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O npogykTe

1.1 O6wwue cBepeHus

Puc. 1.1: Tpexocusriit Kourposiep mDrive

Mpsr mpegiaraeM HEIOPOroi yIbTPAKOMIIAKTHBIN KOHTpoJuiep ¢ uatepdeiicom USB u Ethernet mgisa marossix
n BLDC-aBuraresieit ¢ BHEIIHINM THTAHUEM.

3abypTe 0 rPOMO3JIKHUX U JOporux KonTposuiepax! Bee, 9o Bam HyKHO, 910 miarosbiit win BLDC-asuraress,
kourpoJsuiep, kabesb USB/Ethernet u s11060if crabuiusupoBanubiil BHelHuii ucTo4HuK nuranus. He nyzxHo
HUKAKOTO aKTWBHOTO OXJIAXKIEHWS. BJiaromaps COBpeMEHHOW KOHCTPYKIIMKM KOHTPOJLIEPA MOYKHO HWCITOIH30-
BATh JIaKe MPOCTHIE U HEIOPOrUe MOABUKKH I JOCTUKEHUsI BHICOKON CKOPOCTH W TOYHOCTH. KOHTpOIIED
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OTJIMYHO LOAXOAUT Jijisi yupassenus marosbiMu u BLDC-BuraresisiMu ¢ HOMMHAJIBHBIM TOKOM OOMOTKH JI0
3A. KonurpoJuiep paboTaeT Kak C IMaroBLIME JBUTATEIIMU 0€3 00pATHOMN CBsI3M, TAK U C MIArOBLIMY JIBUTATE-
JISIM¥, OCHAIIIEHHBIMU SHKOIEPOM B IEITH OOPATHON CBsI3U, B TOM YHCJIE JIMHEHHBIM JHKOIEPOM HA MO3UIMOHE-
pe. USB/Ethernet-coeaunenue obecrieduBaer JerkoCTh MOAKIIOYEHUs U TPOCTOTY PAGOTHI ¢ KOMIIBIOTEPOM.
HeckosibKO KOHTPOJLIEPOB MOI'Y T ObITh [OAKJIIOYEHbI K OJHOMY KOMIIbIOTEDY depe3 Heckobko USB /Ethernet-
nopros. Konrposuiep coBmecrum npakrudecku co scemu ouepanuonubivu cucremamu (Windows, Mac OS X,
Linux u T 1.)

% mDive Direct Control 303 - M1 - o
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T'naBHOe okHO ynpasierns mDrive Direct Control (0OXHOOCHBIH PeKHM) T'naBHOe okHO ynpasierHsa mDrive Direct Control (MHOTOOCHSIH peKHM)

C KOHTPOJLTIEPOM HPENOCTABISIETCS BCe HEOOXOIUMOE IMPOrpaMMHOe obecredenne BKITI0Yas KOH(QUTYDAIH-
ounble Gaitibl (upodunu B dopmare .cfg), urobbl GbicTpo Hadarb PaboTy [0 HPUHLKUILY <HOAKJIIOYUI U
pabotaers. [ToaTomy Bce, UTO BaAM HYYKHO - 9TO OTKPBHITH KOHTPOJIJIEP B TPOTPAMMHOM obecredernn mDrive
direct control, 3arpysuth .cfg daiin mas cBoeit momsuxkku u HaxkaTh «Applys. Temeps Bar KOHTpOJLIED
MOJIHOCTHIO HacTpoeH! BBeaure KOMaH IbI TIEPEMEINEHIsT W KOHTPOJLIEDP WX BBIMOJIHUT.

1.2 lMNpeumywecTBa

1.2.1 OcHoBHble NpeumyLiecTBa

o Camwiii komnarmmuoi! Tabapursr 155 x 112 X 59 MM €O BCeMU pa3beMaMu, TOIXOIUT JJIsI BCEX IIAarOBhIX
JBUTaTEIE ¢ HOMMHAJIBHBIM TOKOM OOMOTOK 70 3 A.

o [Tomnum ece! He Hy?KHO COXPAHATH TEKYIILYIO TO3UIUAIO HA KOMIIBIOTEPE, KOHTPOJLIED CIETAET ITO CaM,
UCIIOJIB3Ys COOCTBEHHYIO SHEPIOHE3ABUCUMYIO HAMATH JAXKe [P HEOXKUJAHHON IOTepe MUTAHUS.

e Yumeer paborarh ¢ nepudepuneit! [Mommep:kka snkodepa, MazHUmMH020 MOPMO3Q, 0AHCOTUCTNUKG, KOHUE-
6UK06, TATINKA, HYJI€BOU TTO3UITUH.

e Bcmpoennas rarubposra wyss! Omuaol Komandol, MO Konuesukam, damuuky 060pOmMos, SHeUHEMY
CU2HAAY WA IO UX KOMOWHarmsim!

1.2.2 Bce npeumyuiectsa

o JleiicrBuresibuo morubiit! Konrposuiep orimano nmoaxomur Jyis ynpasjeHus marosbivu u BLDC-
JIBUTATEJIIMU ¢ HOMUHAJIBHBIM TOKOM OOMOTKY 10 3 A.

e Buibepu croit uarepdeiic! USB uan Ethernet mopThl BCTpOEHBI ¥ TOTOBBI K UCIOJIb30BAHUIO.

e Ilo nacrosimemy 6bicrpsiit! o 15 000 nosHbix maros/cex npu JaroboM jesieHuu inaral

1.2. MNpeunmyuwecrea 2
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o Tounbiii! Pexkumbl sesienus wara: nojHowarosbii, 1/2, 1/256 wara Ha Bcex CKOPOCTSX.

o [lomnum ece! He Hy?KHO COXPAHATH TEKYIIYIO TO3UITAIO HA KOMIIBIOTEPE, KOHTPOJLIEP CIETAET ITO CaM,
UCIIOJIB3Ysi COOCTBEHHYIO SHEPTOHE3ABUCAMYIO TAMATH JAKe MPYU HEOXKUJAHHON MOTepe MUTAHUS.

e Yumeer paborars ¢ nepudepueit! Ilogmepxkka xeadpamyprozo snkodepa, mazHUMHO20 MOPMO3Q, IAHCOT-
CMUKE, KOHUEeBUK06, TaTIuKa, HyaeBol mo3uiuu. OTaenbhblit crabuin3upoBannbiii Bbixon 5 B 500 MA
Jutst iepuepun.

e Bempoennas warubposra wyss! OmHOM KoMandol, O KoHuesukam, damuuky 000pOmMOG, SHEWHEMY
CU2HAAY WK IO UX KOMOuHAaIpsaM!

e Apronomubiii! Xorure paborarb aBroHOMHO - noxkasiyiicra. I[lommep:kuBaercs BHEIIHWE docoticmurk,
KHONOUHOE YNPasierue WA UX KOMOWHAIHS.

o Dxonommnii! CHEUNKEHEE TOKA Yepe3 0OMOTKY JIBUTATEIS B pEXKUMe yaep:kanus. [I[porpaMMHO, ¢ rarom

1%.

e Becmywmnniit! [lnaBroe nBuzkeHmne Ha MAJIBIX CKOPOCTSX, OTCYTCTBHE JIOMOJIHATEIbHBIX IIIyMOB HA O0JIb-
KX,

e Bammmennsiii! ESD 3amura mo BceM KOHTaKTaM BHEIIHUX pa3beMoOB, 3ammTa oT K3 B 1emnsax asura-
TeJs.

o Buumamervnoii! KonTpomupyer TemMmeparypy mporneccopa, CUIOBOM 4aCTh; TOKUA U HANPSKEHUS KaK
CUJI0BOrO nutanus, Tak u USB.

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

e Vmpajgmomuii u yrnpasisembrit! Becrpoen 6x0d u 66100 cunzporusayuy, TO3BOJSIONIANT HAYATh JTBHU-
JKEHME B 33/IAHHYTO [O3UIMIO 110 BHEIITHEMY CUI'HAJY U/WJIM BbLIATH CUIHAJI IIPU JOCTUKEHUH 33aHHOI
Ho3uLMK. BerpoeH aHa.10206v11 6200 00IIEro Ha3HadeHus, Lu@posot 600-6b1r00 00ULE20 HAZHAYEHUS.

o Tlouaruniit! Cmamychviii céemoduod oTpaskaeT COCTOSTHINE KOHTPOJLIEPA W HAJIMYNE 3JIEKTPOTUTAHUS .
st ymoberBa 06a curHajia U COCTOSTHUE KOHIIEBUKOB TaKYKe BBIBOIATCS HA BHEIIHUE CBETOIUOJIBI.

e Paboraer ma soboMm koMmmbiorepe! Bce mporpaMMuoe obecredeHue, IOCTABISEMOE C KOHTPOJLIEPOM,
cosmectumo ¢ Windows (XP SP3 - 11), Linuz, Mac OS for intel, B Tom ducie ¢ 64-6urHbiMEU BepCUsaME
u Apple Silicon (¢ ucnonpzosannem Rosetta 2).

e IIpumeps! s 3bIKOB MporpaMMuposanust! KoHTposuiep mocrapjisiercs ¢ Kpocc-miaardopMeHHol 6ub-
JINOTEKOW U TPUMEpaMU, KOTOPBIE TO3BOJISIOT OBICTPO HAYATH MPOrPAMMUDOBAHUE C HCIOJIH30BAHUEM

C, C#, Python.

o [lonnopynryuonarvrusd unmepgpeic! Konrposmep mocrapisercs ¢ uHTEP@ENRCOM HOJb30BATENS
mDrive Direct Control, mo3BoOISIOMKM JIETKO YTIPABIATh BCeMU (DYHKIUSIMHU yCTPOHUCTBA 0e3 Heob-
XOIUMOCTH B pa3pabOTKe COOCTBEHHBIX TTPOTPAMM.

o Cobemeennviii cxpunmosniii azvk! B mDrive Direct Control maTerpupoBas CKpUNTOBBI S3bIK, M03-
BOJIATOITHAI JIETKO, 6e3 KOMIUJISIIUA U OCBOEHHUsI KAKOrO-JIN00 sI3bIKa MPOrPAMMUPOBAHUS 3a/IaBATH O~
CIIeIOBATEJIbHOCTH JIEHCTBUIT, BKJIIOYAs [IMKJIBI U YCJIOBHbIE [EPEXOJIbI.

o Peanus3o8an HOBbLT AA20PUMM YNPABAEHUA ULG208bLM deuzamerem ¢ sedyusum snkodepom! Ha Bcex KOH-
Tposutepax mDrive ynpasiienue JBUKEHUEM C HCIIOJIH30BAHUEM OOPATHON CBSI3M 11O SHKOEPY JeJsiaeT
IepeMeInenus aBuraress 0oiee ObICTPBIME U O0Jee MaaBHbIMA. HUKAKUX MPOCKATB3bIBAHUN, 3aMITHOK
U CPLIBOB JIBH2KeHus!

1.2. Mpenmyuwecrea 3
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1.3 TexHmn4eckmne xapakTepucTuku

1.3.1 TpeboBaHus K 3neKTpoaBuraTento

Tun snekrpogsurarens: ounossgpubiil marossiii, BLDC.
HomunansHbIl TOK B 0OMOTKe: He MeHee 100 MA.

HomuuambHoe Hampsizkenne Ha 0OMOTKe: He MeHee 2 B.

1.3.2 JnekTpuydeckne xapakTepucTuku KOHTpoanepa

Pexumbl 371eKTpONATAHAS: OT BHEITHETO NCTOUYHUKA, [TUTAHUSI.
Tok B Kaxk10i1 06MOTKe marosoro japuraress, BLDC-asurarens: 10 3 A.

MaxkcumaabHas 9acTOTa CIeI0BAHN UMITYIHCOB ¢ 3uKoAepa: 200 k['11 aia mecummerpuaroro u 5 MI'n
nst mudhepeHnnaaTbHOrO.

CrabunusupoBanublii BbIxon 5 B (mj1a muranus sHKOIEpa U Mpodeil BHENTHEH 3JIEKTPOHUKHT ): BBIXOIHOM
ToK He 6omee 100 MA, cTaBUILHOCTH BBIXOIHOTO HANPSYKEHUS HE Xyxke 5%.

ESD 3amura no Bcem kourakram Buemnux pazbemon (DVI-I) USB type B, nuranue).
Bamura 0T 3aMbIKaHUs OOMOTOK JABUTATENsT HA «3EMJIIO».

3almmTa OT 3aMBIKAHIS OOMOTOK JBUTATENS MEKIY COOOA.

3ammra oT NOAKII0YEeHNs /OTKIIOYEHNST IBUTATENsT K KOHTPOJITIEPY B Mporiecce paboThI.
BamuTa 0T 10JAYM MUTaHUs HEBEPHOI nosgpHocTu (He Gosiee 1 cek).

Bamura o1 110/a4n HAUDsi2KEeHUs nuTanus 6osbiue gomycrumoro (e 6osee 1 cex).
Orpanwdenne TOKa, MOTPEOIIEMOrO OT BHEITHErO UCTOYHWKA, MTATAHUS .

Orpanwdenrie CKOPOCTH BPAIEHUS TBUTATEJIS.

VceraHoBKa IPOrpaMMUPYEMOro pabodero TOKa IPOTEKAMIIEro Yepe3 OOMOTKH LIArOBOIO JIBUIATEIsL C
TO4HOCTBIO 10 10 MA.

IIporpaMmvupyemoe yMeHbIIEHHE PAbOIEro TOKA Yepe3 OOMOTKH ITArOBOTO JBUTATENS: C MATEMATHIE-
CKOil TouHOCTBIO 1% JyIa pexkuMa, yAep KaHus.

1.3.3 B03MOXHOCTW yNpaBAeHUA ABUXXEHUEM

Pexxnwmebl fenenns mara: mosHomarossii, 1/2, 1/8, 1/256.

Becmymuoe nBurkenue Ha MaJIbIX CKOPOCTHX.

MunumanbHas CKOPOCTh: 1/256 mOMHOro mara,/cex.

MakcumasbHast cKopocTb: 10 15 000 MOJHBIX MAroB,/ceK MPH BCEX PEXKMMAaX JIEJICHHs IIara.
Munnmansaoe cMenienne: 1/256 mara.

Maxkcumasbuoe cmernenne: 2 147 483 647 monHBIX HIAIOB [IPU BCEX PEXKUMAX JI€JI€HUS [IATA.
Pexxnum 11aBHOrO Havasa,/OCTAHOBKU JIBHKEHNUSI.

Cuerynk nosurwn: 40 6ut (32 6uT - MOMHLIHA mar, 8 GUT - MUKPOIIAr).

Pe}KI/IMbI JABHU2KCHUA: IBU2KEHNE B HAIIPDABJICHUH, ABU2KEHNE B 3a/laHHYIO TOYKY, CMEIIIECHUE Ha 3aaHHY 0
JeTBTY, TTOAAepKAHNE 3aJAHHONH CKOPOCTH, TPATICITNEBUIHBIN TPOMUITH CKOPOCTH, PEXKUM KOMTIEHCAITTHT
JrodrTa.

1.3.
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1.3.4 JononHutenbHblie hbyHKLUUN MPOLLINBKN

Pexxum aBrokamnbposku «HOME» ma ypoBHe mpomuBKu.
CoxpaHeHnue/3arpy3ka HaCTPOEK B SHEPIOHE3ABUCHMYIO MAMATh KOHTPOJLIEDA.
O6HOBJIEHME POIIUBKU B SHEPIOHE3ABUCUMON TaMaTU KOHTposuiepa no USB.

ABroMmarmaeckoe COXpaHeHNe MO3UINU TI0 CIETYNKY MAroB 1 110 9HKOAEPY C 33,]1[HTOI71 OT HEOXKUJAHHOT'O
OTKJIIOYCHUA ITNTaHUAd.

1.3.5 OdononHutensbHble pyHKUNU, peann3oBaHHblie Yyepe3 padbem DVI-I

OrpaboTKa CUTHAJIOB C OJHOTO WU JIBYX KOHIEBUKOB. KoHMUrypupyercs mporpaMMHO.

OrnpesiesieHre «IOTEePH MArOB» W BOCCTAHOBJIEHUE IPABUIIBLHON MO3UIMK C MOMOIIBIO TaTIuKa 000POTOB
UM KBAIPATYPHOTO SHKOAEPa, (TIPU MOIIEPKKE COOTBETCTBYIONMIEH BO3MOKHOCTH B TO3UIMOHEDE).

Ornpenenenne mMOJIOXKEHNs C MTOMOIIBIO KBAIPATYPHOrO SHKOAEepa. Pexnm x4.

JIBr>KeHue MaroBOro JABUTATENs B PEKUME «BEYIIEro SHKOAEPAy, T.€. C ONOPOil HA MOKA3AHUS KBA/I-
paTypHOro 3HKOJEPA, ObecrednBaoiiee ABuKeHne Oe3 MoTepy IMIAroB HA MAKCHMAJILHON TOCTYIIHON
CKOPOCTHU.

Bx0/1 cMHXpOHU3AIMK — [IPY TI0JA9€ UMITY/ILCA Ha 3TOT BXOJ (CpabaTbiBaHue, MOJSPHOCTD U JIJIUTE b
HOCTh HACTPAUBAIOTCS M0JIH30BATEIEM ) KOHTPOJIJIED HAUMHAET JIBUKEHUE B 3apaHee 33 JaHHY 0 IO3UIUIO
nin Ha 3amannoe cverrenue. [lapamerpsr: TTL 3.3 B.

Boixo cuHXpOHU3ALMY — BbIIAYA UMILYJIHCA C YTOIO BbIXO/IA KOHTPOJLIEpa (CpabarblBaHKe, H0JISAPHOCTD
U JJIATEIbHOCTh HACTPAMBAIOTCS MOJIH30BATEIEM) TPOU3BOIUTCSA JIUOO TO HAYALY ABUIKEHUS, JU0O
3aBEPINEHUIO JIBUKEHHUsI, U0 Yepe3 3a/jaHHoe mepemerienne (3a1aeTcs nojb3osareneM). [lapamerpor:
TTL 3.3 B.

Bbixozbl /17151 HOAKIIIOYEHUs] KHOILIOK yIIpaBJieHust ( «BIPaBO», «BjieBO» ). Haxkarue Ha KHOIKY OPUBOAMUT
K JIBU2KEHUIO B 33/IAHHYIO CTOPOHY C IOCTENEHHBIM HACTPAMBAEMbIM POCTOM CKOPOCTH U B COOTBETCTBUU
¢ HAaCTpoO#KaMu ycKopenus n apyrumu napamerpavu. [lapamerpsr: TTL 3.3 B.

Bxon «mxkoiictuky. [lo3Bosisier paboTars ¢ IKONCTUKAMU C TUAMA30HOM BBIJABAEMBIX HANIPSIYKEHUI HE
mmpe 0 - 3 B.

Broixon juist ynpasienus MarauTHbiM TOpMO30M. [lo3Bossier ynpaBiisTh MArHUTHBIM TOPMO30M, YCTa-
HOBJIGHHBIM Ha OCh Tarosoro asurarens. [lapamerper: TTL 3.3 B, 5 mA.

Amnajsiorossliii Bxos, o01miero Hasuadenus. Ilossosser paborars ¢ curaanamu 0-3 B. Yacrora cauThiBaHus
1 xI't. Korndwurypupyercs nporpaMMHO.

Hudposoii Bxoz/Bbix0A 001IEro Ha3uadenus. acrora obuosienusi 1 k', Koudwurypupyerca npo-
rpammuo. [Tapamerpsr: TTL 3.3 B, 5 mA.

Hudpossie korTakTel «Powers u «Status» mybaupyror LED wrImkaTop u mpegHa3HAYEHBI IS TPsi-
MOT0 TOJKJIIOUeHUs ¢BeToanon0B. Texandeckue xapakrepucruku: TTL 3,3 B, 2 mA.

Co3ganne MHOroOOCHBIX cucreM. B kopuyce mDrive nomemaercs no 3 oceil. st oObeaunenus: bosee
3 oceii MoxeT ObITh UCLOJb30BaH cranaapTHblil Brewnuii USB-xab wnu Ethernet-xabesnb (uiist srux
neseii Ha kopryce mDrive pacmosnoxeno 2 Ethernet-nopra). Ha ITK muOroocuast cucreMa BBITJISIIUT
KaK MHOYKECTBO BUPTYAJIbHBIX TIOCIEI0BATEIHHBIX TIOPTOB WM KaK HECKOJIbKO Ethernet-ycrpoiicTs, mo
YUCITY MOAKJIIOYEHHBIX OCeH.

1.3.6 lNporpammupoBaHune

KonTpomanep nocrasisiercs ¢ Kpocc-miardopMeHHoit OnOIHOTEKOH 1 MPpUMEPaMHU, KOTOPBIE TTO3BOJISIOT
ObICTPO HAYATh IporpammupoBanue ¢ uctnosib3oBanuem C, C#, Python.

1.3.
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e Konrposuiep nocrasisiercs ¢ nporpammubiM obecriesennem mDrive Direct Control, B koropoe unre-
TPUPOBAH CKPUITOBBIN S3bIK, AUAJEKT KcmaScript, mo3BoIsSIOmumii JJerko 663 KOMIUIAINNA U OCBOSHUS
KaKOr0-JTM00 sI3bIKA, MPOrPAMMUPOBAHUS 33aBATH IMOCJIEI0BATEILHOCTH JEHCTBUI, BKIIIOYAS IUKJIbI
u yciaoBuble Tiepexonbl. Ho ecnu BbI He xoTuTe mporpammuposarb, mDrive Direct Control mo3somnser
JIETKO yIPAaBIATH BCeMH (PYHKIUSIMH YCTPOMCTBA 0e3 HeOOXOMMMOCTH Pa3spabOTKH COOCTBEHHBIX IIPO-
rpamu.

Banmanwme: PykoBoaCTBO 10 mporpaMMUpPOBAHUIO MOXKHO HaiiTu Ha, caiite libximc.xisupport.com wuim
Bor moxkere ckagars ero PDF Bepcnro.

1.4 CsopgHasi Tabnvua xapakTepucTuk

KomnmaecTro oceit 1-3
Cucrema nuraHus e/IMHAs HA BCe 3 OCH
Ilonnep:knBaeMble TUTIBI TBUTATEIECH ounosspubIil marossiii, BLDC

HovmumaansHbli TOK B 00MOTKE maroso- | 10 3 A
ro/BLDC npuraresns

PekuMbl fe/eHns mara, HoJTHOMIAroBkIi, 1/2, 1/256

MaxkcumasbHasg CKOPOCTh 710 15 000 noIHbIX mAros,/cex

Jnanazon HAMPAKEHUS MTATAHAS 12-36 B

KonuuaecTBo 1@ poBbIX BxO- | 3 Bx0oza, 1 Bbixox (EXTIO)

JIOB / BBIXOZIOB

CucremMa CHHXPOHH3AINH BHyTpeHHsis (0brasi Jyisi Bcex oceil, /i BO3MOXKHOCTH CO3/1a-

HUsl CBHA3AHHOIO JIBUMKEHUs 110 TPAEKTODPUM) U BHelIHsisd (UH-
JIUBULYAJIbHASL JIJIsL KA2KJI0H OCH )

Bo3mMoxkHOCTD 33/1aBaTh HAIPS2KEHUE or 5 70 24 B nna seixogos EXTIO, SYNC, EMBRAKE (3a-
Bucut or Hanpsizkenus, nogansoro na EXT REF SUPPLY)

IMoakmouenne xk TTK qepe3 USB uan Ethernet

labapursr KOHTpPOILIIEPA 155 x 112 x 59 MM

Jlnana3oH Temmeparyp xpaneHnusi KOH- | or -20 mo +70 °C

TpOJLIEPA

Huanazon paboumx remieparyp KoH- | or +5 0 +60 °C

TpoJLIEpa

IIpumeuanume: Konrpomnep me TectupoBasica B Bakyyme. Ckopee Bcero, KOHTpoJuiep Oyaer paborarh B
BaKyyMe, HO BayKHO, KaK TEILJIO OYIEeT OTBOAUTHCS OT KOPITyCa.

Bec xouTposiiepos:

OHOOCHBIH KOHTPOJLIED 533 T
JIByXOCHBI# KOHTPOJLIED 603
TpexocHblit KOHTPOJLIED 669 r

1.4. CsogHas 1abnnua xapakTepucTuk 6
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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
HamnpsxeHuda 12 - 36 B. Pekomenayemble mapamerpbl 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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Mortop I
usB /

K Ethernet KOHTpQJmep + biok | 750B
mDrive ) = TTUTAHUS

JT_ e

Puc. 2.1: Cxema nofx/Io9eHns KOHTPOJIEPA C 3a36MJIEHHEM 9epe3 MUHYCOBbIH TPOBO/L OJI0KA MUTAHMS

Ilpeaynpexxaenue: Biok nuranums m0TKEH 00€CIeINBATH HEOOXOIUMBIN TOK 171 BPAIIEHHS JIBUTATE-
Jist. AGCOTIOTHBIM MUHUMYMOM SIBJISIETCS TOK, PACCUMTHIBAEMbIi 110 hpopMyJIe

2% Imotor * Umotor

Ipower.min = U
power

rie Ipower.min 3T0 MAUHAMAIBHBIN pabounii TOK O/0Ka MHUTAHUA, Ipotor 3TO pabounmit TOK depes oOMOT-
Ky apurarend, Upgwer 3TO cTabHIu3upyemoe HampszKeHme O0Ka IHTaHHUA, & Umotor 3TO HOMHHAIb-
HOe paboduee HAMPSKEHUE IBUTATENsI. PEKOMEHIyeTCsl MCMOJIB30BATh OJIOK MUTAHUS C PADOYUM TOKOM
Tpower 2 2 * Inower.min- Hampskenne Upoyer JOTKHO OBITE BbITIE Upyotor. 1€M BBITIE HANPAXKEHNE MTHTA-
HUsA, TeM OOJIbINeH CKOPOCTH BPAINEHHS MOYKHO JOCTHYD.

Mo2KHO KCIOJIB30BAaTh IapaMeTp MOIIHOCTH OJIOKA MUTAHUS BMECTO Pabodyero Toka. AGCOJMIOTHBIM MIHK-

MYMOM MOIITHOCTH OJIOKA, MUTAHUS Oy/1eT:

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

Hanpuwmep, mis asuraress ¢ pabodum TokoM B o6morke 1 A u pabouum nanpsizkenuem 5 B (Homunanbuas
morwiHocTb 5 Br), pabouee naupsizkenue 6/10Ka nuranus MOxHO B3aTb 20 B ¢ BblIaBaeMoil MOLIHOCTBIO
He Menee 10 Br (MakcuMambHBIH pabounii Tok Gyoka muTaHus He MeHee 0.5 A).

Baxkwno: Ilpu pabore ¢ naamot kxonmpoaiepe 3ampenteHo TPoraTh ATy PyKaMu, T.K. CTATUIEeCKUN Pa3psiI
MOKeT OBPEeINTh KOMIIOHEHTHI Ha Heil. PekoMenmyeTcs moab30BaThCs AaHTHCTATHIECKUME OpacieTraMn. 3a-
TIPEeIeHo MPeBbIINAaTh MaKCUMAaJIbHO JOIyCTUMOe Hanpsi>keHue 36 B, npesbiierne 3T0ro 3HaME€HAS
Oosiee 1eM Ha 2 B MoxkeT HEMEIEHHO TPUBECTH K BBIXO/LY CHCTEMBI U3 CTPOSI.
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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.

Banmanwme: s ObicTporo Hadajaa padOThl ¢ KOHTPOJLIEPOM DPEKOMEHIYeM MpPOYUTaTh TyaBy Kpam-
KO PYK0BOICMBE0 U HA4aA0 Ppabomy.. PYKOBOACTBO MO MPOrpaMMHUPOBAHHWIO MOXKHO HAWTH Ha caiire
libxime.xisupport.com umu Ber moxxere ckagars 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 nodkrouenus npocmozo deuzamens - IOAKIIOYeHne K mDrive maroBoro npuraresis Ha, IpHMe-
pe Nanotec ST5918L3008-B ¢ sukonepom CUI INC AMT112S-V. Onucano Kak W3roTOBUTHL COOCTBEH-
HBII Kabesh, pYKOBOACTBYSACH crerudukanueil Ha, IBUTATE b, TaHbI MOSICHEHNS XapPAKTEPUCTUKAM U3
crrennpuKaIm.

o Pyunas nacmpotixa npopuirs - HacTpoihika pabodero npoduis giusg 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 U Ha4daio paboThbl

Beedenue

Tpebosarua

o Vemanoska 10 u nepewiii nyck

Hauano pabomu. 6 II0 mDrive Direct Control
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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

o= Windows10

e ITporpammuoe obecrneuenue Bcé neobxomumoe 1O ansa paGoThbl ¢ KOHTPOJLIEPOM MOXKHO CKAYAThH
o cebuike IIporpammuoe obecriedenue.

e KaGesis USB Type-A - USB Type-B / KaGeas Ethernet

e Kourposutep mDrive

3.1. Kparkoe pykoBoacTso v Ha4asio pabotbi 10
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Puc. 3.1: Opnoocustit kourpossep mDrive

o Ho3nun0Hep NJIN ABUrarTrejib

Puc. 3.2: Illaroseiit gBUraTenb

Ha pucyske mpeacraB/ieH UCIOMb3yeMbIil B paboTe MaroBelil ABUTaTe/ b, ODoIee MOaApOOHO O TpeOOBAHH-
SX K 9JIEKTPOJIBUTATEITIO HAMMCAHO B pazaene Ternuveckue rapaxmepucmury. Ecau nogpasyMeBaercs
UCLIO/Ib30BaHUE COOCTBEHHbIX Kabesell i [MOAKJIIOYEHUs KOHTPOJUIEPA K JBUIATEIIO/II03ULUOHEDY,
noXKaJIyicra, PyKOBOICTBYHTECh CLemol COCOUHEHUA KOHMPOALEPE U 08U2ATNENT,/NO3ULUOHEPE, & TaK-
Ke cxemoll pacnosodcerus 660006 KOHTposutepa. JIiis nBuraTesieii /TO3UIMOHEPOB ¢ KOHEYHBIM JHa-
[IA30HOM IIE€PEMEIIeHNs] CJIeIyeT HMCIOJb30BaTh JBa KoHuesur eokatowamens: SW1 u SW2. /lannbie
KOHTAKThI UCIIOJIb3YIOTCS JJisl OMPeIeIeHIs TPAHNIL JBUKEHUS TTOIBUNKKHY.

e Buiok nuranus

e lcnosb3yiite cTabMIM3NpOBAHHBIN uUCTOYHWK nuTanus 12 - 36 B. Caumkom BBICOKOE HAIpsiyKEHUE

3.1. Kparkoe pykoBoacTso v Ha4asio pabotbi 11
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MOXKeT moBpeauTh Koutposuiep. Ilogpobueit cmorpure Texnuxa 6ezonacnocmu. Pabouamit Tok 6Gs0Ka
MUTAHUS TOJPKEH ObITh JOCTATOYEH /i CTAOUIBHOTO BPAIIEHUS JIBUTATEIS.

e 3asemMiieHre KOHTPOJIJIEPA ITPOUCXOIUT UEPE3 «3eMJII0» Oji0Ka mutanus. Bojee moapobuyio nudopma-
A0 O 3a3eMJIEHUH MOXKHO Ha#WTH B pasaene TexHuka 6€30nacHocmi.

e Ybeaurech, 4T0 paboTAONIUNl KOHTPOJIED JIEXKUT HA JUIIEKTPUIECKON IIOBEPXHOCTH.

3.1.3 Ycranoska MO v nepsbili nyck

Ber  moxkere  ckagaTh — HEOOXOOMMOE ~ TpOTpaMMHOE  obecriedenwe  37ech.  Bwibepure  daiin
«mdrive direct control-<version name>.exe». INHCTaIIATOPD aBTOMATHYECKU OIpPEJENIAET, 3aIyIIeH
Ju oH Ha 32-OuTHON Wiam 64-OMTHOI CHCTeMe W yCTaHOBJIMBAET COOTBETCTBYyIOIIyI0 Bepcmio mDrive Direct
Control. 3amycrure nporpaMmy yCTaHOBKH, IIOSBUTCS OKHO YCTaHOBKH (BEPCUU IIPOIPAMMHOI0 0DeCIe eH st
MOI'YT OTJIMYATbCH).

(39 mdrive_direct_control 3.0.3 Setup — X

Welcome to the
mdrive_direct_control 3.0.3 Setup

This wizard will guide you through the installation of
mdrive_direct_control 3.0.3.

Puc. 3.3: TlepBoe okuo ycranosku mDrive Direct Control

Haskmure kuonky «Next>» u cemyiime MHCTPYKIUSAM Ha dKpaHe. Bce HeoOxommMoe mporpaMMHoe obecte-
JeHne, BKJII0Yasi IpaifBephI, TAKETHI W MPOrPaMMbI, OyIeT yCTaHOBJIEHO aBToMarmdecku. Ilocite ycTraHOBKH
Mo yMOJT9aHuUIO 3amycTurcsa nporpammva mDrive Direct Control u mosBuTcs cieayroriee OKHO:

3.1. Kparkoe pykoBoacTso v Ha4asio pabotbi 12
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@ mDrive Direct Control 3.0.3

release date: 2023-08-04

Searching devices... 0 found.

URI Serial Friendly name Stage name

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

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

One axis is selected. Exit Rescan Open selected Open last

No devices found? Settings >>

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

He naxkumaiiTe HUKaKuX KHOMOK. [1oaKII09MTE MO3UIIMOHED K KOHTPOJLIEPY. [loaKII0UnTe CTaOMIN3UPOBaH-
HBIM KCTOYHWK MUTAHUS K KOHTPOJLIEPY. 3a3eMJINTe KOHTPOJLIED Wi 610K nutanus. IIoaKkII09nTe KOHTPOJI-
Jiep K Komibiorepy, uctosibdys USB Type-A — USB Type-B unu kabens Ethernet.

LED wmnmmkatop Ha mjaare KOHTposiepa HadHeT muzams. Mactep New Hardware Wizard nauner paborarh
TOCJIe TEPBOTO TIOAKJ/IIOUEHNsT KOHTPOJIIepa K KoMmmbioTepy. [logoxante moka Windows o6HapyKHUT HOBOE
YCTPOUCTBO U YCTAHOBUT HEOOXOIMMBIE APANRBEPHI I HETO.

Ecau mpaiiBep aBTOMaTHYeCcKHu HE YCTAHOBUIICS, TO B TTOABUBIIIEMCs OKHe BbiOepuTe «No, not this time», 3arem
naxkmure «Next>». B cnenyromem okue soibepure «Install from a list or specific location (Advanced)» u na-
xmute «Next>». Boibepure *.inf daiin na gucke ¢ I10, mocTapasgeMbIM ¢ KOHTPOJLIEPOM, W B TUPEKTOPHAN
C:\Program Files\mdrive direct control\driver u nogoxmaure, moka ycranoska OyJeT 3aBepIIeHa.

Bepuurecs k auamoroomy okay mporpammbl mDrive Direct Control «Virtual controllers founds u Haskmure
«Rescan». Eciu 370 0kHO ObLII0 3aKPBITO, MOXKAILYHCTA, CHOBA OTKPOiiTe mporpammuoe obecredenune mDrive
Direct Control. JuasioroBoe 0KHO OTKPOETCsi CHOBA.

3.1.4 Hauano pa6otbl B MO mDrive Direct Control

m.Drive Direct Control npeacrasisier coboii ynooubii rpadudecknii nuTep@deic moIn30BaATE s A1 KOHTPOJISA
paboThI, IMATHOCTUKY U HACTPOiKHU gBuraresieii. OH TakKe MOXKET ObITh UCIOJIB30BAH [IJIsI JIETKOW YCTAHOBKHU
U COXPAHEHUsl/3arpy3Ku apamMeTpoB Jis Ji0oro Asuraresid. B 3ToM pasiese pacCMOTPEHO HAYai0 paboThl
¢ mDrive Direct Control. st mosydenus: nosiHo# undopManuu 0 pabore mporpaMmmbl, pekoMeHayeM Bam
03HAKOMUTLCH € pasaesnoM Pykxosodcmeo no npozpamme mDrive Direct Control.

3.1. Kparkoe pykoBoacTso v Ha4asio pabotbi 13
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88 mDrive Direct Control 3.0.3 - EM204 - o X
@ Settings... | charts... & saipts...
Control
0
4 u >
4] | Qtome 0 zero © stop Ocydic | | M
120 140 160 180 200
| L 1 L 1 1 1 L L 1
x10% steps

Move to [ 00/256 steps g

Shifton [ 00/256 steps g
Power Motor
Power voltage: 11.41V Speed: 00/256 steps/s
e EnE Command: Unknown

Power: off
Program
Syncbuf free: 32
Date Time Source Message

Clear log Save log Tech. support Exit

Puc. 3.5: I'masuoe okuno mDrive Direct Control

Orkpoiite <«Settings...», naxmvure Ha KHOnKy <«Load setting from file...» u BoIGepuTe KOH(DU-
rypanuonsblii  daiist  (upoduib) g Bamero mno3unuoHepa u3 orkpbiBiieiica manku C:\Program
Files\mdrive direct control\profiles. Bce nona menio «Settings...» apromaruuecku Oy/iyr 3amoiime-
HbI 3BHAYEHUSIMU, TIOMOOPAHHBIMHU JJIs BAIIETrO MMO3UITHOHEPA. KC/in Hy KHbIH (haiis He HalIeH, 0OCTaBbTe 3aIpoC
Ha HaIly TO4TY.

3.1. Kparkoe pykoBoacTso v Ha4asio pabotbi 14
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Settings EM204 [ |
Vv Device
Borders Borders setup
Maximum ratings O By position @ By limit switches
Motor & Driver type Limit switch 1
DC motor
BLDC motor Pushed position | close v
Stepper motor Leftborder  |-1000 0/256 steps =
Bord left
Power management orcer < ¢
Brake control Limit switch 2
Control Right border | 1000 0, s
Position control Pushed position |close v
Home position 5
PID control Border nght <
TTL sync ) 3
UART [J Border misset detection
EXTIO

Stop at left border

About device
Stop at right border

Vv Program
Interface
Cyclic motion
Log
Graph
User units
About
Vv 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. 3.6: mDrive Direct Control, mento Settings

Ilpenynpexxaenune: [Iis paboTbl KOHTPOJIEPA € ABATATENSAME 00s13aTE/IbHA KOPPEKTHAS YCTAHOBKA:
® pabouezo moxa,
® 2paHUY JBUIICEHUA U KOHUEBUKOS,
® KPUMUYECKUT NAPAMEMPOS,
® ozpanuvumenet,
® DEdCUMA NUMAHUA 08ULATNENAT.

Ecnu BBl penuiam HACTPOUTH KOHTPOJLIEP CAMOCTOSITETBLHO, 00I3aTeTbHO TTPOBEPHTE ITH HACTPOUKH!

KonTpoJuiep roros Kk paGore!

3.1.5 lNposepka pabortocnocobHoCTH

Jl1s TpOBEPKY MPABUIBHON HACTPONUKN KOHTPOJLIEpA HaxkMuTe B TyiaBHOM oKHe mDrive Direct Control kira-
BUIITY BJIEBO WJIM BIPABO B IIEHTPAJHHOM DAY KJIABUIN yrpaBjaeHus. [lo3uninonep mo/1KeH HadaTh TBUTATHCS.
715 OCTaHOBKY BPAIEHUs MCIOIb3yITe MEeHTPATBHYIO KJIABHUIINY ILJIABHOW OCTAHOBKH.

3.1. Kparkoe pykoBoacTso v Ha4asio pabotbi 15
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Puc. 3.7: Knonku ynpaBiieHUsT JIBUKEHUS «BJIEBOBIPABO»

Obparure BHEMaHKE HA TAPAMETPHI TUTAHUS KOHTPOJLIEPa B 6sioke Power. TaM MOXKHO yBUJETH HAIIPSIXKEHUE
MATAHUS, TOTPEDIAEMBINl TOK U TEMIIEPATYPY KOHTPOJLIEPA.

Power
Power voltage: 11.41V
Temp.: 52.5°%C

Puc. 3.8: Baok Power

Ecnu ipu crapre gsukenns rinasaoe okao mDrive Direct Control okpacuiocs B KpacHBIH 1IBET, TO 9TO CBU-
JIeTeNbCTBYeT O cpaboTaBiieii 3amure U nonaganuud B pexkum ALARM. 1o MOxkKeT ObITh BBI3BAHO HElpa-
BUJIbHBIMU HACTPONKAMU, HEBEPHBIM IOJKJIOYEHUEM IIO3UIMOHEDA WJIM HEUCIPABHOCTHIO KOHTpOJLIepa. 1lo-
JpobHei cMoTpuTe B pasnerne Kpumuueckue napamempo.

3.1.6 YnpassieHve 13 NoJ1b30BaTE/IbCKUX NMPUSIOXKEHU

s ymoOHOrO yrpaBjeHus KOHTPOJiepoM mDrive BbI MOKeTe UCIOJb30BaTh mporpammy mDrive Direct
Control. Oaunako, eciiu y Bac €CTh HEOOXOAMMOCTh YIIPABIATH KOHTPOJIJIEPOM U3 COOCTBEHHBIX TTPUJIOKEHMIA,
BBI JIETKO CMOXKETEe 3TO CHAEeNaTh, MCHONb3ysa (pyHkmmu o6mbamorekn libxime. B xomnaexme paspabomuuka
bubauomery TMpeJCcTaBIeHbl MPUMEPHI HA PA3JIMYHBIX A3bIKaxX nporpammupoBanus: C, C#, Python. Eciu
Bawm #HeoOxommMo aBTOMATH3NPOBATH HEOOJIBIIOE KOJIUIECTBO AeHCTBUI, TO, BO3MOXKHO, BMECTO Pa3pabOTKu
COOCTBEHHO# TPOTPaMMbI BRI couTeTe 0OoJjiee 11e/1eCO00Pa3HbIM HCIOIB30BATE 1T 9TOTO CKPUNMOEHLT A3bK
nporpammbl mDrive Direct Control.

3.2 lNMpumep noagkYeHUs1 MPOCTOro ABuraTens

o Obwuli caywat
o [Ipumep

— ITodzomoska

— Hodxawuenue deuzamens u HK0IePE K KOHMPOALEDY

3.2.1 O6wwmii cnyyaii

JLy1st TOTO, YTOOBI TOAKJIIOYUTE JBUTATEH K KOHTPOJLIEPY, HEOOXOAMMO 3HATH PACTHHOBKY Pa3béMa, nodkaio-
YeHUA NO3UYUUOHEPE, & TAKIKE TUMOBYIO CXEMY MOAKIIOUEHUS IBUTATEISI K KOHTPOJLIEPY:

3.2. Tpumep nogks0HeHUs NPOCTOro ABuraTens 16
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c1 2
)
12314 —ﬂ——
o
I

[ L
G 5

EXT REF SUPPLY
LIM1
LIM 2
EMBRAKE
He nonxnouen
He nonxumoueH
He nonwnouen
He noaxmoden
EXTIOIN 1
EXTIO IN 2
EXTIOIN 3
EXTIO OUT
SYNC OUT
SYNC IN
Joy

POT

Bexoz, 5 B, 500 MA - /U1 cTaGHIH3aIIMH BEIXOJHOTO
CHI'Hajla KOHIIEBUKOB, HCTOYHHUKA ITUTAHUS SHKOJIEpA U T. /.

