive Direct Control software

*/
var global_axis;

global_axis = new_axis(get_next_serial(0));
global_axis.command_stop() ;

const DEBUG = 1;

const MICROSTEPS = 256;

const SKIP_ENCODER_COUNT = 7;
const STORE_COUNT_MICROSTEPS = 19;

const TRUST_INDEX = 15; // Always TRUST_INDEX < STORE_COUNT_MICROSTEPS

/*

* Save and overwrite settings

*/

var SFBS = global_axis.get_feedback_settings(); // Save information about encoder (IPS)
SFBS.FeedbackType = FEEDBACK_NONE; // Overurite feedback type, because in profiley

—feedback is encoder

var SENG = global_axis.get_engine_settings(); // Save information about engine (nominal current,,
—steps per revolution)

var SENT = global_axis.get_entype_settings(); // Save information about engine type
var SEDS = global_axis.get_edges_settings(); // Save information about edges
/*

* Clear FRAM for synchronization

* real full step with full step of firmware
*/

log("Clearing FRAM", 1);
global_axis.command_clear_fram() ;
msleep(4000) ;
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/*

* Restore controller settings

*/
global_axis.set_feedback_settings (SFBS) ;
msleep(100);

global_axis.set_engine_settings (SENG) ;
msleep(100);

global_axis.set_entype_settings (SENT) ;
msleep(100);

global_axis.set_edges_settings (SEDS);
msleep(100);

/*

* Prepare and apply move settings

*/

var SMOV = global_axis.get_move_settings();
SMOV.Speed = 0;

SMOV.uSpeed = 16;
global_axis.set_move_settings (SMOV) ;
msleep(100);

/*

* Going to the full step and waiting 3 seconds for equilibration
*/

global_axis.command_move (0, 0);

msleep(3000) ;

/*

* Arrays for measurements and structure for GPOS
*/

var MicroStepsToRight = [];

var MicroStepsToLeft = [];

var EncToRight = [];

var EncToLeft = [];

var GPOS;

/*
* Start moving
*/

global_axis.command_right () ;

/*
* Skipping a some first counts for the stable experiment
*/
for (var i = 0; i < SKIP_ENCODER_COUNT; i++)
{
GPOS = global_axis.get_position();
var EncPos = GP0S.EncPosition;

while (EncPos == GP0S.EncPosition)
{

msleep (40) ;

GPOS = global_axis.get_position();
}
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EncPos = GP0OS.EncPosition;
}

/%
* Start measurements
*/
for (var i = 0; i < STORE_COUNT_MICROSTEPS; i++)
{
GPOS = global_axis.get_position();
var EncPos = GP0S.EncPosition;

while (EncPos == GP0S.EncPosition)
{

msleep (40);

GPOS = global_axis.get_position();
}

EncPos = GP0OS.EncPosition;

MicroStepsToRight[i] = GPOS.Position * MICROSTEPS + GPOS.uPosition;
EncToRight [i] = GPOS.EncPosition;
}

/*
* Stop moving
*/

global_axis.command_stop();

/*
* Start moving and measurements
*/

global_axis.command_left();

for (var i = 0; i < STORE_COUNT_MICROSTEPS; i++)
{

GPOS = global_axis.get_position();

var EncPos = GP0S.EncPosition;

while (EncPos == GP0S.EncPosition)
{

msleep (40);

GPOS = global_axis.get_position();
}

EncPos = GP0OS.EncPosition;

MicroStepsToLeft [STORE_COUNT_MICROSTEPS - 1 - i] = GPOS.Position * MICROSTEPS + GP0S.uPosition;

EncToLeft [STORE_COUNT_MICROSTEPS - 1 - i] = GPOS.EncPosition;

/*
* Stop moving
*/

global_axis.command_stop();

/%
* Check all wvalues

*/

6.4. Ckpuntbl mDrive Direct Control

311




mDrive
PykoBopacteo nonb3osarens, Beinyck 3.1.0

for (var i = 0; i < STORE_COUNT_MICROSTEPS; i++)

{
var diffMicrosteps = MicroStepsToRight[i] - MicroStepsToLeft[il;
var diffConts = EncToRight[i] - EncToLeft[il;

if (DEBUG)
{

log(MicroStepsToRight[i] + " - " + MicroStepsToLeft[i]l + " = " + diffMicrosteps + ",

—microstep(s)\t" +
EncToRight[i] + " - " + EncToLeft[i] + " = " + diffConts + " count(s)", 3);

}
if (diffConts != 1)
{

log("Script error! Try again", 1);
}

}

var RightB = (MicroStepsToRight [TRUST_INDEX] * EncToRight[0] - MicroStepsToRight[0] *_
—EncToRight [TRUST_INDEX]) / (EncToRight[0] - EncToRight [TRUST_INDEX]);

var LeftB = (MicroStepsToLeft[TRUST_INDEX] #* EncToLeft[0] - MicroStepsToLeft[0] * EncToLeft [TRUST_
—INDEX]) / (EncToLeft[0] - EncToLeft[TRUST_INDEX]);

log("Right counts show B = " + RightB, 2);
log("Left counts show B = " + LeftB, 2);
log("Aver B = " + ((RightB + LeftB) / 2), 3);

6.4.4.13 Ckpunt gUCKPETHOro ABUXEHUS

/%

Discrete motion script

Description of the script:
The script opens two azes by serial numbers. Moves along the X azis to a certain coordinate.,
Then it begins to shift discretely along the Y azis, with a programmable pause after each offset.
The script can be useful if you are using the system to scan an area and/or capture frames

*
*
*
*

*‘X-£

* [arning: enter the serial numbers of your awes!

*

* Note: This s a rather difficult script to learn, since it uses a large number of commands and,
—structures.

*

* To run the script, upload it to the mDrive Direct Control software

*/

// Enter the serial numbers of your azes.
serial_number_x = 14889;
serial_number_y = 14888;

var x = new_axis(serial_number_x);
var y = new_axis(serial_number_y) ;

// Installing the source data
var x_target_coordinate = 5000; // first border coordinate

var delay = 100; // delay in milliseconds

var y_first_border = 0; // first border coordinate
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var y_second_border = 5000; // second border coordinate
var y_step = 100
var y_direct = 1

// Calibration and positioning of the azes to their original positions.
x.command_stop(); // send STOP command (does immediate stop)

x.command_zero() ; // send ZERO command (sets current position and encoder value to zero)
y.command_stop(); // send STOP command (does immediate stop)

y.command_zero(); // send ZERO command (sets current position and encoder value to zero)

.command_move (x_target_coordinate); // move to wards one border
.command_wait_for_stop(10); // watt until controller stops moving
.command_move (y_first_border); // move towards one border
.command_wait_for_stop(10); // wait until controller stops moving

<< MM

// Movement in discrete samples along one axis from the end to the end
// with a delay after each movement.
while (1) { // infinite loop

// Choosing the direction of travel
if (y.get_position() >= y_second_border)

{
y_direct = -1
}
if (y.get_status().CurPosition <= y_first_border)
{
y_direct = 1
}

// Movement in a given direction

y.command_movr (y_step*y_direct) ; // move towards another border
y.command_wait_for_stop(10); // wait until controller stops moving
msleep(delay);

}

6.4.4.14 DkcnoHeHuManbHOE N3MEHEHUE NO3ULIUM UCMOSbL3YIOWME uSer units

/*

* Ezponential position change in user units script

*

* Description of the script:

* The script performs discrete control of movement according to a certain law of motion. They

—amplitude and the law of displacement are given. A correction speed is used to maintain the,
—positioning accuracy.

*

* Note: This is a rather difficult script to learn, since it uses a large number of commands and,
—structures.

*

* To run the script, upload it to the mDrive Direct Control software

*/

// Main characteristics

var time_discre = 10; // Discreteness of movement control (ms)

var end_err = 0.01; // The accuracy of reaching the final coordinate of the movement.

var full_move = 6; // Total movement in mm
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// If you change the equation of motion, you will need to change the equation for the correction,
—velocity, since this change is not linear.

var K = 0.4;

var Glob_err = 0;

// Advanced setting.

var mm_per_step = 0.00125; // Distance in gr for 1 completed step.

var calb = new_calibration(mm_per_step, get_engine_settings().MicrostepMode); // createy
—calibration structure

// Setting the starting position.

command_stop(); // send STOP command (does immediate stop)

command_wait_for_stop(10); // wait until controller stops moving

command_zero(); // send ZERO command (sets current position and encoder value to zero)

log("Start:");
// Setting O speeds and accelerations.
zero_movesettings() ;

/7

go_position(full_move, time_discre)

// Function for calculating the set speed and acceleration
function set_movesettings(time, corr_speed)

{
// Speed, Accel, Decel setting.
var m = get_move_settings_calb(calb); // read movement settings from the controller

// The equation of speed is equal to the derivative of the equation of motion.
m.Speed = KxMath.exp(K*time/1000 )+ corr_speed;

set_move_settings_calb(m, calb); // write movement settings into the controller

log("Speed = " +m.Speed);
log("corr_speed = " +corr_speed);
}

// Set the initial parameters of motion

function zero_movesettings()

{
var m = get_move_settings_calb(calb); // read movement settings from the controller
m.Speed = 0.1; // set movement speed

set_move_settings_calb(m, calb); // write movement settings into the controller

}

// A function of calculating target coordinates from time
function current_target_coordinate (time)
{
// The equation of motion. The time is set in milliseconds. The position at the initial time isy
—0.
return (Math.exp(K*time/1000) - 1);
}

// The calculation of the correction speed
function speed_corr(err_pos)
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Glob_err = Glob_err + err_pos*0.35;
return Glob_err;

}

// The main moving
function go_position(full_time, time_discre)
{

Glob_err = 0;

var end_position = full_move;

// Setting the movement to the desired coordinate.
command_move_calb(end_position, calb);

// Pause before starting to move, to turn on the power button.

msleep(300);

var mas = 1;

var basetime = new Date();

var curr_time = new Date();

var err_pos = 0;

var pos = 0;

var posl = 0;

var i = time_discre;

do {
// If you do not need position feedback, you can instead speed_corr(err_pos) write 0
set_movesettings(i+l, speed_corr(err_pos));

// Waiting for the end of a discrete time interval
do {
curr_time = new Date - basetime;
msleep(1);
}
while ((curr_time) < i); //

// Reading the actual and calculating the planned coordinate if used.
pos = get_position_calb(calb).Position;

posl = current_target_coordinate(i);

// Calculation of the position error.

err_pos = (posl - pos);
log("time = " + 1i);
log("err_pos = " + err_pos);

i =1 + time_discre
}
while (Math.abs(pos - end_position) > end_err); // Completion when the end of the movement is,
—7reached with the spectified accuracy.

}

6.4.4.15 LlaroBbiii CKpUNT NCNOAL3YIOW WA user units

/*
For calb step script

Description of the script:
In the script, the user units are configured, after which there is a departure to the leftmosty

* % % %

0 On_ana nen a e a1 _numoe 0] ne 0 U UTL ne gn 4X0) on eacnea acnh

—position is recorded in a .csv file.
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*
* Note: This is a rather difficult script to learn, since it uses a large number of commands and,
—structures.

*

* To run the script, upload it to the mDrive Direct Control software

*/

command_home () ; // send HOME command (find home position)
command_wait_for_stop(100);

command_zero () ;

command_wait_for_stop(100);

// Setting the wvalue to convert to user unit

var mm_per_step = 0.00125; // steps to distance translation coefficient

var calb = new_calibration(mm_per_step, get_engine_settings().MicrostepMode); // createy
—calibration structure

// Setting boundaries and movement step

// Boundaries can be set manually or taken from limit constraints
var edge = get_edges_settings_calb(calb);

var first_border = edge.LeftBorder; //0;

var second_board = edge.RightBorder;//23;

var shift = 5;//step move;

var delay = 2000;// The delay of movement

var f = new_file("file.csv"); // Choose a file name and path
f.open(); // Open a file

f.resize(0);

f.seek( 0 ); // Seek to the beginning of the file

command_move_calb(first_border, calb); // Move to the starting position
command_wait_for_stop(delay); // Wait until controller stops moving
var i = 1

var time 0;
var step = (second_board - first_border)/shift;
f.write(0+ "," + get_status().CurPosition + "," + get_status().uCurPosition+ "," + "\n" ); //,

—Get current position, potentiometer value and date and write them to file
do {
time = ixdelay;
command_movr_calb(shift, calb); // Move to the next position
command_wait_for_stop(delay); // Wait until controller stops moving

f.write(time + "," + get_position_calb(calb).Position + "," + get_position_calb(calb).
—EncPosition+ "," + "\n" ); // Get current position, potentiometer value and date and write them,
—to file

i = i+1;

} while ( get_position_calb(calb).Position+shift < second_board )
f.close(); // Close the file

6.4.4.16 Lllarosbiii ckpunt

/*
Step script

*
*

* Description of the script:

* In the script, there is a departure to the leftmost position and them a certain number of
—shifts occur until the right position is reached. Each position is recorded in a .csv file.
*
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* Note: The script ts similar to the "for_calb_step" script, only in this script the offset occursy
—at the step mode

*

* To run the script, upload it to the mDrive Direct Control software

*/

command_home(); // send HOME command (find home position)
command_wait_for_stop(100);

command_zero () ;

command_wait_for_stop(100);

var edge = get_edges_settings();

var first_border = edge.LeftBorder;

var second_board = edge.RightBorder;

var count = 10;

var f = new_file("E:/a.csv"); // Choose a file name and path
f.open(); // Open a file

f.seek( 0 ); // Seek to the beginning of the file

var delay = 2000;
command_move (first_border); // Move to the starting position
command_wait_for_stop(delay); // Wait until controller stops moving
var i = 1;
var time = 0;
var shift = 6;
var step = (second_board - first_border)/shift;
f.write(0+ "," + get_status().CurPosition + "," + get_status().uCurPosition+ "," + "\n" ); //,
—Get current position, potentiometer value and date and write them to file
do {
time = ixdelay;
command_movr (step, 0); // Move to the nezt position
command_wait_for_stop(delay); // Wait until controller stops moving
f.write(time + "," + get_status().CurPosition + "," + get_status().uCurPosition+ "," + "\n" );
— // Get current position, potentiometer wvalue and date and write them to file
i = i+1;
} while (i < shift )
f.close(); // Close the file

6.4.4.17 Tect kannbpoBkn gomawHen no3vuyun curHany co exoga EXTIO

/%

Homing test with extio

*
*

* Description of the script:

# The script starts calibration when a signal is received from a general purpose digital input/
—output (extio)

*

* How to connect wires?

* You must connect to the HDB-26 connector (pin 25 on the controller).

*

* Note: This s a rather difficult script to learn, since it uses a large number of commands and,
—structures.

*

* To run the script, upload it to the mDrive Direct Control software

*/

const MVCMD_ERROR = 0x40;
const MVCMD_RUNNING = 0x80;
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var axis = new_axis(get_next_serial(0));

var m = axis.get_extio_settings();
var s = axis.get_status();

var count_error = 0;
var count_good = 0;

function Border0ff ()

{
m.EXTI0SetupFlags = 0x01;
m.EXTIOModeFlags = 0x10;

axis.set_extio_settings(m);

}

function BorderOn()

{
m.EXTIOSetupFlags = 0x01;
m.EXTI0OModeFlags = 0x00;

axis.set_extio_settings (m);

}

function BorderCycle()

{
BorderOn();
msleep(50);

Border0ff () ;
msleep(2500) ;

log(">>> Start testing", 3);

while (1)
{

axis.command_home () ;
msleep(1500) ;

BorderCycle() ;
BorderCycle();

command_wait_for_stop (100) ;
s = axis.get_status();

if (s.MvCmdSts & MVCMD_ERROR)
{

count_error++;

log(">>> Alarm! Homing broken", 1);
}
else

{

count_good++;

if (!(count_good % 50))
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log(">>> " + count_good + " cycles were done correct, " + count_error + " cycles were done,

< incorrect", 3);
}
}

6.4.4.18 Ckpunt gBmxeHus no sin

/*

Motion by sin function

Description of the script:

* % %X X %

*

A script for moving with a change in speed according to the trigonometric law.
The script can be useful for precise positioning of a laser or motorized mirror

* Note: This is a rather difficult script to learn, since it uses a large number of commands and,

—structures.
*

* To run the script, upload 2t to the mDrive Direct

*/
var delay = 100;

/* Definition of delta and initial phase*/
var df = 0.05;
var £ = 0;

/* Definition of package */
var GETS = new Object();

// Initial installations

var move_set = get_move_settings();
var speed = 3000;

var amplitude = 1000;

var nomber = 100;

var time = 1000;

var pos = 0;

var Pi = 3.1415;

df = Pi/nomber;

command_zero() ;

var pos_read = new Object();
while (1)
{

pos_read = get_position();

Control software

// Movement to a point with an increase in the wveloctty amplitude

for (i = 1; i <= nomber-1; i++)
{
f = df*i;

move_set.Speed = speed * Math.sin(f);

pos = amplitude*i /nomber;

set_move_settings (move_set) ;
command_move (pos) ;

while (Math.abs(pos_read.Position - pos)>move_set.Speed/10)
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{
pos_read = get_position();

}

// Movement to a point with a decrease in the velocity amplitude
for (i = nomber-1; i >= 1; i--)
{

f = df*i;

move_set.Speed = speed * Math.sin(f);
pos = amplitude*i /nomber;

set_move_settings (move_set) ;
command_move (pos) ;
while (Math.abs(pos_read.Position - pos)>move_set.Speed/10)
{
pos_read = get_position();

}

msleep(1000) ;

6.4.4.19 Ckpunt nepemewieHusi no curdany co sxoga EXTIO. OsuxeHune ocyuiecTensietcs B user units

/*
Move EXTIO caldb script

Description of the script:

The script moves to one of the 2 specified points, depending on the state of the EXTIO input.,
—The movement s carried out in user units.
*

* % % %

* Note: This is a rather difficult script to learn, since it uses a large number of commands and,
—structures.

*

* To run the script, upload it to the mDrive Direct Control software

*/

// Main characteristics

var time_discre = 10; // Discreteness of movement control (ms)
var nomspeed = 5;

var end_err = 0.015;

var low_position = 0; // Move to position for low EXTIO
var high_position = 180; // Mowve to position for high EXTIO

// Advanced setting.

var gr_per_step = 0.015; // Distance in gr for 1 completed step.

var calb = new_calibration(gr_per_step, get_engine_settings().MicrostepMode); // create
—calibration structure

// Setting the starting position.
command_stop() ; // send STOP command (does immediate stop)
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command_wait_for_stop(10); // wait until controller stops moving
command_home () ;
command_zero(); // send ZERO command (sets current position and encoder value to zero)

log("Start:");
// Setting O speeds and accelerations.
movesettings() ;

extiosettings();
//

go_position(time_discre)

function extiosettings()

{
var extsettings = get_extio_settings();
extsettings.EXTIOSetupFlags = 0x00;
extsettings.EXTIOModeFlags = 0x00;
set_extio_settings(extsettings);

// Set the initial parameters of motion
function movesettings()
{

var m

= get_move_settings_calb(calb); // read movement settings from the controller
m.Speed =

nomspeed; // set movement speed

set_move_settings_calb(m, calb); // write movement settings into the controller

}

// The main moving
function go_position(time_discre)
{

var oldstate = 0;

var maskstate = 32;

// Setting the movement to the desired coordinate.
command_move_calb(low_position, calb);

// Pause before starting to move, to turn on the power button.
msleep(300);

while(1) {
//

var status = get_status_calb(calb);
if ((status.GPIOFlags & maskstate) != oldstate)

{
log(status.GPIOFlags) ;
if (oldstate)
command_move_calb(high_position, calb);
else
command_move_calb(low_position, calb);
oldstate = status.GPIOFlags & maskstate;
}

// Waiting for the end of a discrete time interval
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msleep(time_discre);
}
}

6.4.4.20 BepositHbie TecTbl

/¥

* Probabilistic tests

*

* Description of the script:

* The script runs a set of repeatable tests a certain number of times and is expected to fail.

*

* Note: This is a rather difficult script to learn, since it uses a large number of commands and,

—structures.
*

* To run the script, upload it to the mDrive Direct Control software

*/

TTocMoTpeTs TOTHBIH KOJT

6.4.4.21 CkpunTt BbINOSIHAOWNIA P, CMELLEHUI C KannbpoBKoii

/%

Several shifts with calibration script

Description of the script:

This program makes shifts given number of times to the specified distance, and stands they,
—appointed time after every shift. First it goes left, then it returns back to the origin and,
—repeats all movements to Tight.

*

*
*
*
*

* Note: This s a rather difficult script to learn, since it uses a large number of commands and,
—structures.

*

* To run the script, upload it to the mDrive Direct Control software

*/

const LEFT = -1;
const RIGHT = 1;
var axes = [];
var number_of_axes = 0;
var last_serial = 0;
while (serial = get_next_serial(last_serial)) // get next serial number and repeat for each azes.
{

axes [number_of_axes] = new_axis(serial);

log("Found axis " + number_of_axes + " with serial number " + serial);

number_of_axes++;

last_serial = serial;

// Start the main function for all avaliable azes
for (var i = 0; i < number_of_axes; i++)
{

main(axes[i]);
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function main(axis)

{
axis.command_move(0,0); // Go back to the origin.
msleep(500);

/* Creating and filling the calibration structure for specifying distances in um */

var calibration = new Object;

calibration.A = 5; // 1 step correspond to 5 um for S8MT50-100BS1

calibration.MicrostepMode = axis.get_engine_settings().MicrostepMode; // Get MicrostepMode,
—from controller settings
Wy P R F P R E P e R

/* Main cycle */

var N = 10; // Number of shifts
var stand_time = 3000; // Stand time in ms
var shift = 10; // Distance of shift in um

MakeShifts (axis, LEFT, shift, N, stand_time, calibration); // Make 10 shifts to the left

MakeShifts(axis, RIGHT, shift, N, stand_time, calibration); // Make 10 shifts to the right

MakeShifts(axis, RIGHT, shift, N, stand_time, calibration); // Make 10 shifts to the righty,
—again

MakeShifts(axis, LEFT, shift, N, stand_time, calibration); // Make 10 shifts to the left
}

function MakeShifts(axis, Direction, ShiftDistance, ShiftsQuantity, StandTime, Calibration)
{
/**

This function makes shifts which number is specified by ShiftQuantity and length is specified,
—by ShiftDistance. After every shift it stands StandTime miliseconds. Calibration parameter is ay
—structure for convertation between steps and micrometers.

*/
for (var i = 0; i < ShiftsQuantity; i++)
{
axis.command_movr_calb(Direction*ShiftDistance, Calibration);
axis.command_wait_for_stop(100);
msleep(StandTime) ;
}
}

6.4.4.22 Tect Ha nponyck waros

/*

* Steps loss test

*

* Description of the script:

* The script was written to check for skipping steps
* It can be useful for diagnosing problematic stages
*

* Note: This s a rather difficult script to learn, since it uses a large number of commands and,
—structures.
*

* To run the script, upload it to the mDrive Direct Control software

*/

function abs(x)

{
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return ((x > 0) 7 x : -x);
}
/%
* Set home settings
*/

var SHOM = get_home_settings()
SHOM.FastHome = 500;

SHOM.uFastHome = 0;

SHOM. SlowHome = 20;

SHOM.uSlowHome = 0;

SHOM.HomeDelta = 300;
SHOM.uHomeDelta = 0;

SHOM.HomeFlags = HOME_STOP_FIRST_LIM;
set_home_settings (SHOM) ;

/*
* Check for encoder
*/
var encoder = 1
command_zero ()
var first = get_status() .EncPosition
command_movr (100)
command_wait_for_stop(300)
var second = get_status().EncPosition
if (abs(second - first) < 2)
{
encoder = 0
log("It seems like here are no encoder", 2)

}

command_home () ;
command_wait_for_stop(300);
command_zero() ;

msleep(200);

// Store old move settings
var MOV = get_move_settings();

// Set fast speed and accel\decel
var MOV2 =get_move_settings();
MOV2.Speed = MOV.Speed * 2;
MOV2.Accel = MOV.Accel * 2;
MOV2.Decel = MOV.Decel * 2;

for(var i=0; i < 1; i++) // Set default settings first
{
set_move_settings (MOV2) ;

// Move long. ..
command_move (20000) ;
command_wait_for_stop(300);

// Set prev settings back
set_move_settings (MOV) ;

// Move back
command_move (0) ;
command_wait_for_stop (300) ;
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if (encoder > 0)
{
var lost = get_status().EncPosition
if (abs(lost) > 1)
{
log("Lost " + lost + " pulses", 1)
}
else
{
log("All is OK");
}
}
else
{
log("Do final homing...")
command_home ()
command_wait_for_stop(300)
var lost = get_status().CurPosition
if (abs(lost) > 2)

{
log("Lost " + lost + " steps", 1)
}
else
{
log("All is OK");
}

}

6.4.4.23 Ckpunt TeCcTMpoBaHusi CUHXPOHU3AU NN

/*
Sync test script

Description of the script:

The script is written to demonstrate the work of synchronization, and also checks its,
—operability
*

*
*
*
*

* For test you must short spectal pins on the controller. Pin 5 (sync in) and pin 6 (sync out).,
—See https://doc.zisupport.com/en/8smc5-usb/8SMCn-USB/Technical_spectification/Appearance_and_
cqconnectors/ﬂne_amis_system.html

*

* Note: This s a rather difficult script to learn, since it uses a large number of commands and,
—structures.