Jlormaeckas 3eMIIs 1A KOHIIEBUKOB, DHKOJEpa H IPOIETO
Dukonep A

HuBepcHbIH KaHaT DHKOEpa A

Oukonep B

HnpepcHbIit kanan sHKoaepa B

Bxox gaTamKa 060poToB

VIHBepCHBIH BXOJ IaTIHKa 0G0POTOB

®aza A 1] win pasa A BLDC-nBurarens

®as3a ge A IIIJT nan pasa C BLDC-nBuratens

®aza B IIIJT wiu daza B BLDC-aBurarens

@asza ve B I1IJ{

Cunosas 3emts

Paznbem DVI-I

B OIIOPHOE HAIIPSL nuranus, 5-24 B, UL BBIXOJHBIX

curnanoB GPIO, EMBRAKE u SYNC (CuiioBoe mHTaHHe, «+»)

Konnesuxk NO1

Konnesuxk N22

I{udpoBoii BBIXOX [UIsl yIIPaBICHHSE MATHHTHBIM TOPMO30M, 5-24 B, B
3aBHCHMOCTH OT BHemHero uerognuka nutanust (EXT REF SUPPLY)

I Bxomnoii cursan GPIO 1, 5-24 B

—————— Bxoxnoii curnain GPIO 2, 5-24 B, anprepHaTHBHAsE PYHKIHSI: KHOIKA IICPEMCILICHHS

> Bxoxmsoii curnain GPIO 3, 5-24 B, anprepHaTHBHas (pYHKIHSI: KHOIKA IICPEMCIICHHS

Brxosnoit curnan GPIO, 5-24 B, B 3aBHCHMOCTH OT BHEIITHETO
ucrouynuka nutanust (EXT REF SUPPLY)

, BBIXOTHOI CcHTHA CHHXpOHH3AIMH, 5-24 B, B 3aBUCHMOCTH OT
BHemHero uerounuka nuranus (EXT REF SUPPLY)

» BxosmHoii curnan cumxponusarmm, 5-24 B, B 3aBHCHMOCTH OT BHETITHETO
ucroynuka nutanust (EXT REF SUPPLY)
Amnanorossiii Bxox, 0-3.3 B, ucrons3syemsrii s
TIOIKITIOUECHHS BHEIITHETO JKoHcTHKa (JOY)
Amnanorossrii Bxon, 0-3.3 B, ucrons3syemsrit
st obmiero HasHadenus (POT)

—

Encoder

I

+5B

Bemna

Kanman A

Kamar A

Kanan B

Kanan B

Rev

Rev

@ Hoaxmarwuenne BLDC
K pa3bemy DVI-1

Puc. 3.9: Obmas cxema MOIKIIOYEHUs TTO3UIMOHEPA € SHKOIEPOM depe3 paszbem DVI-I

IIpnmeuanne: Eciu kananbt A u B sHkozepa paboraioT B pexkunMe OTKPBITOIO KOJJIEKTOPA, TO JJist obecie-

YeHUsi MAaKCUMAaJbHOU 4aCTOTbI nepeaadn CUuriaJia Ha BbICOKHX CKOPOCTAX BpalleHud MOryT HOTpe6OBaTbC5{

3.2. Tpumep nogks0HeHUs NPOCTOro ABuraTens
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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 maroporo gsuraress Nanotec ST5918L3008-B.

3.2.2.1 Moarotoska
s mavajia paboThl HAM TTOHAL00ATCA:
e JIBuraresn;

e DHKOJED;

o Pacnunosxa passéma DVI-I nna mDrive;

Crenmdukanys Ha IBUTATED |

Crenudukanys Ha SHKOIED ;

o [TasmbHOE OGOPyMOBaHKE: MASITHHUK, TPOBOIA, (DITIOC, IPHUIIO, KyCAUKH, TEPMOYCAI0IHbIE TPYOKHU pas3-
HBIX PA3MepOB;

o Bunthr M2.5x6 Aj1s KpemieHusi SHKOAEePa;

o Tepmokeit;

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

Mama TMana

Kopnyc Pazbem

3.2. Tpumep nogks0HeHUs NPOCTOro ABuraTens 18
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3.2.2.2 TMogknoyeHne aBuratesnsi n 3HKOLEpa K KOHTPOJIIepy

e [Ipexxae vem HauaTh paboTy, cOOEPUTE SHKOIEP B COOTBETCTBHE C MHCTPYKIMEH MO0 cOOpKe, Ipuarae-
MOW K HEMY.

Puc. 3.10: /Isurarens 6e3 sukoaepa. Ob6parure BHUMaHWE HA 2 OTBepcTus M2.5 K KOTOPHIM OOBIYHO KPEITATCST
SHKO/JIED

Puc. 3.11: /IsuraTenb ¢ TPUKPENIEHHBIM SHKOIEPOM

e B cnenudukanuu nuraress Haiiaure mapkuposky BbiBozoB (1 Nanotec ST5918L3008-B ona naxo-
JIUTCS CLIPABA BHU3Y ):

3.2. Tpumep nogks0HeHUs NPOCTOro ABuraTens 19
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WIRING DIAGRAM
) BLK

BLK WHT 3
GRN/WHT

(A) GRN

3
3

JWHT

(B) RED
(\) BLU

RED/WHT
BLU

Puc. 3.12: KonTakThl aBuratesis

TYPE OF CONNECTION (EXTERN) MOTOR

CONNECTOR
UNIPOLAR FwiNDING | SERIAL JPARALLELIPIN NO.A\| LEADS | WINDING

BLK A

BLK/WHT 1

A — A —[r—]Ar
GRN/WHT
GRN jA\

com—L |y —| LC
A SN Q\ RED B
B — B—
RED;WHT j
BLU/WHT
BLU jB\

cov—L|g —| L
B\ — B\ —| B\,

o
OO DO~ ON| BN N|—

Puc. 3.13: Tun coequnenus

— CymecrByer mocjenoBaTeIbHOE W MapaJliieIbHOe COeNUMHEeHHe OOMOTOK, NPHUUYEM Kaykioe M3 CO-
€IMHEHUI TO3BOJIAET IOJYIUTh CBOW XaPAKTEPUCTUKH i ABuUraress. Mbl coeIuHnM OOMOTKHU
LIOCJIE10BATENbHO (HA KADTUHKE Bbille 0003HAYEeHO KpacHbiM). [iist 9T0ro npoBoja, umMerolue J1Ba
neera BLK/WHT n GRN/WHT, a rakyke RED/WHT u BLU/WHT HaI0o cOeAMHUTH MEKIy
coboit momapuo. Jlasree HEOOXOAUMO TIOCTABUTHL B cooTBeTcTBUE A, He A, B, ne B KOHTaKTaM pa3b-
éMa KOHTPOJLIEPa, KOHTAaKThl 00MOTOK jaBurarens ST5918L.3008-B: uépublii, 3emEHbINH, KPACHBIH,
rosyooit. Oana obMorKa - 310 coenunenue A - ne A unu B - we B. [locse coequnenust MexKiay co-
00ii IBYXIIBETHDIX [IPOBOOB, MOJIYIUTCS ITO OHA OOMOTKA JABUTATEJIS - 9TO COETUHEHNE IEPHBIH -
3eJIEHBIN, 8 ApyTas KpacHbIi - ros1yooii. [ToaToMy coOTBETCTBHE KOHTAKTOB OYIET TAKWM: YEPHBIH-
A, 3enéubrii - ne A, Kpacublii - B, To1y00it - e B. 9T0 ke COOTBETCTBHE BUIHO Ha, KapTuHKe «Tumn
COEIMHEHUS» BBIIIIE.

— i OAK/TIOYEHsT 9HKOAEPa OTKPOUTE CHeruUKAIINIO HA YHKOJAEP U HAIUTE HA ero pa3bémMe 5
kourakroB: A+ (kanan A), B+ (kanan B, casunyrsiit ornocurensno A na 90 rpax), Z+ (cuérauk
o6oporos), 5V, GND. Ix HaJ0 BHIBECTH OT SHKOJEPA 5 MPOBOJIAMH U IIyCTUTH BMECTE € TPOBOJAMHU
OT JBUTATEJIsA, T.K. Tajlee OHU TMOHIYT Ha ofauH pazbém. Dukomep CUI INC AMT112S-V umeer 17-
IIAHOBBIA BBIXOJ, IO3TOMY HaJ0 CAeIaTh Kabejb C TAKUM Ke Pa3bEMOM Ha KOHIE, YTOOLI BHIBECTH

3.2. Tpumep nogks0HeHUs NPOCTOro ABuraTens 20
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HeO6XO,£LI/IMbIe CHUI'HaJIbI.

PekomeHnganust o skpanupoBaHuio: 2KejaTebHO UCITOIH30BaTh SKPAHUPOBAHHBINA Ka-
0eNlb /It CUTHAJIBHBIX JIMHUI IHKOIEPA, OCOOEHHO €CJIN:

— JuinHa Kabess npesbimaer 1,5 MeTpa;
— MOTOp paboTaeT Ha BHICOKMX TOKax (Gomee 2 A);
— cucremMa TpedyeT BBICOKOI TOYHOCTHU MO3UITHOHUPOBAHMS.

ITouemy 31O BakHO? HesxpanupoBaHHbIE TPOBOIA SHKOIAEPA MOTYT IIOABEPTATHCS HABOJI-
KaM OT CHJIOBBIX Kabeseil. 9T0 MpUBOIUT K:

— HCKAYKEHUIO UMITYJIHCOB (JIOXKHBIE CPabATHIBAHUSA, TPOITYCK IIATOB);
— JIpebe3ry CUrHAJIOB M CHUYKEHWIO TOYHOCTH;
— HecTabMIbHOM pabore MpuUBOIA.

Ecinu xabesb koporkuii (menee 1 M), a MOTOp MaJIOMOLIHbBIN, CUCTEMA MOXKeT paborarb u
6e3 skpana. OIHAKO SKPAHUPOBAHNE CHUKAET PUCKU COOEB, MOITOMY €ro PEKOMEHIVIOT KaK
XOpOIIYI0 IPAKTUKY.

Kak npaBuibHO skpanupoBarh? - Ucnosnb3yiite Buryio napy B sxkpane (STP/FTP) nna
CUIHAJIbHBIX JIMHUIT; - 3a3eMiistiiTe 9KPaH TOJIBKO € OJHOM CTOPOHbI (OOBIYHO HA CTOPOHE KOH-
TpoJuiepa), 4rodbl u36eKaTh KOHTYPOB 3a3emiienust; - [1o BO3MOKHOCTU pa3HecUuTe CUJIOBbIE
u uPOBbIE TTPOBOIA B PA3HBIE KAORIHHBIE KAHAJIBI.

IKPAHUPOBAHUE HE ABAACTNCA CIMPO20 00A3AMENDHBIM, HO CHIBHO TOBBINIAET HAIEKHOCTH
CHCTEMBI, OCOOEHHO B YCIOBHUAX JIEKTPOMATHUTHBIX TOMeX. Ecn ecTh BO3MOXKHOCTD — JTy IlIe
€ro MmpeayCMOTPETh.

Puc. 3.14: T'oToBblil MpOBOA, HAYMIWI K JABUTATETIO

KonrakTs sukonepa A+, B+, Z+, 5V u GND coorsercTByior KoutakTam 19, 21, 23, 17, 18 passéma DVI-1
male COOTBETCTBEHHO.

g ynobersa Bocnonb3yiirech tabiunamu noakiaouerns K DVI-I pazbémy (B ckoOkax yKazaH HOMEp HHUHA
HA COOTBETCTBYIOLIEM Pa3béMe):
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KouTakTsl Ha pa3dbeMe 3HKojiepa | KourtakTsr DVI-I
A+ (10) Oukozep A (19)
B+ (8) Qukoznep B (21)
Z+ (12) Bxox narumnka oboporos (23)
5V (6) Beixoz 5B, 100 mA (17)
GND (4) Bemurs jorngeckas (18)
KourakTel asurarensa | Konrakrter DVI-I
A (BLK) I dasa A (C4)
not A (GRN) I/, dasa ne A (C3)
B (RED) I/ dasa B (C2)
not B (BLU) I/, daza ne B (C1)

o [Ipumnasiite Boimeykazannbie KOHTaKTHI K DVI-I male pazbémy:

Puc. 3.15: [IpoBona ot gBuraresiss u SHKOIEPA, COOPAHHBIE MIPY TOMOIIU TEPMOYCAIOIHON TPYOKH.

O6parure BHUMaHue HA HAJIMYKME TEPMOYCaJI04YHbIX TPYyOOK Majioro pasmepa Ha MPOBOJAAX, MJLYLIUX
k oomorkam geuraresns (BLK, GRN, RED u BLU), a take Ha COeIUHEHHBIE BMECTE JIBYXIIBETHBIE
nposona (BLK/WHT u GRN/WHT, RED/WHT u BLU/WHT). ToHeHbKHE TIPOBOJKHY - 9TO KOHTAKThI
sHKozepa. Ux 5 mTyxK.

Puc. 3.16: Totossiit mpoBox, uaymuit or apuraress ¢ DVI-I pazbémom Ha KoHITE

PekoMeHganms: UCIOIL3YHTEe TEPMOYCAI0UHBIE TPYOKH MAJIOro auamerpa (2-3 MM) mpu naiike KOH-
TakTOB K DVI-I pazbémy u 60OJIBIIOro AuaMerpa - Ik TOro, ITOOBI Yepe3 HUX MPOMYCTUTh BCE IPOBO/IA,
HOyIIHe OT ABHUTATENs W dHKomAepa. Hamesaiire TpyOkm 10 maiikm.

Mpumep nogkOYEeHUst NPOCTOro ABUraTens 22



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.5.1

e Hamnecure TrepMOKIieil HA FOTOBYIO KOHTAKTHYIO YaCTh U 3ATAHATE KADEJIb C PA3’bEMOM BILIOTHYIO BHYTDb
KOpIIyca.

Puc. 3.17: Torosbrit mpoBo, coenuuasarorntmii apurarenb ¢ DVI-I pazbémom

e Tenepsb aBuUTaATETH MOXKHO TOAKIIOYUTL K KOHTPOJIIepy mDrive.

Omnucanune n HACTPOIKKM Npoduiisd Jana B cieayiomeil riaase Pyunasn nacmpotixa npophuis.

3.3 PydHas HacTpoiika npocpunsa

e Bsederue

e [lodzomosxa % pabome

e Hacmpotixa pabouezo moka

o Hacmpotixa 6a306vx napamempos

o Hacmpotxa annapamnss KOHUESHLT 8biKAI0%amenet, npouedyps a8mokasubposKu.

e Hacmpotxa napamempos snkodepa

e Paboma ¢ noab306amMeLCKUMU 801LHUMGMU USMEPEHUA

3.3.1 BBegeHue

Tocse noukiOYeHus JBUraTesis, HACTPAUBAIOTCH HEOOXOuuMble i paborbl napamerpbl (cMm. [Ipumep
nodxaovenus dsuzamens. PaccMoTpuM HacTpoiiky mpodwusis Ha TpuMepe TaroBoro asuraresiss Nanotec
ST5918L3008-B.

3.3.2 MoaroTtoBka k pabote

e YcramasnusaeMm u 3amyckaem mDrive Direct Control (cm. pasgen Kpamkoe pykosodcmeo u mawaso
pabomaot).

e 3arpyxaeMm IpoduiIb ¢ BLICTABIEHHBIME 110 YMOIIAHUIO HACTPOiikamu. [lia 3Toro orkpoiite Settings
-> Load setting from file. .. u Bri6epure xilabdefault.cfg, ne:xammit B kopre nmankn ¢ mDrive Direct

Control.

3.3.3 Hacrpoiika pabo4dero Toka

IlepBonaganbHO HEOOXOIMMO HACTPOUTDH MPABUIBHBIN TOK B OOMOTKAX JIBUTATES:
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o I3 cnenudukannn Haxomum TOK ¢pas3bl 2.1 A - 370 MaKCHMAJIbHOE 3HAYEHHE TOKA JJIsi JTAHHOIO
JIBATATEJIST TIPH COCIMHEHNUN OOMOTOK IIOCJI€I0BATEJIHbHO:

CONNECTION | UNIPOLAR OR BIPOLAR
SPECIFICATION BIPOLAR-1 WINDING |  SERIAL PARALLEL
VOLTAGE (VDC) 30
AMPS/PHASE 30 2.1 42
RESISTANCE/PHASE  (Ohms)@25°C | 1.0£10% 2.0+10% 0.5+10%
INDUCTANCE /PHASE (mH) @1KHz 2.2420% 8.8+20% 2.2420%

Puc. 3.18: Ckpuninor u3 crnerudukanmm Ha MOTOD

e Haxomsceh B okue Settings, oTKpoiiTe BKIaaKy Stepper motor. TyT 3ama0Tcs Takue mapamerpbl, Kak
CKOPOCTH BpAIlleHNsl, YCKOPEHUEe, DeXKUM JBUKeHus U Ap. (mompobuee cm. Hacmpotlika wkumnemamury
deuoicenus (Illazoswid deuzamens)). B mone Motor parameters-> Nominal current BpicTaBIsieTcst TOK
da3br a1a apuraresid. B 9To moste HyKHO BIKCATh 3HaUYeHHE He MpeBbinaiolnee 2.1 A:

Settings SM1 n
v Device ~
Borders Motor parameters
Maximum ratings O Revers

Motor & Driver type

DC motor [ Move with max speed

BLDC motor Limit speed with max speed

Stepper motor Max nominal speed 40 0/256 steps/s 5

Power management

Brake control | Nominal aurrent 2100 mA <l

C°’f‘_’°' [ current as RMS

Position control

Home position Motion setup

PID control

TIL sync Working speed 50 0/256 steps/s =

UART [ Backlash compensation 5750, o

EXTIO

About device Backlash compensation speed 50 0/2! ps/s -
v Program Acceleration 100 0/256 steps/s? =

Interface

Cyclic motion Deceleration 1597 0/256 steps/s? =

Log Steps per turn 200 steps =

Graph

User units crostep mode 1/256 step -

About
v Stage Feedback

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 Concel

i

Y

Puc. 3.19: Hacrpoiiku mDrive Direct Control

3.3.4 Hacrpoiika 6a30Bbix napamMeTpos

e VKaykeM CKOpOCTbh Bpainenusi B nose Working speed. Pekomenayemast BesmunHa CKOpOCTH He Oosree
1000 steps/s npu nepsom 3aiycke. B Tom ke okue ykaxkure Max Nominal Speed (5000 steps/s mis
GOJIbIINHCTBA JABUrATEIeH U NO3ULMOHEPOB $BJISETCH PA3yMHbIM 3HAYEHHUEM) M YCTAHOBUTE TAJIOYUKY
nanporus Limit speed with max speed. Jannas HACTPOMKA HyKHA, YTOOBI OIPAHUIUTH CKOPOCTH JIBH-
raress, T.K. HEKOTOPBIE MEXQHUYECKUE CUCTEMbI MOTYT OBITh HE PACCUYUTAHBI HA BHICOKHE CKOPOCTH U
CJTHIITKOM OBICTPOE BPAIIEHNE MOYKET MPUBECTH K CUIILHOMY W3HOCY MEXaHMKH TO3UI[HOHEDA/ IBUTATEIS.
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o U3 cnenudukanuu apuraress HailéM KOJIUIECTBO MIArOB HA 000pOT. s HaIero gBuraTesist 3To 3Ha-
qenne paBHO 200 steps. Ykaxkem ero B moje Steps per turn. OOBIYHO B ONMUCAHUSAX K JIBUTATEJIO
MPUBOIUTCS BEJIUYUHA OJHOTO IMAra B MPAAyCaX, UCXOAS M3 KOTOPOH MOXKHO PACCIUTATH KOJUIECTBO
IIaroB Ha 000POT, 3HAsA, 9TO B OgHOM obopore 360 rpamgycos.

e IIposepbre, 9To HpH crapre JABUMKeHUs Brnpaso u3 riasHoro okHa mDrive Direct Control mojasuzkka
dusnueckn TOXKe IBUKETCS BIPaBo. Kcam 310 He Tak, TO MOCTaBbTE rajiovuky Reverse B mosie Stepper
motor -> Motor parameters.

3.3.5 Hacrpoiika annapaTtHbiXx KOHUEBbIX BblKJlOHaTesieli, npouenypa aBToOKasuno-
poBKW.

ITpumeuanne: JIaHHBIN TYHKT M0IPa3yMEBAET UCTIOIB30BAHNE MO3UIIHOHEPOB C AIAPATHBIMU KOHUEGbLMU
svikarovamensmy. Ecinm B Bame#l cucreMe anmapaTHbIE KOHIEBBIE BBIKJIIOYATETA HE MPELyCMOTPEHBI, TO
PEKOMEH/IyeTCsI OTKJIIOYATH OCTAHOBKY IO KOHIIEBUKAM B HacTpoiikax. [Ijisa 9Toro ciemyer ybparh rajiodku
Stop at right border u Stop at left border Bo Bknanke Borders.

Tosuimonepbl GLIBAIOT C OrPAHUYEHHBIM (TPAHCJAATOPDI) U C HEOIPAHUYEHHBIM JUAIA30HOM JIBUKEHUS (pOTa-
ropbl). OrpanuveHre AUaa30Ha NePEMEIIEHNs MOXKET OCYIIECTBIIATHCS C IIOMOIIBI0 KOHIEBBIX BBIKJIIOYATE-
Jsieit wotm 1o no3uruu. [Ipu pabore ¢ mo3urmonepamMu MEPBOrO THUIIA [IPYU HENPABUJIHLHONU HACTPOIKE KOHIIEBBHIX
BBIKJIIOYATes el CymecTByeT PUCK CJIOMATh MEXAHUMKY, T.K. IIOJIBUKHAs YaCThb MOXKET IHOIBbITATHCHA BblEXATb
3a MpeIesbl JOMYCTUMOTO IUANA30Ha, IBUKEHN. ¥ POTATOPOB TaKOW mpobieMbr HeT. Takke Cieayer nuMerh
B BHJLY, 9TO ¥ POTATOPOB MOXKET OBITH BCETO OUH KOHIIEBUK.

e Jlmsa paboOThl C KOHIIEBBIMHU BBIK/IIOYATEIIMEA KOHTPOJIEPY HEOOXOAMMO yKa3aTh KaKOil M3 HUX Oymer
JIEBBIM, & KAaKOii - mpaBbiM. VHOT 1A 3TO 3apanee HEU3BECTHO, 4 W3BECTHO JIUIIIb, 9TO 0062 KOHIIEBUKA TIOJI-
KJIIOUEHBI U CPAOATHIBAIOT KAYKIBIH 10 JOCTUIKEHUN CBOEH MPAHUIIBI TepeMelens. ECan HempaBuIbLHO
HACTPOUTH KOHIIEBUKW, TO TO3UIIMOHED MOXKET 3aKJIWMHUTH. [[09TOMY KOHTPOJLIED MOIIEPIKUBAET TTPO-
cTyi0 GyHKIUIO O0HAPYKEHUsT HEBEPHO HACTPOEHHBIX KOHIIEBUKOB, OCTAHABJINBAACH 110 0OOUM M3 HUX.
Yb6enurech, 4T0:

— TlonBuzkHast 9aCThb HAXOJUTCS BIAJIN OT KOHIIEBHUKOB;

— TlosgpHOCTh KOHIIEBUKOB HACTPOEHA MPABUJILHO (MHIAKATOPHI KOHIEBUKOB HE TOPST B
riasaoM okue mDrive Direct Control). B ciyuae nenpaBusibHON HACTPORKY, NOMEHSNTE
ux nosgpuocts (Borders -> Pushed position), WHIUKATOPBI JIOJIXKHBI IIOTACHY Th.

Control

0 000/256
[0 = e ]

4 (@) Home 0 zero @ stop O cydic Ll

-500 -400 -300 -200 -100 0 100

x10 steps

A

Move to l 0 0/256 steps

A

shifton [ 00/256 steps

Puc. 3.20: I'masuoe okuo mDrive Direct Control

— Bxiriouena ocraHoBKa 110 060MM KOHIIEBUKaM (rajouku Hanporus Stop at right border u
Stop at left border Bo Bruanke Borders).
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e Bxiounre (irar obnapyzkeHnst HEIPABAJIBHOTO IMOJIKJII0OYEHUsT KOHIIEBUKOB Border misset detection Bo
BKIagKe Borders.

Settings SM1 [ x |
Vv Device
Borders Borders setup
Maximum ratings O By position @ By limit switches
Motor & Driver type Limit switch 1
C mot
BLDC mr Pushed position |open v
Stepper motor 20 Border left =
Power management
Brake control T

Control

ht border

Position control Pushed position |open v
Home position
PID control

TTL sync
F‘Ty order misset detection

EXTIO [ stop atleft border

About device
v Program [ stop at right border

Interface
Cyclic motion
Leg
Graph
User units
About
Vv Stage
Positioner name

Border right v

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. 3.21: Bkaagka ¢ HACTPOWKaMMU KOHIIEBUKOB

e IIpu obHapy KeHUH HEBEPHOI'O CpabaTbiBaHusl KOHIEBUKA, KOHTPOJLIEP MOXKeT nepeiitu B pexkum Alarm,
ecJIv BKJIIOYeHa HacTpoiika Fnter Alarm state when edge misset is detected B menio Mazimum ratings.
Pekomentyercst BKII0UNTD 3Ty onuuio. HasuuTe nBuKeHme B 1100yI0 CTOPOHY U3 24461020 0kHa mDrive
Direct Control 10 0CTAaHOBKY MO KOHIEBUKY uau nepexofa B pexkum Alarm. Ilpu BozuukaoBerun Alarm
HY>KHO IMOMEHSATb KOHIEBUKH MECTAMU, U3MEHUB 3Ha4UeHus B nosisx Borders->Border ma npoTuBomo-
JIOZKHBIE.

Ilpenynpexgenue: 3ammra OT MEpPEyTAHHBIX KOHIEBUKOB HE TAPAHTUPYET, UYTO O MpodJjemMe mepe-
IIyTAHHOCTH MOXKHO 3a0bITh. OHa jmiub objierdaer mepBOHAYAIbHYIO HAcTpoiiky. IIpu nepemyraHHbIX
KOHIIEBUKAX HEJIb3s HAYMHATD JBUKEHUE, €CJIM KaKOi-11m00 KOHIEBUK aKTUBEH, J1aKe [P BKJIYEHHOMN
dYHKIUA 3AITATHI.

CymectByer emié 2 crocoba OnpeesieHns Kakoi n3 KOHIIEBUKOB MPABBI, 8 KAKOM JIEBBINA:

e HeobGxoanmo 3HaTH, Kyda MOACOEAMHEH KAXKIbII M3 KOHIIEBUKOB B mo3unuonepe. Ilpu 3arpy3ke nmpodu-
JIsL C HACTPOIKAMU 110 yMOJIYAHUIO, KOHIIEBUK, 1tocoenunaénnbiii K muay 2 DVI-I pazbéma konrposiepa,
CUUTAETCS JIEBBIM, & K TIMHY 3 - MpaBbiM. VX pacmooKeHne OTHOCUTEIBHO TTO3UITHOHEPA HACTPANBAETCS
B mosiax Limit switch 1 w Limit switch 2 (CM. CKDUHIIOT BBIIIE). 3allyCTUTE CUCTEMY HA MaJIEHbKOi CKO-
pocru (<100 steps/s) BJasu OT KOHIEBUKOB. Ecin HampaBiieHne IBUKEHWsS K KOHIEBUKY OTJIHYAETCS
OT OXKHUAEMOTO, M3MEHUTE 3HAYEHUs B nossgx Borders->Border Ha TpOTHBOIOIOXKHBIE.

e Ec/iu BO3MOXKHO 110//1€3Th K KOHLEBUKAM, TO IOLPOOYHTE aKTUBAPOBATbL MX M YBUIETb B IJIABHOM
okre mDrive Direct Control 3aroparommmecss nHAMKATOPHI. 3AMOMHUTE, KAKOM M3 WHIMKATOPOB, KAKOMY
KOHIIEBUKY COOTBETCTBYET. 3aTeM, BIAJU OT KOHIEBHKOB, 3AIyCTUTE CHCTEMY HA MaJIEHHKOH CKOPO-
cru (<100 steps/s) u ybeauTech, 9TO CUCTEMA IBUKETCA B HAIPABJIECHUU CPAOATHIBAHNS [TPABUILHOIO
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BoikJouarens. CoorHecure 1o ¢ TeM, 4ro Bujure B riasaoMm okae mDrive Direct Control. Eciiu na-
MPABJIEHUE IBUKEHUsI K KOHIIEBUKY B PEAJIbHON YCTAHOBKE M B TJIABHOM OKHE PA3JIUYAIOTCS, M3MEHUTE
3HavueHus B nojsax Borders->Border Ha TPOTUBOIIOIOXKHBIE.

s 6ostee moapobHOI uHMOpMAIUU OOPATUTECH K COOMBEMCMBYOULEMY NYHKMY JOKYMEHMAUUL.

e B konrposuiepe npegycMorpena nosiesnas QYHKIUS a8Mmokaiudposky domausnet: no3uyut s ycra-
HOBKW HAYAJIHLHOTO TIOJIOYKEHUST TTO3UITHOHEPA.

Settings SM1 n
v Device
Bord:
il Aers N 1st move direction right v
Maximum ratings
Motor & Driver type 1st move speed [385/256 steps/s 3
DC motor =
BLDC motor Stop after limit switch v
Stepper motor [] Use second phase of homing
Power management
Brake control
Control left
Position control 00/256 steps/s B
Home position
PID control Stop after revolution sensor
F,-L;Ty"c Standoff [-12000 07256 steps B
EXTIO Use fast homing algorithm
About device
v Program
Interface
Cyclic motion
Log
Graph
User units
About
Vv 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 |II Cancel Apply

Puc. 3.22: Bknagka ¢ HacTpoiikaMu XOMUHTA

Paccmorpum Hambostee mpoCToit BAPUMAHT HACTPOUKY ¢ OFHOMN (a3oil geukenus. Hauars ciemyer ¢ yCTaHOBKHU
ckopocru nepsoit dasel (1st move speed) npumepno B 5-10 pa3 menbineii, yem Working speed. 910 HyKHO
J1tst 60JTee BBICOKOM TOYHOCTH MPOIIETY Pbl aBTOKATHOOPOBKH. B mone Stop after ykaxkure limit switch, 9Tobb
B IPOLIECCE ABTOKAJIMOPOBKM IOJABUXKKA JI0€37Kajla [I0 OJHOIO M3 KOHIEBUKOB ([0 IIPABOrO WJIM JIEBOIO -
Bbibupaercs B nosie 1st move direction). B none Standoff ykaxkure uuciio B marax, Ha KOTOPOE HOABUXKKA,
JIOJIXKHA OT'heXaTh OT KOHIEBUKa. Haxkmure Ok umu Apply.

ITpumeuanme: 3uadenwue B nosne Standoff sBasiercs: 3HaKOBbIM. [loN0XKUTETBHOE HAIPABIEHNE - TPaBo. To
€CTh, €CJIA IPOLEAYPa ABTOKATUOPOBKY HACTPOEHA IO MPABOMY KOHIIEBUKY, TO JJIsI TOrO, 9TOOBI MOIBAZKKA
oT'bexajia OT Hero BiaeBo B nosie Standoff HOMKHO ObITH OTPUIATETBLHOE 3HAYCHHE.

e 3amycTuTe NpOIELyPY aBTOKAJIMOPDOBKHM, HaxKaB Ha KHONKY Home B rmaBHoM okue mDrive Direct
Control. Pesynprarom Oymer ABMKeHNE TMOABUKKN 0 YKA3AHHOTO KOHIEBUKA C OTHOCHTETBHO HH3-
KOl CKOPOCTBIO W CMEIIEHNEe OT HEro B CTOPOHY HA 3HaYeHue, ykKaszanmoe B mose Standoff.

e ITlocsre BbIMONTHEHUST aBTOKAMNOPOBKK Haxkmute ZERO B rnaBuom okuae mDrive Direct Control mis
YCTAHOBKH HAYAJIA CUCTEMBI OTCUETA.

e lloBropure mporeaypy KaaubpoBku BTOpOi pa3. llogBmkka, mpu 3TOM, JOMKHA CHOBA BEPHYTHCHA B
uyeByto nosuiuio. O6parure BHUMaHNUE, YTO MOTYT ObITH HEOGOJIBINNE OTKIOHEHHS OT HYJIsl, CBSI3aHHbBIE
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C IOI'PENIHOCTHIO MIPOIE/IYyPbl ABTOKAJIHUOPOBKH.

3.3.6 Hactpoiika napameTpoB 3HKOAepa

Ilpumeuanmne: JlanHbIil MyHKT MOAPa3yMeBaeT MCIOIL30BaHUE IBUTATENd C dHKoAepoM. Ecim y Bac aBu-
raresib 0e3 SHKOEPA, TO ONMUCAHHBIE HUXKE [MAPAMETPHI MOXKHO OCTABUTH O€3 M3MEHEHUH.

o Kaxkplii 3HKOIEp MMEeT XapaKTePUCTUKY, YKA3BIBAIONIYIO KOJMYECTBO UMITYIHCOB Ha o6opor (Pulse
Per Turn - PPT). [lyia KOppeKTHON paboThl SHKOAEPA ¢ KOHTPOJLIEPOM, HE00X0auMO B uHTEpdEiic
mDrive Direct Control, B nosie Encoder counts per turn (Bkiaaka Stepper motor) Buucarb KOJIU-
9eCcTBO OTCYETOB HKOAEpa Ha 060poT, KoTopoe papHo 4XPPT. Hampumep, ecan Balm HKOAEP HMEET
1024 wmvmysibca Ha 060poT, TO B one Counts per turn BuucbiBaercs ducyao 4096:

Settings SM1 n
v Device Working speed 50 0/256 steps/s = ke
Borders
Maximum ratings [ Backlash compensation 575 0/256 steps s
Motor & Driver type Backlash compensation speed 50 0/256 s s
DC motor
BLDC motor Acceleration 100 0/256 steps/s? <
Stepper motor Deceleration 1597 0/256 steps/s? =
Power management
Brake control Steps per turn 200 steps £
Control ostep mode 1/256 step -
Position control
Home position Feedback
PID control
TTL sync
UART
EXTIO
About device
v Program =
Interface Differential <
Cyclic motion
Log Encoder counts per turn 4000 counts s
Graph . [ Encoder reverse
User units
About BackEMF estimator
Vv Stage - =
R Autodetect Inductance 0 s
Autodetect Resistance 0 $
Autodetect Back-EMF coeffident 0 =
vl
Load settings from flash | | Load settings from file...
Default file location Save settings to flash Save settings to file...
Compare two files
Reset III Cancel Apply

Puc. 3.23: Bknagka ¢ macrpoiikamMu MOTOPa M IHKOIEPA

e 3amycrture Bpamienue u3 24061020 okna mDrive Direct Control. Eciu BCE HACTPOEHO MPABUIBHO, TO
BHUM3Y OKHA 3aropurcs 3ejiéubiM naaukaTop ENCD. B ciyuae, eciu ENCD umeer x€Th1ii 11BET, TO Cle-
Jlyer TOCTaBUTH Tasiouky Encoder reverse Bo Briaake Stepper motor, B mojie ¢ HACTPORKAMEU IHKOIEPA.
Kpacusbriit nser ENCD yka3sbiBaer Ha Haju4due mpobsieM ¢ IepecyéroM MO3UIUU 110 SHKOIEPY.

e CymecTByeT BO3ZMOYKHOCTH aKTHBUPOBATH KOHTPOJH TO3WIMK TIO dHKOAEPY. st 3TOro BO BKIaAKe
Position control cnenyer nmocraButh ramouxy Position control m B mone Threshold yka3arh momycTu-
Myio OmIHOKY B OTcuérax dHKOJepa. lorja mpu paccorjiaCoOBaHUM MO3HWIMKA C OTCUYETAMM HKOEpa,
B rmaBHoM okHe mDrive Direct Control 6ymer 3aroparbcs wagukarop SLIP wu, eciu crout ramodka
Alarm on errors, kourposuiep Oyjger nepexoauTh B cocrosare Alarm. Yceranoska Correct errors mo3Bo-
JIsieT KOHTPOJIIEpy paborarh B PEKUME BEJLYIIEro SHKOAEPA, KOMICHCUPYs PA3HUILY MEXKJY PeabHON
TO3UIMel U TTO3UINEl, COOTBETCTBYIOIIEH OTCIYETAM SHKO/IEPA.
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v 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
UART

Position control
Base
Threshold
Error action
O Alarm on errors
(@ Correcterrors

O Ignore errors

[ inverted revolution sensor

Encoder v

3 steps v

Puc. 3.24: Bkimagka nactpoek Position control

Hactpoiika knHEMaTHYeCKUX XapaKTEPUCTUK KOHTPOJLIEPA

e Bo Bkuazke Stepper motor MoxHO yka3zarh Heobxoaumoe yckopenue (Acceleration) u 3amenjenue
(Deceleration) st uCLoJb3yeMOro WAroBoro asuraresis. Ilpoueaypa bibopa ouTUMajbHbIX 3HAYEHUIT

CIe Iy IOIIAs:

— Hauunas co 3HadeHuil no yMOIYaHUIO, JejaliTe HeGOJIbINUe CABUTY ABUTaTes (CTapT U ObICTDbI
CTOII), MOCTENeHHO yBeauuuBasa Acceleration 10 Tex Nop, 1IOKA JBUXKEHUE NPH 3TOM HE HAUHET
CPBIBATHCH Wi OBITH HECTAOWIbHBIM. IIpuMuTe yCKOpeHWe PaBHBIM IIPUMEPHO NOAOSUHE ITOTO

3Ha4eHUuA.

— 3ame/jreHne MOYXKHO HACTPOUTH NMpuMepHO B 1.5 - 2 pa3a GoJblie, YeM YCKOPEHHE.

e Ecim B Barmeit MexaHMYeCcKO#N CHCTEME MOIbE3 B KETAaeMYI0 TO3UINI0 CIeBa W CIIPaBa HEOJAWHAKOB
¥ IPUCYTCTBYET JIOQPT, TO €CTh BO3MOKHOCTH YCTPAHUTH 3Ty HEOJHO3HATHOCTH. it 3TOr0 mocraBb-
Te rajoduky wanporus Backlash compensation B Stepper motor u yka)kKure 3HAYEHUE, [IPEBDIIIAIONIEE
BeJinunHy JIodTa. 3HAK ITONH HACTPONKY ONpENesieT HAMPABIEHUE MOAX0a. 1100OKUTeTbHBIN 3HAK
O3HAYAET IOJAXO/, CJIEBA, 8 OTPHUIATENbHBIH - cipaBa. B mone Backlash compensation speed nactpoiiTe
CKOPOCTH, C KOTOPOii Oy/IeT BBIMOJHATHCS KOMIEHCAIMOHHOE IBIKeHne. FKé Besmunna M0KHA OBITH
MasieHbKol (3HadyeHud 50 steps/s HocTaTO4YHO), 4T00bl He ObLIO «3aHOCOB» BO BpeMs aHTHJIIOMTA.

e Ilocsie OCHOBHOM HACTPOWKY LO3ULMOHEPA/ IBUTATEIIs MOXKHO YBEJIUIUTh pabouyio ckopocrb. IIpouemy-
Py HACTPOHKHU paboUeil CKOPOCTH MOXKHO MTPOBECTH IKCIEPUMEHTAIHHO, TOI00HO MPOIIEIyPe HACTPONKN
YCKOpEeHUs, T.e. BEIOpATh 3HAYEHNE IPUMEDPHO B 2 pa3a MeHbIIIee, 9eM TO, IPU KOTOPOM HAOJIIOTAETCS
HecTabmIbHOE JBuKeHne. s mpoBepKy CTAOMIHLHOCTH BPAIEHUS PEKOMEHIYETCs BOCIOIb30BATHCS
dyukmueit Cyclic B uarepdeiice 24061020 0kHa, TPEABAPUTETHLHO €€ HACTMPOUS.

Device
v Program

Interface
Cyclic motion
Log
Graph
User units
About

O Border to border

@® Point to point

Cydic motion setup

Point to point setup

Left  [00/256 steps

Right [ 1000 0/256 steps

O [

Puc. 3.25: Braaaka nacrpoex Cyclic motion

e B none Microstep mode MbI peKOMEHIyeM OCTaBUTH 3HaueHne 1/256 steps.

3.3.7 PabGoTta c nonb30BaTeNbCKUMU eAnHULAMU U3MepeHUs

SagacTyio HEYJ00HO padOTATh C IAraMy U MAKPOIIIAraMu U X04eTCst padoTaTh ¢ 60jiee yIoOHBIMA € TUHUTIAMY
uzmepenus. [1o 310l mpuYmMHe B KOHTPOJLJIEPE €CTh BO3MOXKHOCTH MEPECIUTHIBATH KOOPIUHATHI B TPUBBIYHBIE
eJIMHUIIBI M3MEPEHMUsI, HAIPUMED B MUJLTUMETPbL UJIH MPAJLYChl. DTO JeaeTcs Bo BRiajake User units, rae yka-
3bIBAETCS BEJUYMHA IIara U COOTBETCTBYIOMAA el eauauia u3mepenns. s 6omee moapobuoit nuadopmarun

00paTUTECh K COOMBEMCMEYNOUEMY NYHKMY JOKYMEHMAUUL.
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3.4 PacyéT HOMMHANBHOIro ToKa
st Toro, 9TOOBI IIArOBLIH ABUTATEIb BbIIABAT MAKCHMAJIbHBIN BPAIAIONIHA MOMEHT, HO IIPH 9TOM He IIe-
perpeBasjicsi, Ba2KHO IIPABUJIBHO 33/1aTh TAKYI0 TEXHUYECKYIO XapaKTEPUCTUKY, KAK HOMUHAJbHBIA TOK.

Yewm 6osbIie TOK B OOMOTKE JIBHUTATENsA, TeM OOJbINE BPAIIAIONIN MOMEHT Ha OCH. BaXKHO MOMHHTL, UTO
C yBEJIMYEHWEM TPOTEKAIOIIEro Jepe3 0OOMOTKHU TOKA, BBIIEISEMAasi TEIJIOBAasi MOIHOCTH [IBUTATENIS YBEJIN-
guBaercs. UroObl ABuraTesb MOr paboTaTh JJIMTEIbHOE BpeMs, BblAejsgeMas TeIIoBasg MOIIHOCTDL (3aKkou
Joxoynst — Jlenna) goskaa GbITh MEHbIIE MOLIHOCTH paccesiius. MOMHOCTL paccesiHusd MOXKHO PACCUUTATH
UCXOA U3 JOKYMEHTAINU HA BUTATED.

3.4.1 Pacuetbl Ha ba3e napamMeTpoB YHUMOSIPHOrO MOJIHOLATOBOro peXxnma

MomHOCTb paccesHUsS paBHA
P=n-R,I?
U+

rae R, - compoTuBieHne OOMOTKHU B YHUIOJSIPHOM pexwume, I, - TOK depe3 OgHy OOMOTKY B YHHUIOJISPHOM
peKUME, N - KOJUIECTBO OJHOBPEMEHHO PAOOTAIINX OOMOTOK.

Paccmorpum mist mpumepa ST2818M1006. Tabnuna B JOKYMEHTAITUN HOKA3BIBAET, 9TO B MOJHOIIIATOBOM Pe-
JKIMe OTHOBPEMEHHO paboTaeT JBe 0OMOTKE (N = 2) B YHHIOIAPHOM pexkume, T.e. P = 2R, I2. Konrposiepst
JBUraTeseil Mo/IePKUBAIOT TOJbKO OUIOJISPHBIA PexKUM yrpasieHus. 1Tobbl nepefiTu OrT yHUIIOJIAPHOIO
B OWIMOJIIPHBIA PEKUM, COEAUHUM OOMOTKH KaxKI0i (ha3bl MOCIEIO0BATEIHLHO, COMPOTUBIIEHNE BO3PACTET,
Ry, = 2R, toe Ry - COMpOTHBIIEHHE TTOCIEIOBATEIHHO COETUHEHHBIX OOMOTOK [IJIsT OMIOJISPHOTO PEXKUMa,
YIPABICHUS.

AiropuT™M ynpap/ieHus B KOHTPOJLIEpax ABurareseil paboraer B MUKPOLIAIOBOM PEXKHMME U IO/IE€PKUBAET
TOK TaK, 4TO B OAHOI 0OMOTKE TOK MeHsiercst 110 dynkuun [, sin(¢), B Apyroit 06GMOTKE TOK MEHSIeTCsi 10
dbyuximn I, cos(d), rae I, - ammnTyaa Toka. TemmoBast MOIHOCTb, BhIIEIsSEMast IBYMsI OOMOTKaMH B JII000#
MOMEHT BpEMEHU

P = RyI?sin®(¢) + RylI? cos®(¢) = Ryl?

Tloryunm ypaBHeHME U3 KOTOPOTO, TPUPABHSIB MOIITHOCTH, HalaéM, uTo I, = I,.

3.4.2 Pacuertbl Ha Dba3e napameTpoB ODMNONSIPHOro NOMIHOWArOBOro peXxmnma

MomnocTsh paccesunst paBua P = n - Rblg, rme Ry - compoTuBiaenne OOMOTKN B OHUITOJISPHOM peskume, I, -
TOK Yepe3 OJHy OOMOTKY B OHTIOJIIPHOM DEXKHMeE, NI - KOJUIECTBO OJHOBPEMEHHO PAbOTAOIINX OOMOTOK.

Paccmorpum mist mpumepa ST201850604. Tabauna B 1OKyMEHTAIIUU TTOKA3bIBAET, YTO B IMOJHONIATOBOM De-
JKUMe OJJHOBPEMEHHO paforaer nse o6MoTku (n = 2) B GunosspHom pexkume, T.e. P = 2Ry 1 bz .

TensioBasi MOIIHOCTD, BbLJEId€Mas HA OOMOTKAX JBUTATEJH, YIPABILEMOrO KOHTDOJIJIEPAMU JIBUIrATEIEN,
TIO-TIpEXKHEMY

P = RyI?sin®(¢) + RyI? cos®(¢) = RyI?

[Moyunm ypasHenue npu pasencTse Momuocreit 2R, I7 = RyI2. Haitnewm, uro I, = V2 I,

3.4.3 CBs3b €O cpegHeKBagpaTUHHbIM TOKOM

HepeMeHHbeI TOK B Ka,)K,Z[OI‘/JI 0OMOTKE ABUTATEJIA MOZKET XapPaKTEPHU30BATHCA CBOUM CPEIHEKBAJAPATHYIHBIM
3HaYeHUEM 3a IIEePHuOI

27
Lims = % /(Ia sin(¢))2d¢ =

0

I
V2
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TemtoBoe BbIIE/TEHHE OJHOM OOMOTKH CBSI3aHO CO CPEIHEKBAIPATUYHBIM TOKOM 4epe3 Heé P = Rbe,mS.

O06e oomoTku WaeHTHYHBI P, = P». O0mmas TerioBas MOIIHOCTh JBUTATEJIS MO YIIPABIEHHEM KOHTPOJLIEPA
nsuraresieit P = Py + Py = 2R, 12

ms*

Toxk

[laru

Puc. 3.26: OcuptorpaMma TOKa, OOMOTKE JBUTATEN s U PACYET CPEJHEKBAAPATUIHOIO 3HAYCHUS

13 BBIMIIEONMCAHHOTO CAEAYET, 9TO Lrpms = Lo o rakxke Lns = I

\/57

3.4.4 AMNANTYAHbIA N HOMUHANbHLIA Tok ansa BLDC

Homunanbubiii Tok ABUraTe A PACCHUTHIBACTCA M3 MAKCUMAJIbHO JOIMYCTUMOTO TENJIOBBIACJICHUA. Homu-
HaJIbHBIHN TOK, HAITMCAHHBIN B JOKYMEHTAlIWN, PAaCCYUTAH N3 OrpaHUYEeHUd Ha MOIIMHOCTH, BBIICTAEMYIO TTPpN
TOAKJJIIOYEHUN UCTOYHUKA MMUTAHUA K IBYyM 0OMOTKAaM.

Samuiiem GOPMyITy s MOITHOCTH MPU TAKOM MOIKIIOYEHUN:

Pchop = 2Rpha5612

rate

®DopMmyaa s MOIIHOCTH, BBIAEISIEMON OOMOTKAMU JJIs CHHYCOUIAJBHOTO YIIPABJICHUS:

Pyin = 3Rphase-[2

rms

HomunaapHbIi TOK ABUTATEIST PACCINTHIBAETCS UCXOS U3 OTPAHNYEHUs HA MOIIHOCTD. IIpupaBHsem npasbie
qactu POPMYJT:
V2
Irate
V3

Irms -

Uraxk,

2L"ate

Iamp = \/g
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DTO0 03HAYAET: €C/IM B JIOKYMEHTALUUU HA Ball JBUIATE/b CKA3aHO, YTO HOMMHAJbHBIA TOK PABEH, HAIIPUMED,
0.88 A, TO B KOHTPOJLJIEP MOKHO 3alMCATH 3HAYCHUE:

25088

Iamp == 7 1A

3.4.5 Hactpoiika HOMUHANILHOro TOKa

KouTponnepsr aBurareseil CrmocOOHBI MPUHWMATH 3HAUEHWE HOMWHAJIBLHOTO TOKA B BUJE AMILIMTYIBI TO-
ka I a wim B BuJe CpeHeKBAJAPATHIHOTO 3HAYEHUS [,,,s. BHIOOD TOro, KakmM criocoboM HHTEPIIPETUPO-
BaTb BXOJHOE 3HAYEHUE HOMUHAIBHOIO TOKA, ONPEIEISeTCst OTCY TCTBHEM /HAJIMIUeM COOTBETCTBEHHO (hiara
ENGINE CURRENT_ AS RMS B nose EngineFlags crpykrypbl engine_ settings. Ilpu nacmpoiixe no-
munanvnozo moxa 6 mDrive Direct Control ciemyer npaBUIbHO YKa3bIBATH CHOCOO MHTEPIIPETAIIUU TOKA.
Kourponnepsr mgBuraresieil B 3ToM ciydae OyayT OOeCTIEIHMBATH MAKCHUMAJILHBIN JOMYyCTUMBI MOMEHT, He
meperpeBasi JBUTATEb.

Dror xke daar onpenenser cMbica 3uaderus Toka BLDC.

Kak u amna mrarosoro jsurarens, B mDrive Direct Control ecrs creruasnbHasi Tajodka, KOTOpas ONpese-
JIsileT, KaK TPaKTOBaTh BBeAéHHOe B mojie Nominal current smadenme. Ecim rajmouka «Amplitude currents
OTMEYEHA, BBEJIEHHOE 3HAYEHNE TOKA OyIeT aMIINTYIHBIM: MAKCUMAJIbHAS AMILINTYIA CHHYCa OyIeT Bcerma
MeHbIIe 3TOro 3uadenus. Kcan ramouka «Amplitude currents cusita, BeI€HHOE 3HAUEHUE OYIET TEPECTUTAHO
no ¢opmysie (3) u aMUTy 8 TOKa OyJeT OrpaHUYEHA Y2KE STHM MePEeCYUTAHHBIM 3HAYEHUEM
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TexHnyeckoe onmcaHue ycTpolicTea

4.1 BHewHwun B8 n pasbeMbl

Konrponnepsr mDrive Boimyckaiores B 1-2-3-ocabix Bepcusx. Ilnary KOHTpOsI€pa MOKHO KYIIUTH OTIEIBHO,
HO 71 paboThI ¢ Hel HeobxomuMm Kopiryc mDrive.
o Ilaama xonmpoanrepa

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
4acTu.
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1335
1394

65

48
53

Puc. 4.1: KonTtpommep, BUJ CBEPXY CO CTOPOHBI CUJIOBOTO MOJAYJIS U PaIMATOPA.

|

224

State

mbDrive 34 £

82

53

Puc. 4.2: Korrpomnep, BuI cepean cO CTOPOHBI Kabe s s MOAKIIOUEHNS TO3UITHOHEPA.

Baxwuo: B caydae camMocToOsSTENBHON YCTAHOBKM DPAIMATOpPA HA, CUJIOBOH apaiiBep, yOemwTech, 49TO HET
KOHTAKTa MeXKJIy TeNJIONPOBOJAIIEH MOBEPXHOCTHIO CHUJIOBOTO JpaiiBepa U JAPYTUMHU IJIEKTPOIPOBOAANTNMU
YACTIMHU yCTAHOBKH. ECTH Takoil KOHTAKT GyIeT MPUCYTCTBOBATDH, BO3MOKHO MTOBPEXK/IEHUE CUIOBOH cxeMbi!

4.1.1.2 Pa3bembl nogkt04eHns naart

4.1.1.2.1 Pa3bem noakoyeHust no3numnoHepa

g nopkroyenus: no3unuoHepa ucnosbdyercs padbem DVI-I tuna «mamas.
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Puc. 4.3: Pazmepsr u nymepanus BeIBOIOB B padbeme DVI-I, Bua cnepenn

Hasnavenue 66160006:

1.

e~

10.
11.
12.

13.

14.

15.
16.
17.

© »®» N o o«

Buemnee onopHoe Hampsizkenue nutanus, 5-24 B, myis sexoaubix curaanos GPIO, EMBRAKE u SYNC
(CuzoBoe nuranue, «+»)

Kounnesuxk Nel
Kounnesuk N2

ITndporoii BHIXOZ, [7IsT YIPABIEHNWsST MATHUTHBIM TOPMO30M, 5-24 B, B 3aBHCHMMOCTH OT BHEITHETO WC-
rouynnka nuranus (EXT REF SUPPLY)

He noakimouen

He noakiouen

He monkiouen

He moakirouen

Bxonuoit curaan GPIO 1, 5-24 B

Bxoauoit curaan GPIO 2, 5-24 B, anbrepuaruBias GyHKIMs: KHOIKA I€PEMEIIEHUsT
Bxonnoii curnan GPIO 3, 5-24 B, anbrepraruBHasi (DyHKIMS: KHOITKA, TIEPEMEIEHUS

Boixognoit curnan GPIO, 5-24 B, B 3aBucumoctu or srerinero ucroynuka nuranus (EXT REF

SUPPLY)

Boixounoit curnan cunxponusanuu, 5-24 B, B 3aBucumocru o1 BHewnero ucrounuka uuranus (EXT

REF SUPPLY)

Bxoanoii curnas cuaxponusanuu, 5-24 B, B 3aBucumoctu or BHerHero ucrounuka nuranusa (EXT REF
SUPPLY)

Anasorossiit Bxoa, 0-3.3 B, ucnosub3yembiit Jgist nogkiatodenus suetidero jpxoiicruka (JOY)
Awnasorossrit Bxoz, 0-3.3 B, ucnonb3yembiit gys obmiero nazuadenus: (POT)

Brixoz, 5 B, 500 MA - jjist crabuiinsanyy BBIXOAHOIO CUTHAJIA KOHIEBAKOB, HCTOYHUKA MUTAHUS IHKO-
Jepa # T.JI.

4.1,
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18. Jlormveckas 3emiist [iisi KOHIEBUKOB, SHKOJEPA U IIPOYErO
19. Dukomep A

20. UuBepcublii Kanam sKoaepa A

21. Dukoaep B

22. UuBepcusbrit kKanas suKogaepa B

23. Bxon mardmka 000pOTOB

24. VuBepcHBIl BXOI JaTIHKa 000POTOB

Cl. ®aza A IIJT wiu dpaza A BLDC-usuraress C2. @aza B I wiu daza B BLDC-asurarens C3. @asa
e A I win daza C BLDC-geurarens C4. ®@aza we B IIJT C5. Power GND

IIpeaynpexxaenue: He pekoMmenayercss moAKIIOYATH K KOHTPOJJIEPY WM OTKIIOYATH OT KOHTPOJIEPA
JIBUTATE]Ib, TOKA HA, €r0 0OMOTKAX €CTh MUTAHUE.

4.1.2 OpaHoocHasi cuctema

O tHOOCHAs BEpPCHsT KOHTPOJLIEPA MIPEeCTaBIsSAeT COO0M naamy KoHMposLeps B METAJJINYECKOM Kopiryce. Paz-
MepsI Kopmyca: 155 x 112 x 59 M.

Puc. 4.4: Buemuuit BuJ 0ITHOOCHOTO KOHTpoJLiepa mDrive

Ha nepenneit manesnun pacnoyioKeH pas3sem NookA0eHs NO3ULUOHEPE U CBETOIUO]] «CTACYC KOHTPOJLIEPAy.

4.1. BHewHwnii BUA, 1 pa3beMbl 36
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Ha 3apneit nanesyu pacrosioKeHbl Pa3sem Cus06020 NUMGHUAL, PA3BEM 0AA NOJKAOYEHUS K KOMNLIOMEPY
muna USB type-B u 2 nopra Ethernet.

4.1.2.1 Pa3bémbl

4.1.2.1.1 Pa3bvem nogkoYeHust No3numnoHepa

Je MOAKTIOUeHnsT MO3UITMOHEPa NCTOIb3yeTcs pazbeM DVI-I tuma «Mmamas.
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Puc. 4.5: Pazmepnr u nymepanus BeIBOIOB B padbeme DVI-I, Bua cnepenn

Hasnavenue 66160006:

1.

10.
11.
12.

13.

© ® N o o«

Buemnee onopHoe nanpsizkenue nutanus, 5-24 B, nns Beixonubix curnanios GPIO, EMBRAKE u SYNC
(Cuzoroe nuranme, «+»)

Konnesuk Nel
Kounnesuk N2

ITudpoBoii BbIXOZ, /s YUPABICHAS MAUHUTHBIM TOPMO30M, 5-24 B, B 3aBHCHMOCTH OT BHELIHETO HC-
rounnka nuranus (EXT REF SUPPLY)

He moakirouen

He noakiouen

He nouakirouen

He monkirouen

Bxonuoit curaan GPIO 1, 5-24 B

Bxoauoit curaan GPIO 2, 5-24 B, anprepuaruBias ByHKIHMsA: KHOIKA T€PEMEIEHUsT
Bxonnoit curnan GPIO 3, 5-24 B, anbrepraruBHast (DyHKINS: KHOIKA, TIEPEMEIIEHUS

Boixoguoit curunan GPIO, 5-24 B, B 3aBucumoctu or BHeriHero ucrognuka nuranus (EXT REF
SUPPLY)

BoixonHoit curnan cunxponusanuu, 5-24 B, B 3aBucumoctu or BHewmnero ucrounuka nuranus (EXT

REF SUPPLY)

4.1,
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14.

15.
16.
17.

18.
19.
20.
21.
22,
23.
24.

Bxoauoii curnas cunxponusanuu, 5-24 B, B 3aBucumocru or Buewnero ucrounuka nuranud (EXT REF

SUPPLY)
Awnasnorossiit Bxoz, 0-3.3 B, ucnosb3yembiil s noak/ouenus saerHero mkoiicruka (JOY)
Aunasnorossiit Bxoa, 0-3.3 B, ucnosb3yembiit gisi o6miero nazuavenus (POT)

Buixon, 5 B, 500 MA - 1j1s crabuinsanyuy BBIXOZHOTO CUTHAJIA KOHIIEBUKOB, NCTOYHUKA, MMUTAHUS IHKO-
aepa u T.7.

Jloruaeckast 3eMJisi [IJIsi KOHIIEBUKOB, SHKOJEpa U MPOYEro
Qukoaep A

WuBepcubiii Kauaa saKomepa A

Qukomep B

WNusepcusrit kanat sukoaepa B

Bxon garunka 060poToB

MuBepcHbIil BXOA HAaTInKa 000POTOB

Cl. ®aza A I unu dasa A BLDC-apurarens C2. ®asza B I/ win dasa B BLDC-asurarens C3. @asa
we A IIIJT wiu dpaza C BLDC-nBurarens C4. ®@aza we B IIJT C5. Power GND

IIpenynpexagenmne: He pexkomemnayercss MOAKIIOYATH K KOHTPOJIEPY WU OTKJIOYATH OT KOHTPOJIIIEPA
JIBUTATEJIb, TIOKA HA €ro 0OMOTKAaX €CTb [IATAHUE.

4.1.2.1.2 Pa3bem Cu0BOro nutaHUsi CUCTEMbI

s IOAKII0YeHNs CHJIOBOTO TTUTAHWS HA T1J1IaT€ KOHTPOJIJIEPA YCTAHOBJIEH 4-X KOHTAKTHBIA Pa3beM Cemeii-
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 HasmmuneMm (HUKCAIUT, BO3MOXKHOCTBIO CTHIKOBATHC KAK C OTBETHBIMU
YaCTAMHU yCTaHOBJIEHHbIMU Ha Kabenb (tun MF-4F, part number no xaramory Molex 39-01-2040), Tak u ¢
YCTAHOBJIEHHBIMU Ha MJIATY, B TOM YHUCJE BEPTHKAJIbHO (part number nmo xarajory Molex 15-24-7041). Bee
paszbembl cemeiicrBa Mini-Fit moctymasr mo karamory Molex, www.molex.com .
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Puc. 4.6: Pa3meps! u nops/0K HyMepaluu BbIBOJOB Pa3béMa HA CTOPOHE KOHTPOJLIEPA, BUJ, CLIEPEIT

Hasnavenue 66160006:

Muu | HaseaHue

1 CuioBOe TUTaHUE, «-».

2 CuitoBoe nuranue, «+». 12-48 B.
3 CuioBOE TIUTaHUE, «-».

4 CuioBoe nuranue, «+». 12-48 B.

Baxkno: Hukorja He nomaBaiire 3/IeKTPONATAHEE HA KOHTPOJLIED U HE MOJIKII0YATECh K PA3bEMY CHJIOBOIO
3JIEKTPOIUTAHUSI, €CJIH BbI HE YBEPEHBI, UTO MAPAMETPhI BAIIETO OJI0KA MUTAHUS COOTBETCTBYIOT TPEOYEMBIM.
He merraiiTech MOAKIIOYNTH SJIEKTPONUTAHNE K KOHTPOJIIEPY, €CJIM HE YBEPEHBI, 9TO pa3beMbl HA OJIOKe
MUTAHUS ¥ Ha, KOPITYCEe KOHTPOJIJIEPA COBMECTUMBI JIpYT ¢ Apyrom! JlomycTuMble mapaMeTphbl MOIK/IIOYEHUsT
yKa3aHbl B pasaene TexHura 6€30nacHocmi.

Baxkno: Topsiuee nprcoeiHeHe/OTCOINHEHNE, & TAKKe HEHAIEKHOe MOICOENHEHNE CUIIOBOTO TINTAHUS
4epe3 pa3bém tuna Mini-Fit, MozkeT BbIBECTH U3 CTPOst KOHTPOJLIED 1 /nin KoMmmbiorep. [lonpobree cmorpuTe

B pazaene Ternukxa 6€30NacHOCMAL.

4.1.2.1.3 Pa3bém ynpasneHus cucremoi

KonTpomneps! noaktogaorcs depe3 pazbém USB type-B wnu Ethernet.

4.1. BHewHwnii Bug, n pasbembl
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Puc. 4.7: Kabesnr USB type-A - USB type-B

1 2

4 3

Type B

Puc. 4.8: Paznem USB type-B

Hasnavenue 66160006:

Homep | Haseanue | Lset kabens | Onucanue
1 vCC Kpacuprii +5V DC
2 D- Benbrit Data -

3 D+ 3esienblii Data +

4 GND Yepwubrit Semis

" 3KPAHUPOBKOM.

IIpeaynpexaenune: Ilcrnonb3yiiTe TOIBKO MPOBEpEHHBIE U 3aBEIOMO paborocmocobube USB-kabesn!
Heucnpasubiit nnn nekagecrBenubiii USB-kabenb MOXKeT ¢Tarh NPUYUHON HEMPABUJIBHON PAabOTHI KOH-
TPOJLIEPA, B TOM YHCJIE OMUOOK MPU BPAINEHUU JBUTATEIS WU IPUA OMO3HABAHUE YCTPOMCTBA OEPAIUOH-
HOM cuctemoit. /11 cTabuIbHOTO COEIMHEHNST UCITOIB3YHTe KOPOTKIE KabeJIu C TOJICTHIMHU TPOBOIHUKAMU

4.1.2.1.4 Pa3bém noakoueHust aXK0ncTuka

e moAKIoueHns IXKOiCTUKa ucnob3yercs pazbeM DVI-I tuma «mamas.

4.1. BHewHwnii Bug, n pasbembl
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15
17[18 L1][C]

Puc. 4.9: Pazmepnr u mymeparnus BoIBOIOB B padbeme DVI-I qna moakimodenns ayKoiCTUKA, BUJ CIIEpeIn

Tabaruya pacnoaosicenus nuros passema DVI-I

Mun | HaseaHwue

15 JOY, ananorossrii Bxoz, 0-3 B, ucrnosb3yercs jisi MOAKIIOYEHNS BHEITHETO JXKONCTHAKA.

17 Boixom, 5 B, 500 MA - gaa cTaOMAN3AINN BBIXOIHOTO CUTHAJIA KOHIIEBUKOB, NCTOUHWKA TTHTAHUS
9HKOJEPA U T.I.

18 3eMis JlIornyecKasi /i KOHIEBUKOB, SHKOIEPA U IIPOYEro.

IlompobHbIe CXeMBbI MOAKJIIOYEHNS JKOUCTUKOB MOKHO HAUTH B pa3jesie Ynpasierue 0ncoUucmukom.

IIpnmeuanue: Eciu Bbl XOTHTE HOAKIIOYUTH JKOMCTUK HAmpszkeHueMm D B, ucmnosnb3yiire pe3ncropHbIit
nenuTens HanpskeHnusi. COMPOTUBIIEHNE MOKHO PACCYNUTATD, HAPUMED, B OHJIANH-KATBKYISTODE.

IIpumeuanue: Hewucnonb3yembie KOHTAKTHI BHYTPEHHETO PA3beMa HE TPEOYIOT HUKAKOTO JOIIOIHIUTEILHOIO
LOJKJ/IIOYEHUs MM LIOJTSKKY K 3emiie/ nuranuio. IIpocro ne ucnosb3yiite ux.

Baxkno: Amnasorossie Bxogsl JOY, POT paccuuransr Ha pabory ¢ manpsizkeauem do 3.3 B. Hukorma we
noJiaBaiiTe Ha 9TU BXOJbI OOJIbIEE HANPsKEHWe, B ToM uncie 3.3 B. D9To Moxker HApyIIUTH MPABHIBHYIO
paboTy BCEX aHAJIOTOBLIX KAHAJIOB KOHTPOJIJIEPA W BHIBECTH W3 CTPOST KOHTPOJIIED WJIW JBUTATEh.

4.1.3 MHOroocHble cuctemsl

4.1.3.1 Kopnyc

MHoroocHast BepcHsi KOHTPOJLJIEPA TPEICTABIAET CO0O0 ABE WIIN TPU NAGMbL KOHIMPOALEPE B METATITHIECKOM
kopnyce. Pazmepsr kopmyca: 155 x 112 x 59 mwM.
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Puc. 4.10: Buewnuii Bus1 AByXOCHBIX M TPEXOCHBIX KOHTPOJIepOB MDrive

Ha mepesneil manesnn KOHTPOJLIEpA PACHOIOKEHDBI PA3GEM NOOKAIOUEHULA NO3UYUUOHEPI U CBETOAMOI «CTATYC
KOHTPOJLIIEPAY.

Ha 3asgmeit maHeanm pacmoyOXKeEHBI Pa3sem CUA08020 NUMGHUL, PA3GEM 0AL NOOKAOUEHUA K KOMNLIOMEDPY
muna USB type-B u 2 nopra Ethernet.

4.1.3.2 Pa3bémbl

4.1.3.2.1 Pa3bvem nogkstoHeHusi no3numnoHepa

s nopkmoYenns mo3unuoHepa ucnoab3yercs padbem DVI-I tuna «mamas.
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Puc. 4.11: Pa3mepsl u nymepanus BoiBogoB B pazbeme DVI-I, Bug ciiepean

Hasnavuenue 6v1600086:
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1. Baemnee onopHoe nanpsizkenue nuranus, 5-24 B, qs Beixonnbix curnanos GP1I0O, EMBRAKE u SYNC
(CuzoBoe nuranme, «+»)

2. Konnesuk Nel
3. Konnesuk Ne2

4. IudpoBoit BLIXOI IJIsT yIPABIEHUS MarHUTHBIM TOPMO30M, 5-24 B, B 3aBUCHMOCTH OT BHEIITHETO WC-
rounnka nuranus (EXT REF SUPPLY)

He moakirouen
He noakirouen
He monkiouen
He moakirouen

Bxonuoit curaan GPIO 1, 5-24 B

© »® N o o«

10. Bxoxmoit curnan GPIO 2, 5-24 B, anprepuaruBhasi (DyHKIMs: KHONKA IEPEMEITEHIS
11. Bxommoit curnan GPIO 3, 5-24 B, anprepHarnBHas QyHKIWSA: KHOMKA TEPEMEICHUS

12. Boixoguoii curnan GPIO, 5-24 B, B 3aBucumoctu or BuemrHero ucrounuka mnuranus (EXT REF
SUPPLY)

13. Boixoauoii curnasn cunxponusanuu, 5-24 B, B 3aBucumocru or BuewHero ucrounuka uuranus (EXT

REF SUPPLY)

14. BxozHoil curHaj cuHxponusanuu, 5-24 B, B 3aBucumoctu ot Brernrero ucrounuka nuranus (EXT REF
SUPPLY)

15. Ananorosbiit Bxoz, 0-3.3 B, ucnosnb3yemblii ajist noakiodenus sraeninero jaxoiicruka (JOY)
16. Amanorossiit Bxoz, 0-3.3 B, ucnosib3yembiii mjist oomiero naznauenus (POT)

17. Boeixom, 5 B, 500 MA - g1 cTabuau3alny BHIXOJAHOIO CUTHAJA KOHIIEBUKOB, HCTOYHUKA MUTAHUS SHKO-
Jepa #u T.JI.

18. Jlormveckas 3emiist [iiisi KOHIEBUKOB, SHKOJEPA U IIPOYEro
19. Dukomep A

20. UuBepcublii KaHaI 9HKOIEPa A

21. Dukoaep B

22. Uusepcusbiit kanas suKogaepa B

23. Bxon mardmka 060pOTOB

24. VuBepcHBIH BXOI JaTIHKa 000POTOB

C1. ®aza A IIJT wiu dpaza A BLDC-asurarens C2. @aza B I/ wiu daza B BLDC-asurarens C3. @asa
e A I wim daza C BLDC-geurarens C4. ®aza we B TIJI C5. Power GND

IIpenynpexnenmne: He pexkomen/yercs moax/Ii049arh K KOHTPOJJIEPY UM OTKJIIOYATh OT KOHTPOJLJIEPA
JIBUTATE]Ib, TTOKA HA, €r0 0OMOTKAaX €CTh MHUTAHUE.

4.1. BHewHwnii BUA, 1 pa3beMbl 43



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.5.1

4.1.3.2.2 Pa3bem Cu10BOro nnutaHnsi CUCTEMbI

s IOAKII0YeHNs CHJIOBOTO TUTAHWS HA I1J1aTe€ KOHTPOJIJIEPA YCTAHOBJIEH 4-X KOHTAKTHBIA Pa3beM Cemeii-
crBa Mini-Fit ¢ marom 4.2 MM tuna <manay (tun MF-4MRA). 9701 paszbeM BBINOAHO OTIMYACTCS OT AHAJIO
TOB BBICOKMM TOKOM Ha, KOHTAKT - 8 A, HammuneM (hUKCAINN, BO3MOKHOCTHIO CTHIKOBATHCS KAK C OTBETHBIMH
YaCTAMHU yCTaHOBJEHHbIMU Ha Kabenb (tun MF-4F, part number no xaranory Molex 39-01-2040), Tak u ¢
YCTAHOBJIEHHBIMU Ha IJIATY, B TOM YHUCJE BEPTHKaJbHO (part number no karasory Molex 15-24-7041). Bee
paszbembl cemeiicra Mini-Fit moctymasr mo karamory Molex, www.molex.com .

Puc. 4.12: Pa3mepn! 1 OpsIOK HyMepaIuu BBIBOJIOB Pa3bEéMa Ha CTOPOHE KOHTPOJIIEPA, BU CiepeIn

Hasnavenue 66160006

Muu | Ha3eaHue

1 CuioBoe muTaHUe, «-».

CuioBoe nuranue, «+». 12-48 B.
CuioBOe muTaHUE, «->.

CuiioBoe nuranue, «+». 12-48 B.

FENRVNIN N

Baxkno: Hukorja He nomaBaiire 3/1eKTPONATAHEE HA KOHTPOJLIED U HE MOJIKIIOYAfTECh K PA3bEMY CHJIOBOIO
3JIEKTPOIUTAHUSI, €CJIU Bbl HE YBEPEHBI, UTO MAPAMETPhI BAIIETO OJI0KA MUTAHUS COOTBETCTBYIOT TPEOYEMBIM.
He mwrraiiTech MOAKIIOYNTH SJIEKTPONUTAHNE K KOHTPOJIIEPY, €CJIM HE YBEPEHBI, 9TO pa3beMbl HA OJIOKE
MUTAHUS ¥ Ha, KOPITyCEe KOHTPOJIJIEPA COBMECTHUMBI JIpyT ¢ Apyrom! JlomycTuMble mapaMeTphbl MOAK/IIOUYEHUsT
yKa3aHbl B pasgene TexHura 6€30nacHocmi.

Baxxkno: Topsiuee nprcoeiHeHe/OTCOINHEHNE, & TAKXKe HEHAIEKHOe MOICOEANHEHNE CUIIOBOrO TINTAHUS
4epe3 pazbéM Tuna Mini-Fit, MoxkeT BbiBecTr U3 cTposi KOHTpOJLIep 1/ uinu Komnbiorep. [logpobuee cmoTpuTe
B paszesie Texnuxa bezonacrocmu.
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4.1.3.2.3 Pa3bém ynpasneHus cucremoi

Konrpomneps! noakogaorcs epe3 pazbém USB type-B wnu Ethernet.

Puc. 4.13: Kabennr USB type-A - USB type-B

Hasnavenue 66160006:

1

2

4 3

Type B

Puc. 4.14: Pazwem USB type-B

Homep | Haseanue | Liger kabens | OnucaHue
1 VCC Kpacnubrii +5V DC
2 D- Benwrit Data -

3 D+ 3eteHbrit Data +

4 GND Yepnbrit Semiist

" 3KPAHUPOBKOM.

Ilpeaynpexaenune: Ilcrnonb3yiiTe TOIBKO MpOBEpEHHBIE U 3aBEIOMO paborocmocobubie USB-kabesn!
Heucnpasubiit uinu nekagecrBenubiii USB-kabesib MOXKeT cTarh NPUYUHON HEMPABUJIBHON PAbOTHI KOH-
TPOJIIEPA, B TOM YKCJIE OIMMUOOK TPY BPAIIEHUH JBUTATEIIS UIN TPU OMMO3HABAHUH YCTPONCTBA, OMEPAIINOH-
HO¥ cucremoit. [Ij1g cTabuIbHOTO COEIMHEHNS UCITOIB3YHTe KOPOTKIE KabeJIu C TOJICTHIMHU TPOBOIHUKAMU

4.1.3.2.4 Pa3bém noaknyYeHus OXK0NCTUKa

e moAKIOueHns IKONCTUKA ucosb3yeTcs pa3dbeM DVI-I tuma «mamas.

4.1. BHewHwnii Bug, n pasbembl

45



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.5.1

15
17[18 L1][C]

State @ @

Puc. 4.15: Pazmepnt n nymeparus BbIBOJIOB B pazbeme DVI-1 nais mogkmiovenuns AKONHCTHKA, BUJ, CTIEpeTH

Tabaruya pacnoaosicenus nuros passema DVI-I

Mun | HaseaHwue

15 JOY, ananorossrii Bxoz, 0-3 B, ucrnosb3yercs jisi MOAKIIOYEHNS BHEITHETO JXKONCTHAKA.

17 Boixom, 5 B, 500 MA - gaa cTaOMAN3AINN BBIXOIHOTO CUTHAJIA KOHIIEBUKOB, NCTOUHWKA TTHTAHUS
9HKOJEPA U T.I.

18 3eMis JlIornyecKasi /i KOHIEBUKOB, SHKOIEPA U IIPOYEro.

IlompobHbIe CXeMBbI MOAKJIIOYEHNS JKOUCTUKOB MOKHO HAUTH B pa3jesie Ynpasierue 0ncoUucmukom.

IIpnmeuanue: Eciu Bbl XOTHTE HOAKIIOYUTH JKOMCTUK HAmpszkeHueMm D B, ucmnosnb3yiire pe3ncropHbIit
nenuTens HanpskeHnusi. COMPOTUBIIEHNE MOKHO PACCYNUTATD, HAPUMED, B OHJIANH-KATBKYISTODE.

IIpumeuanue: Hewucnonb3yembie KOHTAKTHI BHYTPEHHETO PA3beMa HE TPEOYIOT HUKAKOTO JOIIOIHIUTEILHOIO
LOJKJ/IIOYEHUs MM LIOJTSKKY K 3emiie/ nuranuio. IIpocro ne ucnosb3yiite ux.

Baxkno: Amnasorossie Bxogsl JOY, POT paccuuransr Ha pabory ¢ manpsizkeauem do 3.3 B. Hukorma we
noJiaBaiiTe Ha 9TU BXOJbI OOJIbIEE HANPsKEHWe, B ToM uncie 3.3 B. D9To Moxker HApyIIUTH MPABHIBHYIO
paboTy BCEX aHAJIOTOBLIX KAHAJIOB KOHTPOJIJIEPA W BHIBECTH W3 CTPOST KOHTPOJIIED WJIW JBUTATEh.

4.2 KuHemMaTuKa n peXxxnmbl OABUNXKEHUNA

4.2.1 [OBu>xeHue c 3aaHHO CKOPOCTbIO

Pestcum dsusicenus ¢ 3a0annoti cKOPOCMBIO SABISETCS OCHOBHBIM PEXKUMOM PAabOThI KOHTPOJIIEPA CO BCEMU
tunamu gpurareseii. OH MO3BOJISET MOAAEPKUBATH 33JaAHHYI0 CKOPOCTH JIBUKEHUS BIAJM OT TOYKU HA3HA-
YEeHHs, OOBIYHO NPUMEHSIETCsI COBMECTHO € pexkumamu Jleusicenue 6 sadannyto mowky umn Cmewenue na
3adanmnoe paccmosnue. JTOT PEKUM MOXKET ObITh TAKYKE BBI3BAH KOMAHIAMU JIBUKEHUS BIEBO WM BIIPABO.
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CKOpOCTb U3MEpPErCs B LIaraX WAroBOro JABUraTeis Wik B orcuérax snkodepa upu ero najiuvuu (paboraer
JIIS BCEX THIIOB JIBUTATEJIEH) 32 €IUHUILY BPEMEHH.

Bxiiouenne pexunMma ,ZZSU()K,’CHUC C Ycroperuem BPEMEHHO JE3aKTUBUDPYET pPEHCUM deudicenus ¢ 3a0aHHOT
CKOpoCcmdvio.

Ilpu nosyuenuu KomMam/pl Jjisl Ha4asa JIBUKEHUHA KOHTPOJLIED lIepEMeIaer JABUraTe/lb ¢ 3apaHee HACTPO-
€HHOI TI0JIb30BaTEIeM CKOPOCTHIO. CKOPOCTH MOXKET ObITH 33JIaHA U3 COOMBEMCMEYNULE20 PA30eAd MeHIO
«Settings. . . » npoepammo, mDrive Direct Control mmu ¢ momorpio Bbi30Ba dyHKIME set_move_ settings(),
(cM. pasgen Pykosodcmeo no npozpammuposaruto). 3Ha4eHUe CKOPOCTH Npu pabore C IAaroBbIMU JIBUIa-
TeISIMU MOXKHO 337aTh B IEJIbIX IAaraXx U MUKpOIIarax B cekyuny, ais BLDC-asuraresneit ckopocTsb 3a1aeTcst
B oboporax B munyry (RPM).

CKOpOCTh CHEIUAIBHBIX BUKEHWH, TAKUX KaK KOMNEHCAUUA A10HMa WA aA8MOMATMUYECKLA KaAUOPOGKA
HYAE60T NO3ULUY, OTTHIACTCS OT ODINell CKOPOCTH JIBUKEHNsI 1 HACTPANBAETCS OTIEJIHHO.

KonTponnep mMoxker orpanndmBaThG MAKCUMAJIBHYIO CKOPOCTH, €CJIA COOTBETCTBYIOIIAS HACTPOUKA ClesIaHa
nosb3oBaresieM. B 3rom cirydae jioboe aBurkenue, KOTOPOe Obl IMPOUCXOIUIIO CO CKOPOCTHIO BBIIIE MaKCH-
MaJIBHOM, POUCXOJUT ¢ MAKCUMAJIBHON CKOPOCTHIO. OTIEIbHO MOXKHO HACTPOUTH KOHTPOJLIEP, YTOObI MaK-
CUMaJTbHAST CKOPOCTD MCIOJIb30BAIACH IJIsT BCEX OOBITHBIX JIBUKEHUN, 33 UCKIIOYEHNEM CIIEINATBHBIX, TAKUX
KaK KOMNEHCAUUA A0PMae UITH a8MOMATIUYECKAA KaAUuOPO6Ka HYyae60t nosuyuy. HacTponTh MaKCUMAIbHYIO
CKOPOCTDb U PEKUMBI €€ UCIOIB30BAHUSA MOXKHO Ha 6xAadKke merto «Settings...» npozpammo. mDrive Direct
Control.

TekyHIyr CKOPOCTh Bbl MOXKeTe yBuierh B [ nasHom okke npozpammo. mDrive Direct Control B none Speed
WJIA BOCTIOJIB30BATHCS 2PaPuKamu 0mobpantcerus 0CHOBHOIEL Napamempos pabOTHI.

IIpumeuanne: Ecnu cTabuiabHOCTH MOAIEPXKAHUT CKOPOCTHU NPHU MCHOTL30BAHUE IHKOJEP( KarKeTC st
BaM HEJ0CTATOYHOI, TO 0O0PATHTECH K PEKOMEHIAUUSAM ONA MOUHO20 OBUNHCEHUS.

IIpumeuanue: MakcumasbHO JOIYCTUMAs CKOPOCTh, KOTOPYIO MOXKHO 3aarh 310 100000 1maros/cek.
unu 100000 060pOTOB/CEK. B 3aBUCUMOCTH OT TUIIA JBUIATEJI.

4.2.2 [1Bn>keHne B 3a4aHHYIO TOYKY

Pexxum deusicenus 6 3adanHyro mouky SIBISETCS OCHOBHBIM PEXWMOM PAOOTHI KOHTPOJLIEPA, CO BCEMU TH-
MaMu JIBUTATE/IEH, OOBITHO WMCIOJIB3YETCsT COBMECTHO C PEHCUMOM Jeuscerus ¢ 3adannoti ckopocmovro. OH
TTO3BOJISIET TIEPEMEINATH MTO3UIINOHED B 3aJaHHOE TOIOKEHNE, IPHIeM KOOPIHHATA TOYKN HA3HATEHHS NMEEeT
aBGCcoJIIOTHOE 3HAYEHUE, B OTJIMYINE OT pekuMa Cmeuenue Ha 3adannoe paccmosnue.

1. command_move(50) I/\Tl | |

2. command_move(150) I I//—I\‘+
0 50 100 150

3. command_move(150) I I I Q[D
0 50 100 150

Puc. 4.16: /IBmkenue B 33JaHHYIO0 TOYKY
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B pexxume Komnencayus ao@hma MOXKET HPOU3BOAUTCH JOIOJHUTEIbHOE BO3BPATHO-LIOCTYIATEIbHOE JBU-
JKeHWe BOJIM3W 3aJaHHON TOYKH.

IIpu ucnosp3oBanUU sHK0depa st ONpEIeIeHnsT TEKYINell MO3UINH, BO3MOXKHO HECKOJIBKO MAJIO3aMETHBIX
«KOebaHmity MperKae 9eM IBUTraTe/b OCTAHOBUTCS B 33 JaHHON TOUKE.

Takzke ABUKEHHE B 33 IAHHYIO0 TOUKY /IS IIIArOBLIX JBUTATEIEH MOKET OCYIIECTBIATHCA B peKuMe 0OpaTHOI
cBsi3u Encoder mediated. B 3TOM ciydae DBUMKEHEE OCYIIECTBIISETCS 33 HECKOJIBKO MTEPAIU ¢ KOHTPOJIEM
TIOJIO’KEHUS II0 3aBEPIICHUI0 KarkKJI0H WTepaluu M0 SHKOAEPY, A0 MONAJAaHUA B 33JAaHHYI0 KOODIWHATY C
OnpeleIeHHON TOYHOCTBIO.