*

* To run the script, upload 21t to the mDrive Direct Control software

*/

const dX = 4.5;

const dot_num = 5;

const micro2mili = 1000;

var ASIA = [1;

for (var i = 0; i < dot_num; i++)
ASIA[i] = new Object();
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var calb new_calibration(1, MICROSTEP_MODE_FRAC_256) ;

function abs(x)

{

return (x > 0) 7 x : -x;

function set_default()

{
// SSNI settings
var SSNI = get_sync_in_settings_calb(calb);
SSNI.SyncInFlags SYNCIN_ENABLED | SYNCIN_GOTOPOSITION

set_sync_in_settings_calb(SSNI, calb);

// SSNO settings

var SSNO = get_sync_out_settings(calb);
SSNO.SyncOutFlags = SYNCOUT_ENABLED;
SSNO.Accuracy = 0.5;
set_sync_out_settings (SSNO, calb);

// SMOV settings

var SMOV = get_move_settings_calb(calb);
SMOV.Speed = 1000;

SMOV.Accel = 500;

SMOV.Decel = 1000;

SMOV.AntiplaySpeed = 50;
set_move_settings_calb(SMOV, calb);

// SENG settings

var SENG = get_engine_settings();

SENG.NomSpeed = 5000

SENG.EngineFlags = ENGINE_ACCEL_ON | ENGINE_LIMIT_VOLT
SENG.Antiplay = 50;

SENG.MicrostepMode = MICROSTEP_MODE_FRAC_256;
SENG.StepsPerRev = 200;

set_engine_settings (SENG) ;

function send_all_asial()
{
for (var i 0; i < dot_num; i++)
command_add_sync_in_action_calb(ASIA[i], calb);

function check_all_asia()

{
var GETS;

for (var i = 0; i < dot_num; i++)
{
log("> Checking movement ASIA[" + i + "]",
msleep (ASIA[i].Time / micro2mili);
GETS = get_status_calb(calb);
if (abs(GETS.CurPosition - ASIA[i].Position) < dX)

3);

>

| ENGINE_LIMIT_CURR;

log(">>> OK! GETS.CurSpeed = " + GETS.CurSpeed, 3);
else
log(">>> Error! GETS.CurPosition = " + GETS.CurPosition + ", ASIA[" + i + "].Position = " +
ASTAT -Position;—1)
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function test1()

{
ASTA[0] .Position = 22.5;
ASIA[O] .Time = 300000;

ASTA[1] .Position = 45.0;
ASTIA[1].Time = 300000;

ASTA[2] .Position = 32.5;
ASTIA[2].Time =300000;

ASTA[3] .Position = 10;
ASIA[3].Time = 300000;

ASTIA[4] .Position = -11.5;
ASIA[4] .Time = 300000;

function test2()

{
ASTA[0] .Position = -22.5;
ASIA[O] .Time = 300000;

ASTA[1] .Position = -45.0;
ASIA[1].Time = 300000;

ASTA[2] .Position = -32.5;
ASTIA[2] .Time =300000;

ASIA[3] .Position = -10;
ASIA[3].Time = 300000;

ASTIA[4] .Position = 11.5;
ASIA[4] .Time = 300000;

function test3()

{
ASIA[O] .Position = -6;
ASTA[0].Time = 300000;

ASIA[1] .Position = 6;
ASTA[1].Time = 300000;

ASIA[2] .Position = -6;
ASTA[2] .Time =300000;

ASIA[3] .Position = 6;
ASTA[3].Time = 300000;

ASIA[4] .Position = -6;
ASTA[4] .Time = 300000;

command_zero() ;
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set_default();

log(">>> Function testl() started", 3)
test1();

send_all_asia();

check_all_asia();

msleep(500) ;

command_zero() ;

set_default();

log(">>> Function test2() started", 3)
test2();

send_all_asia();

check_all_asia();

msleep(500) ;

command_zero () ;

set_default();

log(">>> Function test3() started", 3)
test3();

send_all_asia();

check_all_asia();

msleep(500);

6.4.4.24 Ckpunt TeCTUpoBaHus OLIMOOK CUHXPOHM3ALUU

/*

* Sync bug test script

*

* Description of the script:

* This script does synchronization test to find sync bug in firmware 3.9.9, 3.8.7, 3.9.10.

* This test only for hardware from wver. 2.2.0 to ver. 2.2.4.

* To begin the test, the first what you need to do ¢s commect synchronization pin 15 to pin 16 ony

—CN1 jack.

* The scripts automatically set all necessary settings for test, and automatically beginning the,
—test.

* As a result you will see a log message with current position of motor and text OK! (green text)y,
—or ERROR! (red tezt).

*

* Note: This is a rather difficult script to learn, since it uses a large number of commands and,
—structures.

*

* To run the script, upload it to the mDrive Direct Control software

*/

var axes = [];
var number_of_axes = 0;
var last_serial = 0;

while (serial = get_next_serial(last_serial)) // get next serial number and repeat for each azes.
{

axes [number_of_axes] = new_axis(serial);

number_of_axes++;

last_serial = serial;

log(”Found axis " + number_of_axes + " with serial number " + serial);

// SSNI settings
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var SSNI = get_sync_in_settings;

SSNI.SyncInFlags = SYNCIN_ENABLED | SYNCIN_GOTOPOSITION; //set flags for synchronization in fory
—enabled and absolute position

SSNI.ClutterTime = 4;// set sync in Clutter Time

SSNI.Position = 0;// set sync in absolute position

SSNI.Speed = 500;// set sync in speed

set_sync_in_settings(SSNI);// set synchronization in settings

// GSNO settings

var GSNO = get_sync_out_settings;

GSNO.SyncOutFlags = SYNCOUT_ENABLED | SYNCOUT_ONPERIOD; // set flags for synchronization out fory
—enabled out and period

GSNO.SyncOutPeriod = 200;// set sync out period

GSNO.SyncOutPulseSteps = 2000;// set sync out Pusle width

set_sync_out_settings(GSNO); // set synchronization out settings

for (i
{
GETS = get_status();// get information about device
command_movr (201, 0); // shifting position for 201 steps
command_wait_for_stop(100); // Wait until the movement is complete

0; i < 10; i++) // testing cycle

if (GETS.CurPosition != 0)// get device current position and compare it with 0

{

log(">>> Error! GETS.CurPosition = " + GETS.CurPosition, 1);// log ERROR, bug is ezist
}
else
{

log(">>> OK! GETS.CurPosition = " + GETS.CurPosition, 3); // log 0K, bug does not ezist
}

}

6.5 Henoppep>xnBaembie npumepsbl

o IIpumep wecmuochozo urwmepgpetica mDrive Direct Control

e Mmnozoocesoti unmepgetic na Python

Baxxnuo: Hwxke npusemensl npuMepst, HaliieHHbe B IHTEpHETE C OTKPBITHIM UCXOIHBIM KOIOM 3a paboTo-
CITOCOOHOCTDH ITPUMEPOB OTBEYAET WX PA3PaAOOTINKU

6.5.1 MNpumep wectnocHoro nHtepderica mDrive Direct Control

IIporpamma mo3Bossier paboTarh ¢ 6 yCTPONCTBAMU B PEXKI-
= = = Me peasbHOro Bpemenu Ha 3 rpadukax IIpeaBapuresibHO
CKOMIIMJINPpOBaHHbIE IIpUMepPbl 6])IJII/I COGpaHbI C IIO-
Morubio Visual Studio 2013.

® ® ® IIpumep m pyKoBoicTBO BbLIo2KeHbI Ha GitHub: https:
//github.com /sushchev /testwfa.

0 1 2 2 % 0 e 0 ® 0 1 2 1 % 0 0 ® 0 0 2 400w ®
scemCONTD

Poston: 0.0 Poston: 0.0 Poston: 0.0
s

Vo Corert dvie Moveto
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[ —

oz <]
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o= - = Sopol | [Jockr | Gear s
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6.5.2 MHoroocesoii uHtepderic Ha Python

IIpumep nporpaMmsl ¢ rpadudeckum unTepdeiicoM, IpesHa-
3HAYMEHHO 1711 PAOOTHI C HECKOJIBKIMHU CEPBOKOHTPOILIEPAMHI
(110 mecTH BKIIIOYUTEIBHO, IPU HEOOXOJMMOCTH JIETKO YBEIU-
YUTH ITO YUCJIO0) ¢ nomompio nporokosa mDrive. GUI 6Gbun
cozman gepe3 maker PyQt5.

Ilpumep m pykoBoacTrBo BbuIOXKeHbI Ha GitHub:

EE=EEA.  https://github.com /Negrebetskiy /MultiAxleGUL

xi-com: 1), \COM10

Zero
Move to
Stop
Up

Down

Psition:

Speed:

10000

-10000

5000

Xz vi-com: \\, \COM24

zero

Move to

Left

Xposition:  -1000
Xspesd: 0

¥: xi-com: \\, \COM23

-1000 3500

Right

¥ position: 3500
¥ spesd: 0
10000

-10000

10000

Cancel

10000
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[haBa 7

Vnpasnenue koHTposnepom no Ethernet

7.1 KoHdurypauunsa cetun

TloakmoueHne KOHTPOJLIIEPA IO JIOKATBHOM CETH:

ITo ymosruanuio jgs nosydenus IP ajgpeca ycrpoiictBa ucnosibdyercs DHCP, Ho npu Heobxomumocru Bbl
MOXKeTe MCTIOIb30BaTh crarndeckuii [P-agpec. KouTposiep m Bam KoMOoboTEpP J0IKHBI HAXOAUTHCH
B oaHOIl moacern!

e DHCP cepBep momKeH MOAIep:KUBATH ABTOMATHYECKYIO pasgady [P ampecos.
e CepBep U KOMIILIOTED JIOJIXKHBI [I0//IEP2KUBATH IPOTOKOJ IPv4 |
mDrive Takyke MOXXHO MCIIOJIB30BATH TIpu TpsaMoM moakaouennn K [TK ¢ paborarommm DHCP-cepsepom.

B caygae memocrynroctu DHCP-cepBepa, mDrive camocTositenbao nHasHauur cebe IP-agpec B jua-
nasoHe 169.254.1.0 - 169.254.254.255.

7.1.1 OOGHapy>eHue koHTposnepa mDrive B cetn ¢ nomowbio DHCP-cepBepa

B nposogauke Windows nepeiiaure Bo Bkaaiaky «Cerb» u Haiigure ycrpoiicrso mDrive Motor Controller.

! mDrive Motor Controller [S/M 1]

Baiture B BeG-unTepdeiic mpudbopa, JIBaXKIbl MEJTKHYB 10 HEMY JIEBOM KHOIKON MBIIIIH.