IIpu mostyyennn KOMaHIbBI JJis HAYAJIA, ABUKEHUS KOHTPOJLIED JIUOO MEPEXOIUT B PEHCUM JBUNCEHUA ¢ YCKO-
peHruem, IPHU BKJIIOYEHUU COOTBETCTBYIONIEN HACTPOIKY, Jin0OO CPa3y IIOBOPAYMBAET OCh JIBUIATE/IS C 3aPaHee
HACTPOEHHON TO/THh30BATEIEM CKOPOCTBHIO. JIBUKEeHME OCTAHABIUBAETCS TMPHU JOCTUKEHUN 33JAHHON TOYKH C
MIEPEXO/IOM B PEXHCUM 3aMEJAEHUA, €CITH COOTBETCTBYIONIAsS HACTPOUKA BKIOYeHa. [lo3unus HazHavYeHUS
3aJIaeTCA B 2.448H0M 0KHe npozpamms, mDrive Direct Control. Ilo3unuio Ha3HAY9E€HAST MOXKHO 33/1aTh B IIEJIBIX
marax U MEKpOMIarax mpu pabore ¢ MAroBbIMU JBUTATEISME, UJIH OTCIYETAX IHKOJEpa JJis BCEX JBUTATENEH.

TekyIIyr0o HO3UIIMIO Bbl MOXKETE YBHIETb B 24a68H0M okHe npozpamms, mDrive Direct Control B Gsioke
Control nam BOCTIOH30BATHCS 2padhukamy OTOOPAYKEHUST OCHOBHBIX MAPaMETPOB PAOOTHI.

IIpumeuanne: Ecim TOYHOCTH MO3UIMOHUPOBAHMS NPH UCIOIL30BAHUN IHKOJEPE KAZKETCS BaM HEJO-
CTATOYHOI, TO 00PATUTECH K PEKOMEHIAUUAM OAf0 MOUHO20 0BUHCEHUS.

4.2.3 CmeuleHune Ha 3agaHHOe paccTosiHue

Peotcum C.M,EUI,B'H,UB Ha 3a0aHHOe paccmoarue obecrreunBaeT CMEIIEHNE IJId MMPpeaonpeacIeHHOrO 3HaUYCHUA
OTHOCHUTEJILHO HYJIA, €CJIX 93TO IepBad KOMaH/Id C MOMEHTA 3allyCKa KOHTPOJIJIEPpA UJIN OTHOCUTE/ILHO TTOJIOZKE-
HHA, JOCTUTHYTOrO ABUraTe/JIEeM IIOCIE 3aBEePHICHUA IPEAbIAYIITNX KOMaH/[, TO €CTbh KOOPDANHATAa Ha3HaAYeHUA
nMeerT OTHOCHUTEJIbHOE 3HAY€eHHue.

1. command_movr(50) |/‘\l | |

2. command_movr(100)

—e

0 50 100 150
3. command_movr(0) I I I %
0 50 100 150

Puc. 4.17: Cumemmenne Ha 3aJaHHOE PACCTOSIHHE

DToT pezKuM 110J1e3€H, KOrda abCOJIFOTHOE IIOJIO?KEHHME HEM3BECTHO WM He HMeeT 3HAYEHMS.

IIpnmeuanue: Pexum cMereHns Ha 3aIaHHOE PACCTOSHUE MOXKET OBITh AKTUBUPOBAH KaK COOTBETCTBYIO-
el KOMaHI0#, TaK W BXOIHBIM CHHXPOUMITYJIBCOM, moapobuee cM. paszaen 1'TJ/I-cunxponusayis.
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4.2.4 [1Bn>keHune c yCKOpeHuem

OyHKIMS IBUKEHNS C YCKOPEHNEM AKTUBUPOBAHA 10 yMOJYaHUIO. /[BUKEeHWEe ¢ YyCKOPEHUEM HUCIIOIB3YETCS
JUTsT TIIABHOTO HAYAJIa M 3aBEPIIEHUs BUXKEHUsT 063 «TONTIKOB», 00S3aTETBHO COMPOBOXKIAIOIINX MIHOBEH-
HBI BBIXOJI HA 33JAHHYIO CKOPOCTh. Kpome Toro, mHepIus POTOpa JIBUrATes U OCTATLHBIX KOMIIOHEHTOB
[O3UIUOHEPA, OOBIYHO [IPOCTO HE MO3BOJISIET MIHOBEHHO HAOPATH BHICOKYIO CKOPOCTH, YTO MPUBOJIUT K [IOTEPE
IIArOB W CPBIBY JIBUKEHUS IIATOBOTO JIBUTATEJST B PeXKuMe paboThl 6e3 00parHoil cBs3u. B pexkume padboThI
¢ 0OpaTHOM CBSI3bIO MO YHKOAEPY CKOPOCTh OyJeT HabMpaThCs MAKCHMAJIbHO OBICTPO, KAaK TOTO ITO3BOJISI-
0T 02PAHUNUIENY 08UNCEHUA. BBICTPBI HAOOP CKOPOCTHU JIeJIaeT JABUKEHUE MeHee CTAOM/IbHBIM U CO3TaéT
Oospinie myma u BuOparmii. [IoaToMy MBI peKOMeHIyeM HCIOIb30BAThH ABHKEHHEe ¢ yckoperuem. DyHKIMs
JIBU2KEHUS C YCKOPEHUEM IO3BOJISIET JOCTUIATh MAKCUMAJbHBIX CKOPOCTEH M CTaOUIBLHOIO JIBUXKEHUS JAXKe
Ha, IBUTATEJISX CO CPEJIHUM 3HAUYEHUEM KPYTSIIEr0 MOMEHTA.

PexXnM JBUIKEHUS C ycKoperuem,/3amedaenuem paboTaeT CAeIyIomuM 00pa3oM: IpU pas3roHe, Koraa Tpedy-
eMast CKOPOCTb JIBUKEHUS BBIIE TEKYIIEH MO MOIYJIO, MPOUCXOJAT TTOCTENEHHOE YCKOPEHNE JIBUKEHWs Ha
semuauny Acceleration, m3mepsieMyto B marax Ha CeKyHAy B KBazapare. [Ipm moctmxkenun TpeGyeMoil CKOpo-
CTH KOHTDPOJITIEP MEPEXOUT B PEKUAM 08UdCeHUs ¢ 3a0anhnoll ckopocmsto. Ilpu moaxone K mo3unuu Ha3Hade-
HWsI KOHTPOJIJIEP HAMMHAET CHWIKATH CKOPOCTH IBWIKCHUS TaK, YTOOBI 3aMeIJjIeHne pasusiochk Deceleration
W OCTAHOBKA TPOM30MLIA POBHO B TO3WIMN Ha3HadeHWs. TakuM 0Opa3oM, 3TOT DEXKUM OOECTCIMBAECT TPa-
nenenIaIbabIH TpoguIb CKopocTr. Ecam paccTosiame, HA KOTOPOE TPEOYeTCs CABUHYTHCA MAaJO, TO yCKO-
PEHHEe MOXKET HENOCPEJICTBEHHO CMEHUTHCS 3aMEJIEHUEM, 9TO TPUBEAET K TPEYTOJBHOMY TPOMUITIO CKOPO-
ctu. Britouenne /OTKIIIOUEHNE PEXKUMA TBUKEHNSI ¢ yCKOPEHUEM, 8 TAKYKE HACTPONKY BEJTMIMHBI YCKOPEHUS
U 3aMeIJIeHust MOXKHO caenath B nporpamve mDrive Direct Control (em. pasmen Hacmpotixa wunemamu-
xu deuoicenus (Illazoswi deuzamens)) namm KoMauzoi set_move_ settings(), onucannoii B Pyrosodcmee no
NPOZPAMMUPOBAHUIO.

Ycekopenue Acceleration mactpauBaercs He3aBucuMo oT 3amesnenust Deceleration. 9To caenano HECIPOCTA.
OO6BIYHO MAKCHMATBLHOE BO3MOXKHOE YCKOPEHHUsI MEHbIIE YeM MaKCUMAJIbHOE 3aMe/[JIEHUE U3-3a TPEHMUsT, KOTO-
pOe TIPEMATCTBYET YCKOPEHNIO, HO CTIOCOOCTBYET 3aMe iiernio. [loaTomMy ajist MakcnMaIbHO OBICTPOTO OTKIINKA
MO3UIMOHEPA HYZKHO JINOO BOCIOIB30BATHCS TOTOBBIMU MPOGUIAME, TUO0 SKCIEPUMEHTAIBHO MOmI00paTh Te
3HAYEHUs] YCKOPEHUsI U 3aMeJJIEHNUsI, KOTOpbIe CIocoben obecnednth Barm mo3urmonep. /s mraroBbix aBu-
rareneii, paboraromux 6e3 0OpaTHON CBSA3M, - ITO Te 3HAYEHHUSI, TPU KOTOPHIX He MPOUCXOIUT TOTEPH IIATrOB.
s nurareneit ¢ oOpaTHON CBA3bIO HYKHO IPOKOHTPOJIUPOBATH TPANEIEHIATHLHOCTh CKOPOCTH HA 2pagiu-
xax mDrive Direct Control. Crour 6Gparb 3Ha4eHUs] YCKOPEHUs /3aMe/JICHUs B 1I0JITOPa-~/1BA PA3a HUZKE TeX,
re HAOIIOJAI0TCS UCKAYKeHUsT TPOMUIeH CKOPOCTH UJIA TOTEPH IIArOB.

IIpumeuanue: OTkirOUeHUE YCKOPEHUS /3aMe/JIEHNs MOXKET ObITh II0JIE3HO JIJIs YIIPABJIEHMs MHOIOOCHBIMU
CHUCTEMAaMU, TJe JIBUKEHUE 10 MHOTOMEPHBIM TPAEKTOPHUSM TPeOyeT IIOCTOSHHOI MPOEKIHUH CKOPOCTHA HA
KaxkK/1y10 U3 Oceil.

IIpumeuanne: B Iiasrom oxke npozpammo. mDrive Direct Control ne orobpazkaercs 3HaYeHUe YCKOPEHUS.

IIpumeuanue: YCTaHABIMBAEMOE YCKOPEHWE/3aMe/JIeHne JOJIPKHO OBITh PACCUYMTAHO TaK, 9TOOBI obecre-
YUTDH BBIXOJ HA TpeOyeMyl0 CKOPOCTh WU 3aMEIJICHAE ¢ MAKCHMAILHO BO3MOMKHON CKPOCTH He Bosee 94eM 34,
5 muH. Eciu ycraHoBuTh yCKOpeHUE /3aMe/JIeHue He IPUIEPKUBALCH ITOrO MPABUIIA B HACMPOUKAT Kute-
MAMUKY, OBAKEHAA, TO KOHTPOJIIEP BEePHET OMHUOKY CBA3AHHYIO C IMONBITKON 3aJaHUA HEIOIYyCTHMBIX 3Ha-
YeHWi, a 3HAYEHNE YCKOPEHHs /3aMe [JIeHnsT OyIeT M3MEHEHO B KOHTDPOJITIEPE s TIOMAIAHNS B JOMYCTUMBIH
JIAaTa30H.
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4.2.5 KomneHcauuns ntocra

B m060M MexaHWYeCKOM yCTPOWCTBE, HAPUMED, PEAYKTOPE WJIN YEPBAYHON Tepeaade, CyIIecTByer JIodT,
HaJIMYre KOTOPOro MPUBOJUT K TOMY, YTO IIPHU IIOAX0/Ie K OHOM U TOH Ke IMO3UINY C PA3HBIX CTOPOH peaibHOe
[IOJIOXKEeHWE TIO3UIINOHepa Oy/eT OTJINYAThCs, MPU TOM, YTO OCh JIBUTATEJS HAXOAUTCH TOYHO B 33JAHHOM
[10JIO?KEHUMU.

s ycrpaHeHus: TaKON HEOIHO3HAYHOCTHU MCIIOIB3YeTCs PEKUM KOMIIEHCAINHN JIFOMTA, aKTHBAIMSA KOTOPOTO
MTO3BOJISIET MOJIB30BATEIO BHIOPATH, C KAKOW CTOPOHBI HYKHO MPUO/IMAKATH MO3UIIHOHED K 33 IaHHON ToukKe. B
JaTbHENIIeM MpY JTI0OBIX IBUKEHUAX MO3UIMOHEDP OyIeT MOAXOAUTh K TOYKE OCTAHOBA TOJIHKO C BHIODAHHON
CTOPOHBI, ycTpaHsis Mexanudeckuit sodr. Eciau ecrecTBenHOe HAIpaBieHUe MOAX0/a K 33JaHHOM TOYKE He
COBLIA/IaeT C BHIOPAHHBIM HAIIPABJIEHUEM I10/IX0/A, TO KOHTPOJLIED 3aBOJUT JIBUIATE/b HA HEKOTOPOE PAcCTO-
SHUE, ONpeJiesigseMoe TOoIb30BaTeIeM, 3a 3aJJaHHYI0 TOYKY, PA3BOPAYMBAET JIBUTATEb W 3aBepIIaeT MOIXO/T
K 33J]aHHON TOYKE C TpeOyemMoil CTOPOHBI.

Ilpu pBukenuy HArPyKEHHOW MEXAHUYIECKON CHCTEMBbI B 30HE JIO(Ta €€ JTUHAMUYECKHE XaPAKTEPUCTUKU
OTJIMYAIOTCs OT O0bIYHOrO ABuzkenus. [losromy nBukeHune B 30He IO(TA BBHIMOTHAETCHA C 33/1aBAEMOI I10JIb-
30BarejleM CKOPOCTbIO.

Tlonb30BaTEeIH MOKET HACTPAUBATD CJIEAYIONINE TAPAMETPhI CHCTEMbI KOMITEHCANH JTIO(TA!
e Diar BKJIIOYEHWs /BBIKJIIOYEHU KOMIEHAIMU JIIODTa.
e CKOpOCTD JIBUYKEHUS [IPU BBINOJHEHUU KOMIIEHCAIIMOHHOIO JIBUZKEHMUS.

e Paccrosinue, Ha KOTOpOE JOCTATOYHO TTPOEXATh, YTOOBI KOOMITEHCHPOBATH JIIOMPT. 3HAK ITOI HACTPONKN
OTpeiesisieT HAmpaB/eHne moaxoaa. [1oIoKuTeMbHBI 3HAK 03HAYAET MOIXO CJIEBA, 8 OTPUIATETHHBIN
- cripasa.

Kourposuiep curnanusupyer 0 MOMEHTAX, KOLJa [IPOMCXOAUT OTPAbOTKaA KOMIIEHCAMH JI0dTa B CTPYKType
cocrogaug ¢ nomomipio hutara MOVE STATE ANTIPLAY. On TakaKe BBIBOAUTCS HA 24a6H0€ 0kHO mDrive
Direct Control.

Eciu HeT yBEpeHHOCTH, 9TO TEKYINEE MOJIOKEHNE CBOOOIHO OT JI0(TA, TO MOXKHO COBEPINUATH BHIHYKIEHHYIO
KOMIIeHCAIHIO JiIopra ¢ noMornbio Komanabl LOFT. TIpu BBIIOJIHEHNN 9TOH KOMAHIbI B PEXKMME OCTAHOBKHU
HPOUCXOAUT CABHUI M3 TEKYyIIel HO3ULUK Ha PACCTOSHUE KOMIIEHCAIIMM AHTUI(MTA U BO3BPAIllEHUE Ha3aJl.
BbI30B aHHOM KOMaH/Ibl BO BpEMs JIBU2KEHK [IPUBEJIET K ILJIABHON OCcTaHOBKe jpurareis. [Ipumenenue 310
KOMAH/IbI KMEET CMBICJI TOJIHKO TPH BKJIIOYEHHON CHCTEMe KOMITEHCAIINN aHTHIIO(TA.

ITpumeuanue: Peowcum Komnencoyuy Ao@dma He TPETyCMATPUBACT HUKAKOW KOPPEKIIUU TOJIOKEHUsT OCH,
OH TOJIBKO ITO3BOJISIET II0JIb30BATENIO BbIOPATh, C KAKOW CTOPOHBI HY2KHO MPUO/IMKATH TO3UIUOHED K 3aaH-
HOH TOYKE 1 BCerJa IMPpuAep>KNBAThCA YKA3aHHOT'O HAIIPpABJIEHUA TTOAXO0/A4A.

Hacrpoiika komnencanun jodra B mporpamme mDrive Direct Control onmcana B nacmpotkar KuHemamuky
JIBUYKEHWS IAroBOro aBuraresis. KoMaHIbl BKIIOYEHUS U OIPeIesIeHrs TapaMeTpoB KOMIeHcanun JiodTa
OIHMCAHBI B PYKOB0JICEE N0 NPOZPAMMUPOEAHUIO.

JIrodr Oymer MUHUMAIBLHBIM B TOM CJIyd9ae, eCJIM MOAXOM K 33JAHHOM TOYKE OCYIIECTBISETCS C OJIMHAKOBBI-
MU [TAPAMETPAMU JIBUKEHUS, TOITOMY ONTHMAJBHBIMEU OYIyT SBISATHCS CJIEAYIONINE 3HAYEHUS TTapAMETPOB:
CKOPOCTH B 30HE JTO(Ta JTOMKHA OBITH pABHA HOMUHATHHON, PACCTOSTHUE KOMIIEHCAITUU AaHTHIIO(MTA JOTKHO
OBITH TAKOBO, 9TOOBI YCTPOICTBO ycmeBaao HabpaTh HOMHUHAIBHYIO CKOPOCTb.

Ilo ymomganuio B npoduiasax asurareseil KoMmmnencanus Jodra 3amaéres mo popmyie:

S==

2
i

1
+ | +02v
Ac = Dc

rae S - komnencanus Jodra, U - HOMuHAIbHAsA CKOPOCcTh, Ac, D¢ - yckopenue u 3amesjenue, 0.2 - BpeMs,
B TEUYEHUE KOTOPOTO JBUTATETH OYIET €XaTh C MOCTOSHHONR CKOPOCTHIO.
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4.2.6 PesepcupoBaHune gBuxeHusi

Cunraercsi, 9T0 POCT KOOPIMHATHI COOTBETCTBYET IBUKEHHUIO BIIPABO, a YObIBAHWE KOODIWHATHI - JBUKE-
uuio BieBo. Ecim dbusuydeckn mo3unuoHep pPaclookKeH Tak, YTO 3TO MPABUJIO HE BBIMOJIHSETCs, JuO0 HA
MIO3UIMOHEPE HAHECEH perep, HAIpaBJeHne BO3PACTAHUSA KOTOPOTO HE COBIAJAET C POCTOM KOOPAWHATHI, TO
HEOOX0/IMMO PEeBEPCUPOBATH JIBU2KEHUE.

Pepepc aBuskeHnst MOKHO BKJIIOUNATL B Mmerto mDrive Direct Control B 6oke Motor parameters. Briroue-
HU€ ITON HACTPONKHU MOMEHSET 3HAK TEKYIeil KOOPJAWHATHI U MOHSTUS <«BJIEBO» U «BIPABO» OMEHSIIOTCS
mectamu. Hampumep, mepBoe ABMIKEHHE TIPU KaAUOPOGKE HYAEE0T NO3UUUL, OYIET BBIIOJTHATHCI Tereph (pu-
3UYECKH B JIPYIYIO0 CTOPOHY, KOMaHIbl 6.4€60 U 6Npaso B 2ia6Hom okne mDrive Direct Control moMeHsitoTcst
MEeCTaMu | T. II.

Ilpeaynpexaenune: Pesepc oTHOCHTCS K HACTPOHRKAM, NM3MEHEHHE KOTOPBIX CKA3bIBACTCA Ha BCEl pa-
6ote KoHTposIepa. Paborasime pamee cxpunms. mDrive Direct Control mam cobemeentivie npozpammol
ynpassenus OYIyT BECTH ceOsl MOo-UHOMY. B 9acTHOCTH KOHUEEbIE GbIKANOUAMEAL HACTPANBAIOTCS HE3aBU-
CHMO OT peBepca ABuzKeHus. IIpyu BKIIOUEHUN WA OTK/IIOYEHUH PEBEPCa KOHIIEBbIE BLIK/IIOUATEIN 00s3a-
TEJIbHO HY?KHO HEPEHACTPOHT.

4.2.7 PekomeHgaunn gns TOYHOro ABUXKEHUS

KouTpomanaep cmocobeH aBTOMATHYECKHU MOACTPANBATHLCA MO HEOOXOAUMbIH PEXRUM, OyIb TO MOIEPIKAHNAE
CKOPOCTH UJIU KOOpauHATHI. HO CKOPOCTH M Ka4eCcTBO MOACTPONKHY 3aBUCAT OT HACTPOEK KOHTpPOJLIepa. IIpak-
THYECKH MIHOBEHHO BBIXOIUTH HA TPEOYEMbIi PEXKUM CIIOCOOEH MIATOBBII JIBUTATEb B PEXKUME TIO3UIIHOHUPO-
BAHMS II0 IIaraM U MEUKpoIaram. Eciu marosblit ABuraTesib GU3HIECKd HECTIOCOOEH 0DecedInTh TpedbyemMyio
CKOPOCTb MJIM YCKODEHHE, TO CKOPee BCero JBuxkenue Boce ocraHosurcs (copsércs). Ilpu ucnosb3oBanuu
JaTanKa OOpPATHON CBA3WM, TAKOTO KAK KBAAPATYPHBIN SHKOJAED, B KAYECTBE OMOPHOTO, JBUKEHUE IMIATrOBO-
TO JBUTATE]IsT HE COPBETCS, HO BO3MOXKHO, 9YTO KOHTPOJIIEP HE CMOXKET 00eCrneduTh TpedyeMble TapaMeTphbl
JIBUZKEHWSI.

Henpsmas cBs3b MexKIy BO3IEHCTBHEM YIPABIAIONEHl CXeMbl M CMEIIEHHEM IIOJIOKEHHUs IO3UIMOHEPA, C
BLDC-gpuraresem nNpuBOIUT K 3aMEIJIEHWIO BBIXOIA HA TPEOYEMYIO KOOPAWHATY WJIM HA TPEOYEMYIO CKO-
POCTBh. YCKOPHUTB TOT TPOIECC U CAETIATh €ro 00jee CTabUIbHBIM MOYKHO MCIOJIB3Ys CIEIYIOIIe PEKOMEH-
JAIAN:

e B koHTpOLIED 3arpyKEH U UCIOJIb3yeTcs MPOUIb, COOTBETCTBYIOIIUN HCIOIb3yEMOMY TO3UIIMOHEDY.
Ecau BbI He yBepenbr, 9T0 npoduib BEPHLIH, 3arpy3ure mnpoduiab u3 pasaena Konduryparmmonmbie
daiinn.

e JIpurare/ib He IONAJAET B PEIKUM OIPAHUYEHHUsI OJHOTO U3 PabOUUX MapaMeTPOB (TOK WJIU HAIPsIZKe-
HUE), CM. MOAPOOHee pazuesnbl Jzpanuvument Ha 08U2AMEAAT, Ynpasienue numanuem 06U2amens.
Takoe orpaHnYeHre Bbl MOYKETE 3aMETHUTh IO MOPU30HTAJIBHON MOJOCKe HaJ uHAuKaropom Current B
6si0ke Power, Voltage unu Speed B 610ke Motor ['nasroe okro npozpammo, mDrive Direct Control 6 pe-
sIcuMe Ynpasienus 00Hotl 0cvio, TompobHee cM. pasaenabl Ozparnuvument Ha 06U2aMEAAT, YNpasaeHrue
NUMAHUEM 08U2ATNENA.

o OTCyTCTByIOT MeXaHUYIE€CKHUE IPEATCTBUA A JBUXKEHNA, 3aK/IMHUBaHUE OCH WJIXA IIO3UIHOHEDA.

e Mounocts npumensiemoro 6ioka nuranus gocrarodna (cMm. Texnuka bezonacnocmu).

4.2.8 PID-anroputm pgnsa ynpasneius BLDC-psuratenem

4.2.8.1 Onucanve anroputma

Vupasnenne BLDC-apuraresem ocyiectsisiercs ¢ nmomornbio PID-peryasropa. Perymupyemoit Besmmannoit
ABJIgeTca kKoopauHaTa. [laa obecrneuenns BO3MOXKHOCTH [IBUKEHUS, CAMA PEryIupyeMas KOOPIWHATA, U3Me-
HSIETCsI B COOTBETCTBUU C YCTAHOBJIEHHBIMU HACTPORKAMU JBUYKEHHUS U TIOCTYNUBITUMEI KOMaHIaMu. V3mers-
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IOLILYIOCH BO BPEMEHH PEryJjiupyeMyio KOOPAMHATY JaJiee Oy/1eM Ha3bIBATh Oeryieil no3unueii. ¥ npaBiigionmm
CUI'HAJIOM PEryJIaTOpa ABJIAETCs MOLY/b BEKTOPA TOKA, KOTOPBIH (BEKTOD) YAEP:KUBAETCS TEPIEH UK YIIPHO

poropy.
dBE(t)
dt 7

U(t):I+P+D:KP-E(t)+K¢/E(t)dt+Kd

U(t) - yupasJisioliee Bo3eicTBIe
E (t) - pa3HUI@ MEXIy Oeryieil KOOpAMHATON U TEKYINei KOOPAWHATON IBUTraTesIs

K,, K;, Kq - Koo dunuenTs! ycunenns TpONOPIHOHAIBHON, HHTerpaabHOl 1 AuddepeHnnaabHoi COCTaB-
JISTIONIUX PEryJIsiTopa, COOTBeTcTBeHHO. K03 dUIMeHThI peryasaropa 3a/1a0Tcs ¢ TIOMOIIBIO CO0MEEmemayio-
wezo mento nuporpammbl mDrive Direct Control wiu ¢ momomipio BbizoBa dynkuuu set pid settings(), (cm.
pazues Pykoeodcmeo no npozpammuposanuio).

4.2.8.2 OcobeHHocTu paboTsbl anroputma

4.2.8.2.1 Koapduuuentol PID-perynsaropa

Hns Toro, 4robbl onTuMasbHble Koabdunnentsr PID-perynsitopa He BhIxoamin u3 amanasona [0..65535],
3a/1aBaeMble T0JIb30BATEIEM 3HAYEHNS HOPMUPYIOTCH.

Jltst Ty dImero moHnMaHus paboThl PEryasTopa, PACCMOTPUM KAKOE BIUSIHNAE OKA3BIBAIOT PA3THIHBIE COCTAB-
agromue. Bynem cumrars, uro Hanpszkenue DUTAHUA Ugypp(t) MTOCTOSHHO M PABHO HOMHHAJBHOMY HAIDS-
Keunio aBurarenst U, op,. IIpy BBITOIHEHUN TAHHOTO NMpeanoioxkenus ¢gpaxkrop 3amogrenust [ITNM-curnanaa
Oyzmer paBeH 1 B CIEAYIOMUX CIIYUIAAXK:

1. K, = 1,K; = 0,Kq = 0 - ecnu nieseBasd TO3UIUSA TIPEBBINTACT PeaTbHYIO MO3UIHIO Ha 256 060pOTOB
poropa

2. K, =0,K; =1,K; =0 - eciin unrerpas, npusejieHuslii B popmysie Bbliie, paset 52,5 060poToB/cex

3. K, =0,K; =0,K; =1 - ectu peajibHasg CKOPOCTh BPAIIIEHUS POTOPA OTIMIAETCA MPABUILHOI CKOPO-
cru Ha 96000 06/MuH.

4.2.8.2.2 lMonagaHue B UENEBYI0 NO3ULUIO

Tlomasranme B MeeBYIO MO3UITUIO CYUTAETCS YCIENTHBIM, KaK TOJBKO OCh JBUTATEJNS TOMAJAeT B IETEBYIO
no3unnio. IIpm 3TOM BO3MOKHO HAJUTHE HEKOTOPBIX MTEPEKOIeOAHNH OKOJIO TIeJI€BOH MO3uInu. Ecin aBuxKe-
HH€e TPOU3BOAUTCS 0e3 YyCKOPEeHNsI, MPHUIILITA KOMAHIa HEMEITEHHON OCTAHOBKH WMJIM IMIPOUCXOIUT SKCTPEHHA
OCTAHOBKA IO JIOCTHKEHHUIO KOHIIEBOTO JATYUNKA, TO JBUTATEIO MOHATIOOUTCA HEKOTOPOE BPEMs 0 TOJTHOM
OCTAHOBKYU ¥ BO3BPAIIEHUS B MIPABUJILHYIO HO3UIHUIO.

Ilpenynpexaenne: Ecau PID-peryasarop HaCTpOeH HEIPABUILHO, BO3MOKHO BOSHHKHOBEHNE JIJTATE b=
HBIX KOJIEOAHUH OKOJIO IIEJIEBOI MO3UINH, XOTS ABUXKEHUE U OYIeT CINTATHCS 3aBEPIIIEHHBIM.

4.2.8.3 Py4dHas HacTtpoiika koadduumentos PID-perynaropa

Jmsa Tomko#t HacTpoiikm Kodddummentos PID-peryagaropa cyiecTByeT cHemuanibHOe OKHO IIPOrPaMMBI
mDrive Direct Control (Settings -> PID control). B okHe BbIBOgHTCH 3aBHCHMOCTH OT BPEMEHH CKOPOCTH
BLDC-upurarens u ommOKu CJI€I0BaHUs COOTBETCTBYIOIEH KOOPAUMHATE, BU/ OKHA [IOKA3aH HA CKPUHILIOTE
HUKE.
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Puc. 4.18: Okuo nacrpoiiku PID-perynasropa.

15 KOpPEKTHOH PAOOTHI ABUTATENA HYXKHO JOOUTHCH YCTOWYMBONW KOMITEHCAIIUY ONTHOKY CJIEOBAHUS.

4.2.8.3.1 Llaru no Hacrpoiike ko3chchuyneHTos:

1. Jlna wmagasa Hy:KHO OneHuTh PID-k03ddunmenTsr. YauThiBas CTPYKTYPY YIPABISEMON CHCTEMbBI, UX
MOXKHO BBIUHCJIATH 10 YIPOIIEHHBIM hopMmysiaM. [1jIs 9T0ro UCmob3y0Tcs mapaMeTpbl U3 0Ky MEHTa-
MY HA COOTBETCTBYIOIIUI [IBUTATETb U TO3UIIUOHED.

o K,, - ssexrpomexanudeckuii koabduuuenr qsuraress [H / A] (momenT co3gaBaemMblii cuioii Toka
1 A). Moxket ObITh BBIYUCIEH Kak oTHOIeHne K, = %, rae F,, - HomMuHaabHasa (MakCUMabHOE)
yCUJIde CO3/aBaeMoe JABurareaeM, [, - HoMuHaIbHAs (MaKCUMAJIbHAs) CHJIA TOKA.

e M - macca mHarpysku (Kr).

_ M
.O'—iKm.

e K, =115000 - 1000, K; = 1860 - 1000, K, = 12.20 - 1000.

2. BoicraBuTh KO3 DUIMEHTHI, pacCIuTaHHbie 0 dopmysaaM, Haxarb Apply. B zaasrnom oxne mDrive
Direct Control naxkarb kuonky Zero. B mone Move to Beicrasuts 0, ornpasuTh kKomanay Move to.
JlBurarenb MOI2KEeH OCTaHOBUTHCs. [IompoboBaTh CABUHYTH MO3UIUIO PYKAMH, YOETUTHCSA, 9TO OTKJIUK

IIPABUJIBHBIIL - JIBUrATE/Ib CTAPAETCs BEPHYTHCA B HYJIEBYIO MO3ULUIO (PEBEPC SHKO/IEPA HACTPOEH Bep-
HO).

3. B nacmpotixaxr dsusicernusa BHICTABUTH MAJEHBKYIO CKOPOCTh, HAaXKaTh Apply. B 2iaenom oxne HauaTh
JBUXKeHne B CTOPOHY. Eciin HagmHaoTCst BUOPAIMH U CPBIBBI, HYKHO yBeTMInBATH AuddepennnaabHbIit

k03 dunuent (Kdf) no rex nop, noka 3amerHo ymenblieHue KosjaebaHuii CKOPOCTU OKOJIO TPeGyeMoro
3HAYEHUS.

4. Eciu Bubpanyuu UMeT 3BYKOBbIE YaCTOTHI (IIO3UIMOHED U3aET TPOMKUIl 3BYyK IIPU JIBUMKEHUH), BO3-
MOXKHO, cjieiyeT yMeHbnuTh Kodddumnuent Kd nnmm Bce K03 buimenTs MponopinoHaaIbHO.

5. Uurerpanbubiit koabdunment (Kif) orseuaer 3a nonasanue B 11e1€By10 HO3ULMIO, /Ui IPOBEPKU Y100~
HO UCHOJIb30BaTh KOMaHay Shift on.

6. st Gosree TouHOIM HACTpOiiku KoddbduimenTor ucmoab3yiite okao Oscilloscope, B 9TOM OKHE BuU3ya-
JIN3UPYETCA 0H.H/I6Ka CJIeI0OBaHUA IJId JAHHBIX ITapaMETpPOB JBUXKEHUA. LITO6I>I OTKPBITH OKHO HYXKHO
naxarb kaonky PID tuning.
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7. Ilocsie Toro, kak KO3 UIMEHTHI HACTPOEHbI, MOXKHO UX [IPOIOPIMOHAIBLHO MEHATH, 3TO COOTBETCTBY-
eT yBeJIMYeHNIO /YMEHbBIIEHUIO MACChl, OTKJINK Ha BO3/EfCTBHE CTAHOBHUTCS Gosiee/MeHee MOIIHBIM. JTo-
OUTHCA TOrO, YTOOBI PE3KKE OCTAHOBKM HE MPWBOIMJINA K CPBIBAM IBUXKEHUS.

4.2.9 Feedback EMF

4.2.9.1 NMpeumyuiecrsa
e Bcerma coxpansier CHHOCYHIANIBHYIO (DOPMY TOKA, 9TO 00ECIeunBaeT OECITyMHYI0 padoTy;

e Ha BBICOKHX CKOPOCTSIX OH MOXKET JIWHAMUYECKHU ATANTHPOBATHCS K BHEITHUM HATPy3KaM, OrpaHUYe-
HUsM TOKA U HAPszKeHHs (aBTOMATHYECKH CHUXKAET CKOPOCTD);

e Ha HM3KUX CKOPOCTSX WCIOIH3YET YacTOTHOE yIIPaBJIeHne 6€3 KOHTPOJIs TO3UIMH poTopa. Korma moso-
JKeHWe POTOPa HAUYMHAET BHIJABATH KOPPEKTHBIE TTOKA3AHNSA AJITOPUTM TEPEKII0TAeTCI Ha, TTOJICOPUEeH-
THUPOBHHOE yIIPAaBJIEHNE C 0OPATHOM CB3BIO MO MO3uny POTOpa. Ilopor mepekroYenns wHINBAIYATEeH
JIJIs KaXKI0TO IBUTATENsI, OH OIPEIe/IeTcs KadeCTBOM OIEHKM BbIIaBAeMON HAOTIOZATEIeM MO3UITHN
poropa;

e He ucnonbayer marank nosuimn (encoder);
e Moxer paboTarh B TpEX pEKUMAX:

— MTPA - nanbojiee SKOHOMHUYIHBINA PEKUM, XapPaKTEPUIYIONIANCI MAUHUMAJIbHBIM TOKOM, HO Ha-
npsi>kenne OBICTPO pacTeT CO CKOPOocThio, I4 = 0;

— FW - pexXuM TOHMKEHWS MOTOKOCHENJIeHUsI, aKTUBEH, KOT/a 3a/IAHHON CKOPOCTH HEBO3MOIKHO
JIOCTUTHYTH TIPYW TEKYIINX OTPAHUYEHUAX HANpsiyKeHus, ucnoib3ys MTPA, I; < 0;

— Limit - pexxuM HaCBIIEHUs, KOT/IA JBUXKEHNE C 33JaHHONH CKOPOCTHI0O HEBO3MOXKHO. Bo3HukaeT
[IPU HACBINEHUY HANPSIYKEHUsSI U CHJIBI TOKA. B HEM IPUBOJ, BBIIAET MAKCUMAIBHBI MOMEHT OIpe-
JesgeMblil TeKyIeil CKOPOCThIO U OTPAHUYEHHUSMU 110 TOKY U BbicTaBiger ¢gar PowerLimited.

BaxkHo: AJropuTm He I0JIXKEH UCIOIH30BaThCs ¢ BKIIOUeHHBIM (utarom «Position Controls. /st mrasHocTH
xona B EMF anropurme peamn3oBaHO pacxXoxKIEHHE C PEATbHON MO3WIHEH, a TaKxKe MOo3unueil mo mnpodu-
mo. Ecimu daar «Position Controly Bkiioden, MoryT ObITh BbI3BaHbI JIOKHBIE cpabarbiBanus Alarm. Yro6b
n30ekarh JIOKHBIX cpabarbiBanuil cieayer Bo BKJagke «Position control» mocrasurh ramoduxky «Position
Controls u B mose «Threshold» ykazars gomyctumyio omubky. Torma mpm paccoriacoBaHMM MO3UIHH B
riasaoM okHe mDrive Direct Control Oyzner 3aroparbes unaukarop SLIP u, ecim crout rajodka «Alarm on
errors», KOHTpoJuiep OyIer mepexoauTh B cocrosaue Alarm.

4.2.9.2 lMosepexvie gurartenst Npu BO34eNCTBAN BHELWHER CUJibl
B pexXKuMe 9aCTOTHOIO yYIIpaBJIEHUA:

o Ilomoxkenne poTopa He KOHTPOJIUPYETCS, HO TOK PaBeH HOMWHAJIHHOMY 3HAUEHUIO. TOJIBKO BHEITHSS
cuja, MPEBBINIAIONTAT MOMEHT y/IepKaHWsl, MOXKeT IPUBECTH K MOTepe IMaroB

B pexkume 1oJ1€e0pMEeHTUPOBAHHOIO yIpaBJIeHNU:
e Eciu cua MOxkeT OBbITH TTPEOIOJIEHA, TO JIBUKEHNE TTPOIOJIZKAETCS C 3JaHHOW CKOPOCTHIO;

e Ecim cuma me moxker ObITh TpeojosieHa, To ycranaBmupaerca gpaar PowerLimited m ycranoBmerHoe
3HAYEHUE CKOPOCTH HAYMHAET YMEHbBINATHCS B COOTBETCTBUU CO 3HAYEHUEM 3aME/IJICHUS, YyCTABKA, MO0~
JKEHMsl, OUpe/ie/isieMasl JIOMMKOil reneparopa upoduis cKOpocTH (MHTErpas OT CKOPOCTH), U3MEHAETCs
COOTBETCTBEHHO;

e Ecju geficTBre CHJIBI TPEKPAIAETCS, TO PACXOXKICHNE MEXKY YCTABKON M PEAJHHON MO3WIHei Oyaer
KoMmIercupoBamo 3a caer PID perynsropa mo3urum;
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e Eciuu cuiia e moxer 6bITh HPEO0/IeHa IPUBOAOM (LIPEBBILACT yIEPAKUBAIOLLYIO CHIlY), TO HA 11IOPOre
CKOPOCTH TTPOMCXOINT TEPEKTI0YEHNEe C TTOCAeMYIONINM OTKAa30M POTOPA M TOTepeil I1aros.

4.2.9.3 Bobibop napamertpos L, R u backEMF pgns anroputma EMF

Tocsie Brirouenus nuranus (nepexirodenus u3 cocrosuus Power: Off) u nepes nauasnom nepemMernenust napa-
merpbl R u L aBromaruyecku oupenessaorcs (Cibliled KOPOTKUi 3ByKoBoil curuas). Eciau 91u napamerpbt
ycranapiauBaioTcs depe3 naTepdeiic mDrive Direct Control, stanm mpomyckaercsi. [Ijist TOBTOPHOI OIEHKU
mapaMeTpoB JBUTATENh JOJIKEH ObITH BO3BpAIlleH B cocTosiune Power: off.

| Settings SM2 a
|
| |V Device ~
| Borders Motor parameters
| Maximum ratings =]
Motor & Driver type
| DC motor [ Move with max speed
| BLDC motor [ Limit speed with max speed
|
Steppeqiioton Max nominal speed 5000.000 mm/s =
| Power management
Control [ current as RMs
Position control
| Home position et
PID control
| TTL sync Working speed 1000.000 mm/s S
| i
UART [ Backlash compensation 50.000 mm B
| EXTIO
| About device Backlash compensation speed 50.000 mm/s 3
|| Program Acceleration [1000.000 mmjs2 o]
| > Interface
| Cyclic motion Deceleration [2000.000 mmys2 S
| Log Steps per tun [200 steps =]
| > Graph
| User units Microstep mode 1/256 step v
About
1| > Stage Feedback
O None
® e
O Encode
O Encod
Type Autodetect -
Encoder counts per turn 4000 counts s

[ Encoder reverse

BackEMF estimator
[ Autodetect Inductance 0,0054 S
[ Autodetect Resistance 74 =
| Autodetect BackEMF coeffident  0,0025 S
| v
|
| Load settings from flash | | Load settings from fie...
|
| [ Defauit file location Save settings to flash Save settings to file...
| Compare two files
|
Reset Cancel Apply

Puc. 4.19: Hacrpoiiku BackEMF-estimator

Ha Brutagke Stepper motor MOXKHO JONOJHUTEIHFHO HA3HAYUTH CJIEYIOIIHE IapaMeTphl:
1. Resistance - conporusnenue obmorku R §)
2. Inductance - nnaykTuBHOCTh 06MOTKE L H
3. Back EMF coefficient -notokociernienne poropa A, Hm/A
4. 3HavyeHmre BCEX ITUX MMAPAMETPOB COXPAHSIETCS B MPOMUIe s IBUTATES.

s GONMBIIMHCTBA ABUTATENEH YIOBAETBOPUTENHLHO paboTaer aproomnpeseseHue mapamerpa back-EMF
parameter. OIHAKO Ha3HAYEHVE TIAPAMETPOB 4Yepe3 Mpoduib 00ecnednBaeT OGOMBINYI0 YCTORINBOCTD AJITO-
puTMa.

Buauenus R ) u L cnexyer 6pars Henocpeacrsernno u3 datasheet.

3HaueHue HOTOKOCHEIIEHUs POTOPa A, Hm/a Mozker ObITh 10J1yYeHO CreyonmM o6pa3om:
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B datasheet gano 3nauenue ssiekrpomexanudeckoro koadduuuenra asurares K, (torque constant, Hm/A)

nnun xodpdunuenta nporuBodIC K., (backEMF constant, Vs), Torma
A = %, rae K snauenne Ky, nmm K, a n - 9ACIO0 MAaros Ha 000POT.

B datasheet nana HomunanbHas cusa ToKa i, (nominal current, A) u moment yuepxkanus T, (holding torque,

Hm), rorua A, = %, re N - 9UCJIO IIaroB Ha 0O0POT.
n

4.2.9.4 Bobibop ko3cpduuymentos PID gna EMF

B pexkume mosieopueHUPOBAHHOTO YIPABJIEHUS, KOL/A JIOCTYIIHA OMEHKA TOJOXKEHUS POTOPA, yIPaBIEHUE
MO3UIIEN OCYMIECTBAAETCs pu momornu cranaapraoro PID-perymsaropa.

Ero kosddunmentsr obecnednBaOT yCTORINBOCTD IBUTATEIS B 00JIACTH BHICOKAX CKOPOCTEIH.
ToumocTh MO3UNNK IO TPOMHUIIIO OIMPEIETITCTCT MHOTUMHE (DAKTOPAMHU:

e B pexxume yjepKaHusd - COOTHOIIEHWEM CHUJIbI YJEPKAHWS W MEIIAloIIell CHUJIbl, TAK K€ KaK y BCeX
AJIPOPUTMOB OTKPBITOI'O KOHTYDA;

e Ha HU3KHX CKOPOCTSX - PACXOXKICHNE PEATHHON MO3UIINKA W MO3UIIUN TI0 MPOQUII0 He JTOJKHO TPEBBI-
IaTh OTHOTO ITIara;

e Ha BBICOKHX CKOPOCTSX PACXOXKJIEHWE MOYKET COCTABJIATH HECKOJIBKO IIAaroB, YTO OOYCJIOBJIEHO Iepe-
XOJHBIMU IIporeccamu, Kodddunuenramu 0OpATHON CBA3M U HAJUYUEM BHEITHUX CHUJL.

Mpsr mpesiaraeM UCIoIb30BATh CTAHIAPTHRIN HAOOP KOI(DDUINEHTOR:
K,=36, K;=0.028, K;=38

e K, yBenumdenne Kod(pUINEHTa yBEININBAET TOIHOCTD (yMEHbIIAET OMHUOKY 0.), YMEHBIIAET BPeMs
peryjupoBaHud;

e K, yBenuuenue KOI(DUIMEHTA, YBEJUUUBAET AEMI(MUPOBAHNE CUCTEMBI W CHUYKAET BUOPAIUU.
HeycroitanBocTh MOXKET OBITH CJIEACTBUEM CJIUIITKOM MAJIEHBKOTO 3HadeHust K y;

e K, Majio BIuseT HA TOYHOCTb B TEPEXOIHBIX PEKUMAX, HO YMEHbBIIIAET MOCTOSHHYIO OIMUOKY DU [IBH-
2KEHUU C I[IOCTOAHHOI CKOPOCTBIO U YCKODEHUEM, a TaKKe II03BOJIgeT KOMIIEHCUPOBATH IIOCTOAHHbBIE
BHEITHUE CUJIBI. BO MHOTUX TIPUJIOKEHUSX MOYKET ObITh MPpUHAT HyJieBbiM. CiimimkoM 60JIbIlIOe 3HAa-
YeHWEe NPUBOJIUT K IIOTEPHU yCTOMNYUBOCTMH.

4.2.9.4.1 Anroputm paboTbi

Bxomom perynsitopa sBASETCS:
e 0, - xKejnaemoe NoJIoKeHre poTopa (paj), 3Hauenue (GOpMUPYETCs FeHepaTOPOM MPOdUis CKOPOCTH

e w, - XKejaeMas yIVIOBas CKOPOCTh poropa (paja/c), 3nadenue (HpOpMUPYETCs TeHepaTopoM Hpodusis
CKOPOCTH

¢ 0,,,w, - TOJOXKeHWe poTopa (paj) W ero CKOpocTh (paj/c), BBIYMCIEHHBIE OIEHIMKOM TOJIOYKEHWS
poTopa,

Beixon: I, - 3Hauenue Toka (A), ompesessioniee MOMEHT co3naBaeMsbril npuratenem: M = kI, Tae ky,
ssieKTpoMexanudeckuil koaddunuenr (torque constant) gsuraresis

ITapamerpsi: K,, K;, K4 - koabdunuenrsr oOparHoil cBa3u (3HadeHHd 3ajaHHble BO BKJIauxe «PID
Controls).

3akoH ynpaBJieHus:
1. Boruncienue ommbKu perysinpoBanust: 0, = 0, — 0,,, we = Wy — Wi,

2. Pacuer cuner Toka: Iy, = Kpfe + Kaw,e + K; fot 0.dr
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PerynaTop cHabKeH KOHTYPOM IPOTHBOHAKOILJIEHHS, Ha OCHOBE aJrOPHTMa YCJAOBHOTO HHTerpuposanue. Poct
HHTErPATLHON TaCTH IPEKPAINAETCs, €CIN IPOU30NILIO HACHIIeHHe CHIIbL TOKA (|Ig,| > Inmagzandly, - 6. < 0)

4.2.10 Feedback encoder

B sTom citygae Bce mapaMeTphl ABUTATEISA, B TOM YHCJIE TIOJIOKEHIE U CKOPOCTD JBUKEHU S, U3MEPSIOTCS HEIO-
CPEJICTBEHHO C TIOMOIIBIO0 HKOJEpa U UMEIOT Pa3MEepPHOCTH, OCHOBAHHBIE HA OTCYeTax 3HKozepa. [lonoxkenne
0TOOPaXKaeTCsi HEOCPEJACTBEHHO B OTCYETaX IHKO/AEPa, CKOpocTu Beipazkaiorcs B RPM - oboporax B MunyTY.
CKOpOCTh JABUKEHUS PACCIYUTHIBACTCS KOHTPOJLIEPOM HA OCHOBE KOJMYECTBA MMITYJIbCOB IHKOEPA HA OJIUH
TMOJTHBIHT 0OOPOT OCH JBUTATENS, 33JAHHOTO B OJIOKe HACTpOeK oOpaTHOi cBa3W Ha BKIaake Hacrpoiika Ku-
wemaruku asuxkenus (Illazoevii dsuzamens), (BLDC-dsuzamens). OTMeTHM, 9TO B CIydae UCIOJb30BAHMS
BLDC-aBuraresnst pesrcumo, noddeporcarus 3604110t CKOPOCTIU, 08UNCERUA 6 3G0GHHYI TMOYKY T BCE TIPO-
M3BOJHBIE OT HUX PAbOTAIOT ¢ MOMOIBI0 anropurmoB PID-perymmpoBanus m TpebyioT coomeemcemeyousus
Hnacmpoer. JIjs MAroBbIX JBUrATENEH DEXKUM BEYIIEro SHKOJIEPA ONTUMU3UPYET YIPABICHUE JBUTATEIEM,
YTO TIO3BOJISIET CHU3UTH YPOBEHD ITyMOB TIPY JIBUKEHUN, O0ECTIEUNTh CTAOMIFHOE MTPOXOK IEHIE PE30HAHCHBIX
CKOPOCTEe#l N TOCTHYh O0Jiee BHICOKOI CKOPOCTHU BPAIEHHUS [0 CPABHEHHIO C PEKUMOM pabOThI 6€3 SHKOIEPA
6e3 puCKa MOTEepPH IaroB, NPUBOAIIEH K cO0I0 KOOPAMHATHI U HEOOXOIMMOCTH ITOBTOPHOH KaAUOPOGKA.

VYceranosure napamerp Feedback B Encoder B nactpoiikax Device -> Stepper motor page. Obparure BHUMA-
HUE, YTO JTa MO3UIMs HAXOJUTCA B OTCYETAX IHKOJIEPA.

4.2.11 Feedback encoder mediated

JlaHubIii peXXuM paboThl OMTUMAJILHO MUCMOIL30BAThH B CHCTEMAaX C OOILITAMU JIIOPTAMU IJIs TOMaJAHNs B
HEOOXOIMMYI0 KOOPIMHATY 33 HECKOJIBKO MTEeparuii, B cpeaaeM ot 3 10 10. DTOT pekuM UCHOIb3YeTCs JIJIst
IIarOBBbIX JBUTATEJIEH.

s 9TOrO pexkuMma Bce mapaMerpbl JBUIATENs, B TOM YUCJIE HOJIOXKEHUE U CKOPOCTh JABUKEHUS, 33JAI0TCs
1 OTOOPAKAIOTCs HEIIOCPEACTBEHHO C IOMOIIBIO YHKOAEPA M UMEIOT PA3MEPHOCTH, OCHOBAHHBIE HA OTCYETAX
suKoAepa. OIHAKO B KOHTPOJLIEPE CAMO JIBUKEHUE OCYIIECTBISETCS B IIarax.

IIpwHIMT PabOTHL: MOJIyYEHHBIE OT BHEITHETO nHTEepdeiica 3HAYEHNS KOOPANHAT NEePECIUTHIBAIOTCS B IIArU U
NIPOU3BOJUTCH NIepBasd UTePaIid JBUKEHNS, 110 3aBEPIIEHUI0 KOTOPOi OCYIIECTBIIAETCA IIPOBEPKA MOJI0KEHU A
o 3uKozepy. asee onpenensroTcs 3HaYeHnsl OTKJIOHEHUS /I HOBOM MTEPANNK W OCYIIECTBJISETCS HOBBII
LUK HOABE3/A. DTO MPOUCXOMUT JO MOMEHTA HOHAAHUs € 3aJAHHON TOYHOCTHIO B YKA3AHHYIO KOOD/IUHATY.

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

4.2.12 PexXxnmbl OCTAHOBKU ABUXEHUS
B kouTpomIepe cymecTByeT aBa PeKUMa MPEKPAIEHUsT IBUXKEHIST:
e Hemenennas ocTaHOBKA;

e OcraHoBKa C 3aMeIJIEHUEM.

4.2.12.1 HemepgneHHasi 0OCTaHOBKa

Hewmepennasi ocranoBka JBuxKenus mpoucxonut mo komauge STOP. Kourposiep crapaercss MCHOBEHHO
OCTAHOBUTD BPAIIEHUE BAJIA, JIBUTATEJIsI. DTO MOXKET IIPUBECTH K IIPOILYCKY IIArOB B MIATOBOM JBUTATENE, €CJIU
HE WCMOJIB3yeTCst O0paTHas CBsA3b. Pe3KOe MpeKpalleHne IBUKEHNsT MOYKET MaryoHO BIUSITH Ha, 000PYI0BAHNE,
HAIIPUMED, MOYKET MPOU30UTH CABUT OOPA3IOB HA MPEIMETHBIX CTOJUKAX MUKPOCKOIOB WJIH TOTPEOOBATH
JOIIOJTHUTEJBHON IOCTUPOBKY ONTUYECKON JIMHUM IIOCJE PE3KOI OCTAHOBKH.
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IIpenynpexaenune: Korjga KOHTPOJIED HACTPOEH HA OCTAHOBKY 110 CPabaTbIBAHUIO JIEBOIO/IIPABOIO
KOHULBO20 GHLKAIOYAMEAS, TO BCETIAA TTPOUCXOINUT IKCTPEHHAST OCTAHOBKA TIPH JOCTUKEHUN KOHIIEBOTO
BBIKJIIOYATE IS, DTOrO HAIO M30erarh.

4.2.12.1.1 OcraHoBka c 3ameaneHvem

OcraHOBKa JBMKEHUS C 3aMeJIEHNEM BhIMOIHAeTCsA 110 KoManae SSTP. B 3ToM pexkume MPOUCXOIUT ITaBHAS
ocraHoBKa ¢ 3amemyienueM Deceleration, eciiu OHO He OTKJIIOUEHO B HACTPOMKAX J8UNCEHILA C YCKOPEHUEM.

Ilpenynpexaenune: Eciu dsusicenue ¢ ycrkopenuem OTKIIOYEHO, TO PA3HUIBI MEXK/LY PEKUMAMU OCTAHOBKHU
C 3aMejJIeHreM W HeMeJIeHHON octaHoBku He Oymet. Ilo komanme SSTP Oyaer mMpOWCXOAUTH pe3Kast
OCTaHOBKA.

4.3 OcHoBHble BO3MOXXHOCTU KOHTpOJI/iepa

4.3.1 Mopaep>xnBaembie TUMbl ABUraTtenei

B macrosmmit MoMenT KOHTpOLIep noamepskupaer marosbie 1 BLDC-asurarenn. XapakTepuCTUKN TOIIEp-
JKUBAEMBIX JBHUTATEICH MOYKHO TTOCMOTPETDh B pazfene Ternuveckue Tapaxmepucmuky.

4.3.1.1 LUarossbie gBuratenn

OcCHOBHBIM ITAPAMETPOM IIArOBOIO JIBUTATEJIsI SIBISETCsI €0 HOMHHAIBHBIH TOK. HoMuHAIbHBIN TOK aBura-
TeJls MOXKHO yCTaHOBHUTD BO BKJIaAKe Hacmpotra kunemamury deusicenus (Illazoswd deuzamens).

Ba>xknuo: YcraHoBKa 3aBBIIMIEHHOTO TOKA MOCTEINEHHO MPHUBEIET K MEPErPEBY JABUTATENSI U €r0 PU3NIECKON
nosiomke. O6g3aTebHO TPOKOHTPOIUPYHTE, 4TOOBI OBLT YCTAHOBIEH HOMUHAIBHBIA TOK, COOTBETCTBYIOIINI
HCIIO/IB3YeMO# ToABuKKe. B mpemycTanoBiieHHbIX TPOMUIIAX TOIBUKEK BCe HACTPONKHU YK€ CHEJIaHbI Ipa-
BUJIbHO.

JpyruM BaKHBIM MapaMeTPOM SBJIAETCS PEKUM JIe/eHns Tmara. B moTHONIaroBoM pexkuMe JIBUTATENDb Tie-
peMenaeTcs Ha BeJIMYMHY yria mara (Hanpumep, asuraresb ¢ marom 1,8° cosepriaer 200 maros 3a opuH
HoJHbIA 060por). B pexxume Jesienus mara OCHOBHOM IHAr JIBUIATEss MOXKET JeJIUThes 10 256 pa3. denenue
miara yJiydqiaeT [JIaJKOCTb IepeMeriennii 1 MuauMu3upyer 3pdeKTbl pe30HaHCa HA HU3KUX CKOPOCTIX.

JloCTyTHBI CIeAYIONTNEe PEYKUMBI JICJICHUS ITara;

1 (monmprit) mar
e 1/2 mara

e 1/8 mara

e 1/256 mara

Pexkum mukporniara ycranasiauaercs Bo Baagke Hacmpotka xunemamury deusicenus (Llazoswiii deuza-
meab) WM KOMaHJIAMU HACTPORKU ABUraTesis, cM. pasies Onucanue npomokosa o0merna U OLUCAHUE COOT-
BeTCTByONNX GYHKINH B pasnaene Pyrkosodcmeo no npozpammuposaruio.

IIpumeuanue: Kourposuiep Bcerza ucnoib3dyer BHyTpenHee aesnenue mara 1/256. Ilpu cmene nosnb3osa-
TesieM JiejieHus mara Ha Oosee rpyObiit, B IIO orobpazkaiorcs TOIBKO KpaTHble Oojee TpyboMy JIeTeHUI0
[O3UIUH, YCTAHOBKA U IIE€PEeIada CTAHOBUTCS BO3MOXKHA TOJBKO B TAKHUX, DOJiee TPYyObIX JeIeHUusIX. DTO Cle-
JIAHO JJIsT TIOJJEPYKKH YCTapEBIero 1 COBMECTUMOCTH ¢ y e cyrectsyionmm 10, paboTaromnM Ha TeTeHns X
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wara majoir kparunocru. C npyroi#t croponsi, pabora Ha HAUOOJIBIIEM JEJIEHUU IIAra MO3BOJISET JIBUIATHCS
HanboJiee TJIABHO M THXO HA MAaJIbIX CKOPOCTSX.

Eme OHHUM HEIMOCPEACTBEHHBIM IIapaMETPOM IIaroBOr'O ABHUIATEIA ABIAETCA KOJTUYIECTBO IIO/THBIX IaroB Ha
000pOoT. dTa HACTPOIKA He BIUIET HA JBUXKEHHE, HO UCIIOJIb3YeTCsl B OJIOKE KOHMPOAS NPOCKANL3DIEAHUS: NI
npu pabore ¢ 0OpaTHOM CBA3BIO IO SHKOJEPY .

ITpumeuanune: KOHTPOJIEP MOIEPKUBAET MIANOBBIE JBUTATENN C JATIAKOM OOPATHOM CBSI3U - IHKOIE-
poM. DHKkodep MONKET UCIOJIL30BATHCS KAK OCHOBHOW JATYMK M0JOxKeHus (nodpobnee) wiam Jjisi oOHApYxKe-
HUs [IPOCKaJb3biBaHus, Jiodra uiu norepu waros (nodpobmee). Vcnosb3oBanue HKOuEpa CLOCOOCTBYET
CTAOUIIHLHOMY TTPOXOKICHUIO PE3OHAHCHBIX CKOPOCTEH 6€3 CPhIBA, IBUKEHUS.

4.3.1.2 BLDC-gsurarenu

B ormaum or marosoro asurareis, s ynpasienus BLDC-apuraresem KOHTPOIIEpy HEOOXOAMMO HAJMIUN
0o0OpaTHOl CBSI3U MO3uluu JBurarens. B Hacrosinee BpeMs, B KA4ecTBe JaT9rKa OOPATHON CBA3M HOIEPKI-
BaETCsT TOJBKO aHKodep.

OCHOBHBIMU TTaPAMETPAMU [IBUTATE]IS SIBJIAIOTCH MAKCUMAJILHBIA TOK W HAIMPsKEHWE, KOTOPhIE YCTAHABIIU-
BatoTcsd BO BKiaake Hacmpotixa xunemamury dsusicenus (BLDC-dsuzamens). OCHOBHBIM NapaMeTPOM 9H-
K0depa sBJISETCs] KOJMIeCTBO OTCYETOB HA 00OPOT.

Vupasnenne BLDC-aBuraresem mpousBoauTcs ¢ moMoInso PID-pezyasamopa. Tlepen nagamom pabOThI pe-
KOMEH/IYeTCs BHUMATEIFHO O3HAKOMUTHCS C pasaenoMm PID-anzopumm oas ynpassenus BLDC-deuzamenem.

BakHo: BaxkHO yCTaHOBUTH MPABUIBHOE 3HAYEHUE MAKCHMAJIBLHOTO TOKA, KOJUIECTBA UMILYJILCOB HA 000-
port, PID-koaddurmentos. Takke BaxKHO yCTAHOBUTD IPABMJIBHOE 3HAYEHHE KOJIMIECTBA moiocoB. Hempa-
BUJIBHBIE 3HAYEHUST MOTYT TTPUBECTH K TOJIOMKE

4.3.1.3 Kpurepuin Bbibopa gsurartens

st ynpaByieHHe TOKOM B OOMOTKAX JABUTATENISIX UCIIOIB3YeTCsl MIPUHINI ITAPOTHO-UMITYIECHON MOy IS,
UPUBOALALIMIT K KOJIEOAHUIM TOKA HA 4acrore MOJyJsiiiuy (Tak HA3bIBAEMbIH «TOKOBbIA puilily ). B 3aBucu-
MOCTH OT TapaMeTPOB UCIOIb3YEeMOr0 ABUraTe s (MHIYKTUBHOCTD €r0 0OMOTOK, OMUYECKOE COTPOTUBJICHE )
pHUIILT MOXKeT ObITh pa3HbiM. Takue pe3kue KOjgeOaHWs TOKA MOTYT MPUBOAWTH K TOMY, UTO JABUTATENH Ha-
rpeeTcs CUIbHEe, 9eM OKUIAeTCs TPU HOMUHAJIBHOM TOKE, T.e. };T—j;gl > 1, rae RI? - mMouHOCTD, KOTOpas

OXKHUJIATACH OBl IPHU IPOXOXKIEHUH MOCTOSHHOTO TOKA Ig, Preq; - A€HCTBUTEIbHASA MOITHOCTD, BBLIEISIEMAsT B
apurarejie. ITo0bI OIEHUTH TEPErPeB, PEKOMEHIYEM BOCIIOIB30BATHCSA CAEIYIOMNUM IPadUKOM:
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Relative heat

| |
B B E mm@lmm

0.0 ‘|‘ 0.5 T 1.0 1.5 T 2.0 25
Tab 1 DCERE13 %1' DCE1524

Puc. 4.20: I'paduk /uist OLEHKe IEPErpeBa JBUTATEIIA

st oberdennst paboThI, BCE OCHOBHBIE ABUTATEIN W WX MapaMeTPhl IPUBEIEHBI B TAOJIUIIE:

Tabnuua 4.1: 3uavenus napamerpa RT /L s HekoTOpbIxX apura-
TeJsei

Oeuratens 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

ITocaenoBareabHOCTD JdelicTBUIA:

e Pacuér mapamerpa %, rae R, L - conporuBiienue u WHIAYKTUBHOCTh OOMOTKH (CM. JOKYMEHTAIMIO Ha,
cooTBercTByOWMi JgBurarens), T - Bpems nepuoga mopyisiuu. Ero caenyer B3sarb paBabiM 51.2 MKC

1 [IArOBbIX ABurareseil u 25.6 MKC jJjid ABUrareseil oCTOAHHOIO TOKA.
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e Pacuér napamerpa %, XapPaKTEPU3YIOIIErO [IPEBLINIEHNE ITUTAIONIErO HAIPAKEHUS HAJ, HOMHHAJIb-
ubiM. Tyt V - Hanpsikenne nutanusi, R - conpoTuBienne 0OMOTKY, [; - TOK CTAOWIM3AIUN.

e Ompenenenne neperpesa. Ilocsie mepBBIX ABYX IIAroB Ha rpaduK MOXKHO HAHECTH COOTBETCTBYIOIILYIO
T0uKy. Termepsb HYKHO OIPEIETUTH 00JIACTH, KOTOPBIE COOTBETCTBYIOT CTEMEHsIM Tieperpesa. Hampumep,
obnactu Mexxty uaEavu 1.1 u 1.2 cooTBercTBytoT 3HadeHuAM Teperpesa 1.1+ RIZ u 1.2 % RI2.

4.3.2 OrpaHuunTenu Ha gsuraTensix

s obecrevyernms 6e30MacHOM pabOTHI ABUTATEIEH TPELYCMOTPEHBI OTPAHUYUTENN MO TOKY W HATPSYKEHUIO
Ha OOMOTKaX JBUTATENSA, a TaK YK€ OTPAHUYEHHE MAKCUMAJBHBIX 000POTOB OCH JBHUraresis. Jlamubie orpa-
HUYEHWsI, €CJIU OHU aKTUBUPOBAHBI TIPUBOJAT K IJIABHOMY CHUKE€HWIO MOIIHOCTH W CKOPOCTH BPAIIEHUS 0
3HAYEHUH, TPUBOJAIINX K CHUYKEHUIO OrPAHMYMBAEMbBIX TAPAMETPOB /10 YCTAHOBJIEHHDBIX 3HadeHuit. JlanHast
GbyHKIWS onepupyer co 3HAYEHUSIMU TOKOB U HAIPSXKEHWH HEIMOCPEJICTBEHHO HA JIBUTATEEe, B OTJIHIHE OT
KPUTUYECKUX IAPAMETPOB, KOTOPBIE OMEPUPYIOT ¢ TOKAMU M HAIPSKEHUSIME HA BXOJ€ KOHTpoJuiepa. Ipy-
UM OTJINYHEM <«OTPAHWYUTENEH» OT KPUMUYECKUT NAPALMEMPOos SIBISETCS TO, 9TO TIePBbIe HE TPUBOIAT K
OCTAQHOBKE JIBUTATEJIsI U MEPEXOy B cocTosiure Alarm, a JIUIIb OrpaHAYUBAIOT POCT TOKA, HAMPSIKEHUS UJTH
000POTOB JIBUTATEIA.

s BLDC-aBurareneii:

e Mazx voltage - HOMUHAILHOE HATpsiyKeHWE MuTaHus apuraress. Onpeneaser MAaKCUMAIHLHOE HATIPSIZKe-
HU€ MUTAHUS HA OOMOTKaxX JBuraress. OObIYHO WCIOIB3YETCH [JIsi OTPAHUYEHUS POCTA, HAPS KEHUS
[P 3aKJIMHUBAHUY WJIA HEIITATHON paboTe NOABUKKH. CMmoum ucnoib306a1mes MOAbKO 6 CAYUAE, eCAU
HE UBBECTMHO 3HAYEHUE MAKCUMANABHOZ0 MOKA HA 00MOMKAT deuzamens. JIaHHBIR MapaMerp WCIOJIb-
gyercd npu pabore PID-pezyarsmopa.

e Mazx current - onpeneasieT MaKCUMaJIbHOE 3HAYEHNe TOKA Ha oOMOTKax asurareis. OObIYHO MCITOJIh-
3yeTcda OJid OrpaHuYeHnd pOCTa TOKa TIPU 3aKJIUHUBAHUN WUJIN HeOITaTHON pa60Te IIOABUKKU. ﬂaHHOG
OIrpaHUYE€HHUE CTOUT BbI6I/IpaTb UCXoJad u3 TOro, KAaKOI TOK MOXKET B TeUYeHUU JJINTEJIbHOIO BPEMEHH
Tedb yepe3 0OMOTKY, HE BbI3bIBas [OBPEXKIEHUs JBUraTesis (B MepByI0 OY€peb OT II€PErpesa).

e Maz RPM - makcuMmajibHas CKOPOCTHb BpalieHus Basia gsuraress. OObIMHO UCHOIB3YeTcs it Orpa-
HUYEHUsI CKOPOCTHU BPAIEHUS TPHU PAdOTE C PEIyKTOPAMHU U MPOYUMHU MEXAHU3MAMU, 00JIaTAI0NIMU
KECTKUMHU OTPDAHUYEHUSMY HA, MAKCHUMAJIBHYIO CKOPOCTH BPAIIEHUS.

IIpumeuanme: He crouT myTaTh MOHATHS MAKCUMATHLHOTO TOKA IBUTATES 1 HOMHHAIHLHOTO TOKa. B obrem
CJly4ae, OHU MOI'YT OTJIMYAaTbCd B 3aBUCUMOCTH OT OXJIAXKJIEHUS JBUIATE s U YCJIOBUI €10 SKCILIyaTaluu.
Takke HEe CTOUT MyTATh MAKCUMAJIBHBIN TOK W CTAPTOBBINH TOK, KOTOPBIH PA3BUBAETCS MPU HETOIBUYKHOM
BaJIe.

Baxkno: U3meneHne MakCHUMAJIbHOIO HANPSIYKEHWUS MUTAHWUS JIBUTATENIST MOXKET [PUBECTH K PaCcCTpoiike
PID-perynaropa. Ilonpobuee cmorpure B pasaene PID-axszopumm das ynpasaenus BLDC-deuzamenem.

BaxkHo: 3HaueHMe MAKCMMAJIBHOTO HANPSI?KEHW ITUTAHUS JBUTATENS MOXKET IIPEBBIIIATH 3HAYEHUE HOMU-
HAJILHOTO HANpsKeHus muTanus (00brauo Ha 10-15%). Eciu BBl ucmoab3yere ABUTATEHL C MAJION HATPY3KOit
W BaM Hy’KHa BBICOKasl CKOPOCThH IIBUKEHWS JIBUTATENs, TO MOXKHO TOBBICHTh MAKCHMAJIHHOE HATIPSIKEHNE
MUTAHWAS JTBATATEIS.

Paboma ozpanuvumens moxa.

Baxkio MOMHHUTH, YTO OrpaHUYUTEIH> MAKCUMAJILHOTO TOKa Maz current npu padore ¢ BLDC-apurarensyun
paboraer He MTHOBEHHO. [Ipy BO3SHMKHOBEHNN MPEBBIMIEHNs TOKA B OOMOTKe IBUTATENs, HAIPsyKeHne, MoIa-
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BAEMOE HA JBUTATEJb, HAYMHAET IIOCTEIEHHO YMEHbINATHCH JO0 TeX 110D, II0KA TOK 4Yepe3 OOMOTKY He Oyzer
Menbitie Maz current. B ciydae, ecim Bo BpeMst ObICTPOTO JIBUXKEHUST TPOU3O0IIIIO Pe3KOoe 3aKIMHUBAHIE JIBH-
rares (caMblil Xyamuil ciydail) HalpsayKeHue Ha OOMOTKE JBUraTe/Is MOXKET CIIaJaTh B TEYEHUE MAKCUMYM
370 mc. Ilpu mpaBuIbHO BHIOPAHHOM OI'PAHUYEHUU TOKA, 33 9TO BPEMS [IBUTATETb HE MMEPErPEeTCs.

IIpumeuanue: Ecan mocTaBUTh 3HAUEHWE MAKCHUMAJILHOTO TOoKa Max current CIWNIKOM MaJIeHBKUM, TO
BO3MOXKHO, UTO Tpu OOJIBITION HArpy3Ke min BbicOkoM Tpenun BLDC-gBurarens He CMOXKET CABUHYTHCS C
MecCTa.

Jors I JT:

e Maz(nominal) Speed - MakcuMaIbHAsT CKOPOCTH BPAIICHNS BAJIa JBUTATE/Is B [IaraxX B CeKyHIy. Texy-
mast ckopocrb I/ onpenensercs napamerpom Speed (em. /Jeusicenue ¢ 3a0anHoll cKOpocmvio)

e Nominal current - ompezeisser HOMAHAILHOE 3HAYEHHE TOKA Ha OOMOTKAX JBHIATE/s. JTO 3HAYEHHE
HE IIPEBLIIIAETCA B CUIy OCOOEHHOCTEl yIIpaB/eHHs IIArOBbIMH JIBUIaTeIsIMU.

B mporpamme mDrive Direct Control ycramoBku orpanuuunresieii onucansl B pasaenax Hacmpotka kurema-
muku deusicenus (BLDC-deuzamensv) n B Hacmpotixa xunemamuru deusicenus (Ilazoewii dsuzamen).

4.3.3 KoHueBble BblK/OHaTENN

4.3.3.1 3apaya KoHUEBbIX BbIK/KOYaTenein

3a/1a4a KOHIIEBbIX BbIKJIIOUATE/IEH - IPEJ0TBPATU T BBIXO/, IIO3ULMOHEPA 33 JI0IYCTUMbIe (DU3UYECKUE IPAHU-
IIBI €0 MEPEMEINEHNST WU OTPAHUYUTH IUANA30H MEPEMEIIEHNsT B COOTBETCTBUU C TPEOOBAHUSIMU MOJIB30BA~
Tend. HempaBuiabHas HacTpOitKa KOHIIEBBIX BBIKJIIOYATENEH MOXKET MPUBECTH K 3aKIMHUBAHUIO TTO3UITHOHEDA,
eCJI KOHTPOJIJIEP BBIJIET 3a IPAHUIILL JIOMYCTUMOIO JUAla30Ha.

4.3.3.2 O0Owuwme HACTPOiKu

Ecyin KOHIIEBHK CYnTAETCs aKTUBHBIM, TO B CTPYKTYDPE COCTOsIHHS BBICTABIIAETCS COOTBETCIBYONIui diiar, a
Ha 2aa6rom oxne mDrive Direct Control BLIBOAUTCS COOTBETCTBYIONMI 3HAYOK (JI€BBIH nin mpasblit). Kon-
TPOJITIEp CIIOCOOEH OCTAHABJIMBATH JII000€ JABHXKEHUE B CTOPOHY OOOMX AKTHBHBIX KOHIIEBBIX BBIKJIIOUATEJE
(J1leBOro W MPABOro), TONBKO OXHOrO (JIEBOrO WM MPABOrO) WJIM He OrpaHWdmMBarh apnkenue. Hacrpoiika
KOHIIEBHKOB MOKeT ObITh BhimosnHeHa B mDrive Direct Control (cm. Hacmpotixa duanasona deusicenus u
KOHUEBHLT BOIKANOUAMENET).

4.3.3.3 MporpammHoe orpaHuyeHue guanasoHa [BUXEHUs!

Eciu anmapaTHbIX OrpaHWYWTENed HA JUAMA30H JIBUYKEHWS HET, a TO3UIMOHED TPeOyeT TaKOro OrpaHmve-
HUsI, TO MOYKHO HMCIIOJIb30BaTh MPOTPaMMHBIE OrpaHuYuTeNn. /Ijisi 3TOro KOHIIEBUKN TIEPEBOAATCA B PEKUM
orpanuuenus no orcuéram nosuruu (cM. Hacmpotika duanazona 06usitcenus v KOHUEEHIE 6b1KAI0MaNeNeT).

IIpeaynpexxaenmue: IIporpaMmHoe orpaHnyeHne IMana3oHa padoTaeT HAIEKHO TOIBLKO, €CIN He TPOo-
MCXOIUT HEIMOCPEICTBEHHOTrO 3aJanust HoBoi no3unmnu komaungamu ZERO nan SPOS, mer morepu 1maros
MJIV HEMCIIPABHOCTH SHKOIEPA, IPH €r0 MCIOJb30BAHUH I MO3UIIMOHUPOBAHKS, & TAKYKE HE MPOUCXOIUT
4acTO [MOTepU MUTAHKUS BO BpeMs ABMxKeHus. Ec/ii BOSHUKIIA OfHA U3 TaAKUX IIPODOJIEeM, TO IPOrPaMMHbIHA
JMAIa30H HaJI0 [EePEHACTPOUTh. ABTOMATHYECKH 3TO MOXKHO CIEIATH €CJIU €CTh [OAXOISIIMA OIMOPHLII
JIATYUK C [IOMOLIBIO AB8MOMAMUNECKOT KAAUOPOSKY HYAEB0T NOZULUL.

4.3.3.4 AnnapartHble KOHLEBbIE BbIKJIHOHATENN

KOHTpOJ’IJ’Iep MOZKET pa6OTaTb C KOHIIEBHIMHU BBIKJIIOYATEJIAMHU Ha base CyXuX KOHTAKTOB, OITOIIAap, T€PKOHOB
n JaTYUuKaMHu JTI0OBIX APYrux THUIIOB, CIIOCOOHBIX BbIJJaBaTh SHeKTpI/I‘IeCKI/Iﬁ CHUT'HaJI «JIOTHYeCKad €IUHUIA»
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crangapra TTL 5 B B onnom cocrosinuu u «jiorudeckuit HyJjib» B Apyrom. [Ipuyaem KaxKipiii KOHIIEBUK MOXKET
OBITH CKOH(MDUTYPUPOBAH HE3aBUCHMO. Tak»Ke eCTh BO3MOXKHOCTH MPOTPAMMHO MEHSATH MECTAMU KOHIIEBHIE
BBIKJIIOYATE/IA U U3MEHATH UX MOJIIPHOCTb.

IIpumeuanme: KomnieBble BBIKIIOYATENHN TAKKE YA0OHO UCIOIB30BATD I A8MOMAMUYECKOT KAAUOPOBKU
HYNEB0T, NOZUUUL.

4.3.3.5 MoakntoyeHue KOHLUEBLIX BbIK/KOYaTENENn

Konrmesbie BRIKIIOYATENH TOAK/TIOYAIOTCSI K BBIBOZaM B passeme DVI-1. Huxke npuBeaeHbl THIIOBBIE CXEMBbI
HOAKIIOYCHUSA:

[1] .
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3 | Konuesux N2
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E K o
— o] Ne1
1 |17|Berxon, 5 B, 500 MA
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D 19
25
il s —»
2 Cyzk O3k )
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ca| Tlormcexas sesn
E
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i Konuesux N21
i Konmesuk N22
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E Konmepuk N21
. 118l
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L 117]
it
s
Q 24
=
c2
s
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IC5

Puc. 4.22: [loakarodyenne KOHIIEBUKOB THUIA, «CYyXOM KOHTAKT»

4.3.3.6 PacnonoxeHne KOHLUEBbIX BbIK/OHATEsIE HA TPAHCISATOPAx

KouTpoanepy HeoOXommMO yKa3aTh KAKON W3 KOHIEBBIX BBIK/IOYATE e Oymer JIeBbIM, a KAKOM - MTPaBBIM.
Wmorma 3To 3apanee HEM3BECTHO, a M3BECTHO JIUIID, 9TO 00a KOHIEBUKA, MOIKJIIOUYEHBI H CpadATHIBAIOT KaXK-
JBIA [0 JTOCTUKEHWH CBOEH IPaHUIlbI mepeMernenus. Eciu HempaBuIbHO HACTPOUTD KOHIIEBUKHU, TO TO3HITH-
OHEp MOXKET 3aKJIUHUTDH. [[09TOMY KOHTPOIED MOAIEPKUBAET MPOCTYIO (DYHKIMIO OOHAPYKEHUST HEBEPHO
HACTPOEHHBIX KOHIIEBWUKOB, OCTAHABIMBASICH TTO0 00OWM W3 HUX. Y 0eINTeCh, UTO 00a KOHIIEBUKA HE aKTHUBHEI,
WX TIOJIIPHOCTH HACTPOEHA MPABUJIBHO W BKJIIOYEHA OCTAHOBKA MO 000MM KOHIeBHMKaM. Bkjrouute duar 06-
HapPYXKEHUs HEIPABWIHLHOTO TOAK/IIOUEHNs KOHIIEBUKOB B COOTBETCTBYyOmEM Mmento mDrive Direct Control.
Haunure nruzkenne B 106yI0 CTOPOHY /10 OCTAHOBKY JBUKEHUS TI0 KOHIEBUKY. Eciu nBu:kenne ObLIO BIIPABO,
a JIEBbIl KOHIIEBUK CTAJI AKTUBHBIM, MJIM HA0BOPOT, TO HY2KHO IIOMEHAThH KOHLEeBUKYU Mectamu (cM. Hacmpotixa
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duanazona deusicenus u Konuesnr evikatowamenet). Ilpu obHapyKeHuu HeBepHOroO cpabarblBaHUsl KOHLE-
BHMKA KOHTDOJLIEP MOMKET Tiepeiitu B peskum Alarm, eciv BKIIOUEHA COOTBETCTBYIOIIAS HACTPONKA B MEHIO
KPUMUNECKUT NaAPaMempos.

Ilpenynpexxaenue: 3aiura OT HEPEyTAHHBIX KOHIIEBUKOB HE 03HAYAET, YTO O MPODJIEMe MOXKHO 3a-
ObrTh. OHa, JIUIL 00JIerYaeT MepBOHAYAILHYIO0 HACTPOUKY. Hemb3st, B 9aCTHOCTH, HAUMHATH IBUKEHUE,
€CJIN KaKOH-/In00 KOHIEBUK AKTUBEH, TAKe MPU BKJIIOYEHHON (DYHKIMY 3AITUATHI.

4.3.4 AsTOKannbpoBKa AOMaLIHer Nno3vunmn

ABToKanubPOBKA UCIIOIB3YeTCsl /I ONPEJE/IeHUs U YCTAHOBKY MOJBUXKKM B HAYAJBLHYIO IIO3UIMUIO (TaKKe
ee MOXKHO Ha3BaTh <«JIOMAlllHEl» uiu «HyseBoil» ). KaaubpoBka cBOAUTCS K aBTOMATUYECKOMY TOYHOMY 00-
HAPYKEHUIO KOHUEBUKA, CATHAIA damyuka 000pOmMo6 WId MOMEHTA MOCTYIUICHUST 6HEUHE20 CUZHANAL, OLPe-
JIEJISTTOIIErO HYJIEBYIO TIO3WIINIO, W CMEIIEHNIO OT Hee Ha 33aHHOe 3HAYEHNe OTCTYMa. JTO MO3BOJISET HAYATh
paboTy B CHTYyaIMH, KOI/Ia TeKyIlee MMOJIOXKEeHHe TO3UIIMOHepa He W3BECTHO, HO M3BECTHO PACIOJIOKEHNE OJI-
HOI1 pernepHoil TOYKK (UCXOAHOTO MOJIOKEHNS ) OTHOCUTEIHLHO KOHIEBUKA UJIH KAKOIO-JIM00 APYroro CUrHAJIA.
IIporecc aBTOKATHOPOBKHU HE TPEOYET OT MOJIb30BATEN HABBIKOB IIPOTPAMMUPOBAHHS.

Peniepnast rouka (CUrHAN OCTAHOBKM) OLPEEJISeTCs OJAHUM U3 TPEX CIOCOO0B B 3aBUCUMOCTH OT BbIOPAHHBIX
NIOJIb30BaTEIeM HACTPOEK:

o JIBUKeHUE JI0 KOHUEGUKG - B TOM CJIydae MCIOJIb3YIOTCH TEKYyIe HACTPOWKHM KOHIEBUKOB (Pacmosio-
JKEHUE, NOJISIPHOCTD), CM. pa3zaen Hacmpoiixa duanazona 08udicenus U KOHUEEHT SbKA0%AMENe.

e JIBrKeHUE JI0 MOCTYIJIEHUsI CUTHAJA C damyuka 000pomo6 - B 9TOM CJIy4ae UCIOIb3YIOTCS TEKYIne
HACTPOUKM JATYUKA 0DOPOTOB, CM. pazaea Konmpoab no3uuui.

o JIBUrKeHUE JI0 TIOCTYIJIEHUSI CUTHATIA HA 6200 CURLPOHUZGUUY - B STOM CIydae UCHOJb3YIOTCS TEKYIINe
HACTPOUKHM BXOJA CHHXPOHU3AINH, CM. pasaen Hacmpolku cunrporu3ayuts, eCau BXOI CHHXPOHI3AIUN
MIPOrPAMMHO BBIKJ/IIOYEH B COOTBETCTBYIONMX HACTPOHKAX, TO 0OpabOTKA CHUI'HAJIA CO BXO/A CHHXPOHU-
3aluy HUKOT/Ia He [POU30ieT.

Ilpeaynpexaenune: Eciu BXOI CHHXPOHM3AINHU BHIK/IIOYEH IPOIPAMMHO B COOTBETCTBYIOIMX HACTPO-
Kax, To 0O6paboTKa CHTHAJIA CO BXOIA CMHXPOHM3AINN HUKOTIA, He TTPON30iIerT.

4.3.4.1 CraHpapTtHbIii anropuTM MovCKa AOMaLUHER nNo3uuun

B 3aBucuMoCTH OT HACTPOEK MPOIECC ABTOKATHOPOBKU MOXKET MIPOUCXOIUTH MO TpeM anropurMam. Crangapr-
HBII IIONCK ,HOM&HIHefI MMO3UIUN 3aKJ/JII09a€TCAd B TOM, YTO KOHTPOJIJIED HAYUHAECT I1epeMenienne C 3a1aHHbIMA
apamMerpaMu CKOPOCTU U HAIPABJICHUs JBUKEHUS JI0 TOJIyYeHHs CUrHAJIA OCTaHOBKHU. CKOPOCTb aBTOKAJINO-
POBKH, KaK MPABUJIO, 33IaeTCsa O0JIee HU3KO, 9eM CKOPOCTh OOBIYHOTO JABUKEHUS, YTOOBI «He MPOIYCTUTHY
MPUXOJ, CHTHAJIA, U TIOBBICUTH TOYHOCTH KAJUOPOBKU. 3aTEM MPOU3BOINUTCS OE3yCJIOBHOE CMEIEHNE HA O0bIU-
HO# pabodeii CKOPOCTH Ha 3a/aHHOE PACCTOSHUE OTCTYIIA.