7.1.2 AsTtOomMaTtunyeckoe obHapy>keHue yCTpOWCTB

st Toro, 9To0bl 06/IerduTh 33149y ITOMCKA MOJAKIIOYEHHBIX K Balleil JIOKaJIbHON ceru ycrpoiicts mDrive,
MBI TIPEJOCTABIISIEM HEOOJIBINY0 yTUINTY 1o Ha3BanueM «Revealers. Bur moxkere ckadaTh €€ CO CTPAHUIIBI
MIPOrPAMMHOTO ODECIIEUEHUS .
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. Revealer l = ‘@ Iﬁ]

Search settings

Available devices

http:/1192.168.0.224:8080
http:/1192.168.0.209:8080

Puc. 7.1: Tlonp3oBarenbckuii narepdeiic yrunutsr «Revealers

TI'paduyeckwmit nosbp3oBarensckuii uarepdeiic yrunurel «Revealers odens mpoct B mcmonbp3oBanuu. Haxka-
tue Ha Kuouky Search (mim Restart) ma nanesm Search settings 3anycrur ckaHupoBaHue JIOKAJIbHOI ceru,
KOTODbIE 3aHUMAET TPUOIU3uTEbHO 3 cekyH ibl. B pesysbrare ckanupoBanus na manesib Available devices
OyIeT BBIBEJIEH WHTEPAKTUBHBIN CMHCOK BCEX OOHAPYKEHHBIX B BaIleil JTOKAJILHON ceTn ycTpoiicTtB mDrive.
Hazkarue Ha Kakyo-u60 CCHLIKY B 9TOM CIIUCKE TIPUBEIET K OTKPLITHIO HOBOTO OKHA (MJIM BKJIAJIKH) BaIero
CTAHJAPTHOTO CHCTEMHOTO Opay3epa co cTpanutieil Bed-unTepdeiica aMAHUCTPUPOBAHNS COOTBETCTBYIOIIETO
YCTPOKCTBA.

Yrunura nist csoeit paborst Tpebyer Java Runtime Environment (raxzke uzsecrnyio kak JRE) Bepcuu 6 uiu
BBITIIe. BeTmka BEpOSITHOCTH TOTO, UTO HA BAIleM KOMIBIOTEPE yIKe YCTAHOBJIEHA Moaxonsaiias Bepcusd JRE
T.K. 9TOT TAKeT TpedyeTcs /it pabOThl MHOYKECTBA MUPOKO PACITPOCTPAHEHHBIX MPOTPAMMHBIX TTPOLYKTOB.
B Takom ciydae mua 3amycka «Revealers Bam Bcero JIMImb HEOOXOAMMO CAEIATH ABOMHON KWK Ha gaiire
«revealer-j 0.1.0.jar», 910 IpuUBEIET K OTKPHITHIO BBIMIEOIMCAHHOTO MTOJIH30BATEIHCKOTO nHTEP(dEiica.

WMuade na Bamem kommbioTepe orcyTcrByer nogxogsiast Bepcusi JRE u Bam ciemyer:

1. 3arpy3urh crnenuajbHO TOATOTOBIEHHBI TAKeT JJjis BaIeil OMepanoHHON CUCTEMbI, KOTOPBIN COIep-
2Kar B cebe Bcé HeobxonmMmoe [y 3amycka «Revealers 6e3 JRE. B atom ciydae Bam ciiesyer 3amyckarb
ucnontasiembrii aitn «Revealers u3 takoro makera.

2. YcranoButh JRE camocrosrensro. Xopoimum Kauauarom ssisercsd sepcust JRE or komnanuu Oracle,
YCTAaHOBHUTH KOTOPYIO MOYKHO CJIeAysi OQUIINATEHBIM HHCTPYKIUSIM.

Ilpenynpexaenune: [lis Toro, arodnl obnapyxuth Bce mDrive B Bareii sjokanbHOM cetu, «Revealers
UCIOIB3YeT MexaHu3M mmporosemarebubix UDP-3anpocos. 9ro o3nagaer, 4T0 €ro ucroab30BaHHe MO-
JKET OBITh HEXKEJATEeTHHBIM /HEBO3BMOXKHBIM B CETSX, TJIe B TOM WJIH WHOM BHJE 3aIPEINIeHbl TMTHPOKOBEIa-
tenbable UDP-3ampochr.

7.1.3 OOGHapy>xeHue koHTponnepa mDrive B cetn co ctatndeckum IP-agpecom
s obHapykeHus ycTpoiicTBa u m3Menenns ero IP-aapeca, BuImosiHuTe maru:

1. Baitgure B «Ilyck» -> «Ilapamerpbr»
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e omelchenko_ns

[0 Documents
Pictures
Settings

Power

pel h’ype here to search

2. B nanenu ympasnenus Boioepure «Cerb u VHTEpHET>.

Settings -

S El )

omelchenko_ns
Local Account OneDrive Windows Update Web browsing
Sign In Sign In Last checked: 11 Restere

hours age recommended

| |:\ nd a setting

Devices D Phone @ Network & Internet
o E

Bluetooth, printers, mouse Link your Android, iPhane Wi-Fi, airplane mode, VPN

g System

Display, sound, notifications,

. a—
@ Personalization 8— Apps R Accounts (h? Time & Language
Background, lock screen, colors = Uninstall, defaults, optional Your accounts, email, syne, Speech, region, date
features work, famil

ame Bar, captures, Game ator, magnifier, high Find my files, permissicns Location, camera, microphone
rast

@ Gaming (’1? Ease of Access /C) Search & Privacy
Ybox G -

Mode

3. Boibepure nyukr «lI3menenne napamMeTpoB ajamnrepas
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i Home Status

Help from the web

| Network status

Updating network adapter or driver

Network & Internet g @ @ Finding my IP address

| B Status Ethernet
Private network @ Gethep
T Ethernet You're connected to the Internet L Give feedback
If you have a limited data plan, you can make this network a
% Dial-up metered connection or change other properties.
Ethernet 5346 GB
% VPN @

From the last 30 days

i Proxy Properties Data usage

Show available networks
View the connection options around you.

Advanced network settings

@ Change adapter options
View network adapters and change connection settings.

% Network and Sharing Center
Far the networks you connect to, decide what you want to share.

A Network troubleshooter
Diagnose and fix network problems,

View hardware and connection properties
Windows Firewall

Network reset

4. MleskHUTE NPABONl KHOIKOW MBI HA AKTUBHOM JIOKAJIBHOM coenubernn u naxmvure «CoiicrBay

E-' Metwork Connections N = x
1\ E.I « All.. » Ne. » hd <]

0
Organize » Disable this network device Diagnose this connection  » [ » [TH @

L-'. Ethernet [ Local Area Connection
o Netw Disable Network cable unplugged

G Intell TAP-Windows Adapter V9 for Ope...
Status

Diagnose

Bridge Connections

Create Shortcut
Delete

Rename

elee @

Properties

5. B okme cBoiicTB ceTeBOro mMOAKIIOUEeHWs BbIAeauTe KoMmmoHeHT «lIporokon Untepnera Bepcum 4
(TCP/IPv4)» u mnaxxmure kHONKY «CBoiicTBas
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Metworking  Sharing

Connect using:

? Intel{R) Ethemet Connection (7) 1219-

Corfigure...
This connection uses the following tems:

T30S Packet Scheduler ~
A Intemet Protocol Version 4 (TCP/IPv4)

4. Microsoft Network Adapter Multiplexor Protocol

. Microsoft LLDP Protocol Driver

4 Intemet Protocol Version & (TCP/IPvE)

. Link-Layer Topology Discovery Responder

. Link-Layer Topology Discovery Mapper 10 Driver W

“REKREEOR

W

Install... Uningtall Properties

Description

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

oK Cancel

6. B orkpeismiemcs okne B nmynkre «Vcmonp3osars cieaytommit IP anpecy naiinqure IP-aapec u macky
MO/ICETH. JAMOMHUTE WX TEKYINWUe 3HAYEHUSI, YTOOBI BIIOCIEICTBUN K HUM BEPHYTHCH.

General

‘You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(C) Obtain an IP address automatically
(@) Use the following IP address:

IP address: 169,254, 1 , 12
Subnet mask: 255,255, 0 .0

Obtain DNS server address automatically
(®) Use the following DNS server addresses:
Preferred DNS server:

Alternate DNS server:

|

[validate settings upon exit e

oK Cancel

7. WU3menure croii IP-anpec nHa srob0it apyroit u3 guamazona 169.254.1.0 - 169.254.254.255, 3amaiiTe 3Ha-
qeHue Macku mojaceru 255.255.0.0. Haxmure «OK».

8. Haiiaqure mDrive u u3menure ero IP-anpec, BbIOJHUB MyHKTHL:
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1. In Windows Explorer, go to the «Networks» tab. Right-click on the alert, then select «Enable
Network discovery and File sharing» then select «No, make the network to which this computer
is connected privates

2 Do you want to turn on network discovery and file sharing for all
public networks?

—> No, make the network that | am connected to a private network
MNetwerk discovery and file sharing will be turned on for private networks, such as
those in homes and workplaces,

—> Yes, turn on network discovery and file sharing for all public
networks

Cancel

2. O6uosure Bkianky «Cerb». Ybemamrech, uTO ycTpoiictBO ¢ mmeHeMm «mDrive Motor
Controller [S/N #]» (rae # — cepuiiHbIl HOMED yCTPOHCTBA) OTOOPAIKAETCS.

! mDrive Motar Contraller [S/N 1]

9. Baiiaure B BeO-uHTEepdeEiic MPpubopa, ABAKIBI MEJKHYB 0 HEMY JIEBOIl KHOMKON MBIIIIHA.

10. In the «Network settings» block, enter the IP address and subnet mask in which the device should be
located. Click «Apply»

11. TlonTBepauTe MEHICTBUA B OTKPLIBAIOIINXCS TTPEIYTTPEKTCHUAX.

12. Return the original network connection settings by following steps 1 - 6 of this instruction. Note that in
step 6 the IP address and subnet mask must be set in accordance with the original values.

7.2 Beb6-uHtepdeiic mDrive

Beb-unrepdeiic comepxkut uHOPMAIMIO O CETEBbIX HACTpoiiKax mDrive, obmryo uwHpOpMaImio 06 ycTpoii-
CTBE M KPATKYIO TabJIUIy XapaKTepUuCTuK.
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. Home | Service Tools | Log out
—rUHD:-MTY

mDrive Motor Controller [S/N 1]

mDrive — mogynsHeii KouTponnep AnA warosoro, DC v BLDC gewratenn, nozeonAwowmi ©
BbICOKOA CKOPOCTEK) M TOUHOCTEHD YNPAENATE ABMHEHWAMM.

Ynpaenenue mDOrive ¢ MK moxeT npoucxoguTes ¢ nomowswo roteeoro MO mDrive Direct Control, .
noaxogAwero anA onepaupmodHbix cuctem Windows, Linux w MacOS, wnw ¢ nomoulbo i

COOCTBEHHB I'Ile'IO}KEHHI:'i NONb20EATENA, HANWCAHHBX Ha Pad3HbIX A3LIKQX NporpamMmMmypoeaHia
HA OCHOEE roToBkk OubnuoTek © OTEPBITEIM KOSOM.

CeTeBble HACTPOWMKK WMudropmauus o6 aTom ycTpoUcTBe
MeTon nonyuenunA IP agpeca:  pHcp " Cepuitneii Homep !
AnnapaTHan BepcHA 1.1.0
IPvd appec: 172.16.131.218 Bepcun ByTnoagepa 4.0.0
Macka nogcem: See 955 5400 Bepcua npowwmesm 6.0.1
URI moayns (UDP) @ xi-udp:/i172.16.131.218:1818
w :
1193 N9 yhasar 172161281 URI moayns (TCP) @ xi-cp:/i172.16.131.218:1820
Monb3oEaTenbCkoe HAZBaHUe
EEPROM precedence Enabled

Positioner name

KpaTkas Tabnuua xapakTepucTHK

MCToUHKMK NHUTaHKA EHelHuA Bnox nuTtadmA 12 B - 486 B DC

MoTpebnAemel Tok 0o 5 A oT EHSLUHEro MCTOUHWKE

HomunaneHeii Tok & obmoTre ana warosoro/BLDC go3A

[OBMraTens

HomuHansHuii Tok & obmoTre ana DC gevraTtenn no6A

Mopaep#yBaeMele TUMEl ABMrATENER BunonapHei waroesid, DC, BLDC

CoBMecTUMCOTE © TMRamn OC Windows 7/8/10/11 (x64/x88), Linux, Mac OS {Intel u Apple

Silicon, Apple M2)

© Copyright 2023, LIA® MY

Puc. 7.2: Beb-unrepdeiic mDrive

7.3 Havano pa6otbl ¢ mDrive Direct Control
Bamycrure mDrive Direct Control u Beimonnure ciemyrorue aeticrsus. IIpednosazaemces, wmo nodkiuenue
U HACMPOTKA GoIAU BOMONHEHDL.

IIpu mepsom 3amycke mDrive Direct Control mosiBuTcst crapTOBOE€ OKHO, B KOTOPOM OYIyT HAMIEHBI IIBA,
BUPTYAJbHBIX YCTPOICTBA.