HonyquHaﬂ TOYKa HA3bIBACTCA UCXOJHBIM IIOJIOZKEHUEM HJIN «,D;OMaH.[HefI HOSI/IIJ,I/IefI». Baxkno OTMETHUTDL, 9TO
€€ PACIIOJIOZKEHHUE Ha IMO3UIMOHEPE HE 3aBUCUT OT HAYaJIbHOI'O IIOJIOZKEHH A, U3 KOTOPOI'O Ha4daJiaCb KaHI/I6pOB—
Ka.

4.3.4.2 TouHas pokanubposka

Tlocne mocTynenuns curnaga OCTAHOBKY MO3UIMS KOHTPOJLIEpa yxke onpeaenerna. Ho mpexze dem caenarb
CIBUL JI0 JIOMAallIHel O3UIuK, MOXKHO BKJIIOYUTD JIOIOJHUTEIbHOE JIBUKEHUE JI0 CJIe1YIOIIEro CUrHaIa OCTa-
HOBKHM (BTOpYIO (ha3y aBTOKAIMOPOBKMN). DTO TO3BOISAET BHICTABUTH JIOMAIIHIOK TO3UIHI0 ¢ TOYHOCTHIO,
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JLOCTUrAIOEl HA HEKOTOPbIX Lo3uupoHepax 1/256 wara /s warosbix JAsurareseil uin 1 orcdera sHKOe-
pa aias BLDC-gsurareseit. Ecin yctaHoBIeH COOTBETCTBYyOMAi (hjIar, KOHTPOJLIEp BPAIIAET IBUTATETb B
3aJaHHYIO MMOJIH30BATEIEM CTOPOHY C HACTPOEHHO CKOPOCTHIO /10 TIOJIYYeHHST CUTHAJIA OCTAHOBKH OT UCTOYHMU-
K&, BBIOPAHHOI'O IOJIb30BAaTEIEM. 3aTeM, KaK U IPHU UCIOAL30BAHUNA CTAHIAPTHOIO aJIFOPUTMA, [IPOU3BOIATC
CMeIIeHne Ha OOBITHOM pabotveil CKOPOCTH Ha 33JaHHOE PACCTOSAHHE OTCTYIIA.

TMapamerpsl BTOPOii (a3bl aBTOKATMOPOBKY (CKOPOCTD, HATPABJICHNE JBUYKEHUS W UCTOYHUK CUIHAJA OCTa-
HOBKM) 33J]aI0TCA HE3ABUCHMO OT HACTPOEK MapaMeTpoB mepBoil dasbl. Ilpu 3TOM pa3yMHO HCIOJIB30BAThH
CHUTHAJI C JATYNKa, 000pOTa HA BAJIYy JABUTCATENS 10 PEIYKTOPA W COBEPINATH JIBUYKEHNE HA MAJIEHBKON CKOPO-
CTH - 3TO ODECIIEYNT MAKCHMAJIBHYIO TOYHOCTh. TaK KaK CUTHAJBI OKOHYAHWS TIEPBOTO JIBMKEHUsI ¥ BTOPOTO
JIBH2KEHUST MOTYT coBnasaTh, 70 B [10 npeaycmorpen crenuanbubiii (Jiar Jjis Hada a OTCAeKUBaHUsS CUTHA-
Jia, OKOHYAHUsI BTOPOI'O JIBUZKEHHs TOJIBKO [TOCJ€ COBEPIIEHUs 10JyoD0pOTa Bajia JABUraTEs s, DTO MO3BOJIAET
n30€:KaTh HEOIHO3HAYHON TOCIE0BATEIHHOCTH MOy YeHNsT CUTHAJIOB O 3aBEPIIEHNN TTEPBOTO U BTOPOT'O JBU-
xKeuuit. B pe3ysiprare ONuoOHAIHLHOTO BTOPOTO ABUMKEHUS KAJTUOPOBAHHAS MO3UIUST YTOIHSIETCS.

IIpumeuanme: Eciu ncnonb3yercs Bropas (pa3a aBTOKATHOPOBKH, TO IIEPBOE MTEPEMEIEHIEe MOXKHO BBITIO -
HSATH € BBICOKOW CKOPOCTBIO, TAK KAK OHO JIMIIb I'PY00 KajmOpyer MmO3UIUI0, ¥ TOYHOCTb TaM He TPeDyeTcs.
Ecnu ucmonws3oBaTh a1 BTOpOi (ba3bl ABUIKEHUS BTOPON KOHIIEBUK, MOBBIMIEHNE TOYHOCTH HE TPOU30MIET,
TaK Kak ero (pu3udeckue mapaMerpbl He OTJNYAIOTCS OT MapaMeTPOB IEPBOTO KOHIIEBUKA.

4.3.4.3 BbICTpbIii anropnTtMm aBTOKaIMOPOBKMU

TIpw akTuBaImu GyHKINN OBICTPOTO AJTOPUTMA, ABTOKATMOPOBKY KOHTPOJLJIED HAYNHAET BPAIIATEH JIBUTATEH
B 3a/IJAHHYIO CTOPOHY C OOBIMHOI pabodveil CKOPOCTHIO /1J1st OBICTPOrO MOMCKA TOJI0KEHUs periepHoit Touku. [To-
CJIe TIOCTYTIJIEHNSI CUTHAJIA OCTAHOBKY KOHTPOJIJIEDP OTBOAWT JIBUTATE b HA3a/1 HA TOJOBHHY 000pOTA U BHOBH
HAYMHAET JBUKEHUE B 33JAHHOM HAITPABJIEHUH, HO yKe CO CKOPOCTHIO, 33/ IAHHON B HACTPOWKAX MEPBOil (pa3bl
aBrokasubposku. Ilocsie MOBTOPHOrO mOJyYeHus CUTHAIA OCTAHOBKHU [IPOM3BOAUTCS CMEIIeHne Ha Paboueit
CKOPOCTH HA 33/J[aHHOE PACCTOfHUE OTCTYIA. VICTOYHUK CUIrHAJIA OCTAHOBKH TAK2KE 33/1aeTCd HACTPOMKAMU
CTaHJAPTHOTO aJTOPUTMA.

BricTpsrit anroputM aBTOKAJIMOPOBKY SIBJISIETCS ONMTUMAJIBHBIM JIJIsT OOJIBINIMHCTBA ABATATENICH U TIO3UIINOHE-
pOB.

4.3.4.4 OcobeHHocTu aBTOKaNIMBPOKU

IMocse ycmermtoro 3aBeplieHns KaJHOPOBKU JOMAIIHEH MOUIUU B CINPYKMYPE COCMOAHUA KOHIMPOANEPQ
ycranasausaercst aar STATE IS HOMED. Ecau nocse 9Toro qoMamntssis O3UNUs KAKIM-1100 06pa3om
cOumach ( 0CMan06Ka NO KOHUEBOMY BLIKAIOUAMENO, HEMEIAECHHAA OCMANOEKE BO BpeMsI IBHKEHHS, 00Hapy-
JICenUE NOMEPU WA206, TEPEXOR B pesicum Alarm), To cOOTBETCTBYIOMUIT (yrar CHIMAETCH U Hy>KHO BHOBb
HPOBECTH KATUOPOBKY JOMAILIHE]! TO3HUIHN.

Ilpumeuanune: Ilonydaemasi B pe3ysbprare KaJuOpPOBKHU MO3UIHs OyIeT HEMHOIO 3aBUCETH OT CKOPOCTH, C
KOTOPO# BBITIOJIHSIOCH TTOCTEIHEe IBUKEHUE 0 CPADATHIBAHUS BHIOPAHHOTO HaT4dnKa. [lo3Tomy 1718 TO9HOrO
[IOIQ/IAHUSA B TY 2Ke IIO3UIUIO HEe MeHdANTe mapaMeTpbl CKOPOCTH.

HpI/IMe‘{aHI/Ie! Ecau KOMaHIa HeMEOIAEHHOT 0CMAHOBKY J6UNCEHUA AITH KOMaHJa OMEANUYEHUA TVUITNGHUA
JABUTATEd BBIIIOJTHAIOTCA B MOMEHT, KOI'Zla JIBUTrAaTE€JIb HE BPpallla€TCAd, TO 3TO HE cOuBaeT KaHI/I6pOBKy JOoMaIi-

meit mosurmu u Gaar STATE IS HOMED wme cammaercs.

Onucanume pyHKOUH aBTOKATMOPOBKU JOMAITHEH TO3UIINN TIPUBEIEHO B PYK080JCMEe N0 Npozpammupo-
8AHUIO.
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Komauapl aBTOKaIMGPOBKY 1IPUBE/EHDbL B pasjiese Onucanue npomoxoss 00mena.

AprokaanbpoBKa MOXKET OBIThH HACTPOEHA MOJIb30BaTeeM B mporpammve mDrive Direct Control na Briaake
Device -> Home position cm. pasgen Hacmpotra ucrodnozo noaoscenus, a 3amyiieHa kuaonkoir Home B
aaaerom okne mDrive Direct Control.

115t aBTOMaTH4€eCKOI yCTaHOBKM HACTPOEK Jjiomaiiteii no3uimu B KoMmiuiekT mDrive Direct Control Bxo-
AT ckpunm set_zero. ITOT cKpuUnT n3mensier nactpoiiky Standoff Bknagkn Home position settings Tak, 9To
TEKYTIast TO3UINSA CTAHOBUTCS JIOMAITHEN.

Wcnonws3oBanme ckpumra:
® YCTAHOBUTE IOJIBUXKKY B YKEJIAEMYIO MO3UIIUIO,
® BKJIIOYNTE CKPUIT U JOXKIUTECH OKOHUYAHUS €r0 BBIMTOJTHEHWS.

B pesymprare momBuKKa OKaXKeTCsl B TOM K€ MO3UIMN, B KOTOPO# ObLIT 3aIIyIIEH CKPUIT, W BCE MOCJIEIYONINe
BBI3OBBI (DYHKIINH ABTOKAJTUOPOBKHU Oy/IyT MIPUBOIUTE €€ B 3Ty mo3utiuio. He 3abymapre corpanums nacmpotixu
B 9HEPrOHE3ABUCUMYIO TAMSITH KOHTPOJLIEPA.

4.3.5 Pabora c aHkogepamm

4.3.5.1 ObnacTb NpMMEHeHUs1 IHKOAEPOB

DHKOJIEPHI TPUMEHSIOTCS JJIs CO3AAHUS TOYHON U ObICTPOAEHCTBYIONIEH 0OPATHON CBSA3U MO KOOPIUHATE CO
BceMu THIamu 3jekrpoasuraresneil. [lpuaem obparnas CBsS3b MOXKET OCYIIECTBJIATHCHA IO HOJIO2KEHUIO OCH
JBUTATENA, IO IMHEHHOMY MOJIOXKEHUIO TTO3UIITNOHEPA, YIVIy MOBOPOTa MOTOPU30BAHHOTO CTOJINKA UJIN MO JIIO-
60oMy mapaMeTpy, HEIOCPEJICTBEHHO CBI3aHHOMY C ITOJIOXKEHWEM OCH JIBUTATEJISI U U3MEPSIEMOMY C TIOMOIIHIO
JIByXKaHAJIbHOIO KBa/IPATYPHOT'O SHKO/IEPA, y/IOBJIETBOPSIIONIETO TPEOOBAHNUAM OIMCAHHBIM B paszese Tewru-
YECKUE TAPAKMEPUCMUKY TS COOTBETCTBYIOIIEro tumna KonTposuiepa. Konrpoarep mDrive noaaep:kuBaer
kak guddepeHnuanbable 9HKOAEPbl, Tak u upocrbie (single-ended) sHKOAEDDI, ¢ BO3MOKHOCTHIO ABTOOIPE-
JeJIEHUs TUTa SHKOAEPA.

Ilpeaynpexxaenue: ABroonpe/esenne TUITA SHKOAEPa paboTraer TONBKO ¢ sHKOoAepamu Ha 3.3 B u 5 B
(¢ morpemsaocTsio 0.2 B).

4.3.5.2 Yto Takoe kBagpatypHblii aHkoaep?

DHKOIEp - 3TO JaTYNK MEXaHWUIECKOTO JBUKeHWs. KBagpaTypHBIH SHKOAED MPEeTHA3ZHAYEH IJIsi TMPSMOTO
onpeiesieHns mo3unuu ocu. JlaTank mepesaer OTHOCUTENIBHOE TIOJIOKEHNE OCH B BHUJE JIBYX DJIEKTPUIECKUX
curnajio o kanagam CH A u CH B, cMmemneHHBIX OTHOCUTEIHHO JIPYT APYyra Ha YeTBEpTh MEPUOIA.

mt]H.B

Puc. 4.23: Curnasnsr na Boixoge CH A u CH B kBagparyproro sakomepa
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Erapgparypraa
OOp oK

Puc. 4.24: Mexannka ONTUYIECKOTO KBAAPATYPHOTO IHKOIEPA,

MexanuKa OITHYECKOTO KBAAPATYPHOTO SHKOIEPA IPEACTABICHA Ha PUCYHKe. VCIOMb3yI0TCs IBE OMTOMaphI.
IIpunnun paboThl ONTOMAPHI: CBETOTUO U JETEKTOD PACIONIOKEHBI HATPOTHUB APYT JAPYTa € PA3HBIX CTOPOH OT
aucka. Korja «OKHO» 1MCKa LOLAJaeT Ha JIeTEKTOP, OITONAPA «OTKPbITay (BbIXOAHON CUIHAI - JIOMMYECKUT
0). Eciu 1eTeKTOp 3aKpBHIT HEMPO3PAYHOil 9aCThIO JUCKA, TO BBHIXOMHON CUTHAJ JATYUKA — JIOTHIEcKas 1.

OcHoBHAs XapaKTEpUCTUKA KBAIPATYPHOrO SHKOJEpa — 9ucjo maros ua oaun obopor (CPR). Cranmaprabie
3HaAYEHUs pasperieHus s sakoxepa — or 24 go 1024 CPR. Kaxkapiil nepuon u3MeHeHUsI CUTHAIA MOMKET
ObITh pacmmudpoBan 1, 2 umm 4 KOJZAMH, 9TO COOTBETCTByeT pexkmmam paborsr X1, X2 u X4. B mamnom
KOHTPOJIJIEPE UCIIOIb3yeTcsd Hambosiee TOUHbIN pexkuM X4. MaxcumasibHasg 9acToTa KaXkKI0r0 M3 CATHAJIOB
9HKOJEPA, 3aBUCUT OT BHIOPAHHOTO 3HKOAEpa, Tak 1y 200 k[ u pexknuma x4 KOHTPOJLIED CIIOCODEH BOCIIPU-
HumaTh 800 000 OTCYETOB MOJIOXKEHUA IO SHKOAEPY B CEKYHIY.

4.3.5.3 Bo3mo>xHOCTU KOHTpOiepa
Konrponnep numeer asa pexxuma pabOThI C SHKOIEPOM:

® NCIIOJIb30BAHHE 3HKOJEPA KaK OCHOBHOT'O JATYUKA ITOJIOKEHUNA.

e O0Hapy»KeHHEe MPOCKAIb3bIBaHUs, JI0(Ta HIH HOTEPH MIAroB (PEKOMEHIYeMbIil pesKnM paboThl COB-
MECTHO C IIATOBBIMHA JBUTATENISIMU, €CIM IHKOJEP HE UCHOIb3YETCA KAK OCHOBHOMN JATYUK MOJIOZKEHUS,
nodpobnee).

4.3.5.4 MoaknoyeHue 3Hkoaepa

Iloaxkmrouenne 3HKOAEPAa K KOHTPOJJIEPY OCYIIECTBJAETCA depe3 passem DVI-I | KOTOPBI €CTb HA nNAGME
KOHMPOANEPQ, B 00HOOCHOT U MHO200CHDLL CACTEMaX.

Encoder mbDrive
[t6] Beron, 5B, 500mA ] Brixor, 5 B, 500 MA
— EBHX(\H, 5B, 500 MA I:I ’J.‘
- [18|TTormueckas sems JHKOzEp A D Imuxozep A
> [19]2mxonep A
20|Vskepernrit kanax suxocpa A -
= OuKozep B 21| Duxozxep B
g 21 Duxonep B »5 [ P
o 22| KaHal zepa B Bxox naTumKa E Bxox naTumKa
Q |23|Bxox natTmka oSoporon 06opoToB oBopoTos
3 24 i BXOJT laTaHKa 0G0p: _ . " N
= BXOJL [HBEPCHEIH BXOJT
[a s maTKa 0GopoToB TaTmKa 060pOTOB
c2
3| Tlormsecias sesu || Jlormeckas sents

Puc. 4.25: Cxema noakIi0YeHnsi IPOCTOrO 9HKOAEpa K pazbemy DVI-I.
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Encoder mDrive
Brxox, 5B, 500 MA [ ] Barxor, 5 B, 500 MA
16| Smxoncp A [ [19] Puxonep A
— zBmxom 5B, 500 MA ’J-‘
D |18 |JTornueckast semist Oukozep B D Omxonep B
> [19]9meonep A ) }
ik KaHaI KaHaI
Q %anncp CH"I‘: KaHaT SHKOTEpa A sHKOZIEPa A SHKOZePa A
121|Duxozxep
E 22 if KaHaT B HHBepcHpI# KaHaT WHBepCHBIH KaHaT
=l J— 22
f_‘é 123|Bxox armka ofoporon usoncpa B[] stxozepa B
€ 124|MEBepeHBIi BXOI JaTaHKa 0G0POTOB
QCS i1l P P Bxon natduka 060poToB D Bxox saTumka oGoporon
2| HHBepcHBIH BXOT I:I Haee; i
=4 PCHETi BXO
C3| JarduKa 0Goporon D 7777777777777777 naTauka 0GopoToB
C4
C5 Jlormaeckas seMi1s D Jlormeckast 3eMst

Puc. 4.26: Cxema moakiouenns auddepennnaasHoro 3uKoaepa K pazbemy DVI-I.

Takzke CMOTPUTE PABAET NPUMEDP NOOKAIOUEHIL NPOCTMO20 J6ULAMENSH.

Ilpenynpexaeuue: Bxonbl 9HKOIEPOB KOHTPOJLIEPA BHY TPEHHE IIOATSIHYThI K JIOFHYECKON e MHHIIE CO-
nporussienreM 5.1 KOm. OObIUHO BBIXO/bI IHKOAEPA UMEIOT THII «OTKPbLITHIA KOJIJIEKTOP» C BHYTPEHHUM
TTOATATUBAIONINM pe3ucTopoM. IIpu nmepegade JaHHBIX, OHM 0OECITEUNBAIOT XOPOIITHE TTOKA3ATEIN TIEPEXOIA
13 BBICOKOT'O JIOTHYECKOrO ypoBHs B HU3Kmit. Ho mepexos u3 jgorudeckoro () B IOrmveckyio 1 OKa3bIBaeTCs
6ostee mraBabiM. On npoucxoaut vepe3 RC-menb, 060pa30BaHHYIO COMPOTUBICHUEM TOATIKKI 1 EMKOCTHIO
KabeJist. ITO 0COOEHHO BAXKHO JIjisl JUIMHHbIX Kabesieli (do 5 mempos). Eciau BeTpoeHHOl NOATIXKKY HEZ0-
CTATOYHO, TO JIJIs yJIydlleHus HoKasareseil ckopocru nepexojga 0 - 1 MOKHO 1006aBUTH HOATAIMBAOLILIMIM
pesuctop R=1.5 kOM K +5 B Ha KaxKIblil BLIXO, IPOBEPUB, YTO OTKPBLITHIA KOJIEPKTOD SHKOAEPa, CIIO-
coben mpormyckaTh ToK 5 MA. CxeMa BKIIIOYEHUs] PE3UCTOPOB MOKA3aHa BbIlie. MaKCUMAJIbHON CKOPOCTH
paboThl MHKPEMEHTAJBHOTO KBAIPATYPHOTO YHKOJAEPA MOXKHO JOCTHYh, JOOABUB K €r0 BBIXOAY ApaiiBep
push-pull ¢ BexogHBEIM TOKOM 60stee 10 MA, KoTOpBIH 06ecnednBaeT pe3kue (GppouTsl nepexoaos 0 - 1 u 1

- 0.

4.3.5.4.1 Wcnonb3oBaHne AINHHbLIX Kabenei

s KOppeKTHOH PabOThl SHKOJAEPOB IPU MCIOJIH30BaHUU Kabeseil jjmHHee 5 METPOB PEKOMEH/yeTCs HC-
[0JIB30BATH IHKO/AEPHI ¢ 1 (DepeHIUATBHBIM BbIXOM0M THuiia RS-485 jjis cHUKeHWs BIUSHUS 3JIEKTPOMAr-
HUTHBIX HaBOMOK. [Ipu ucnonn3osanun waTepdeiica RS-485 Bce mud depennmaabubie Tapbl JOIKHBI OBITH
TEepMUHUPOBAHBI pe3uCTOPOM HOMHUHAIOM 120 OM, KOTOPBIH TOIKEH PACITIOIATATHCSA B PA3bEME MOAKIIOICHU ST
K KOHTDOJLJIEPY.

Kabesb s0/12keH UMeTh JIONOJHUTENIbHBIA BHYTPEHHU dKpaH i nudpoBbix curHasios (nubbl 2-4, 9-24),
nozkirodentbit K DGND (uun 18) Ha cropone KOHTpoOJLIEpa U Ha CTOPOHE LO3ULMOHepa. BHewinuii sKpau
JIONIYKEeH OBITh TOMKIIYEH K METAJIMYECKOMY KOPIYCY pa3béMa HAMpPSMYI0 HA CTOPOHE MO3WIIMOHEPA W K
MeTaJIJINIeCKOMY KOPITyCY pa3béMa depe3 KOHJeHcaTop HoMuHAJIOM 47 HP Ha CTOpOHE MO3UIHOHEDPA.

4.3.5.4.2 AsTomaTuyeckoe onpegesieHMEe Tuna 3HKOAEpa

KonTponnep mDrive MOXKeT aBTOMATHUYIECKN OMPEIETATh THUI TIOAKIIOYEHHOTO SHKOAEPA, €CAU COOMGEN-
CMBYIULAA ONYUA GKMUBUPOSANG 8 HACMPOUKAT. DTa CUCTEMa CKOHCTPYUPOBAHA /11 pabOThI CO CTaHIaPT-
ubivu kabesrsimu tuna CAT-5E nnmuoit 10 50 MeTpoB u ¢ COmpoTUB/eHeM TpoBOAHUKOB 80 MOM Ha MeTp.
ABromarmdeckoe ompesiesieHre MOXKeT paboTaTh HENPABUIBHO, €CIU JIUHA Kabess npesbimiaer 50 MeTpoB
WJTH TIPH KCIIOJIb30BAHIH HECTAHIAPTHOTO Kabe s ¢ OObIINM yAeIbHBIM COMPOTUBIeHHEM. B ciy4dae mpobaem
C ABTOMATHYECKHU ONPEIEIEHHEM THUIA SHKOIEPA, THUI SKOHIEPA MOYXKET ObIThH MPUHYAUTEILHO YCTAHOBJIEH 6
Hacmpolikaxr obpammotll c6A3U.
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4.3.6 Oatunk obopotos

Jarauk 060pOTOB NpeAHA3HAYEH [Jid OOHApYXKEeHus nomepu wazos marosoro asurarens (IIJ1) u Gosee
TOYHOI KaauOPOBKHU JoManiHeil no3unuu (cM. Aemokaiubposka «domawmnelds no3unyu).

KonTpoamep MoxKeT moIydaTh JAaHHBIE O TEKYIeil MO3UINK C BHEITHErO JaTInKa 000POTOB, YCTAHOBIEHHOIO
ma ocu II/I. JIJaTunk mepesaeT CUTHAJBI B KOHTPOJIJIEP OIWH WM HECKOJIHKO Pa3 3a OJUH 0DOPOT JBUTATEJIS.

OO0bI9HO JATINK 0OOPOTOB MPEICTABIISAET COOON MaJIEHHKUI IUCK C TOYHON MIKAJION JIeJIeHnsT, KOTOPbIi yCTa-
HasjmBaercs Ha och III/T. C pa3HbIX CTOPOH [IUCKA, HAIIPOTUB APYT APYTra, PACIO/IOKEHbI MCTOYHUK (CBETOM-
0/1) u perucrparop onromnapel. Korja orcedka 1KaJibl He HAXOIUTCH MEXK/Y CBETOIMOIOM U PErUCTPATOPOM,
JIATYUK «OTKPBIT» (Ha BBIXOJ ONTOLAPHI IOAAETCs JOIHYecKuil Hosb). Korjia orcedka 3aKkpblBaeT UCTOYHUK
CBETA OT JIETEKTOPA, TO JATUYNK HA BBIXOJ MOJAET JIOTHUECKYIO eIUHUILY.

KonTpoanaep mo yMOT9aHWIO BOCIPUHUMAET HUBKWM JIOTMIECKUN YPOBEHDb KaK aKTUBHOE COCTOTHUE TATIUKA
06opoToB. Bxos KOHTpOJIIEpA TPUTIHYT K €IUHUIHOMY JIOTHYECKOMY YPOBHIO, TAK YTO HEIOIKJIIOYE€HHBIN
JaT9uK 0OOPOTOB CYMTAETCH HEAKTUBHBIM cOCTOsHUEM. 1Ipum HeoOXommMOCTH MOXKHO WHBEPTHPOBATDL BXO[I
KOHTPOJIJIEPA U AKTUBHBIM Oy/I€T CYUTATHCS JIOTUY9E€CKUN YPOBEHD €IUHUIIBI.

4.3.6.1 Cxema noaksitoHeHust

BbIBOzIbI 1151 OAKJIIOYEHUs JaT9UKa 0OOPOTOB BO BCEX CUCTEMAX (MAGMaA KOHIMPOANEPE, 0OHOOCHAA W MHO-
200CHbLE CUCTEMBI) PACIOJIOXKEHbI Ha passéme DVI-I.

o mDrive
: |18 Tormucexas serus
> 1Ll HaTI’II/IK Bxon nat4uka 0GopoToB
=
=5 000poTOB R S—
f_‘é 23|Bxoz zarmmka oGopoton
SR
A el

C2|

C3

E

C5]

Puc. 4.27: Cxema TMOAKIIOUEHNASA JaTUYNKa 000POTOB K crucreme Ha 6a3e mDrive

4.3.7 OGHapy>xeHue noTepu LWaros

JlaHHBIN PEXKUM HCIOIb3YeTCsi TJIABHBIM 00PA30M €CJIu MPOU3BOAUTCH PA0OTa C IMArOBBIM [IBUTATEIEM HA
[IPE/IEJIbHBIX CKOPOCTHAX MJIM HAIPY3KaX, [Jle BO3MOXKHO 3aCTPEBAHME OCH, LIPUBOJINee K rnorepe maros. B
9TOM CJIyYae JOTOJHUTEIbHBIH JaTUuK TooxKenus (damyuk 000pomos WA o1Kkodep) TIO3BOJAET OTCIIEIUTD
9TOT MOMEHT YBEJIOMUTH MOJIb30BaTe . JJanHas QyHKINs UCITOIB3yeTCsl TOJIBKO COBMECTHO C IIIArOBbIMA
JBUTATEJSIMHA ¥ TIO3BOJIAET OOHAPYKUBATH MOTEPIO MAroB. Bce KOOpAWHATHI W MOJIOKEHUsT OCH JBUTATEJISA
U3MepAI0TCA B Iarax U MUKpPOIIarax.

IIpu ucnonb30BaHUM FHKOAEPA B KOHTPOJLIEPE COXPAHAETCS 3HAYECHME KOJIMYECTBA IIArOB JIBUrATE sl U OT-
cuéToB 3HKOZEpa Ha o6opor (cM. Braaaky mDrive Direct Control Hacmpotixa xunemamury 08Uusicenus).
Tlpu BrITIOYeHUN (DYHKIMU, KOHTPOJLIJIEP COXPAHSIET TEKYIy0 no3uruio B marax /I u TekyILyio mO3uIinio
O JTAHHBIM 3HKOAEpa. [lamee, B XOme JBUKEHWS, TO3UIHS 10 SHKOAEPY MPeoOPA3OBBIBACTCA B AT H, €CIIH
PA3HHIA OKA3BIBAETCS GOJBIIE 33JAHHOTO 3HAYEHHUST, OCYECTBISETCS HHANKAIUS TPOCKATb3bIBAHAS 1 [TEPe-
X011 B pestcum Alarm, Ipu BKIIOYEHHH COOTBETCTBYIOMmEH HAacTpoiiku. [1oapofHO ucnosib30BaHne 3HKOIEPA
KaK JATIAKA TIOTEPH MMArOB OMMMCAHO B pasjene Paboma ¢ sHrodepamu.

IIpu ucmosp3oBanuu maTdrKa OOOPOTOB MO3WIMS KOHTPOJIUPYETCs mo Hemy. 1o akTHBHOMY W HEAKTHBHO-
My (pOHTAM Ha BXOZE OT JATYHKA OOOPOTOB KOHTPOJLIED 3AIIOMUHAET TEKYIIee MOoIoKeHne B marax. Jlasee,
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upU Kazk0M 060pore (KOJMYecTBO LIalroB Ha OAMH LOJIHbLA 060POT JABUraTeIs YCTAHABIUBAETCS 11aPAMETPOM
Steps per turn, cm. Hacmpotixa wunemamuru dsuscenus (Ilazoswiti deuzamen)) KOHRTPOJIEP TPOBEPSET, HA
CKOJIBKO IITaroB CMECTHUJIACh OCh. IIpm paccorsacoBanum Oojiee UeM Ha 33JaHHoe 3HadeHne ommnOkn Minimal
error (yCTaHABIMBAETCs B HACTPOHKAX KOHTPOJIS HOBUIMHU, CM. KOHMPOAL NO3ULUYL) OCYIIECTBIAETCS WH M-
KaIus IPOCKAIb3bIBAHMSA (DJTArOM CTPYKTYPbI COCTOsiHUSA. Kcau B HACTPOHKAX yCTAHOBIEH COOTBETCTBY IO
duiar, TO 1pU BbIABJIEHUH OIIMOKK KOHTPOJLIED LEPEXOAUT B pestcum Alarm u JABUraTesb OCTaHABJIMBAETCS,
MHaYe MPOMOJIXKAET CBOE IBWKeHme. Ecam diar mHAMKAIINKA MPOCKAIbL3BIBAHNA aKTHBEH, TO KOHTPOJIIED
MEPEeXOIUT B peoicum Alarm Tpu BKIIIOUEHUHM COOTBETCTBYIOIIETO MapaMeTpa B HACTPONKaxX.

Tax ke B HACTPOMKAX KOHTPOJIS MO3UIMK MOYXKET ObITh BKJIIOYEH PEXKUM (8MOMAMUNECKOT KOPPEKUUL No-
3uyuu B cirydae norepu maroB. Eciim 3ra onnus BK/IIOYEHA, TO IPU OOHAPYKEHWH IPOCKAJIb3bIBAHUS KOH-
TPOJIJIED OCTAHABJIUBAET BPAIIEHUE, KOPPEKTUPYEeT LIArOBYIO MIO3UIUMI0 Ha OCHOBAHUU JAHHBIX SHKOAEPA U
TBITAETCS 3AMYCTUTH BpAIieHne 3aH0BO. Paaz 0w ubky KOHMPOAA NO3ULUL YCTAHABINBAETCS, KOT/IA TIO3UIINS
COMBAETCS U ABTOMATUYECKN CHUMAETCS TIOCI€ KOPPEKTUPOBKU. B ciIydae HEBO3MOXKHOCTH CKOPPEKTUPOBATH
MO3UIAIO YCTAHABIUBACTCA (f.A02 0WUOKY KOHMPOAA NO3UYUY U KOHTPOJLIED MEPEXOIUT B peorcum Alarm.
Eciu morepst maroB nporCcXoIuT B MPOIECCe IBUKEHUsI, TO CMamyc Jeusicenis He cOPAChIBAETCS BO BpEMs
Koppekuuu no3uiuu. Eciiu noreps maros mpouCXOAuT B PEXKUME yI€PKAHUS HO3ULIUAU, TO JIJI BOCCTAHOBJIE-
HUST KOPPEKTHOW TO3UINN TOMAETCS KOMAHIA J6UMCEHUA 68 TO3ULUK, B KOTOPON OCh TBUTATEIS HAXOAMNIACH
JI0 TIOTEPH ITIaroB.

IIpumeuanune: [lis ucnonbp3oBanus (PYHKIUKA KOPPEKIWU MO3WIMKM HY2KEH HKOIED C pa3pelreHueM He
MEeHee JIByX OTCYETOB Ha IIar JBUIATeJId.

IIpumeuanme: [l KOPPEKTHOH PAOOTHI KOPPEKIINH MO3UITUN KOHTPOJIIEPY HYKHO JAaTh IMOCTOATDH C 3a-
MUTAHHBIME OOMOTKaMu B TedeHue 1 cekyHmbl i KaauOpoBku. Ilocse mepexona KOHTOPJIEPA B PEHCUM
Alarm uan u3MeHeHusl HACTPOeK Tpedyercs IOBTOPHAs KaJuOpOBKa.

ITpumeuanue: IIpu UCIONTB30BAHUU ABTOMATHYECKON KOPPEKIUU TO3UIUKA HE PEKOMEHIYETCs] YCTAHABIIM-
Barb 3uadenue Threshold 6osee 3 maros T.K. B 3TOM cirydae He jr000€ IPOCKAIb3bIBaHue Oy/1eT CKOPPEKTH-
POBAaHO.

IIpumeuanune: Komanmpr pe3koil u NIaBHONH OCTAHOBKYA MOTYT OBITH ITPOUTHOPUPOBAHBI KOHTPOJIJIEPOM BO
BpeMsI KOPPEKIWH IMO3UIMK. B 3TOM Ciydae MOXKHO IIOCJIATh KOMAH/Iy IJIABHONU OCTAHOBKH JIBAXK/IbI, UTO
IPUBEAET K CHATHUIO IUTAHUA C OOMOTOK JIBUIATEJIS.

IIpumeuanune: Ecau Bor momb3yerech npozpammmsimu K0OHUE6UKAMU, TO UCIOJIH30BATH ABTOMATHIECKYIO
KOPPEKIINIO NO3UIUU He PEKOMEH/yeTCs, T.K. IIOJIOKEHUS [POrPAMMHBIX KOHIIEBUKOB Oy/IyT M3MEHATHCS B
TIpOIecce KOPPEKIINY TTO3UTIAH.

IIpumeuanme: Komamga pe3koit OCTAHOBKH 3aIIyCKAET MPOIECC MEePEKATHOPOBKHY MOJIOKEHU JATINKa 000-
POTOB, NPUYEM KAJIUOPOBKA MIPOUCXOINT IPH CPADATHIBAHUU JATYMKA OOOPOTOB BO BPEMS JIBUKEHUS, YIIPAB-
JITEMOTO JBUTATEIEM. DTO 3HAUNT, UTO €CIIN CPA3y TOCIe PE3KOiT OCTAHOBKH TTOBEPHYTH OCh PYKAMH, TO TIOCTIe
HadaJja JBUXKEHUS MTPOCKAIb3bIBAHNE HE OyJIeT O0OHAPYKEHO, T.K. KAJIMOPOBKA eI He ObLIa MPON3BEIeHA.

IIpumevanue: Eciu narduk obopora jsuraresis noasep:keH jpebes3ry (MeXaHUYeCKOMY), TO Ha OYEHb
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MaJIbIX CKOPOCTHAX BO3MOXKHbI JIO?KHbIE CPAOATHIBAHUS KOHTPOJIA 110 JIATYUKY 000POTOB.

IIpumeuanme: KoHTPOb MO3UINHU IO JATIYUKY OOOPOTOB HE MOXKET OOHAPYKHUTh BPAIEHWE OCH MPU Hy-
JIEBO BHYTpEHHel cKopocTu. T.e. ecjii OCTAHOBUTH JBUTATENIb W PyKAME [IPOBEPHYTH OCb, TO 3TO HE Oymer
0OHAPYIKEHO.

4.3.8 VYnpasneHune nutaHvem gsuratesns

4.3.8.1 CHuxeHue Toka noTpebdneHus

15 yMeHbIeHust SHEPronoTPeOIeHNs [ITAr0OBOr0 IBUTATENS B PEXKUME OKUIAHNS KOHTPOJIJIED TIO3BOJISET 3a-
JIaBaTh yPOBEHDb MOTPEOISIEMOr0 TOKA B COCTOSIHUN OCTAHOBKHU HUKE HOMHUHAJIBHOIO 3HAYEHUS. DTOT PEXKUM
0 YMOJTIAHUIO aKTUBUpOBaH. OH TTOBCEMECTHO MCITOIb3YeTCs /IJIsT CHUYKEHWST HarpeBa M1aroBOoro IBUTATENST B
peKMMe yIAeprKaHus PU COXPAHEHUN TOYHOCTH HAXOXKIEHUS B 33 JAHHON TTO3UIINA. Y DOBEHB TOKA YIePKAHUST
33/1a8TCs B IPOLEHTAX OT HOMUHAJIBHOTO YPOBHS TOKA B 00MOTKax. Takyke Ompe/iesisieTcst BpeMsl B MUJLIIUCe-
KyHJIaX, 9epe3 KOTOpoe TOK Oymer cHukeH. OUIUI0 CHUKEHNST TOKA MOYKHO OTKJIIOYNATH CHEIUaTbHbIM (hiia-
rom. Jlyis HacTpoiiku QyHKIMU CHUZKEHUs TOKa yjep:kanus cmorpure ByHKUMIO set  power settings (cwm.
pasuen Pykosodcmeo no npozpammuposanuio) niu Briaaaky nacrpoek mDrive Direct Control - Hacmpot-
K4 NAPaMempos snepzonompebierus. YCTaHOBKA HOMHHAIHHOTO TOKA ITArOBOTO JIBUTATENST OCYIIECTBISETCS
KOMaHJOi1 set _engine_ settings (cM. Pykosodcmeo no npozpammuposanuto wiu pasnen Hacmpotixa xunema-
muru deusicenus (Illazoeviii deuzamen)).

PasyMHBIM 3HaYEHHEM YPOBHSA CHUKEHHOIO TOKa yaepxkannd apagercd 40-70%. 9To cHuzKaeT 3Hepronorpes-
Jenne B 2-4 paza, a Cuia yaeprKaHns 0ObITHO ocTaéTes mocraTounoi. Bpems, 1epe3 KOTopoe TOK CHUYKAeTCS,
pa3yMmHO BeIOMpaTh B auamaszone 50-500 Mc. DTO BpeMsi OKOHYAHUS HU3KOYACTOTHBIX KOJEOAHUN MexaHude-
CKOI CHCTEMBbI, KOTOPBIE MOT'YT COUTH MO3UIIUIO YAEPKAHUSA B HEKOTOPHIX CHCTEMAX.

4.3.8.2 OtknoyeHue nuTaHusa asuratens

Takzke JiJIsT yMEHBIIIEHNs] SHEPTONOTPEOJIEHHST [IIArOBOT0 JIBUTATEJIsI CYIIECTBYET PeXKUM OTKJIIOUEHUS MUTa-
HUS IBUTATENs IO TaiiMepy. 9TO HeOOXOIMMO B OCHOBHOM [IJIsI TPEIOTBPAIIEHNs] TPATHI SHEPTUHU HA YAEPHKA-
HUe II03UIMYU, KOIJIa padora ¢ yCTAHOBKOM 3aKOHYEHA U HUKAKUX JIBUKEHUIl HE IIPOUCXOIHUT JOJII0E BPEMs.
OTOT PEXUM IO YMOIIAHHIO AKTUBUPOBAH, HO MOXKET ObITh OTKJIIOYEH MoJb3oBaTeseM. Bpems or octaHOB-
KU JI0 OTKJIIOYEHUsS] HACTPAUBAETCA B CEKyHJaX. Pa3yMubiM Bpemenem sisierca 3600 cekywun (omuu dac).
Juia HacTpoiiku (DyHKIMY OTKJIIOUEHUs MUTAHUs JBUTATEId CMOTpUTe DYHKIUIO set power settings (cM.
pasuen Pyxosodcmeo no npozpammuposanuio) winu Braagky wacrpoek mDrive Direct Control - Hacmpotixa
NaApPaMempos IHEP2ONOMpPebAEHUA.

4.3.8.3 Cneuuduka pac4érta BpeMeHHbIX 3agepxek

Bce Bpemennbie 3a7epKKu pabOTAIOT CJIEAYIONUM OOPA30M: MPU KAXKIOM IEPEXOJI€ B COCTOSHHE OCTAHOB-
KU JIBUTATEJIsl 3AllOMMHAETCS BPEMsi ¢ TOYHOCTHIO JI0 MUJUIMCEKYH/Ibl. Jlasiee, npu J1ocTHKEeHUH 3aaHHBIX
nosib3oBareseM TaiiMayToB n Britodenuoctn ¢yukimii PowerOff/CurrentReduce mponcxoaur orkiouenue
MUTAHWs JBUTATENIS WM CHUYKEHWE TOKa B 0OMOTKax. Bce HACTpOIKN MOXKHO MeHATH OHjaiH. Hampuwmep,
ecnu yBenwdnuTh Bpems taiiMmayta PowerOff mocie Toro, Kak oH yKe CIy4dWscs, TO OOMOTKHU 3alUTAIOTCS
u dynxnus PowerOff cpaboraer cHOBa 1O JTOCTHXKEHUWIO TaliMayTa OT MOMEHTA OCTAHOBKM JBuraressd. To
7K€ CaMO€ KACAeTCsl BKJIIOUEHUs. M OTKJIIOUeHust (iaros uctoib3oBanus pexxumos PowerOff /CurrentReduce.
Orcuér rafimayTos ocranarmnBaercs n dyukuun PowerOff/CurrentReduce ormensitoTest mpn j1060M Hauase
JIBUYKEHWS.

4.3.8.4 ®ynkumsa Jerk free

MNuorma HEOOXOAUMO TJIABHO MEHSATH TOK B OOMOTKAX [IBUTATENs JJjIsd YCTPAHEHWs BUOpANWil MEXaHUIECKON
cucreMbl. /lyiss 3TOT0 B KOHTpOJIIEPE IpeaycMorpena onnus Jerk free, Tie MOXKHO 33aTh CKOPOCTH BBIXOA
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TOKA 4epe3 OOMOTKHM ¢ HyJIs HA HOMUHAJIBLHOE 3HAYEHUE C TOYHOCTHIO JI0 MAJIUCEKY Hibl. OIus BKIIOYALTCs
coorBercTByOmuM (barom. [Ipu 3T0M BCe M3MEHEHUS TOKA CTAOUIN3ANNN WM OTKIIOYEHNS OOMOTOK OyIyT
MPOXOJUTH C TPEABAPUTEIBLHBIM ILIABHBIM HAOOPOM mym cCOPOCOM TOKa yaepxKkanus. Hampuwmep, ecim ycra-
HOBJIEHA CKOPOCTH Habopa Toka 100 MC m MpOMCXOmUT COOBITHE CHHMKeHHe TOKa yaepxkanus 10 50%, To oH
Gyaer cauzken mwiaasHo 3a 50 mc (a me 100 mc, Beap 100 MC HY2KHO 4TOOBI OJIHOCTHIO COPOCUTH TOK JIO HYJIs).
Taxake 3a 50 Mc TOK OyaeT cHOBa HAOPAH /[0 HOMUHAJIBHOI'O [P HOBOM jBuzkenuu. s nacrpoitku dyHkiun
Jerk free cmorpure dyukuuio set power settings (cMm. pazmen Pyxosodcmeo no npoepammuposanuio) Wi
BkJajky Hacrpoek mDrive Direct Control - Hacmpotixa xunemamuru deusicenus (Ilazoevii deuzamens).

O yHKIMS ITABHOTO HAOOpa TOKa PadOTaeT MpH JI0OOM M3MEHEHUN aMILIUTYIbI TOKA B OOMOTKAX, HAIPUMEP
[IPU CMEHE HOMUHAJIBLHOIO TOKA yaepKanus. [Ipu 3ToM CKOPOCTH YBEJUYeHNs WU Y MEHBIIEHUs] TOKA PACCUN-
TBHIBAETCs HA OCHOBE MAKCHMAJIHLHOIO M3 BBEJIEHHBIX TOKOB YIEDXKAHU: CTapOro uiud HoBoro. Ecim obMoTKu
HYKHO OTKJIIOYHTH, TO TOK CHUYKAETCS 70 HYJIs, & TOJBKO 3aTEM CHUJIOBBIE BBIXOJHBIE IEMH KOHTPOJLIEPA
obecrounBaroTcs. Ecau 0OMOTKEM HYKHO 3aIUTATh HOMWHAJBHBIM TOKOM, TO OHU 3AMUTHIBAIOTCS HYJIEBHIM
TOKOM U JaJiee TOK PACTET 10 HOMUHAJIBHOTO.

CyIecTBy 0T UCKIIIOYEHHs, KOA TOK MIHOBEHHO COPACHIBAETCS JI0 HYJIs U OOMOTKH OTKJIIOYAIOTCS, JIAKe
korna ¢yuxuus Jerk free puarouena. 1o cobpirus onacHocTy u nounajanue B cocroanue Alarm (cm. Kpu-
TMUYECKUE TAPAMEMPHL), 8 TaKKe MOMEHTBI Tepe3arpy3Ku KOHTPOJLIEpA I OOHOBJIEHHS MPOrPAMMHOIO
obecrieuenusi. Bce 91U cOOBITHS PEIKU W HE JOJKHBI TPOUCXOIUTH BO BPeMsl PAbOTHI ¢ MO3UITHOHEPOM.

Pazymubiv 3nagenne Bpemenu Jerk free 6ymer 50-200 Mc, Tak Kak 3TO MPUBEIAET JIUINb K HAUZKOIHEPTETHY-
HbiM BuOpamusam wa dacrore 3-10 ', koropsie OyayT 3HaYMTEILHO MEHBINE BUOpPAIUil OT OBITOBBIX IIyMOB
(maros, ckpozusika). Ycranoska 6osbmoro spemenu Jerk free u pyHkImMm CHMKEHMsT TOKA 151 SKOHOMUU
9JIEKTPOIHEPTHH W CHUKEHHUST HATPEBA JBUTATEJIsT TPUBEAET K MOCTOSHHBIM 3a/epyKKaM /11 copoca n Habopa
toka. [loaromy Bpems Jerk free e crout memars OOJBIIAM.

4.3.9 Kputnyeckune napamertpsl

Jlmst 6e30macHOCTH PAOOTHI KOHTPOJLIEPA W IBUTATENsS YCTAHABINBAIOTCA MAKCHMATbHBIE W MHHUMAIbLHBIE
3HAYEHUs TOKOB, HANPSKEHUil, TeMIepaTyp. BoIxom n3 AOMyCcTHMOrO AUANa30Ha /I JI000r0 U3 STHX mMapa-
METPOB IIPUBOIUT K TOMY, UTO JBUKEHUE IIPEKPAITACTCsI, OOMOTKHU IBUTATE I 00€CTOINBAIOTCS, KOHTPOJLIED
nepexogut B cocrosinne Alarm. Bwixom u3 cocrosinust Alarm BO3MOMKEH TOJIBKO MPHU YCTPAHEHUW MPUIHHBI
MIPEBBINIIEHNS KPUTHUIECKOrO mapaMerpa u mocbuiku Komauapl STOP. HacTpoitku ucmonp3yoTes s BCex
THUIIOB JBHUTraTeNei.

JlocTyIiHbI CiIeyIoIue mapaMerpbi:

e Low voltage off - ompenensier MUHUMAIHHOE 3HAUEHNE HATIPSIYKEHUST CHJIOBOTO MUTAHNS KOHTPOJIIEPA
(u3mepsierca necarkamu MB). Briowaerca dbuarom Low voltage protection. Vlnaue MUHUMAIBHBIN 110-
por orkIovYeHus He aeiictByer. Pazymuoe 3nadenne 6000-8000 mB, mrs paboyero auama3ona nuTaHus
12-36 B. 9Ta 3amura noMoraer 0OHAPYKUTH MOMEHT, KOT/1a OJIOK MUTAHUS OTKIIOYWICS n3-3a cpaba-
THIBAHUS OJHON M3 ero 3anmT. Takoe MOXKeT MPOU30UTH CO CTabMIN3UPOBAHHBIM OJIOKOM MUATAHUS IPU
[PEBBIIEHNH ero pabodeil MOIHOCTH.

e Mazx current (power) - onpezeaser MaKCUMaJIbHOE 3HAYEHUE TOKA CHJIOBOIO IUTAHUs KOHTPOJLIEpa, (13-
MepsieTcsd B MA). YcraHaB/IMBaTh PA3yMHO B [IBA Pa3a BbIIE, YeM MAKCUMaJIbHBIA 3aperuCTpUPOBAHHbI
pabounii TOK mOTPeOIeHUs BO BpeMsi TeCTOB. st perucTpanun TOKa MoTpebIeHnsT UCIOMb3yiTe 2pa-
¢urxu mDrive Direct Control.

e Maz voltage (power) - onpenessier MAKCUMAILHOE 3HAUCHUE HAIIPSIYKEHUS CUJIOBOTO MTUTAHUSA KOHTPOJI-
sepa (u3mepsierca mecarkamu MB). 9r1o orpanuuenue pasymuo Oparb Ha 20% Bbimie, yem pabouee
HampsiKeHne OJIOKA TTUTAHUS.

o Temperature - onpejieisieT MAKCUMAaJIbHOE 3HAYEHUE TeMIIEPATY Dbl MUKDOIIPOLEccopa (u3Mepsiercs Je-
carbiMu s10asMu rpajyca Hesbeust). Mukpoipoueccop Bbliepzxkusaer pabodyio reMieparypy 75 rpa-
nycos llenbcusi, HO He meperpeBaercs cam mo cebe. IloBwieHne ero TeMmepaTypbl MOXKET KOCBEHHO
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CBUJIETEJILCTBOBATD O HEPErPEBE CHJIOBON YACTU IJIATHL. 3HAYEHHUE IIOPOra HeperpeBa pa3yMHO BbiOuU-
path B auanazone 40-75 rpagaycos.

®jaru:

e ALARM ON _ DRIVER OVERHEATING - Bxoauts B coctosiaue Alarm mo mpeBbIIeHnio KPUTHIe-
CKO#l Temueparypsl apaiisepa (6osiee 125 rpaycos). CuiioBoil gpaiisep curaiu3upyer o HpubJuzKeHun
€ro TeMIepaTyphl OJIM3KO K KpUTHUIecKoit. Ecin npaiiBep He OTKJIIOUNTH, TO IPH JAJIbHEHTIIEM HArpeRe
OH OTKJIIOYHT ce0st caMm. PexoMeHyeTcs: He IOBOAUTH /10 IPUHYINTEILHOTO OTKJIIOYEHNsT U YCTAHOBUTD
daar 100pOBOJBHOTO OTKJIIOUECHHMSI.

e H BRIDGE ALERT - Bxonurb B cocrosinue Alarm npu Hemojajgkax B CHJIIOBOM JpaiiBepe, BbI3BaH-
HbIX OE3YCJIOBHBIM OTKJIIOYEHHUE [0 EePErPeBy WM HOBPEXKIEHUEM ILTATHI KOHTPOJIEPA. DTOT (ar
JTOJIZKEH ObITH YCTAHOBJIEH.

o ALARM ON_BORDERS SWAP MISSET - Bxomurs B cocrostaue Alarm obHapykeHun CpabaThl-
BaHMsl HE TONO KOHIEBHKA, K KOTOPOMY OCYIIECTBJISNOCH ABMKeHHE (cM. Konyesvie 6vikatouaments).
Cayzxur jyst 6ostee HOHATHOR MHIUKAIUY CPAbATHIBAsL IOICHCTEMbI OOHAPY?KEHUsI HepelyTaHHOCTH
KOHIIEBUKOB. Pexomenyerca jepzkarb duiar BKIIOYEHHbDIM.

o ALARM FLAGS STICKING - 9tor duar HACTPaWBAET «3AJUNAHIE» MHAUNKATOPOB IIPOU3OIIE et
omubKU B CTATYCHO! CTPYKType KOHTpoJiepa. Have diaru omuboK aKTUBHBI TOJIHKO TOKA ITPOUCXO-
JUT COOBITHE, BBI3bIBAOIIEE OIMHUOKY. Ecan ommbKa HOCHIAa KPATKOBPEMEHHBINH XapaKkTep W €€ MPUdn-
HA CAMOCTOSITEJIbHO MCY€3/1a, TO WHOIJA HEesICHA MPUYUHA Honaaanus B cocrosuue Alarm. s sroro
YI00HO BKJIIOYUTH «3ajuiianues u Ha ryiasaom okae mDrive Direct Control guarnocrupoBars npuduHy
nonaganua B Alarm.

o USB_ BREAK RECONNECT - Jtor daar nactpamBaeT pabory Osoka mepe3arpy3ku USB-mmHbI
npu morepe cBsa3u. Ilpm ycraHoBke 3Toro ¢yiara JaHHBIM 00K HaIHHAET (PYHKIMOHHPOBATDL U OTCJIE-
JKuBaTh 10TepIo cBsA3u 110 USB-1une (K upumepy, B ciydae yjgapa CTarudecKuM Pas3psiioM).

YcranoBKa mapaMeTpoB OMUCcaHa B Merio mporpaMmMbl mDrive Direct Control « Hacmpotixa npedeavrviz napa-
MEMPo8 KOHMPOoAsepas. KOMaHIBI yCTAHOBKU MAaKCAMAJIBHO JIOMYCTUMbBIX 3HAYEHU OMUCAHBI B pYKo60dcmee
10 NPOPAMMUPOSAHUI) .

4.3.10 XpaxeHue napametpos Bo flash-namsatn koHTponnepa

KonTpoanep mo3Bossger cOXpaHsITh BCE CBOM HACTPOWKH B SHEPrOHE3ABHCHUMYIO MaMAThb. llpm momade mm-
TaHAS HA KOHTPOJIJIEP OH BOCCTAHABIMBAET HACTPONKM M3 ITOM IMaMsITH W MTHOBEHHO roToB K pabore. He
HY>KHO KazKJI0€ BKJIIOYEHUE TTUTAHUA HACTPANBATHCA Ha TO3UITUOHED 3aHOBO. KOHTpOJ’IJIep XpaHUT B CBOUX
HaCTPOUKAX CBOE MMsi, BBOJAMMOE TIOJIH30BATEIEM. DTO YI00OHO /I €ro MOCIeAYIOMmEel naAeHTH(hDUKAIIIH.

BaxxHo: B sHepromesaBucuMyo maMsaTbh COXPAHAIOTCS BCE TeKyIlue pabodme mapaMeTpbl KOHTPOJLIEPA,
oTHOCsIHecs K BKJaske Device u3z menio nacrpoek nporpammbl mDrive Direct Control. Iosne friendly  name
ABJISIETCS €IMHCTBEHHBIM MCKJIIOUeHneM. JIo0be nm3MeHennsi, BHeceHHble B HacTpoitkn mDrive Direct Control
U3 JIPYTUX BKJAIOK, HE COXPAHATCs!

D10 Jenaercs ¢ momoIipio Kaonku Save settings to flash B nporpamme mDrive Direct Control wium ¢
nomolubio Gyukuuu command_save _settings (cm. Pykosodcmeo no npozpammuposanuio).

Mozxuo BoccTanoBuTh B O3Y KOHTDPOJIIEPA BCE HACTPONKYM U3 YHEPrOHE3ABUCUMOM TMAMSITH HE TOJHKO MPHU
momade muTanus, HO u npu Haxkaruu B mDrive Direct Control ma kmomky Load setting from flash, uro
no3poJiger paborarb ¢ coxpaHeHHbIMU BO flash mamubivu. I 3arpy3ky MOXKHO KCIOJIB30BATH (DYHKIUIO
command_ read_ settings (cm. Pyxosodcmeo no npozpammuposanuio). BoccranoBienHbie HACTPORKH CTAHYT
AKTUBHBI HeMeUIeHHO. [Ipu 910oM 1pou3oiiaér nepenHuuaiu3anms Bcex 0JI0KOB KOHTPOJLIEPA.
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4.3.11 MNMonb3oBaTenbckue eanHULbI KOOpAUHAT

Tekymas KOOpauHATA KOHTPOJIIEPA BBIBOAWTCS W 33JAETCS B IIArax IMArOBOrO JIBUTATE ST WA OTCIETAX
9HKOJIEPA, €CIIM SHKOAEP IPUCYTCTBYeT W BKIOUYeH. [Ipu pabore ¢ mMOABMKKAMHA MOXKET OBITH yI00HO 3a7a-
BaTh MO3UIIKIO B MUJLIMMETPAX JIJIsi TPAHCISATOPOB, B IPAJIyCax JJIsi POTATOPOB, WA B JPYTUX €CTECTBEHHBIX
equaunax. s 3Toro mporpaMmMHoe 00ecledeHne KOHTPOJLIEPA IO3BOJISET EPECIUThIBATD KOOPIUHATHL B
MOTF30BATENILCKIE eIUHUIBI. EC/IM ToIb30BaTe b 3HAET KAKOMY JIMHEHHOMY MEPEMEIEHUI0 COOTBETCTBYET
CMeIlleHNe [TaroBOr0 JIBUTATe sl HA ONPE/IeIeHHOe KOJUYECTBO IIAroB, OH MOYKeT 33JaTh 3TO COOTHOIIEHWE
KaK k03 duimeHT mepecyera u gajiee OTIaBATh KOMAH/IbI ABUXKEHUS 1 HAOJII0ATh 3 KOOPAWHATON OB~
KU B 9TUX eIUHUINAX. DTO Kacaerca u uarepdeiica mDrive Direct Control, u ucrmonb3oBanust B COGCTBEHHBIX
nporpamMmMax u ckpuirax. CKOPOCTb ¥ yCKOPEHUE TaKXKe 3aJal0TCsd B eJIMHUIAX, IPOU3BOIHBIX OT MOJIb30Ba-
TeIbCKUX (HAMPUMED B MUJUIMMETPAX B CEKYHIY). YCmanoska Hysesol no3uuut IeIaeTcs OIUHAKOBO st
OTCYETA B IMMArax WA B MOJH30BATEIbCKUAX €IMHUIIAX.

B mDrive Direct Control orobpazkeHne MOJIb30BATENbCKUX €IMHNL, MOKHO BKJIIOYUThL Ha BKIaake Hacmpoti-
KU 0OMOOPANCEHUSA NOALZ0EAMENDCKUT eduHUY,. VMOXKHO yCTaHOBUTD IOAXOAAIIEE UM [10JIb30BATE/IbCKUX €11~
HHII,

IIpu pabore ¢ 6ubaunoTekoit libxime dyHKIMN, TPUHUMATOIINE W BO3BPAIIAONINE BEJIMUNHBI B TOJIH30BATE b~
CKHUX €JMHMIIAX UMEIOT MMeHA OKaHudmBamomuecs Ha _calb. 9tu GyHKIUKM JIOTOJHATEIHHO NPUHUMAIOT KaK
nmapamMerp KamuOpoBOUHYIO cTpykTypy calibration t, cm. Pykosodemeo no npozpammuposariio.

4.3.12 WNcnonb3oBaHue Tabnuubl KOppekuun KoopauHaTt Ans 0onee TOYHOro no3u-
LUMOHNPOBAHNSA

Ecan ncnonb3yerca moapm:kka 0e3 JTHHEHHOrO IHKOAEpPa, TO TOYHOE MOJIOKEHHe He Bceraa OyaerT COOTBEeT-
CTBOBATD IIOKa3aHUAM KOODAHUHAT IIO0 OCAM. STO CBA3aHO C TOYHOCTBHIO U3TOTOBJICHUA MEXaHUYECCKUX ,ZLeTaﬂeﬁ,
Jrodpramu, TEMIIEPATYPHBIM PACIHIUPEHUEM. B srom ciydae JJist 0oJ1ee TOYHOIO TO3ULMOHUPOBAHUST MOXKHO
BOCTIOJIB30BAThCST KOPPEKTUPYIOIIEH TabauIed.

Baxxno: Tabiurma saBrsercs HHANBUAIYATHHON I KasKI0i MOABUKKH. Tabauia GopMUPYeTCs: ITPOU3BOIH-
TeJeM Ha BBLICOKOTOYHOM CTEHJIE.

IpwaImn paboTs:

Yepes ormpeiesieHHbIE PACCTOSHAS, HE 00s13aTEIHHO PaBHbIE, HAUnHASA ¢ () TPOMEPSeTCs PeAIbHOE MOJI0KEHNE
MOIBMKKHU. Pa3HOCTD MeXK/1y 3a/J[aHHBIM U PEAJbHBIM IOJIO2KeHneM 3anocurcs B Tabsuity. [lo nosyuenabim
3HAYEHUAM, C UCIOIb30BAHUEM JIMHEITHON MHTEPIOJIANNH, IPOU3BOAUTCS IIEPECYeT KOOPAUHAT [IPU UCIOIb30-
BaHUM onpeiesenubix _calb dymkiwmit. B pe3yabrare, KOMIEHCHDPYIOTCS HETOMHOCTH U3TOTOBJIEHUS W IPYTHE
BO3MOXKHbIE OTKJIOHEHUS TOJIOKEHUS.

IIpumep: Ilpeamomoxum A7 TO3UMMOHEPA 33IaHA CIEAYIONIAs KOPPEKTUPYIOMAS TAOTUIIA.

X 0|5 10 15 20 25
dX | 0 | 0.05 | 0.02 | -0.003 | 0.01 | -0.04
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Puc. 4.28: Ha rpaduke mokasanbl OTKJIOHEHHSI KOOPIUHAT COOTBETCTBYIOIIHE TAOIUIE

s mepemernienus B mo3unuto 12.5 Heobxoqmmo 3a1ath Koopauuaaty Ha 0.0085 60bImyo To ecth 12.5085. 910
MMEHHO TO, YUTO JIeJIAI0T aJrOPUTMBI HEKOTOPHIX _calb KoMaH 1, KOTOphIe UCIOMB3YIOT TAOIHUILy KOPPEKIINU
KOODIAUHAT.

B mDrive Direct Control 3arpy3uTh 1 O4MCTHTH KOPPEKTUPYIOILY IO TabJIUILy MOXKHO HA BKJIaaKe Hacmpotiku
0mMOobPaANCERUA NONDIOBAMENBCKUTL €OUHUL,.

st mpocMOTpa, CIUCKa, (DYHKITHIA, CTPYKTYD U MMAapaMeTPOB, KOTOPhIE M3MEHSIOTCS IPU MCIOJIb30BAHUN KOP-
PEKTHUPYIONIEH TAOJUIIBI, CMOTPUTE PYKOBOJACTBO 1O Oubimoreke libximec.

4.4 BesonacHasi paboTta

Heckombko HACTPOEK KOHTPOJIIEPA HEMOCPEICTBEHHO CBA3aHbBI ¢ H6€30IMacHOCThIO paborsl. HempaBuibHas ux
YCTAHOBKA, MOXKET TOBPEJUTDH HO3UIMOHED UM KOHTPOJUIep. [Io3unuonep MOXKHO MOBPEAUTH IPEBBIIIEHUEM
MOIITHOCTH, CKOPOCTH BPAIIEHUSI U BBIXOAOM 34 MPEIEsIbl JOMYCTUMOTO JUANA30HA OBMKeHUsi. OOBITHO It
6e3omacHoi paboThI JOCTATOYHO 3arpy3UTh 3apaHee TOATOTORJIEHHBIH mpoduib mis Bamrero nosunnonepa,
T7e BCe HEOOXOIMMbIE HACTPOUKHU yIKE CIIE/IAHbI.

4.4.1 TpaHuubl ABNXXEHUS U KOHLLEBUKMN

JIuHeiiHble MO3UIMTHEPHI MMEIOT OTPAHUYIEHHBI JUATA30H TEPEMEIEHNS B OTJINYNE OT KPYTOBBIX POTATOPOB.
Boixon, Takoro moszuipoHepa 3a J0NyCTUMbIe (DU3UYECKHE MPAHUIBI €r0 MEePEeMelleHrsl - OCHOBHAS MPUYM-
HA 3aKJIMHUBAHWS WJIM BBIXOJA IO3UIIMOHEPOB U3 CTPos. i npesoTBpalieHus TAKUX HOJOMOK JHAIA30H
TepeMEITeHNs TTO3UITNOHEPA OIPAHNYNBAETCS B COOTBETCTBUH C TPEOOBAHUSME TOJIB30BaTENs. /115t 3TOTO MC-
MoNIb3yI0TCsE Konuyesoe soikatowament, Ho B YaCTH CIy4daeB, HaIPUMep, KOI/ia TTO3UIINOHED He 000py/I0BaH
KOHIIEBUKAMY WJIH UMEET TOJHKO OJMH KOHIEBHWK, MPAHUIILI JBUMKEHUs] MOTYT ONPEIETAThCS TPOrPaMMHO
(cm. Konueswie svikarowament) . Hacro GpiBaeT, 4T0 KOHUE6UKY NEpeIlyTaHbl MecTaMu. B 9ToM cirydae Boc-
MOJIB3YHTECh MEXaHU3MOM OOHAPYZKEHWSs [E€PEIyTAHHOCTH KOHIEBUKOB, ONUCAHHBIM B pasjene Konuesoie
BHUKAIONANENY, ITODBI TTEPBOE YKe JIBMXKEHWE O TPAHHUILI He MPUBEJIO K 3aKJIMHWBAHUIO To3unnonepa. Ha-
CTPOIKA TMAMA30Ha JBUKEHHUS U KOHIIEBBIX BRIK/IIOYATEIEH OMMCaHa B COOTBETCTBYIOMEM pasdene . KoMaHIbI
HACTPOMKM ONHUCAHBI B PyKko60dcmeo no npozpammuposanuio.
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4.4.2 OrpaHuynTenun gBUXKEHUS

ITaroBerii nBUTaTE b MMEET OCHOBHYIO HACTPOWKY 0E30TMACHOCTH - HOMUHAJBHBIN TOK B OOMOTKaX. JTO OC-
HOBHOI IapaMeTp, OLPeIeIsIONMi MOITHOCT, I0JABAeMYI0 Ha JABUurareib. HOMUHAIBLHBIA TOK J0JIZKEH ObITh
YCTAHOBJIEH HE BBIIIE JIOIYCTHMOIO JJisi JAHHOrO asuraresis. Ilompobueil cmorpure rinaBy Ozpanuvument
na deuzamensr. diss BLDC-aBurareseil MakKCUMaJIbHbIA TOK sIBJIAETCS OIPAHMYMBAIOIIMM K JIOJ2KEH ObITb
YCTAHOBJIEH COTJIACHO MAKCUMAJBHO mgomyctuMomy ToKy depe3 BLDC-meurarens. Eciv me m3BecTeH max-
CAMAJIBHBIH TOK, TO MOKET OBITh OTPAHMYEHO MaKCHMAJIbHOE HAMPSKEHWE, MOJaBaeMoe Ha, JIBUTATEIh. JTO
Tak>Ke OyIeT IPernsgTCTBOBATH €r0 MEPErPERY, XOTS OrPDAHUYEHNE HANPSIKEHNs ITO O0jiee rpyObIii ciocod, yem
orpanuyenue Toka. Iloapobueit cmorputre rnapy Ozparuvument Ha 06U2GMENIT .

IloBpesuTh HO3UIMOHED MJIM CHOCODOCTBOBATDL €ro OBICTPOMY M3HOCY MOKET IIPEBBIIIEHHE CKOPOCTH Bpalle-
uust. HeoOXoauMo mocTaBuTh (Jiar OrpaHUYeHUs CKOPOCTH HE BBINIE MAKCUMAJIHLHON U YCTAHOBUTH MTPABUIIH-
HYI0 MAKCUMaJIbHYI0 CKOPOCTD JIJIsi JAHHOTO mo3uiimonepa. Iloapobueit cmorpure rnaBy Ozpanuyument, Ha
deuzamenax.

4.4.3 Kputnydeckune napamertpbl

KonTpomnep oTcie;KuBaeT TOKH W HAIIPAXKEHHS, KOTOPhIE BOBHAKAIOT B €ro IEIIX U CIIOCOOEH PearupoBATh
Ha MX HOJO3PHUTE/IbHBIE 3HAYCHN. Peaknysa 00eCcTO9rBAeT ABUIATEIb U IPEIATCTBYeT TAJbHEHRIIeMYy JIBHKe-
HUIO, TIOKa TMPUYNHA MPOOJIEMBI HE YCTPaHeHa. DTO MO3BOJSET OTCICIUTH 3aMBIKAHUS OOMOTOK JIBUTATEJIS
Ha JPYT APYra WK Ha 3eMJII0, KOTOPOE MOYKET BO3HUKHYTH MPHU MOBPEXKICHUN Kabess TO3UIINOHEPa UIIH Ca-
MOrO MO3HUIKOHEPa. TakzKe peakius HOCUT HH(MOPMATUBHBINA XapaKTep, MO3BOJIAA OTCIEIUTh HEKOPPEKTHBIE
3HAYCHA HANIPAXKEHHUS MATAHUA WU OpuOamKaromuiica neperpes. Ilostomy npourure rnasy Kpumuueckue
napamemps. 1 yCTAHOBUTE HEOOXOMMMBIE 3aIIUAThL. [Ipy BOSHMKHOBEHUH OIACHOIO COCTOSHHUA KOHTPOJLIED IIe-
pexomutT B pexkuM Alarm u zaasnoe oxno npoepamms, mDrive Direct Control mprnobperaeT KpacHbIH OTTEHOK.
Ecau takoe MpOM30IIIO, TO OTCAEAUTE W YCTPAHUTE MPUUYUHY OMACHOCTU TPEXKIE YeM OTKJII0UATh PEKUM
Alarm. Eciau Bbr mosb3yerech COOCTBEHHBIM TPUJIOXKEHUEM [IJIsi YIPABJICHUs JIBUTATEEM, TO obpalaire
HOBbIIIEHHOE BHUMaHUe Ha duar cocrosinus Alarm (cm. Cmamyc konwmpoanrepa).

4.4.4 PaboTa C 3HKOAEepOMm

EC.HI/I Opu IOAKJIIOYECHUH 3HKOJ/IEPa IEPEIlyTaTb KaHaJlbl JaT9YUKa, TO IIPU ABUXKEHHUHN JBUrAaTE/Iid B IIOJIO2KH-
TEJILHOM HAIIPABJIEHUH, SHKOIED OyIeT MOKa3bIBATh yMEHbBIIEHNE KOOPAUHATEI. [l TOro, 9T00bI HCIPABUATH
9TH OMMOKU ITOCTATOYHO yCTaHOBUTH (uiar Fncoder Reverse, yka3aHHBIN B OJIOKE HACTPOEK OOPATHON CBsi-
3u BO BKaaJKe Hacmpolra wunemamuru deusicerus (Ilazosvili deuzament) Njisi MAroBoro ABUraTe/s W
Hacmpoiixa kunemamury dsusicerus (BLDC-deuzamenn) s BLDC-neuraressi.

Tak ke BO3MOXKHA CHUTyallds, KOTJa HET KOHTAKTA C OJHUM M3 KAHAJIOB dHKOAepa. B 3atom ciaydae, mpu
JIBU2KEHUM JIBUIATEIsl LIOKA3aHUs JarduKa Oyyr Kouebarbes B quana3oune [-1..1] or nayaubHoil no3uuuu.

IIpu pabore ¢ BLD C-nBurareem 06e 31w OmnbOKY MPUBEIET K HEKOPPEKTHON pabOTe aJropuTMa yrpaB/IeHus,
omucaHHoM B miyHKTe PID-anzopumm das ynpasarenus BLDC-deuzamenem. Eciu Bl BepBbIe TOAKIIOIUIN
nobiii BLDC-asuraresb, TO mepes Ha9aaoM pabOThl HACTOSATEIBHO PEKOMEHYeTCs BBIIOTHUTDL IIPOBEPKY
OJIKJIIOYeHns dHKozepa. st 3roro, ycranopure cienyioiue 3Hadenns KOI(MOUIUMEHTOB PeryInpOBaHus:
K p=1,K i=0,K d=0wu nonsrraiiTech BHITOIHUTD ABUKEHNE BITPABO MJIN BIEBO C HEOOIHITION CKOPOCTHIO.
Tlocne nagajia IBUKEHUST TPOBEPHTE, UTO TOKAZAHWS YHKOJIEPA U3MEHSIOTCS B COOTBETCTBUU C BHIODAHHBIM
nanpasienuneM. Eciim HeoOxomumo ycranosute daar Encoder Reverse.
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4.5 [JononHutenbHble pyHKLUN

4.5.1 Nuagnkauunsa
4.5.1.1 Craryc koHTposnnepa

B mDrive npeaycmorpena nnpukamus. duist 310ro Ha nepejgHeil maHesu KOHTPOJLJIEPA PACIIOJIOXKEH OJUH
JBYXIIBETHBII CBETOIMO/I,.

o
o
22O

mbDrive 34 &3

Puc. 4.29: Ilepeassa manensb Kourposiepa mDrive ¢ AByXIIBETHBIM CBETOIUOIOM

3enénsbrii nagukarop Power noka3wsiBaer najmune nutanus 3.3 B y korTposTepa.

Kpacusrii uagukatop Status - orobpazkaer pexkuM paboTbl KOHTposLiepa. OTHOBpEMEHHOE TOPEeHUe IBYX
[[BETOB BBINVISJIAT KaK YKEJITOe CBeYeHHe.
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Ta6mnua 4.2: Pexxumbl paborsl nHamkaropa Power/Status :class:

longtable :widths: 1 3

Yacrora

Onucaxne

LED wuankaTopbl He CBETATCS

KOHTPOJIJIEP BBIKJIIOYEH, HET TTUTAHUA

Power LED umankaTop cBeTHTCS

Ha KOHTPOJLJIEDP MOJa€TCA ITUTAHUE

Status LED wHIWKATOp CBETHUTCS 3€JIe-
HBIM

B KOHTPOJLJIEP HE 3arpyzKeHa, MPONTUBKA

Status LED unaukaTop cBeTuTCS KeJi-

KOHTpOJUIEP B cocrosinuu Alarm

THIM
Status LED muraer xenrbim, 0.25 T'ig
Status LED muraer xemrsim, 1 I'ig
Status LED muraer xkenrbim, 4 '
Status LED muraer xemreim, 8 I'ig
Status LED muraer xkenrbim, 10 '

KOHTpoJITep paboraer, Ho HeT cBsa3u ¢ 11K

KOHTpOJLIEp paboTaer, OKUTAETCS KOMAHIA ABUKEHUS
KOHTPOJLIEP paboTaer, BBIMOIHIETCS] KOMAHIA IBUKEHWS
KOHTPOJIJIEP HAXOIUTCS B PEYKUME TIEPETPOITUBKI
KOHTPOJLIEP HAXOIUTCS B PEKUME MOBTOPHOTO MEPENOIKIIIO-
qeHus

4.5.2 PaboTa ¢ MarHUTHbLIM TOPMO30M

Ha pasweme DVI-I ecTh BBIBOA, JJisl yIPABIEHUS MATHATHBIM TOPMO30M, YCTAHOBJIEHHBIM HA OCh IIIATOBO-
ro gBuraresisi. MarHuTHBI TOPMO3 MCIOIB3YeTCs IS YAEePKAHUS [TOJOKEHUs JIBUTATEIIsI IPA OTCYTCTBUU
[ATAHUS.

4.5.2.1 Onucanwve paboTbi

MaruuTHbIit TOPMO3 COCTOUT M3 MATrHUTA, W MPYXKWHBI, OCYIIECTBISIONIENl OCTaHOBKY ocu aBurarens. [Ipm
OTCYTCTBHUU HAIIPSKEHUA HA MAarHUTe IPYKUHA 3a’KUMaeT OChb B TEKYIIIEM COCTOAHHUU, YTO MO3BOJIAET COXPa-
HATH HEOOXOIMMOE TOJIOXKEHHe ABuraTess. Ilocie momadn HANPSAXKEeHWsS Ha MArHAT, MPYKUHA OCBOOOXKIAET
OCbh.

4.5.2.1.1 MocneposatesnbHOCTL PaboTbl KOHTPOJIIEPA MPU OTKIKOHEHUMN MOOBUXKKN.

OcranoBka apuraresisi (BpeMs OCTAHOBKH 3aIllOMUHAETCs B KOHTpoJuiepe) -> OTKII0YeHrne MArHUTa, OT [UTa-
uus, dpukcanus Baia -> OTKIIOYEHNE MUTAHAS TLIATHL.

TIpu BKIIIOUEHNN TTOABUYKKH TOCIEIOBATEIHLHOCTH PAOOTH KOHTPOJIIEpa 00paTHAS.

HOCKOJIbe Jroboe JABUZKEHNE MHEPIUOHHO, JJId YIPaBJCHUA MalrHUTHBIM TOPMO30M ¥ IPOIECCOM (bHKC&I_H/II/I
IIOJIOZKEHUA yCTaHABJIIUBAIOTCA CJIEAYIONIHE ITapaMeTPBI:

e Bpems Mexkjy BKJIIOYEHMEM [UTAHUS JABUIATEN U OTXKATUEM TOPMO3a (MC)
e Bpems mexky oT:KaTHeM TOPMO3a M TOTOBHOCTBIO K JBHXKEHUIO (MC)

e Bpems Mexky BKJIIOYEHUEM [UTAHUS JIBUTATE]ISA U 3ayKATUEM TOPMO3a (MC)
e Bpems mexky 3axkarueM TOpPMO3a U OTKJIIOYEHUEM MUTAHUS JABUraTes s (MC)

IIpu orkntoyeHun PYHKUMM MArHUTHOIO TOPMO3a KOHTPOJLIEP HELPEPLIBHO LIOAAET CUIHAJ OT2KATUS TOP-
M03a. DTO MO3BOJISIET 3AMYCKATH JBUTATENh, OCHAIEHHBIN MATHUTHBIM TOPMO30M, HE HUCIOJb3Ys (DUKCAIIIO
poTopa mpu ocTaHoBKax. Ilpu orkiouerHnn byHKINKA 00ECTOYNBAHUS 0OMOTOK KOHTPOJLIED OTpabATHIBAET
TOJILKO 33JIEPKKU MEXKJY MEPEKJI0UEeHUEM TOPMO3a U HAYAJIOM /OCTAHOBKOI JBUKEHMS.

Bce mHacTpoiiku MarHUTHOTO TOPMO3a MOXKHO M3MEHSATH OHJIAMH W TOPMO3 OyJIeT IMEePeKII09aTbCsd B TAaKON
PEKUM, KOTOPBIA ObLI ObI, ecii ObI HACTPOWKA BCErIa MMEIA HOBOE 3HaUeHWe. Hampumep, 3HAYUTEHHOE
yBeJIMIeHne 3a/epyKKH CpabaThIBAHUS TOPMO3a, KOT/Ia TOPMO3 yKe cpaboTast, MPUBEIET K TOMY, YTO TOPMO3
cHOBa Oy/ieT OTBEJEH U 110 JOCTUKEHUIO HOBOI 33/Iep:KKU OT MOMEHTa OCTAaHOBKHM CHOBa cpaboraer. Tak ke
MOXKHO OTKJIIOYATH W BKJIIOYATH CAM MATHUTHBIN TOPMO3 WU (DYHKIHIO 3AMUTHIBAHUST OOMOTOK.
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Tabnuia 4.3: DIeKTpUUIecKne mapaMeTpbl BHIBOIA,
Tun TTL
Topmoz orxkatr | 0 B
Topmos 3axar | 5-24 B (3aBucur or EXT REF SUPPLY)
Pabounii Tox ne 6omee 4 MA

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

4.5.2.2 Cxema nogksil04eHUs1 MarHUTHOro TOpmo3a

KonrakT, orBegaromnuii 3a ympasjaeHne MarHUTHBIM TOPMO30M, PACIOJIOXKeH Ha passeme DVI-I. Cxema mosm-
KJIIOUEHNST TTOKA3aHa, HIXKE.

[1]
[2]
3]
| 4 | ITuchpoBoii BEIXOM 11 yIPaBJICHHS MATHMTHBIM TOpMo3oM, 5-24 B, B
-+ 3aBHCHMOCTH OT BHemrHero uctounuka ruranus (EXT REF SUPPLY)
' [ig]
N
18| Jlornueckas 3eMist
Q Tl KoHTaKT MarHHTHOTO TOPMO3a S4B
= ! mDrive
£ [c1 Brrson zux ympastemmux
¥ ic3l TTosuuuosep nHTanms
e
% —-_\\\ E iﬁ#ﬂlecxaﬂ

KaGenp MarauTHOrO TOpMO3a

Puc. 4.30: Cxema moaK/II0O9€HAST MATHUTHOTO TOPMO3a K KOHTpOJsLiepy mDrive

Power converter - aTo mpeobpazoBaresnb 1MudPOBLIX CUTHAIOB B CHIOBbIE. IIpr BHICOKOM ypOBHE Ha HOXKKE
curuana Magnetic brake control (curmas EMBRAKE = (), Ha KOHTaKT MarHUTHOrO TOPMO3a, JOJIXKHO TTOCTY-
nuth Hanpsxkenue 24 B, npu auskom yposue (curaags EMBRAKE = 5-24 B) ¢ mero ybupaercs HalpszKeHue.
B mpocreiiiiem cirydae 3T0 cxema, MOCTPOEHHAsI C MCIOIb30BAHIEM TPAH3UCTPOHOIO KJII0Ya U JIHOJIA.

4.5.3 YnpasneHue C NOMOLLbIO O>KONCTUKA

4.5.3.1 OcHoBHaa uHcopmauua

KonTpoanep mo3Bossier paboTaTh ¢ JKONCTUKOM, KOTOPBIH BBIIAET aHAJOTOBOE HAMPSIKEHNE B IHAMTA30HE
0-3.3 B. IIpu srom HanpsizkeHue B PABHOBECHOM (IIEHTPAJILHOM) HOJIOKEHWUHU, & TAKXKE HAIPIKEHUS MaK-
CAMAaJIBHOI'O M MUHHMAaJIBHOI'O OTKJIOHEHUI MOTYyT 6bITb 3a/1aHbl J'IIO6]>IMI/I B pa6oqu Aualla30He HallpAXKe-
Huli, COOJIIONAs yCJIOBUE: MUHUMAJIbHOE OTKJIOHEHHE < [[EHTPAJIbHON I03uuu <. MAKCUMAJIbHOE OTKJIOHEHUE,
KonTpoanep mcmoanb3yeT 4nucioBoe TMpeICTaBICHNe HAMPSKEHNs Ha BbIXoe jkoiictuka: 0 B koHTposmep
comocTapJsier 3Havenuio 0, a Hanpsokennio 3.3 B - 10000.

Vcranoska 3uadenunii DeadZone onucana B paszgene Hacmpotika Heuwnus ynpasisowus ycmpoucms.

s Toro, 9To0bI ABUKEHIE MOIJIO OCTAHOBUTHCS B IEHTPAJILHOM IIOJI0KEHUH, [IPE/yCMOTPEHA MEPTBAs 30HA
DeadZone, orcunThiBaeMasi OT IEHTPAJIHLHOTO MOJOXKEHUsST U u3MepsiemMasi B nporenTax. Buyrpu DeadZone
KOHTPOJIJIEP BBI3BIBAET OCTAHOBKY JBUKeHUs. [Ipu OTKIOHEHWN XKOWCTHKA OT MEHTPAJIHHOTO MOJIOXKEHUS,
BBIBOsAIIEM €ro u3 DeadZone HaumHAETCH ABUKEHNE CO CKOPOCTHIO, OMPEIEIIeMOil OTKJIOHEHUEM T2KONCTUKA,
ot rpanuibl DeadZone g0 MakcmMaabHOrO OoTKJIOHeHHs. umamazonsl DeadZone moka3aHbl Ha CJELYIONIEM
pucyHKe.
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MEPTBAA 30HA

SN

75%

25% 25%

75%

ﬁ

JleBo

LlenTp

Puc. 4.31: dnanazonst DeadZone

IIpaBo

CBsI3b10 HATIPABJICHUST IBUXKEHUS TXKOMCTUKA ¥ €70 OTKJIOHEHHUST MOYKHO YIIPABJISATE C IIOMOIIBIO (DJIara peBep-
ca, 9TO MOXKeT ObITh yI0OHO JIJIsT COOTBETCTBUS: «OTKJIOHEHUE BIPABOY» - «IBUYKEHNE BIIPABOY, - HE3ABUCUMO
oT PUBUIECKON OPUEHTAINHN IKOMNCTHUKA W TOJABUYKHON TACTH.

CKOpOCTh JIBUKEHUsT IKCIIOHEHITUATILHO 3aBUCUT OT OTKJIOHEHHUS JKOWCTHUKA. DTO MO3BOJIsIET HEOOIbITUMHI
OTKJIOHEHUAMHU JIOCTUI'aTh BBICOKOH TOYHOCTHU IIO/IBOJKU IIO3UIIUM, & CUJIbHBIMHU OTKJIOHEHUAMHU JI2KOMCTUKA
BBLI3BIBATHL OBICTpLIE Tiepemenienus. [lapamerp uenuneiinoctu (Exp factor) MOKHO MeHATH. Ilpu ycTaHOBKE
rapaMeTpa HeJUHeHHOCTH B () CKOPOCTh JIBU2KEHU JIBUTATEs HadWHAET JIMHEHHO 3aBUCETh OT OTKJIOHEHUS

J2KOMCTHUKA.