Haxxwmure Settings u ycranosure diar Enumerate network devices B npasoit Bknaake. Beeaure IP ampec
mDrive Motor Controller u He 3a6yabTe ykasars mopt. Boibepure nporokon «xi-tcp://». 3arem Hazkmure
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KHOIIKY Rescan B jieBoit wactu craproBoro okra. mDrive Direct Control Haiijier noak/o9eHHblii KOHTPOJLIED.

release date: 2023-08-04

$ mDrive Direct Control 3.0.3

Searching devices... 1 found.

URI Serial
1 xi-emu:///C\Users\omelchenko_ns\AppData\Roami... 1

Friendly name  Stage name

6.131.218:1820
3 xi-emu///C\Users\omelchenko_ns\AppData\Roami... 2

One axis is selected. Exit Rescan Open selected Open last

Device detection settings
Probe devices
D Enumerate non-mCrive devices

Enumerate network devices

Virtual devices

Scan for local servers

User management

Local user list

Protocel IP/Hostl:port]
witep/f v | 172.16.131.218:1820

-

x | f

0 server(s) found.

Remote user list

user uuid | key

user uuid  key

Delete selected New user

Copy toremote > < Copy to local

New user

Delete selected

B okme obHapy:KeHnsT KOHTPOJIEPA BHIOEPHUTE HYKHYIO OCh. BBI MOXKeTe yIIpaB/IaTh UM B OJHOOCHOM PEXKHUMe
00HOOCHOM PEXHCUME WA B MHO200CEG0M PEHCUME, €CJIA ObLIO BLIOpaHO OoJiee 0aHOo# ocu. JLonoIHUTEIbHY 0
uuadopMmarmio cM. B Pykosodcmee no nauaay pabomo, ¢ npoepammuovim obecneveruem mDrive Direct Control

u Pyxosodcmeo no npoepamme mDrive Direct Control.

IIpumeuanme: Korma IP-azpec ycrpoiicrBa HaiimeH, ciaeayer MOHHMATh, 9TO IEPEMEIeHne yCTPOMRCTBA B
JPYTOe MECTO MOXKET MPUBECTH K m3MmeHeHuio ero IP-aapeca.

7.3. Hauano pab6otel ¢ mDrive Direct Control
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FAQ

8.1 VYcrpoiicteo He HapgeHo / He ypaeTtcsi oTKpbITbh YCTPOCTBO

o [lodxarouenue wepes USB

o [lodxaovwenue wepes ETHERNET

— FEcau mDrive ne natiden 6 aokarvhoti cemu

8.1.1 MoaknioyeHue 4vepes USB
mDrive Direct Control unu gpyroe mporpamMmmuOe o0ecriedeHne He BUAUT KOHTPOJLIED.

e Kommbiorep He obHapyxkuBaer KoHTposaep no USB:

LED OFF

Technical support

- Change USB cable
- Change USB port
- Reconnect USB
Relnstall the driver
- Change USB hub

nce
/e to the overcurrent protection
(the hard stop of the -an lead to the current surge
due to recuperation)

Kowmmenrapnit K cxeme:

HawuboJiee yacras npuduna mo100H0ro pojia ommbok - 310 npobdsembl B papore USB-xaba, kabesist uiin npobJie-
Ma ompenesnenus supryaabHoro COM-mopra B omepalnonnoii cucreme Ha ucnosblyemom [IK. TlompobyiiTe
BOCITPOM3BECTH JAHHYIO OITUOKY HA JAPYroM KOMMbIOTEpe win ¢ apyrum USB-xabowm, eciu OH UCIONIb3yeTcs.
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IIpenynpexxaenne: Omm6ka «Can’t open device» mim dynkmua «open_device()» BosBpa-
miaet -1. Bubanoreka Libximc paboTaer ¢ KOHTPOIIEPOM B PEXKUME IKCKIIO3UBHOTO JOCTyTa. KaxK abiii
KOHTDOJIJIEP, OTKPbIThIH 6ubuorexoit libxime (mDrive Direct Control Toxke ucmonb3yer sty 6ubnuore-
KY) JOJIKeH ObITh 3aKPbIT, IPEXK/IE YeM MOKET ObITh MCIIO/Ib30BaH APYrUM mporeccoM. IloaroMy mnpexe
YEeM MOMBITATHCS OTKPBITH KOHTPOJLIEP 3aHOBO, mpoBepbre, o mDrive Direct Control winu npyroe mpo-
rpaMMHOe obeciiedeHne, B3auMoIeHCTBYIONEee C KOHTPOJIJIEPOM, 3aKPbITO.

Huxe mpuBeseHbl KapThl JEHCTBUI JI/I9 HE HANIEHHOTO KOHTPOJLIEPA.

Windows:

v
mDrive Controller in Device Manager

Click Start and type Device Manager
in search field. mDrive Motor Controller
must be appeared in Ports (COM&LPT)

v

Is mDrive detected |
by mbrive Direct Control? LT

1. Rescan devices in Device Manager
2. Reinstall the driver
3. Reboot PC

Technical support ‘Specify mDrive.inf

You can speclfy it in Device Manager. Right mouse click to
unknown device and choose Update Driver Software.

1. C:\Program Files\mDrive_Direct_Control\Driver

2. Download it here: http://doc.mdrive.tech/Software.en. htmi#drivers

Kommentapun k cxeme:

e IIpoeepnre, yro COM-mOpT, COOTBETCTBYIONINI BaIlleMy KOHTPOJIIEPY, TpUCYyTCTBYeT B Jlucmerdepe
ycrpoiicts. Konrposiep momxken orobpaxkarbes kak «mDrive Motor Controller (COMn)». Eciu kou-
TPOJLIEP HE PACIO3HAH, IIOIPOOYHTe MepeyCTaHOBUTD JpaiiBep KOHTPOJLIEPA BPYUYHYIO.

e IToupobyiire orkpbirs COM-1L0pT KOHTPOJLIEPA B JIH0O0M 1IPOCTOM LOCJIEA0BATEILHOM IMyJidTope (Ha-
npmep, Putty) u oTnpaBbre KOHTPOJLIEPY OHY U3 MPOCTHIX KOMaH, («Stop», «sstp», «zeroy, «GETS»,
«GETI»). TlapamMeTpbl NOAKIIOYEHUS OMUCAHBL 3dect. OTCyTCTBAE OMMOOK O3HAYAET, YTO KOHTPOJLIED
paboTaeTr TpaBUILHO, U TPOOIEMa BbI3BAHA MCIIOIb3yEMbIM MTPOTPAMMHBIM 00ECIIEIEHUEM.

Linux:

Direct USB connection

Check and appearance of a new /dev/ttyACMn.

o i the number of devices T
You may need to check number) echnical suppor

{serial number} - 8-dlgit hexadecimal number

Is mDrive detected by AppImage? "Can’t open device" error occurs
It should be available for reading and writing

1. Check whether "Enumerate non-mbrive devices'
in Program configuration tab marked in Appimage
2. Create file /etc/udev/rules.d/60-mDrive.rules

MODE="0666"

idvendor can be found by executing Isusb command

[eomatmort | [rovesncwon |

Controller Is visible as /dev/ttyUSB device in OS

to USB adapter You can use the next command in order —
o B adapier to find USB device:
For example: UART to USB adapter Is -al /dev/tty*
"Can’t open device” error occurs Connect to the device with root privileges
Technical support
1. Check whether "Enumerate non-mbrive devices” Try to open it in Appmage

in Program configuration tab marked in Appimage
2. Create file /etc/udev/rules.d/60-mDrive.rules

3. Add the next line info it

SABSYSTEM=="usb", ATTR{idVendor}=="067b",

MODE="0666"

idvendor can be found by executing Isusb command

KommenTapuii k perenuio npobiembl «Can’t open devices (2 Berka):
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B Linux, upu pabore ¢ kourposuiepom uepe3 USB-. .. nepexonnuk, nosisisiercs ycrpoiicrso /dev/ttyUSB.
mDrive Direct Control orobpazkaer ero B Ciimcke, HO IPHU MOMBITKE OTKPHITH BO3HUKAET OIMMHOKA «can’t open
device» m3-3a OTCYTCTBHS COOTBETCTBYIONIUX MPAB JOCTYIA K YCTPONCTBY.

Hns perenns jarHO# npobseMsl cosaiire daiin:/etc/udev/rules.d/60-mdrive.rules u qobasbre B Hero cie-
JLYIOILYIO CTPOKY:

SUBSYSTEM=="usb", ATTR{idVendor}=="067b", MODE="0666"

WNaentudukarop idVendor MOKHO HARTH C TOMOIIBI0O KOMAH/IBI [SuSbh.

IIpnmeuanume: OmauM u3 BO3MOXKHBIX BAPUAHTOB pereHus mpodsembl «device not found» ssisierca mo-
bapienne moab3oBarensa B rpymnmny dialuot. BakHo: mocie qobaBmenns B TPyIIy HEOOXOIMMO TePe3arpy3uTh
KOMITBIOTED.

Mac OS:

Check an appearance of new

[dev/usb.modem.{serial_number}
serial_number} - 8-digit hexadecimal [——*|_Technical support

number
Is -1 /dev/

Is mDrive detected

by mDrive Direct Control?

8.1.2 MopgknioydeHue 4epe3 ETHERNET

Ilpumeuanue: [lpu BBIMOTHEHWN ONMUCAHHBIX HUXKE JIEWCTBUI MPEANOJIATAETCS, YTO KOHTPOJIJIEDP BKJIIOYEH
u paboraer. Kourposnep, noakmodennstit uepe3 Ethernet, MoxkHO oTKpbITH 10 HpOTOKOIY tep/udp.

e Bunen au Bamr KoHTpoJuiep B nporpamme «Revealer»?
Ecan pa:

— Yr0o0BI MOAYYUTH AOCTYH K MaHETH aIMUHACTPHUPOBaHus, HaxXmuTe Ha IP-aapec. Ecmam
[aHesb yIpaBJjenus oTkpbiBaercs (ucnosb3yiire «0000» B KadecTBe HapoJis MO yMOIYa-
HUIO), 3HAYMT Ball KOHTPOJLIED PaboTaer HOPMAaJIbHO!

Ecan nHer:
— IMoakaro4dnTe KOHTPOJLIEPp K KOMObIOTEPY ¢ momomnibio USB-kabesis:

* YOenurech aro noakoveHubii 1o USB konTposutep paboraer mpasuibho. st aToro
3arpys3ure npoduib U BbIIOJHUTE JiI0Doe jBuzkenue. s IPOBEPKU Mbl PEKOMEH/yeM
ucmonb3oBarh mDrive Direct Control.

— Orkmmounte «Bpanavaysp 3amurank Windows»
— IloakarounTe KOHTpOJLIEp K KoMObioTepy ¢ momoIribio Ethernet xa6ess:
x IIpoBepbre, 4T0 ¢ NOMOILIBIO revealer KOHTPOJLIED BUIUTCH B M30JIMPOBAHHON ceTH

* Ucnosb3yiite revealer, uroObl m3menuTh IP-agpec Bamrero xouTposiepa. s m3me-
HEHUs HACTPOEK B OKHe revealer, nakmure Ha mectepenkun. Hampumep, BbI MOxKeTe
yCcTaHOBUTH cTarmueckuii [P-aapec ms Bamero KoHTpoJLIepa.

¢ B Baieit cetu ycranoBjien DHCP cepBep?
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Ecan ga:

— Ybenutech, 9TO KOHTPOJIIEPY ObLT mpucBoen [P ampec.

— Yb6enurech, 9TO KOHTPOJLIEP HAXOAUTCHA B TOH K€ IOACETH, YTO U Balll KOMIILIOTED.
Ecanu Het:

— B moxere ycranosuts DHCP cepsep.

— Ucmomw3yiiTe revealer, urobbr ycTranoBuTh crarmdeckuii IP-agpec 7j1d Bamero KOHTPOJI-
snepa. UtoObl M3MEHUTH HACTPOIKM B OKHE revealer, Ha>KMUTE Ha IECTEPEHKH.

8.1.2.1 Ecnvn mDrive He HailigeH B nokanbHOW cetu

release date: 2023-08-04

@ mDrive Direct Control 3.0.3

Searching devices... 0 found.

URI Serial Friendly name Stage name
Ll xi-emue/f Chlsers\omelchenko_ns\AppDatatRoamingXILab.conf/\V_1?serial=1 _—
2 xi-emu:///C\Users\omelchenko_ns\AppData'Roaming'XlLab.conf/V_27serial=2 2
One axis is selected. Exit Rescan Open selected Open last
Mo devices found? Settings ==

Orkmounre «Bpanamaysp 3ammraunk Windows» u Haxkmmure KHONKY <«Search/Restarts> B mporpamme
mDrive Direct Control. Yrobbl momyduTh JAOCTYN K TMaHEd aJIMUHUCTPUPOBAHUs, mepeiiaure B Opaysepe
Ha http://[address] URL (rne [address] nomxen 6bimh 3amenen [P-aapecom yerpoiicrsa B Balieil JTOKaJIbHOM
ceru u Moxer OblThb noJyded B uporpamme Revealer uiu Bo Briuajke «Cerb» nuposoguuka Windows). Eciu
BBI JIeJIaeTe 3TO B TMEpBBIil pa3 (MM Bbl OTKIIOYMIN cookies/XpaHeHwe maposieil B Baiem Opaysepe) Bam
HY>XHO Dyner ayreHTudunupoBarsb cebsi, ucrnosb3ys “0000” B kagecTBe mapoJis.

Eciu orkpbiBaercs nanenb aJMUHUCTPUPOBaHUA, 3Ha4uT Bam mDrive paboraer HOpMAaIbHO.

Iepeitnure B mDrive Direct Control, naxkmure Settings, B npaBoii 4acTu OKHA MOCTaBbTe TajouKky Enumerate
network devices, BeBenute [P-agpec u nasxkmute Rescan. Bame ycrpoiicTBo HoKHO 0TOOpa3uThess B mDrive
Direct Control.
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Device detection settings

Probe devices Protocol IP/Hostl:port]
release date: 2023-08-04 [ Enumerate non-mrive devices

ﬁ mDrive Direct Control 3.0.3

xieteps/f §172.1s.13121s:1320 X |/

Enumerate network devices
Searching devices... 0 found. & -

URI Serial  Friel
T xi-emu/f/C\Users\omelchenko_ns\AppData\Roaming\XILab.conf/V_17serial=1 1
2 xi-emu:///C\Users\omelchenko_ns\AppData\Roaming'XILab.conf/V_27serial=2 2

Virtual devices

Scan for local servers 0 server(s) found.

User management

Local user list Remote user list

user | uuid | ke user uuid ke

S >
One axis is selected. Exit Open selected Open last
Mo devices found? Delete selected New user Copy toremete > | < Copy to local New user Delete selected

Ilocsie ycrpanenus npobsemsbr He 3a0yapTe BKJIIOYATH OpaHamaysp.

8.2 He ypaértcsa BpawaTb MOTOPOM Mpu NOMOLLN KOHTpOJiepa

o Konumpoanrep 6 cocmoanuu Alarm

Momop subpupyem, epawerus Hem

o Mexanuueckoe 3axAuHUSAHUE

o Jlsuzamenn He peazupyem Ha KOMaHIb, 06UNCEHUA

8.2.1 KonTposnnep B coctosiium Alarm

IIpumeuanue: IlompoOyiiTe Haxkars Stop B riasaoMm okue mDrive Direct Control. 9To ybupaer cocrosinue
Alarm.

Ecsiu pansbiii cuocob He nomoraer u Alarm 1osiB/isiercst CHOBa, TO:
e Haxomsice 8 mDrive Direct Control, nepeiinure Bo Bkaaaky Mazimum ratings.
e IlocraBre ranouky wanporus omiuu Sticky Alarm flags. Haskmure Ok.

Haxxmure Stop B rmaBuom okue mDrive Direct Control, Boriias u3 cocrosiaus Alarm. ITosropure mo-
CJIJI0BATE/IbHOCTD JleficTBuil, KoTopas npupesia K Alarm.

e Cremaiite ckpunmor riaBaoro okaa mDrive Direct Control u ormpasbTe €ro B TEXMOAIEPKKY C MTO-
JIPOOHBIM ONMUCAHWE TTPOOJIEMBI.

8.2.2 Motop BubOpupyert, BpalieHUst HeT
Y nannoil 1pobIeMbl MOYKET ObITh HECKOJBKO MIPUYNH:

e YCraHOB/IEH HEKOPPEKTHBIN HPOMUIIb /Uit BALIEIO MOTOPA,/ IIOBUZKKH.
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— Iowurmure Hanboiee COBIAMAIONIUIT 110 HA3BAHUIO C HUCIIOJIb3YEeMOil MOABUZKKON MPOGUIb B MAIKE
¢ mpocpusrsimu B mDrive Direct Control.

— Pexkomenyercs cOXpaHUTb TEeKyIIylo KoHdurypamuioo B daiia. s 9Toro HE0OXOAMMO B OKHE
Settings nporpammbl mDrive Direct Control naxkarb Save settings to file (cm. nacmpotixu npo-
epammo, mDrive Direct Control), BbIOparh 1yTh, Ky/Ja COXPAHUTb HACTPOHKU. 3areMm 10T (haili
OTTIPABUTH B TEXTOMJIEPKKY C OMUCAHUEM TTPOOIEMBbI.

e HenpaBuibHO HacTpoOeHBI KOHIIEBbIE BBIKJIIOYATEJIN, B DE3Y/IbTATE UEro MOJBUKKA yexaja B
koHIIEBUK. OOBIYHO 9TO MOXKHO YBHUIETH IO 3aroparormmcs nuaankaropam B mDrive Direct Control.
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8 mDrive Direct Control 3.0.3 - SM1 - O e

€5 Settings... |+ Charts... I seripts...

Control

0.000 mm
0
o [0
|4 (2] Home B Zero & Stop ) Cydic ]
-300 -250 -200 -150 -100 -50 i] 50
Lot v bov v b v by vt vn v s by v v b v bvvn v by s by v v b s g bvv v v v v g b
¥10 mm
Mave to | 0.000 mm =
shift on | 0.000 mm g

Power Motor

Power voltage: 12,06V Speed: 0.000 mmjs

Power current: 6 mA Bl =73 By

Power: Uknwn

Temp.: 36.6 °C
Program

Sync buf free: 0

Date Time Source Message
Clear log Save log Tech. support Exit

OCHOBHOII TPUYMHON HEKOPPEKTHON HACTPONKN KOHIIEBUKOB SIBJIIETCST OMMUOOYHBIN TPOduIbL KOHMU-
rypaluu Jijis MO3UIUOHEpa, (CM. Ipeabyaymii myHkT). NadopManus 1o caMocTodTebHOl HaCTpOiKe

HAXOAWUTCS B pazdene pyunas nacmpoiika npopuns. Ilpu mpobieme Takoro pojia peKoOMeHyercs obpa-
TUTHCSA B TEXIO/JIEPKKY 34 JTONOJTHUTETHHOI TOMOIIBIO.

— Takyke OJHUM W3 MPOSABJIEHUH MPOOIEMBI C KOHIIEBUKAMU MOXKET ObITh MEXaHUYeCKOe 3aKJIu-
HuUBaHUE (CM. CJIEIYIONHUI MTyHKT).

CropesBiirtasg 06MoTKa MOTOpa, MPOGJIEMbl C KOHTAKTOM B pa3dbéMe u T.10. /lMarHocTupoBaTh mpo-

8.2.
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6JIeMbI TAKOIO POJIa MOKHO camocrogresbao. Qi sroro 8 mDrive Direct Control ecrb BO3MOXKHOCTD
BBIBECTU Tpa(UKN HANPSKEHWS W TOKA BO BpeMs pabOThI MOTOpa. B mcmpaBHOM MOTOpE TOK B 00-
MOTKAaX MEHSIETCS 10 CHHYCY WJIM KOCHHYCYy. B ciroManHOM MOTOpe OyIyT 3aMeTHBI CHJIbHBIE OTIUIUS
GOPMBI CUTHAJIOB OT TAPMOHUYECKOIA.

Charts Axis1 B
360 380 400 Control
| ] ]
- 150 : ; |:| Paosition
E 100 [] speed
.
a E 30 [] Encoder
‘g . [] Power voltage
-50
IE Power current
-100
10 — USE voltage
] USE current
- 3 E Winding A voltage
" -
g > 04 Winding B voltage
E 5 E Winding C voltage
3 Winding A current
-1p 3 Winding B current
10 -
Winding C current
o 5 4 PWM Level
:.:'1 > ] |:| Temperature
"—}; 0] [] joystick
] [] analog input
-5 [] Flags
= 500 —; Start Stop
5 E 0 View Save
L ]
d -s00 Export to CSV
-1000 -
1000
o 500
Ta
e o
d -s00
-1000 i I i I i I
360 380 400
£ >

data zize: 484 KB run

Puc. 8.1: Ucnpasusrii caydait

Ha rpadukax umke BumHbl nmpobsevbl. Hanmpumep, orcyTcrByer TOK depe3 oomMoTky B. BepositHo, B
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Heil umeercs pa3pbiB. TakxKe MCKaXKEHbI OCTaJIbHbIE (POPMbI HALIPHAKEHUN U TOKOB.

Charts Axis1 ﬂ
360 380 400 Control
| | |
- il : : |:| Position
E 100 [] speed
.
E .E 3l [] Encoder
:g 0 [] Power voltage
-al
E Power current
-100
10 o |USE voltage
] USE current
< > E Winding A voltage
u -
S 0 Winding B voltage
E 5 1 Winding C voltage
] Winding A current
-10 = Winding B current
10
] Winding C current
o . i PWM Level
:-:'1 - ] [] Temperature
-—é o ] 3oystick
] [] analog input
-5 [] Flags
b 500 — Start Stop
E E 0 View Save
= ]
6 -500 _: Export to CSV
-1000 =
1000
o 500
T«
PE 0
d -s00
-1000 i | : | : |
360 380 400
< >

data size: 484 KB run

Puc. 8.2: metorcs mpobieMbl ¢ MOTOPOM

Huist nuarnocTuku npobJieMbl yCTaHOBUTE MaJIeHbKYI0 pabouyio ckopocTh (1 III/¢ - onTuMalibHO) U mojaiire
KOMaH/y Japu2KeHusi. Jlajiee BKIoUnTe BbIBOJL I'PAPUKOB HAILPs2KEHUIl 1 TOKOB B 00MOTKax A u B u rpacduk
nosnuoro Toka B mDrive Direct Control (kumonka Charts, nanee ormerbre rajgoukamu). I1ogoxKIuTe HEKO-
TOpoe BpeMsi, NoKa rpaduku mocrposarcsa. Ilocie 9TOro peKoMeHIyeTcs OTHpaBUTh uX (KHONKa Save st
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COXPAHEHUs) B TEXLOJIEPKKY € 10APOOHOI (HOopMynupoBKoil 1upobiembl. noraa upu cropesuieii obmorke
HEBO3MOXKHO T0J1b30BaThcst mDrive Direct Control u3-3a mocTosHHON MOTEpH YCTPOMTBA, W BHIBOI rpadu-
KOB CTAHOBUTCS HEBO3MOXKEH. B 9TOM CiIydae Takke OOPATUTECh B TEXTOIIEPKKY C TOAPOOHBIM OTHCAHUEM
IpOOIEMBL.

8.2.3 MexaHn4yeckoe 3akKnuHmBaHue
CyimecrByer iBa criocoba CPpaBUTHCSA € 3aKJIUHUBAHUEM B MO3UIHOHEDE:
e IIpoBepHYTH MOABMIKKY PYKAMH, €CJIA ITO BO3ZMOXKHO.

e YBeIMUdTH TOK B 0OMOTKE B 2-3 pa3a Ha KOpoTKoe BpeMms (110 5-10 ceKyH 1) U mogaTh KOMAH/LY JIBUKE-
HHsI B HY?KHYIO CTOPOHY Ha HEBBICOKOIT cKopocTH (50-100 111/ c - pasymMHOe 3HadeHue). Yepe3 HeCKOIBKO
CEKYH]I 110CJI€ BPAIEHUs HA’KMMAaTh KJIABUILY OCTAHOBKU (4EpHBII KBaapaTuk) B riiaBoM okHe mDrive
Direct Control, 10 Tex nop, moka e nosgsurcs craryc power off. 9o mo3sosiut uzdexkars neperpesa
motopa. ITocsie BeImOJIHEHUs JaHHONW olepanuu He 3abyabTe BEPHYTh HACTPOWKHU obOpaTHO!

8.2.4 [suraTtenb He pearupyert Ha KOMaHAbl OABUXXEHWUSI

KouTposanaep BBIMISAUT HOPMAJIBHO, HO JBUTATEb HE HAYMHAET JBUYKEHWE 110 KOMAHE, OCTABJsSAS COODIIe-
Hust 00 omuOKax B XKypHAJE, KOHTPOJIJIED MePe3arpyKaercs. JTa OMMuOKa MOXKET BOZHUKHYTb W3-3a CYIIe-
CTBEHHO HENPABUIBHBIX HACTPOEK KAJIMOPOBOK KOHTPOJIEPA. DTO MPOUCXOJIUT, KOLJIA OXKUIAEMbIE 3HAUE-
HU$ JIEKTPUYECKUX IAPAMETPOB JIBUrATEJIsI OTJINYAIOTCS OT PEaJbHbIX HA HECKOJIbKO IMOPSAIKOB. YCTAHOBKA
HEIPABUJIbHBIX KAJIUOPOBOYHBIX IAPAMETPOB MOXKET ObITh BbI3BAHA HEPABHOMEPHOU MEXAHUYECKOH HAIDY3-
KO¥ Ha JBUTATETb WM PA3IUINEM MEXaHUIECKOTO TPEHUS 10 PA3HBIM HAMPABJIEHUSIM JIBVKEHUS. B 3TOM
CJlydae KOHTPOJLJIED MbITAeTCs CAeIaTh HEOOJIbIIOe TepeMeeHue i KaJiubpoBKu aBuraress (KaaudpoBKa,
BBINOJIHAETCS 10 BKJIIOYEHUs! [IUTAHUS JIBUTATENS) U BBIKJIIOYAETCH U3-3a cpabaThblBaHUs 3alUThI O TOKY.

Ecau BBI CTOJKHYIHCH € 3TOH MPOOIEMOi, IPOCTO BHIIOJIHHATE CIEIYIOMNEe TeHACTBIL:
e Orkpoiire mDrive Direct Control, 3arpy3ure npoduab A UCIOIB3YEMOTO JTBUTATEIS.

e Ha Briaake Stepper motor B Mmenro Settings BbICTaBbTE HOMUHAJIBHBIN TOK 200 MA | pabodyo CKOPOCTH
1 m/c, naxxmure Apply u Save to flash.

o [lonbrraiitech HadaTh ABUKEHUE, HADIIOANTE 38 TEKYIUME apamMerpamu jpuraress B okae Charts,
KaK OTTMCAHO BHIIIIE.

e Eciu amarpamMMbl BBITJISAAT HOPMAJIbHO, 3arpy3uTe OOBIYHBIE HACTPONKHU IS MCIIOJIb3yeMOro JIBUTa~
Tessa W paboraiiTe ¢ HUM, KaK OOBITHO.

8.3 3aBucaHue onepaunoHHOW CUCTEMbI NpPU UCMNOJIb30BaHUN OUO-
nnotekn libximc n agpa Linux c Bepcueii menee 3.16

KomvmmenTapmii: [Ipobiema siBasteTcst CIeICTBUHEM OIMUOKN B ApaiiBepe MOCIeI0BaTe/ILHOTO mopTa cdc-acm.
Hab6mogaercs mpr 9acTOM MOCIEIOBATEILHOM OTKPBITUA W 3aKPBITHU HECKOJIBKUX yCTPOHCTB. 3aBUCAHWE
nposisjisiercsa Ha Debian 7 (saapo 3.2), ne npossiserca Ha Debian 8 (sapo 3.16). Jonoaaurenbhas undop-
Malus o npobjeMe HaXOQUTCS 10 Celylomeil cehlike.

Pernenne: O6uosnenne rexyiieir Bepcun Linux.

8.4 lNotepa USB-coeanHeHns

HawmboJtee pacrpocTpanentast IpHAMHA TAKOTO POJIA MTPODJIEM 3aKII09aeTCs B 3a3eMJIeHIH. ITOOB! BHISICHUTH
npuYuHy TMOCTOsHHOM notepu USB-coenunenus, ciemyer:

8.3. 3asucanue onepauunoHHO# cucTtembl nNpu ncnosib3osaHnm 6ubsvoreku libximc n agpa Linux c348
sepcuen mexee 3.16


https://github.com/torvalds/linux/commit/7fb57a019f94ea0c1290c39b8da753be155af41c
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e Eciuu KOHTPOJLIED U/MiM HOABUXKKA KPELSTCs K META/UIMYeCKOMY CTOJLY, BDEMEHHO [OJJIOKUTE 1O/
HUX 9TO-HUOYIb TUIJIEKTPUIECKOE UJIU TOTHOCTHIO TEPEHECUTE UX HA JUIJIEKTPUIECKYIO TTOBEPXHOCTD;

e 3aseMynTe KOMIIBIOTED;

e 3azemyinrTe KOHTPOJLIED;

3azeMinTe MOIBUIKKY;

Ilpnmeuanue: Ecju onmcammbie BBIMIE Maru ycrpanuin mpoodsemy norepu USB-coenuuenus, 3Ha4uT Ipo-
6s1eMa 3aK/II0YAJIACH B 3a3€MJIEHUU BAIIEr0 METAJINYECKOro cTosa. Ha HeM BO3HUKAIN KOJIeOaHUs SIIEKTPU-
YeCKOrO IOTEHINATIA.

e 3amenure USB-kabenb. Hcnoavdytime moavko nposepennvie u 3asedomo pabomocnocobnoe USB-
xabeau! HewcnipaBuprit wim HexkadectBerubiii USB kaGenh MOXKeET cTaTh MPUYUHON HEMPABUIBHOMN pa-
60TBI KOHTPOJLJIEPA, B TOM YUCJIe OIIKUOOK IIPU BPAILIEHUU MOTOPOM HJIH [IPH PACIIO3HABAHUHU YCTPOICTBA
onepaiuoHHoii cucremoii. Cyrep KOpoTKHMe KabeJHl ¢ TOJICTHIMH IIPOBOJaMM M SKpaHHPOBa-
HUEeM HUIeaIbHO TOAXONAT IJIsi HAMEIKHOTO COSINHEHWST;

e lcnosb3yiite apyroit USB-mopr;

e Ucnonb3yiire apyroit ITK.

Controller mDrive
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Puc. 8.3: Ilpumep mpaBUIBHOTO 3a3eMJICHUS

8.5 probe flag - 4to 370?

’probe_flags = 1 + 4; 7 ENUMERATE_PROBE and ENUMERATE_NETWORK

«probe_ flags - 310 mapamerp, nepegaBaeMbiii B dpyHKIMIO 6ubmmoreku libxime «enumerate_ devicess. Own
KOHTPOJUPYyeET, KakK libximc.dll BBIIONMHAET MOUCK yCTPOHCTB.

’define ENUMERATE PROBE 0x01

8.5. probe_flag - 4o 370? 349
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IIposepser, sBasiercst in ycrpoiicrBo mDrive-coBmectumbiM. By/ibTe 0oCTOpPOXKHBI ¢ 3TUM ¢Jiarom, T.K
OH OTIpaBJsieT JaHHbIe B yCTPOMCTBO!

define ENUMERATE NETWORK 0x04

IIpoBepseT ceTeBble yCTpOiiCcTBA.

IIpumeuanme: B 3aBucuMocTy OT THIIA TOAKIIOYEHNsT KOHTPOJLIEPA BB MOXKETe yOpaTh TOT UM WHOH (iar

8.6 BuprtyanbHbii KOHTpoanep, kak B mDrive Direct Control

Bu1 MOoxkeTe UCOIB30BATH BUPTYAIBHBIN KOHTPOJIJIEP B CBOUX MporpaMmMax. s 9Toro ncmonb3yiite dhyHK-
[IHIO:

’device_t XIMC_API open_device (const char *uri)

OTKpBIBAaET yCTPOICTBO MO MMEHW Uri W BO3BPAIAET UACHTU(MUKATOP, KOTOPbI OyIeT UCIOIb30BATHCS It
obpaIreHnst K yCTPOMCTBY.

AprymMmeHnTsl uri- yHuKaabHbIH uaeaTudurarop ycrpoiicrsa. Uri yerpoiicTBa umeer Bui:

"xi-com:port" - # Serial port
"xi-udp://<ip/host>:<port>" - # Raw UDP connection
"xi-tcp://<ip/host>:<port>" - # Raw TCP connection

"xi-emu:///file" - # Virtual device
IIpumep:
"xi-com:\\.\COM3 # in Windows

"xi-com:/dev/tty.s123"" # in Linux/Mac

s cereBoro ycrpoiictBa «hosty» 3ro IPv4 anpec mian mOJTHOCTHIO OMPeIeIEHHOEe UMs JTOMEHa, «serialy 31o
CepUHHBIIT HOMED YCTPOUCTBA B IIECTHAIATEPUIHON CHUCTEMe.

Hua  paboret mo UDP/TCP uporokony wucnoabsyiite —«zi-udp://<ip/host>:<port>» wunu  «Ii-
tep://<ip/host>:<port>».

IIpumep:

"xi-udp://192.168.0.1:1818"
"xi-tcp://192.168.0.1:1820"

s BUpTyasbHOro ycTpoiicrBa «files 310 myTh K paiily ¢ COXpaHeHHBIM COCTOsSHUEM ycrpoiicrsa. Ecin
daitn He cymecTByer, oH OyJIeT CO3[JaH U WHUIUATH3UPOBAH 3HAYCHUSIMU 110 YMOJTIAHUIO.

IIpumep:
"xi-emu:///C:/dir/file.bin" # in Windows
"xi-emu:///home/user/file.bin" # in Linuz/Mac

Bur Takke MoKeTe WCITOIH30BATH BUPTYAJIbHbBIN KOHTPOJIIEP U3 MPOrpaMMHOro obecmedenus mDrive Direct
Control ¢ 3arpyzxenabim npoduiem. s 31oro BeiGepuTe U OTKPORTE BUPTYATBHBIN KOHTPOIep B mDrive
Direct Control. ITocsie 3arpysure neobxomumbiii npobuis (»Settings» -> «Load setting from file...») wuim
[IPOCTO YCTAHOBHUTE HEOOXOAMMbIE HTapaMeTpbl U Haxkmute « Applys. 3arem daitn Oyjer cOXpaHeH B KATAJIore
C:UsersuserAppDataRoamingXILab.conf/V_x, rie X - HOMEp BUPTYaJIbHOTO KOHTPOJIIEPA.
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B Bameit nporpaMme BbI MOXKET€ OTKPBITH 3TOT BUPTYAJIbHBIN KOHTPOJIEP, YKA3aB HMOJHBIA IyTh K (haiiy.
Hanpuwmep:

device_name = "xi-emu:///C:\Users\"user'"\AppData\Roaming\XILab.conf/V_1";
device = open_device(device_name) ;

Buumanwne: ®yuknus 3arpy3ku npoduiis peajn3oBaHa Togbko B uHTepdeiice mDrive Direct Control.
Eciu BaM HYy»XKHO M3MEHHUTH HACTPOWKHU 3Tana BO BPEMsl BBIMOJHEHUS KOIA, Bbl MOYXKETE HCIOIb30BATH
aJbTEPHATUBHBIN BapuaHT. Bl MoxKeTe 3arpy3uTh mpoduas Ha (idmm-namMaTs KOHTposiepa. OTkpoiite
mDrive Direct Control->Settings->Load setting from file... ->Bbibepure cBoii npoduin->0OK->Apply-
>Save settings to flash. 3arem BbI MOXkKeTe U3MeHUTH HACTPOHKHU B Bareil mporpamme. Kax TOJBKO BbI
3aXOTUTE BEPHYTH BCE HACTPOMKHU 1O yMOJYaHuio, BeinoaauTe Komandy READ.

8.7 CRC anroputm Ha Python

Huxe upusenen npumep ucnosbsyemoro namu anropurma CRC-16/MODBUS, koropsblii Hanucad Ha
Python.

def crcl6(data: bytes):
crc = Oxffff
for cur_byte in data:
crc = crc ~ cur_byte
for _ in range(8):
a = crc
carry_flag = a & 0x0001
crc = crc >> 1
if carry_flag ==
crc = crc ~ 0xa001
return bytes([crc % 256, crc >> 8 7 256])

data = b"\x00\x00\x00\xC8\x00\x00\x00\x00\x00\x00\x00\x00"
crc = crci6(data)

crc_str = " ".join(" ".format(x) for x in crc)
print (crc_str)

IIpumeuanune: [lo sroii ceouike Bor moxkere naiiru asropurm CRC-16/MODBUS nauucanunbiii na C#,
Java v PHP, naiinieHHubIii B MHTEPHETE C OTKPBITHIM UCXOTHBIM KOIOM.

3a paboTrocmnocobHOCTh KOJa OTBEYaloT pa3paborduku.

8.8 ne s mory HaiiTu pPyKOBOACTBO MO MPOrpaMmMmMpoBaHuUIO AOs
KoHTposinepa mDrive?

PyxoBoacTBo mo mporpamMmupoBaHuio BKOueHO B apxuB libxime 2.X.X, rme 2.X.X - Homep Bepcun. Py-
KOBOZIcTBO HaxoauTest B /ximc-2.X.X/ximce/doc-ru/libximce7-ru.pdf. PykoBoacTBo Mo mporpaMMUpOBaHUIO
MOXKHO HaWTH Ha HAIEM BTOPOM caiite libximc.xisupport.com unm Ber moxkere ckauars ero PDF sepcuro.
PyxkoBoacTBo mo mporpaMMupoBaHuio co3gano B cucreme Doxygen.
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8.9 Kak peannsoBatb KHOMKY 3KCTPEHHOW OCTAHOBKU?

Jns peanm3anny KHONKY aBapHiHONW OCTAHOBKM BaM MOTPEOYETCs MCMOIb30BATh 4udiposols 6x0d/6bir00 00-
wezo naznavenus (kourakrter 9. EXTIO IN 1 u 18. DGND, digital ground), pacnonoxenubie Ha
passeme DVI-I.

Ncnonways O6ubAMOTEKY libximc, HYKHO Oymer YCTaHOBUTH daar 0x5 -
EXTIO SETUP_ MODE IN ALARM (cum. Komandy SEIO).

Ecnu i ucnons3yere mDrive Direct Control, myxkuo custh daaxor «IO pin is outputs B nacmpoiixax
EXTIO , a 3aTem u3 BBIMTQIAIONIEr0 CUCKa BbiOpaTh «Alarm on input».
ExtIO setup
[] 10 pin is output
[ ] Invert
ExtIO mode
Alarm on input -

Out always off

Bakno: /g KHOIKEM aBapWifHOW OCTAHOBKM peKoMeHjyercs: ucroiab3oBarbh umenano ALARM, tak kak
ALARM He 103BOJIUT BbLIOJIHATH Kakue-1ubo AeficrBus 10 TeX HOp, LOKa oH He Oyuer cHpowen (cOpoc
OPOUCXOIUT C TOMOINBIO KHOMKK StOp WM TpU BbI30oBe KoMaHabl stop). Ecim Bmecto ALARM wucnoss-
3yercst Apyras KOMaHIA, HampuMmep «stopy mam «power offs, To mpu BBI30Be 1000 KOMAHBI IBUKEHUST
(MOVE/MOVR/LEFT/RIGT) nBu:keHne IpoJOZKUTCS, HECMOTPSI Ha TO, YTO KHOIIKA OCTAJIaCh HaXKaTOi.

B dyuknmonas aBapuiiHoii KHOIIKM He 3aJI0XKeHa ILIaBHas OCTAHOBKA!

8.10 Kak BepHyTb okHo mDrive Direct Control, koTtopoe ckpbliocb
3a npeagenamwu 3kpaHa?

Bce manabe yCTAHOBIEHHBIX TPOIPAMM XPAHATCA B CKPbITOi nanke AppData (HacTpoiiku, 3aK/IaIKU, UCTO-
pust, coxpanenus u T1.). OJUH U3 CIeLYIOMUX [MIaroB MOMOXKeT BaM BOCCTAHOBUTH MOTEPAHHOE OKHO mDrive
Direct Control:

Hacrpoiiku mDrive Direct Control o ymoJrdaauio.  Ilepeiinmre B Katamor
C:\Users| <your_user>\|AppData|Roaming -> wuaiiaure unauxy zilab.conf -> uepeumenyiire uiu yua-
maute ee. Ilocsme 3toro mactpoiiku mDrive Direct Control 6ymyT BoccTaHOBJIEHBI TIO YMOJYAHWIO, U BCE
MOTEPSTHHBIE OKHA JTOJIKHBI BEPHYThCS.

Bl Takxke MoxKeTe Bpy4YHYIO H3MEHUTH pa3mep okHa. [y sroro B nanke zilab.conf naitmure daiin ¢ cepuii-
HBIM HOMEPOM BAIIero KOHTpoJuiepa, wanpumep: SM123.cfg , orkpoiite ero Ji06bIM TEKCTOBBIM PEIAKTOPOM
¥ U3MEHUTE TOJIS:

[settingsWindow_params]
position = @ Point (411 1057)
size = @ Size (722 286)
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Pacmosiokute okHa KackamaoMm llérkauTe mpaBoit KHOIKOM MBIIIK 110 HaHe u 3a7a4. Beibepure «Paco-
JIOXKWUTH OKHA, KaCKa0M». Bce OTKPBITHIE TIPOrPaAMMbI TTOSIBATCS TIEPET, BAMU, U MOYKHO Oy/IeT pacCOPTUPOBATH
ux.

Bxurounte obHapyXkeHHe auciiiieeB Haxkmure mpaBoil KHOMKOM MBIIMIM HA PabOdIeM CTOJE W BLIOEpH-
re «[Tapamerpsr skpanas. 3arem meakauTe «Obnapyx)urhby. Windows BepHET npomasiire OKHA HA IKPAH.
ITomoraer, ecn mpobieMa BO3HMKJIIA M3-33 TOTO, YTO ¥ BAC HECKOJIHKO MOHUTOPOB.

Vzmenure paspenienue skpana [l[gnkuanre mpaBoit KHONKOI Mbiu Ha pabodeMm cTose u Haxkmure «Ila-
paMeTphI 9KpaHas. B OTKPBIBIIEMCsT OKHE W3MEHUTE Pa3pEINeHne HA KaKOoe-HUOyIAb APYroe, [TOCTYITHOE BaM.
Windows nepemectuT Bce BbImeinne 3a mpeesabl IKpaHa oKHa obparHo na muciiei. Ilocse sroro moxuo
BEPHYTH TO PaspelieHne, 910 ObLIO y BAC M0 YMOTIAHUIO.

Ucnonb3yiiTe cogeranme Kiaswumi [lepBoiM memom, caesaiite «cOekaBiees OKHO AaKTUBHBIM. 10 €CTh, BbI-
JIeJTTE €r0 MBIIIKON Ha maHenn 3a1ad uin depe3 Alt+Tab nepekmounTecs Ha Hero. Haxkmure KoMOMHAIINIO
Alt+npoGen. OHa OTKPBIBAET CHEIUATHLHOE CUCTEMHOE MEHIO aKTHBHOrO OKHA. Jlajee HaXKMMaeM CTPENKY
BHU3 Ha KJIABHATYPe U BbIAessieM BTopoii myHKT — IlepemectuTtsh. Haxxumaem Enter. Temeps, mocie Hazka-
tust Enter, okuo roroso k nepemerniennio. HaxkMure kiaBuiily B/ieBO wiiy BIPABO HA KJIABUATYPE U HAYHUTE
epeMeIraTh OKHO. Bbl yBUINTE KOHTYD MEPEIBUTAEMOM mporpaMmMbl. [Ipogorkaiite yaep:KuBaTh KJIABUIILY
CO CTPEJIKO# /IO TeX IMOop, MOKA BeCh KOHTYD He OKaXKeTcs Ha BUANMOM pabouem crosie. ITocse aToro nazkmmnre
Enter.

8.11 Kak npoBepuTtb, ycTaHoBsieHO nun coeguHeHmne ¢ mDrive n ak-
TUBHO /1N OHO euie BO BPeMsi MOEero ceaHca C NoOMOLLbO Onb-
nnotekn libximc?

Y100bI TOCTOSHHO TPOBEPSATH HAJIMYNE COEIMHEHNST MEXKTy KOHTPOJIIepoM u budsmorekoit libxime, peryssip-
HO oTHpasJdgiTe koMmanmy get status B mukiie.

result_t XIMC_API get_status (device_t id, status_t *status)

OnwucaHHbIi BBIIIE METON MOXKET OBITh peajn30BaH B JI000i MporpamMme, HCIONB3YIONLYI0 OubIMOTEKY
libxime.

ITpumeuanme: AHAJIOTMUHBIN METOI MPOBEPKU coeauueHus peaan3osan B mDrive Direct Control

8.12 VYnpasneHue Raspberry Pi

Baxkno: Iloggep:kuBarorca modrn Bce opmomsaruble koMmobiorepsl ARM (Raspberry Pi 1/2/3/4/. ..,
NanoPi, Cubieboard u r.1.). Equncreenubiv orpanudenuem spisercsa 1o, 9410 sapo ARM goskHO GbITH
BepCUU 7 WJIHA BBIIIIE

8.12.1 Pabora c nporpammHbiMm obecnedeHnem mDrive Direct Control Ha npouec-
cope ARM

IIpenynpexgenume: mDrive Direct Control we 6yger paborars Ha nporeccope ARM!

8.11. Kak nposeputb, ycraHossieHo s coeguHenne ¢ mDrive n akTUBHO N OHO ewe Bo Bpemsi Mo2bd
ceaHca c nomouybio 6udnuorekn libximc?


https://libximc.xisupport.com/doc-ru/ximc_8h.html#a9f32ed3d3c01e2c73217a20fbf07818f
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Ecisiu B Bawem linux ecrb rpaduyeckas 000104Ka, Bbl MOXKETE HCIIOJIb30BATh HEN0IEPHCUBAEMBLE NPUMEDDL,
CpeIn KOTOPBIX eCTh mpuMephl, HanoMmuHaomue mDrive Direct Control.

8.12.2 Pabora c bubnunorekoi libximc Ha npoueccope ARM

Mns paborer ma Linux Tpebyerca ycranosuts 06a naketa libxime7  x.x.x u libximc7-dev  x.x.x memesoi
APXUTEKTYD B YKa3aHHOM MoOpsifike. /[l yCTAHOBKHU MAKETOB MOYKHO BOCIOJIB30BaThCs .deb KoMmamHIoi:
dpkg -i filename.deb, rae «filename.deb» - 310 umsa nakera (nakerst 8 Debian umeror pacuupenue .deb).
Bauyckarb dpkg neobxouumo ¢ upaBaMu cylepuosib3oBaress (root).

B OC na 6aze Linux kouTposaeps mDrive 1okl pacmo3HaBaThesa Kak ycrpoiicrBa tty ACMn u umers
CHMBOJIMYECKYIO CChIIKY B /dev/mdrive/

KonTposnep MokeT He BUAETHCS B CHCTEME W3-33 OTCYTCTBUS IPAB JOCTYTMa K ycTpoiicTBy. UToGbI permurh
3Ty npobsemy, co3maiire daiin: /etc/udev/rules.d/60-mdrive.rules u 100aBbTE B HETO CJIEAYIONILYIO CTPO-
Ky: SUBSYSTEM=="usb ATTRS{idVendor}=="067b MODE="0666"

WNnentudurarop idVendor MOXKHO y3HATH, BBIMOJHUB KOMAHTy lsusb. Takrke OJHUM M3 BO3MOMKHBIX PEIe-
Huii npobaembl «no device found» sapasiercs mobasienue nosb3oparend B rpynny dialout. Baxkmo: ITocie
J100aBJIeHUs [I0JIb30BATE/ S B IPYIILY HEOOXOAUMO IE€Pe3arpy3uTh KOMIIbIOTED.

Kowmiutekr pazpaborduka MOXKHO CKadarh Ha crpanuie [Iporpammuoe obecriedenne. OH COIEPKUT CKOMIIH-
JupoBaHHy0 6ubmoreky libxime gaa cucrem Windows, Linux u Mac OS, pyKOBOACTBO IO TPOTpaMMUPOBa-
Huto u npumepsl. Libxime — 310 kpoccmnardopvennas oubnmnoreka, momaepkuaiorias a3biku C++, C#,
Delphi, Visual Basic, Matlab, Java u Python. IIpumepsr, Bkitodennbie B maker 6ubIMOTEKH, TPEIHAZHAYE-
HBI J71s1 OBICTPOrO0 O3HAKOMJIEHHS C MPOrpaMMHUpPOBaHUEM i KoHTposaepoB mDrive. Mcexomamku Libxime
TAKKe JOCTYIIHDI J1J1s CKAINBAHM.
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