Ha rpaduke npusBenén npumep 3aBUCUMOCTH CKOPOCTH JIBUKEHUS OT OTKJIOHEHWS J?KOUCTHKA s CIIeIYI0-

X HACTPOEK:

100

3a/laHHasi CKOPOCTh

0

HenTpanbHOE OTKIOHEHTE 4500
MunuMaabHOE OTKJIOHEHHE 500
MakcumaabHoe oTkjoHenue | 9500
Méprsas 30Ha 10%
MakcumaabHast CKOpOCTD 100

VYrpaBieHue CKOPOCThIO JHKOHCTUKOM

(%]
o
i

|
|
[
Ierrp 4500

|

Bepxait manazon 9500

pes

/ Méprtsas soHa 10 %

(N R R R RS R R R R SRR

RN e e

1,000 2,000 3,000 4,000 5000 6,000 7,000 8,000 9,000 10,0
Iloo:xenne mKoiicTHKA

1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 ‘10,0(1)80

50

-50

-100
00

Puc. 4.32: IIpumep 3aBUCUMOCTH CKOPOCTHU JBUIKEHUS OT OTKJIOHEHWS JTZKONUCTHKA,

Eciu mxoiicTuk HAXOAUTCS BHYTPU MEPTBO# 30HBI D0JIee H CEKYH/I, TO OH HE OyAeT CIUTATHCS BBIIIE UM U3
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Heé, noKa ou He upobyer Bue DeadZone 6oee 100 Mc. D10 HO3BOJILET OTIYCTUTH JPKOMCTUK U ObITh YBEPEH-
HBIM, UTO JIaKe CYyJIaNHBIN IIIyM HA BBIXOE IXKOMCTHKA, HE TPUBEIET K HEHYKHBIM caBuraM asurares. [1oka
JIKOMCTUK HAXOauTCs BHYTpHU DeadZone KOHTPOJIEP CIOCODEH TPUHUMATH JIFOObIE KOMAH/IbI C KOMITBIOTEPA,
B TOM YHCJI€ M KOMAH/IbI IBUKEHNUsI, KATUOPOBKHU JOMAITHEH MO3UIUK U T.11. EC/IU mpu BBIMTOJHEHIH KOMAHIbI
JKoicTUK BbhiBoauTCA 13 DeadZone, To KOMaH/ A IBUXKEHHsT OTMEHSAETCS ¥ ABUTATEN b HAYHHAET TOIHHIATh-
Csl YIPABJISIONIEMY BO3IEHCTBUIO JRKOWCTUKA. DTO IMO3BOJISET BKJIIOYUTH PEKUM YIPABJIECHUS JBUTATEIEM C
TIOMOIIIBIO JKOMCTUKA, HO HE TOJIH30BATHCS UM 6€3 HAIOOHOCTH. A MpM KacaHuu IKOWCTHUKA, OH MEPEeXBATUT
yIIpaBJICHUE.

K pexumy JKOHCTHKA TPUMEHUMO BCE, YTO OTHOCHTCS U K JBUKEHUIO O] BO3JEHCTBUEM YIIPABJISIONIIX
KOMAH/I: TIOJYMHEHUE YCKOPEHWIO, OPPAHUYEHNE MAKCUMAJIBHON CKOPOCTH, PEXKUMbI OTKIIOYEHUsT 0OMOTOK
IIpH [IPOCTOE, paboTa ¢ MArHUTHBIM TOPMO30M, KoMIeHcanusd jodra u T. 1. Hanpumep, eciim pe3ko 6pocutb
PyUKy mKoiicTuka BHYTph DeadZone, To, mpu BKJIIOYEHNN COOTBETCTBYIONINX PEKUMOB, KOHTPOJIIED TLJIABHO
3aMeJINT JABUTATENb, OTHEJAET B CTOPOHY /IJIsi KOMIIEHCAIIUU JIO(TA, OCTAHOBUT [IBUTATENb, 3a(UKCADYET
BaJI JIBUTATEIST MATHUTHBIM TOPMO30M, TLJIABHO CHU3UT TOK U OTKJIIOYHUT MHTAHHE OOMOTOK.

Usmenenue napamerpos MaxSpeed[i], DeadZone onucano B pasuesne Hacmpotlika 6newnus ynpasisouus
ycmpoltcms.

Baxxuo: B pexwume ynpasienusi JKOUCTUKOM BHPTYaJIbHBIE KHOIMKN OCTAIOTCA B PAO0OYEM COCTOSHUM.

Ilpeaynpexaenue: He orcoenuusiiite u He NOACOEAUHSNTE IXKONCTUK K BKJIIOYEHHOMY KOHTPOJLIEpY!
ITpu OTKITIOUEHNH /TIOKIIOYEHNH PKOMCTHKA K BKJIIOYEHHOMY KOHTDOJLIEDPY IYKONCTHK MM KOHTPOJIIEP
He CTOPAT, HO MOABUKKHU, TOIKJTIOYEHHbIE K KOHTPOJLIIEPY, HAUHYT JBUKEHNE K KOHIIEBBIM BBIKITIOUATEIIM.

4.5.3.2 Cxema noaksitoveHus

KoHTakThI I3KOMCTHKA HA TJIaTe KOHTPOJIIEPa PACIIONOKEHBI Ha, passeme DVI-I. Obparnre BHUMaHNE, UTO
JKOMCTUKY HeoOxonuMo nutanue +3.3 B.

Baxkmo: Amnasiorosbie BXOAbI JJisl IIOAK/IIOYEHHMsI JIXKOMCTUKA paccuyuTanbl Ha auana3on 0-3.3 B. Bympre
BHUMATE/IbHBI U HE MOJaBaiiTe Ha KOHTAKTHI JKOMCTUKA HanpsizkeHue 6osbire 3.3 B.

4.5.3.2.1 MopknoyeHne AXOMCTUKA, HANpPsKeHUEe KOToporo He npesbiwaeT 3.3 B

o
11 H 7
— mDrive JlxkoiicTuk
e
B
1
i3] - Ao 1335
4 fmmame 1535 i
Q E Amatorossii 5xox, 0-3.3 B, nenomssyemsrit BHCINHETO JuKoficTiKa (JOY) BHeuHero juxoficruka (JOY)
2 |22 mnx nomkmoTenna BHemEero wkokicTHka (JOY)
16| Bexoz, 5 B, 500 MA Berxon, 5 B, 500 MA
2 17| Berxon, 5 B, 500 MA . D
18| TToruueckas -
57 18 Tomcoan scune Normseoxan sewzn [] Hlormseeran sevn
3]
(&
E

Puc. 4.33: Cxema noxkiovenus jproiicruka (10 3.3 B) xk mDrive yepes pazbém DVI-I
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4.5.3.2.2 lMopkntoyeHue gxoiictuka HanpsixxeHnem 5 B

Ecsin BbI XOTHTE MOAKITIOUNTD I2KOMCTUK HANpsizkenneM 5 B, ucmonb3yiiTe pe3sucTOPHBIN 1€IUTEb HAIPAKe-
uust. COPOTUBIIEHHE MOXKHO PACCYUTATH, HAPUMED, B OHJIalH-KaIbKyIgTope. CXxema HOJAKIIO9eHUs [IPUBe-
JIeHa, HUXKeE.

mDrive JlxoiicTHK
1
[10/Bxosmoii curman GPIO 2, 5-24 B
— 1B ii curnan GPIO 3, 5-24 B .
L 2] 2k
— 12|
E o e e e e 5] [ o 232 s s
|15|Ama 1t BX 0-33B. it
s %m Soricana shetzers sxoler 10V) Bexor, 5 B. 500 MA [] Buson, 5 B, 500 A
Q [171Bsrxon, 5 B, 500 MA -
59, |18|Tormueckas sems Jlormsecras sen[18] [ tormuecxas semas
S 19 BxoHO# cHraan /
A~ GPIO 2, 524 B0 —
C3
= Bxouuoi curmai /
B GPIO 3, 5-24B

Puc. 4.34: Tlonkovenue mxoiictuka (10 5 B) k mDrive uepes pazbem DVI-I (conporusienue «*» paccuu-
THIBAETCA WHIUBHUYATBHO B 3ABECHMOCTH OT HCIOJIB3YEMOTO IZKONCTHKA)

4.5.4 YnpasneHne KHOMKaMu «BMNpPaBO» U «BJI€BO>»

Jlist KasKJI0i CHCTEMBI CYIECTBYET BO3MOXKHOCTH YIIPABJATH JABUKEHUEM JIBUTATEJs] TIPYU MOMOIIHM KHOIOK.
Kourposuiep nopiepxusaer tabauny u3 10 ckopocreii npuxkenust MaxSpeed[0-9], koropbie ucnosb3yores u
JUTST YIIPABJIEHUS dotcoticmukom , i TIPU YIPABIEHUN KHOMKAMH.

Hacrpoiiku  KHOmOK  mepematorcs/cuantoiBaiorcss  kKomaumamu  SCTL/GCTL  (set  control settings
/get_ control_ settings).

e IIpu kparkospemennom Haxkaruu (menee MaxClickTime) na KHOLKY BIPABO WJIM BJIEBO JBHUIATEJb
CIBUTAETCS Ha 3aJaHHOe paccrosiaue, ecan DeltaPosition u uDeltaPosition orawdser oT Hys.

o Ilpu gauTenbHOM HaXKATHH OIHON M3 KHOMOK, mo ucreuennn spemenn MaxClickTime xorTposrep 3a-
IyCKaeT IBHxKeHHe co ckopocThio MaxSpeed[0] n Haunnaer orcumThiBarhest TaiiMayr Timeout[0]. Tlo
HCTEYeHnIo Kaxkaoro rajimayra Timeout[i] ckopocrs Menserca na ¢ MaxSpeed[i] Ha MaxSpeed[i+1].

o [Ipu 0HOBPEMEHHOM HAXKATHUM JIBYX KHOIIOK KOHTPOJIJIED COBEPIIAECT 0CMAHOBKY ¢ 3amedienuem. Yaep-
JKaHue JIBYX KHOMOK B TEUYEHNH 3 CEKYHI 3aMMyCKAET a6MOKAAUOPOSEY JoMauLHet: no3utuy.

IIpumeuanue: Ecmu seg Tabauna u3 10 ckopocreii He HyKHa, TO JOCTATOYHO 3aIIOJTHATE TOJBLKO €6 BEPXHIOIO
yacTb. KoHTposiep He OyJer MeHATh CKOPOCTh Ha CICAYIONLYIO, €CJIM OHA PaBHA HYJIIO WM €CJIH TaiMayT,
KOTODbILil JIJIs 9TOr0 HAJ0 OTCYuTarb, paen Hyio. Haupumep, eciun MaxSpeed[0] u MaxSpeed[1] nenyJiesbie,
a MaxSpeed|2] paBHO Hy 0 (BKJIIOYask MUKDOIIArOBYIO YaCTh), TO KOHTPOJIJIEP HAYHET IBUIKEHWE HA CKO-
poctn MaxSpeed|0], mepeiinér Ha ckopocth MaxSpeed[1] n TpomoKUT ABMMKEHEe € KpaifHell CKOPOCTHIO 110
MOMEHTa OTITyCKAHUS KHOMKH. J[1s1 Tol Ke (byHKIMOHATEHOCTH MOXKHO caenarsh Timeout|1] paBabiM HyITIO,
BesmauHa ckopocru MaxSpeed[2] ve Gyaer umers 3uadenus. IBukeHue aBuraress MOJIMHAETCH HACTPOL-
KaM JBU2KeHUsl (32 UCKJ/IOYeHueM ycraHapjuBaeMoil ckopocru). Haupumep, upu nepexoze or MaxSpeed]i]
Ha MaxSpeed[i+1] muraTess MOMXKET yCKOPATHCS O ITOCTHYKEHHsST HOBOTO 3HAYEHWS] CKOPOCTH WJIM MEHSITh
€€ CKaIKOM, €CJIM YCKOPEHME OTKJIIOYIEHO.

Ilo ymosiqanmio cocTosinue KHONKH 33/Ja€TCs YPOBHAMU HAIPsi?KeHWi corsiacHo Ttabsmie [lapavempo. 6vi-
60da. CocrosHue KaxKJ0i KHOIKH MOXKET ObITh IIPOrPAMMHO HHBEPTUPOBAHO. IIpu aKTUBHOM COCTOSHHUU
KHOTIKA cunTaerca Haxkaroil. He umeer 3nadenuns KakuM 06pa30M COCTOSTHUE CTAHOBUTCS aKTUBHBIM (MIOC/IE
U3MEHEHUs] HACTPONUKN WHBEPTUPOBAHWUS COCTOSTHUI WMJIM K€ TPWU CMEHE YPOBHSI HAPSKEHUs mpu (hu3nde-
CKOM BO3JIelicTBUM Ha KHONKY). KOHTpo/uiep ucnosb3yer nmporpaMMHOE IIOJaBJIeHHE JIpebe3ra KOHTAKTOB
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Ha KHOIKaxX. KHOLKa cauraercs Ha)KaTOI’I, €CJIM aKTHUBHOE COCTOAHME Ha BXO/€ KHOIIKH JIJINJIOCH bosiee 3-x
MUJIJIUCEKYH/]T.

Ta6muma 4.4: ITapameTpsl BHIBOIA

Tun TTL
Jlormgecknit HyIb 0B
Jlormueckas eauHUIA 3.3B

Ilpenynpexxaenue: Ecim mpu BKIIOYEHNN KOHTPOJJIEPA WM €T0 TIepe3arpy3ke Ha BXOJe KHOMKH MPH-
CYTCTBYET yPOBEHb HANPAKEHUS, KOTOPBII CUUTAETCHA AKTUBHBIM, TO KOHTPOJIJIED BOCIPHUMET 3TO KaK
CUTHAJI HaXKaTUA KHOIKU U HAYHET HNOMUYUHATHCA NPAGUAAM OTUCAHHOIM 6DLULE.

4.5.4.1 Cxema nogksroueHus

4.5.4.1.1 OpgHoocHas NN MHOrooCHasi CUCTEMBbI

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

CxeMma moIKII0YeHAA

Brixox, 5 B, 500 MA

EonﬂHoﬂ curnain GPIO 2, 5-24 B
11 Bxomamnoii curaan GPIO 3, 5-24 B

ﬁ Bxoxnoit curnan GPIO 2, 5-24 B

117|Brrxoz, 5 B, 500 MA Boixoz, 5 B, 500 MA

Paszsem DVI-I

Bxonanoi curnan GPIO 3, 5-24 B

Puc. 4.35: Cxema nonkiodyenusi KHOOK K pa3bémy DVI-I k mDrive.

4.5.5 TTL-cuHxpoHusayus
4.5.5.1 MpuHyunn paboTsi

TTL-cunxponn3anus npegHa3HAYEHA JIJIsd CAHHXPOHU3AIIH TPOM3BOIAMbBIX KOHTPOJLJIEPOM [IBUKEHMUIA C BHEIII-
HUMU ycTpoiicTBamu u/uiau cobbrrusavmu. Haupumep, KOHTPOJIED MOXKET KaxkK /bl pa3 [PU 1€PEMELIEHUU Ha,
3a/IAHHOE PACCTOSHNE BBIIABATH UMITYJIHC CHHXPOHU3AIINY, 3AMYCKAOMINI Kakoe-anb0 namepenne. 1 #ao6o-
pOT, IPU TOJyYEeHUHN UMITYJIbCa CHHXPOHU3AINN OT BHEIHErO YCTPOICTBA, HAITPUMED O3HAYAIOIIEr0, YTO IKC-
IepuMeHTaJIbHAaA YCTAHOBKA I'OTOBA K IEPEMEIEHNIO B CJAEAYIONIYI0 U3MEPUTEIHbHYIO TO3UIINI0, KOHTPOJLIED
MO2KeT BBIIIOJIHUTH CMeIlleHHe Ha 3apaHee 33/JaHHOe PACCTOsAHUE.

s paborbl ¢ BXOAHBIMU CUTHAJIAMU CHHXPOHU3AIMUK, [€HEPUPYEMBIMHU C [IOMOIIBI0 MEXAHUYECKHX KOH-
TAKTOB, TTPEJIYCMOTPEHA 3AIUTa OT IApede3ra KOHTAKTOB. MOXKHO yCTAHOBUTH MUHUMAJIBHYIO JJIATEIHHOCTH
BXO/HOTO UMITYJIbCA, MOCJE KOTOPOTO CUTHAJ CHHXPOHU3AINU CUUTAETCS MoaydeHHbIM. [lo ymomdanuio ak-
TUBHBIM CYUTAETCs COCTOSTHUE JIOTMYECKOH enuuuipl (cM. Ilapamempo. 6oi60da), a 3amyckaomum GpPOHTOM
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- mHapacrafomuii. Eciin takasi jioruka paboTbl BXOJA U BBIXOJA CHHXPOHHU3AIMH HE IOIXOJIUAT, TO €€ MOKHO
WHBEPTUPOBATH.

Tabnuna 4.5: Ilapamerpsl BbIBOIA
Twun TTL
Jlormuecknit Hysb 0B

Jloruueckasi enuauna | 3.3 B

I[I[HTGJIBHOCTB IIMITYJIbCa I[JIPITGI[I:HOCTB HIMITyJIBCa

Puc. 4.36: Wiutroctpaiiust "HBEPTUPOBAHUS BXOIHOTO MJIA BBIXOJIHOTO MUMITYJIHCA,

IIpumeuanue: [Iad 0THOBPEMEHHOCTH CTAPTA MHOTOOCHBIX CHCTEM MWHWMAJIBHAS JIUTEIHHOCTH BXOIHOTO
CUTHAJIa JI0JI2KHA OBbITh OIMHAKOBOH y BCeX KOHTPOJIepoB. He ciemyer ncronb3oBaTh mojaBieHue 1pedesra
MEXaHWYeCKUX KOHTAKTOB B CHCTEMAX, T/Ie Takoro 3(pdekra HeT, HO eCTh KOPOTKHE HABOJIKHU HA JTUHUIO BXOJA
cuaxponusaiuu. Bmecro aroro gocraroano qobasurb RC-1ienb, Guiibrpyoniyio rakue (paHTOMHBIE BXOHBIE
UMITYJIbCBI.

CunxXpoHHU3aIMs BayKHA MPHU CO3JAHUKM MHOTOOCHBIX CHCTEM, TAK KAaK MO3BOJISIET HECKOJbKMM OCIM HAYaTh
JBVZKEHUE B OJIMH U TOT K€ MOMEHT BPEMEHH, JIJIS 3TOr0 BCe OCU IOATOTABJIMBAIOT K HA4YAJIy JIBUXKEHU,
BO BCEX BEJIOMBIX OCAX YCTAHABJIUBAIOT PEKUM HadaJla JBUKEHHUd 110 BXOJHOMY CUHXPOUMILYJIbCY, OJHY OCb,
BeyIlIyI0, HACTPAUBAIOT HA OTIPABKY MMILYJIbCA CUHXPOHU3AIMK, IPU HA4Yase ABuKeHus. Bpixo cunxponu-
3aIuy BEIYIEl OCH COeTUHSIOT CO BXOJAMU BeIOMBIX. Ilocse Takoit HACTPOWKYM W TMTOAKITIOUEHNS, TBUKEHNE
BeJlyllleil OCH BBI3bIBAET MI'HOBEHHBIN OTKJIWK W HA4YAJIO JBUKEHUS BCEX BEIOMBIX.

IIpumeuanune: Ilpu rakom coemmHeHwE HEOOXOAUMO YCTAHOBUTH MUHUMAJIBHYIO [JIATEIHHOCTH BXOIIHOI'O
UMITYJIHCa CUHXPOHW3AIMU HA (. DTO OTKIIOUAET 3AIIUTY OT Apebe3ra BXOIHOTO CUTHAJA, HO B OMHUCAHHON
KOH(UTYpAINN MEXaHWIECKUX KOHTAKTOB HET, CJIEI0BATEILHO HET W Apebe3ra. Kciam MuHUMANbHASA [1JTH-
TEJIbHOCTh BXOJHOIO CHUTHAJIA, HE PAaBHA HYJIO, TO 9TOObI M30eXKATh HEOIHOBPEMEHHOTO CTAPTA IBUKEHUSI
BeIyIeil W BeJIOMbIX OcCeil, HeOOXOIMMO IOCTABUTH 3TY JINTEJHHOCTH OJMHAKOBOW y BCEX KOHTPOJIJIEPOB,
COETMHUTD BBIXO/I CHHXPOHU3AIMHI HE TOJIBKO CO BXOJAMU BEIOMBIX KOHTPOJIIIEPOB, HO M CO BXOJOM BeIyIIle-
'O KOHTPOJIJIEPA, & JAJbIIe IOJABATH 3AILYyCKAIOMUI UMIIYJIbC PYYHBIM MIEPEKIIOUEHUEM COCTOAHUS BBIXOIA
CUHXPOHU3AINH.

Bxon v BBIXO/, CHHXPOHUBAINHN TIOJTHOCTHIO HE3ABUCUMBI JIPYT OT JPYra ¥ WHBIX CIOCOOOB YIPABJICHUS JIBU-
:kenueM. Tax ynpassienue nsuzkenuem yepe3 mDrive Direct Control (cm. Iiasroe okno nporpammbr mDrive
Direct Control B pexume yupapieHusi OJHONW OCbIO) MJIM 110Jb30BATEJNbCKYIO ILIPOIPAMMY, YUPABJIEHUE OT
JKOMCTHKA, (CM. Vnpasaerue ¢ nomouybio doicoticmuka), OT KHOIIOK PYYHOrO yIpasaeHusa (cM. Ynpasaenue
KHONKAMU <6NPAGO» U <GAEG0»), TPOUCXOAUT HE3ABUCHMO OT COCTOSHHUS BXOJA U BBIXOJA CHHXPOHU3AIUH.
Bcerpa BbINOTHAETCS MPUHITUI «IPUOPUTET Y KOMAHIBI TIPUIIe/Iel mo3anees. To ecTb, HApuMep, KOMaHIA
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aBuKenust, nogantas depes mDrive Direct Control, OorMEHUT BBIIOTHAEMOE 110 UMILYJIbCY BXOIHONH CHHXPOHU-
3alyu JIBUYKEHNE, HO He TOBJINSAET Ha PAOOTY BBIXOIHON CHHXPOHI3AINH, & MTPUXOJ] BXOTHOTO CHHXPOUMITYJTh-
ca, NIPU COOTBETCTBYIONIEH HACTPOIKe, OTMEHHUT TeKyIlee JIBUKeHHe, NHUIIMNPOBAHHOE I0JIb30BaTe/IbCKOMH
MPOrpaMMoii, 3AMEHUB ero Ha [IBUKEHUE, OMPEIeIsIeMOe HACTPONKaMu PabOThl CHHXPOBXO/IA.

IIpnmeuanue: HacTpoiiku CHHXPOHMU3ANMKE MOTYT OBITH COXPAHEHBI SHEPTOHE3ABUCUMON TAMSTH KOHTPOJI-
Jiepa, B 9TOM CJIydae, BCe, 9TO KAacaeTcss PAbOTHI CHHXPOHU3AIMH OYIeT OTHOCUTHCSA W K CIYy9Ial0 aBTOHOMHON
paboThl KOHTPOJIIEPA, T.€. BBl MOXKETE, HAIPUMEDP, HACTPOUTH CMEIEHNE HA 3aJaHHOE PACCTOSHUE IO TPU-
X0y CUHXPOUMIIY/IbCA C BblJIadeil CHHXPOUMILY/IbCA 110 3aBEPIIEHUI0 CMEIIeHNs, MOIKII0YUTh KOHTPOJLIEp K
U3MEpUTEbHON yCTaHOBKe, HAYMHAIOIeH u3MepeHue 110 BXOJHOMY CHHXPOCUTHAJIY U BbLIAIONIEMY CHHXPO-
HMILYJIBC 110 3aBEPILEHUIO0 U3MEPEHNs U 3AIyCTUTh TAKyI0 U3MEPUTEJIbHYIO cucreMy 6e3 komubiorepa. [locie
MOCTYTLJIEHNS TIEPBOTO UMITYJIbCA, U3MEPEHUS U CMEIEHNs OYIyT MPON3BOAUTHCA ABTOMATHIECKN 063 yIacTust
KOMIIBIOTEPA.

4.5.5.1.1 BapumaHTbl cuHxpoHusauum

B konTtposnepax mDrive mpeiycMOTpeHO /iBa THIIA CHHXPOHU3AINN: 6HYympennan 1 ehewnad. Oba BaprnaHTa
UCIOJIB3YIOTCS JIJIsI COTJIACOBAHHOTO 3aILyCKa JIBUKEHUST HECKOIBKIX OCEH M OTJINYAIOTCS CIIOCODOM Iepe/1atin
CUTHAJIA CUHXPOHU3AIIWH.

IIpumeuanmne: [Ipu ycTraHOBKe HECKOJBKUX OCEH HA OHON TIJIaTe PEKOMEHIYETCS WCIOJb30BAThH BHYTPEH-
HIOI0 CMHXPOHU3AIWIO. BHEITHAS CHHXPOHN3AINS TPUMEHIETC TTPU COeTUHEHNH OT/IETHHBIX KOHTPOJIJIEPOB
WM BHEIIHUX YCTPOMCTB.

BrayTpenHnaa cumHXpoHU3anuda BHyrpeHHss CUHXPOHHU3AIMS UCHOJIB3YETCH I COIJIACOBAHHOI padOTbI
HECKOJIbKHUX OCeil, YCTAaHOBJIEHHBIX HAa OJHOIN MarepwHCKOH miare. Ilepemada curaama CHHXPOHU3AIMHU OCY-
IIIECTBJISIETCS 110 BHYTPEHHUM JIMHUSM TLIATHI €3 MCITOIH30BAHUST BHEITHUX PA3bEMOB U ITPOBOIOB.

TIpu BHyTpeHHell cuHxpoHU3aMu OHAa U3 oceil Ha3Hauaercs Beayueit (Master) u ¢popmupyer curnan Sync
Out, a ocrajibHbIE OCH HA3HAYAIOTCA BegoMbiMu (Slave) u npunumaior curnan Sync In no BHyTpeHHeil uHuu.

Hacrpoiika Bermosasiercss depe3 nporpamvuoe obecriedenne mDrive Direct Control Bo Bkiagke TTL Sync:
e g Beayieii (Master) ocu B 6i10ke Sync out Heob6xogumo Bktouutb biar Enabled;
e g BesoMbix (Slave) oceii B 6ioke Sync in Heobxogumo BKoduTh Guaru Enabled u Invert;

e ocraJibHbIE IIapaMerpbl, Takue Kak Absolute position u Speed, HaCTpauBarOTCs B COOTBETCTBUM C pas3-
aenaoMm 5.3.6 Hacmpotiku cunrporudayu.

Bremnsas cunxpoHusanus BHeIHsSs CHHXPOHU3AIUS KUCIOIH3YeTCS MPU MOAKIIOYUEHUN KOHTPOJLIEPA K
JPYyTUM KOHTPOJIIepaM WU BHEIHUM ycrpoiictBam. Curnanbl cuaxponundanuu Sync In u Sync Out nepena-
forcst 1o TTL-yposusim gepes pazbwém DVI-1, koropsiit comepxutr nBa kanata cuaxporusanuu. [lonkiodenne
BBIIIOJIHSETCs COMJIACHO CXEMe, [IPUBEJAEHHOM B paszesie 4.5.5.5 Crema nodkarovenus.

Juia paboThbl BHEINHEH CMHXPOHU3AIMU HYXKHO MOAKIIOYUTL J1ab0paTopHblii ucrounuk nutanus (5 B, 500
MA). Iuranue nomaércsa wa 1 mun pasbéma DVII. Curnan Sync Out Benymero kourposuiepa (nua 13)
nozako4aercs K Bxogy Sync In Begomoro konrposuiepa (mun 14). O6mwmit nposon (GND) coemnuusiercs
MeXKJy ycTpoiicrBamu depe3 nuH 18.

4.5.5.2 TlMogknioyeHune

B nnare kourpomnepa npeaycmorpenst aBa TTL-kanana cuaxponusanuu Ha passeme DVI-1.
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4.5.5.3 Bxopg cuHxpoHu3auun

L BXO/Ia, CHHXPOHW3AINA MUMEETCd HACTPOWKA MUHUMAIBHON JJIUTETLHOCTH BXOJHOTO CHHXPOWMITYJIHCA,
KOTOPBIA MOKeT ObITh 3aPEeruCTPUPOBAH. JTa IJIATEIHLHOCTD 33JaeTCsd B MUKpOCceKyHAax. Mcnonp3yiite sty
HACTPOHKY /I YBEJIUUIEHNST TOMEXOYCTONINBOCTH KOHTPOJIEPa. BX0I CHHXPOHU3AINN MOXKET ObITH BKJIIO-
9eH WJIM BBIKJIOYeH. Ecau OH BKIIOYEH, TO Mepexo n3 He aKTUBHOIO COCTOSHWS B AKTHBHOE IIPUBOIUT K
JIBUYKEHWIO QHAJOTUIHOMY BBITIOJTHEHUIO KOMAHIALI CMew,eHue Ha 3a40aHH0E DPACCMOAHUE, B KOTOPOI 3Hade-
HU€ CMEIEeHNs 33/IaeTCs 3HAKOBBIM P0sition ¢ MUKPOIIArOBOM 9acThi0, & CKOPOCTh Speed ¢ MUKPOIIArOBOi
qacTbio. 3MeHeHne HACTPOEK BXO/Ia CUMHXPOHU3AIIMU BO BPEMs BBINIOJIHEHUSI JIBUXKEHUsS HE MPUBOJIUT K W3-
MEHEHUIO apaMeTPOB JABHKeHHs (CKOPOCTH, HEJIeBOI KOODAMHATHI). ITH HapaMeTpbl Oy1yT NPUMEHEHbI DU
LPUXOJE CJIeAyIoero (PPoHTa aKTHMBHOIO COCTOSHHMS HA BXOJ, CUHXPOHM3AIMH. IJTO CAEJAHO CIEeHaJIbHO,
9TOOBI TIPU BBITTOJTHEHUN COTJIACOBAHHOTO MHOTOKOOPAMHATHOTO JABUYKEHUS MOKHO OBLIO 3ampOrpaMMHpPO-
BAaTh CJAEMYIOIMNN CABUT [JIs KAXKJI0H OCH BO BPEMs BBITOJTHEHWS TEKYIIEro CABWUTA. 10rma He moTpedyercs
OCTAHABJINBATH JIBUKEHUE OCEN KaKJbIi C/IBUI.

Ilpenynpexaenmue: Ecim npu BKIIOUYEHHH KOHTPOJJIEPA WM €rO TMepe3arpy3ke Ha BXOe CHHXPOHW-
3aliy [PUCYTCTBYeT YPOBEHb HAIPAXKEHUA, KOTOPBIN CUNTaeTCHd aKTUBHBIM, TO KOHTPOJIJIED BOCIPUMET
9TO KaK CUTHAJ JIJis WHUIIUUPOBAHWS JBUYKEHUs] AHAJOTHYHOIO BBIOJIHEHUI0 KOMAHIbI Cmeuenue Ha
3adanmnoe paccmosnue.

Ilpumeuanune: Position u Speed - OTHE/IbHBIE TTEPEMEHHBIE, KOTOPBIE MOT'YT OBITh COXPAHEHBI B YHEPTOHE-
3aBUUMOM TAMSATH KOHTPOJLIEPA, UCIOIb3YIOTCH TOJBKO P PAbOTe CHHXPOBXOIA.

Ilpumeuanmne: JIBWKeHWe O BXOTHOMY UMMYJIBCY CHHXPOHU3AINN TMOTINHAECTCA HACTPOUKAM YCKOPEHUS,
MAaKCHMAJbHON CKOPOCTHU, W JPYTUM ITOJCACTEMAaM, CBI3aHHBIM C JABUKeHHeM. HempaBuiibHasi mX HACTPOHKA
MOKeT MelIaTh COIVIACOBAHHOMY CHHXPOHHOMY JIBU2KEHHUIO B MHOI'OOCHOH cucTeMme.

JIBH/KEHHE OCTAHOBJIEHO
JUIHTENBbHOCTD HMIIYIbCA
<

Bpewms QunsTpaiiM momex JIBHKCHHES HAYaTO

Bpems npmkeHHs

Puc. 4.37: /IBukenne HAYHETCA Pa3 BXOIHONW UMITYJIbC [OJIBINE BPEMEHU MTOIABIEHUs aApebe3ra
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Bpems ¢pursTpamm nomex

Puc. 4.38: /IBmkenne He HAYHETCH TAK KAK BXO/HDBIE MMITYJIbChI KOPOY€ BPEMEHU MOJABJIeHUs Apebe3ra

Ilpenynpexnenmne: Eciu BO BpeMs MCHOJIHEHUs CABUIA IIPUIIEJI €€ OJMH BXOIHON CHHXPOMMIIYJIbC,
TO CMeIleHne OyIeT TTPON3BEIEeHO Ha YABOEHHOE 3HAUEHNe, eCJIN JBA - HA YTPOEHHOE W T.JI.

Bpems drisTpanmm momex Bpems $uIbTpALIHH TTOMEX I[BH}K@HHG OCTaHOBJIEHO

Bpewma gpmxeHHA Bpewmsa npmieHAA

HBH}KGHHE Ha4yaTo

Puc. 4.39: JIpukenne npou3oiiiéT onuH pa3 HA JBOIHOE PACCTOSHIE TAK KAK BTOPOW MMILIHC CHHXPOHU3AIUN
cpaboraJ /10 OKOHYAHUS LEPBOIO JIBUKEHUS

Z[BI’I}KGHI/E OCTaHOBJICHO

BpeMsA GHIBTPAIHE IIOMEX Bpema GHIBTpAIHHA IOMEX

Bpewmsa IpmkeHAA Bpewmsa 1pwkeHAA

I[BHH(EHH@ HadyatTo

Puc. 4.40: Ipuxkenue npou3oiiiér 1Ba pa3a C AByMs CTAPTAMU U JABYMS OCTAHOBKAMU

Ilo YMO/T9aHUIO aKTHBHBIM COCTOAHHEM CUYHTACTCA €IUHUYIHOE COCTOAHHNE, a CUI'HaJl HavdaJla JABHZKEHHA ITO
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napacraomuit ¢pont. Bxox cuaxporusamnuu Moxker ObiThb mHBEpTUPOBaH. [Ipu 5TOM aKTHBHBIM OyHAeT Cam-
TaThCsl HYJIEBOE COCTOSTHUE, & CUTHAJIOM HAYAJIA JIBUMKEHWS CHAIAIOIIi (DPOHT.

IIpumeuanune: VuBeprupoBanue BXOJA CHHXPOHU3ANWH MPUBOIUT K M3MEHEHUIO MOHATUN AKTUBHOTO U
HEAKTUBHOIO COCTOSIHUI, TIPOABIIAIONIENHCs, HAIpUMeED, B cmamyce konmpoarepe. OTHAKO MPOrPAMMHOE MH-
BEPTUPOBAHUE CAMO TIO CeOe HE MOXKET SBJISTHCS CUTHAJIOM HAYAJIA JIBUKEHUS, TayKe €CJIU MPU STOM TTPOU30-
MENT TIEPEX0], B AaKTUBHOE COCTOSTHUE.

4.5.5.4 Bbixop, cuHXpoHU3auuun

Boixonnast cuHxXpoHHM3AnMs KUCIOIB3YETCHd i YIPABJIEHUS BHEIIHUMH YCTPOMCTBAMU, NPUBA3AHHBIMU K
OTIPEJIEJIEHHBIM COOBITHSIM TBUKEHUS. BBIXOMHON CHHXPOUMITYJIHC MOYKET TIOJABATHCS MPY HAYAJIE TBUKEHUST
U /WIIW TIPY 3aBEPIEHNH JIBUYKEHWsI, W /W KaXKIbIil pa3 P CMEIIEHNH MO3UIHOHEPA Ha 33JAHHOE PACCTOSI-
uue. Hacrpoiika ImpulseTime onpezesser JuTebHOCTD UMITYJIbCA, CHHXPOHU3AMH (MOXKET ObITh yKa3aHa,
B MUKPOCEKYH/IAX WUJIM CMEINeHUM). BbIX0N CHHXPOHU3AIUN MOXKET ObITh IIEPEBEJIEH B PEKUM YIIPABJISEMO-
ro 1udpoBoro BbIXOAA. B 3TOM pekume nmporpaMMHBIM CIOCOOOM MOXKHO yCTAHABJIMBATH €IMHUIHBIN WU
HYJIEBOW JIOTUYECKUN YPOBEHBb HA BBIBOJIE.

ﬂBH}KeHHe Ha4gaTo

JIBHKEHHE OCTAHORBIIEHO
JUTHTeTbHOCTh HMITYIIbCA JUTHTeTEHOCTD HMITYIIbCa

Puc. 4.41: BuIXOIHBIE HMITYJILCHI CHHXPOHU3AINYA NP FEHEPAIMHA UX HA CTApTEe W HA OCTAHOBKE JIBHKCHHS
(umirysibC (PUKCUPOBAHHON JIJTUTEIHLHOCTH )

Ilpumeuanmne: Eciau gnureibHOCTh CHHXPOUMIIYJIbCA BbIPAXKEHA B €IUHUINAX CMeleHws, Hanpumep 10
IIaroB MTaroBOTO JIBUTATENS, W TTOCTABIEH PEKUM <«IOJABATH CHHXPOUMITYJILC TIPU 3aBEPITIEHUN JTBUKEHUS >,
TO JIOTHYECKU YPOBEHb HA BBIXO/E CHHXPOHW3AINHU OyIeT MOJAH 10 3aBEPINEHUIO ABUKEHNS, HO CHAT OyIeT
TOJBKO TIocse 10-Tu IIAaroB CJAeIYIOIIEro JIBUKEHU.
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,Z[B[/I}KBHI/IB Hag9aTo

,Z[B[’[}KBHI/IE OCTAaHOBJIEHO

JIIHTeTBEHOCTE HMITYIbCa JITHTEeTEHOCTE HMITYIBECA

Puc. 4.42: Boxognaple WMIyIhCHI CHHXPOHU3AIAN MPW TEeHEPAIlAA WX Ha CTAPTE W HA, OCTAHOBKE IBUKEHUS
(MMILYJIbC U3MEPSAETCs B €AMHUNAX CMEIIEHU)

IIpumeuanue: Eciiu Bl XOTHTE IEPEHACTPOUTH CHHXPOBBIXO M HE YBEPEHBI, YTO 3HAETE B KAKOM COCTOSTHUU
OH HAaXOJIUTCs, TIEPEBEIUTE €r0 B PEKUM BBIXOJA OOIIEro Ha3HAYEHWS W YCTAHOBHUTE KEJIAEMbIN JIOTHIeCKUi
YPOBEHb.

JBH:ECHHE HAYATO

JIBHKEeHHe OCTAHOBIEHO

Puc. 4.43: Boixomubie uMITy/IbChl CHHXPOHU3ANWK TIPU JBUXKEHUU C YCKOPDEHWEM W TE€HEPAIWHA WMITYIbCOB
KazK/I0e CMEleHNe HA 33JaHHOe PACCTOsHUE (MMILYJIbC U3MEPSETCs B €MHUIAX CMELICHUS )

JIBI:KeHHe HAa9aTo

JIBH:KeHHE OCTAHOBICHO

e

JITHTe TRHOCTE HMITYJIbCa

Puc. 4.44: Bwurxoguble UMTYIbCHI CUHXPOHU3AIWHN TIPH JIBUKEHWH € YCKOPEHWEM W TeHEepaIlud MUMITYIhCOB
KaxkJj0e CMeleHre Ha 33 JaHHOe PACCTOAHUE (MMILYJIbC U3MEPSAETC B MUKPOCEKYHIaX)
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IIpumeuanune: llepuognmyeckas TeHepaIys UMITYIbCOB paOOTAET, KAK UMUTATOP JATUNKA TOJTHOTO 000POTa,
¢ TIepeaToYHbIM uncyioM. KoopanHaThl, B KOTOPBIX MPOUCXOAUT TeHePAIus UMITYJIbCOB, OTCIUTHIBAIOTCSA OT
HyJIsI KOOD/IMHAT, & HE OT KOODJAWHATHI B MOMEHT HAYaJia JABUKeHus. Hanpumep, ecian B HACTPONRKAX BKJIIIO-
4JeHa rerepaius uMIirysibcoB Kazkape 1000 maros, To UMIyJIbChI OYAyT r€HEPUPOBATLCS MIPH MIEPEXO/Ie depe3
touku 0, 1000, 2000, 3000, u T.1. 'enepanus uMIry15COB IPOUCXOAUT IIPU JIBU2KEHUU B OOOUX HAIIPABJICHUIX.
Nmnynane reHepupyeTcs B MOMEHT, KOTIa JaCTHOE OT JEJEHUs TEeKYINEeil KOOPIWHATHI HA TIePUOJT N3MEHIETCS
Ha emuuniy. T.e. reHepaIusi UMITYJIbCOB TP AOCTUKeHUN KoopAamHaThl 1000 mpw ABMKEHWW OT MeHbITei
KOODAWHATHI K 00Jibiell U npu mokuganuu koopauHarhl 1000 mpw aBuzKeHUU OT OOJIBINEH KOOPIMHATHI K
Menbieii. Tak ke UMITYJIbC BCEra reHepupyeTcs npu mepexoie B Touky 0 u3 Kaxoii-imbo Apyroif Koopau-
HaTbl (B TOM 4ucie npu obHysenuu Koopaunarbl Kuoukoit ZERO).

IIpumeuanue: B ciygae eciim mMmyabChl HA BBIXOIE CHHXPOHU3AINN HAKIAIBIBAIOTCS APYT HA APYTra, TO
OHU CJIMBAIOTCA B OJMH UMILYJILC.

JIBHACHIC HATATO JIHTeTEHOCTE MMITYThCa
JIBH:KeHIe OCTAHOBIEHO
.
I[,"IP[TG."IBHOCTB HMIIy/IbCa I[JPlTe."IBHOCTB HMIIYIBCA

Puc. 4.45: Unmoctpanusa HAJOXKEHUS UMITYJIHCOB CHHXPOHU3AIMHU IO CTApTy W MO OCTAHOBKE JIBUKEHUS,
CMEIIEHUE HA 3a/aHHOE PACCTOsHUE (JJIUTEIbHOCTh UMILYJIbCA, U3MEPEHHAs B MUKPOCEKYH/IaX)

Hauunas ¢ HyneBo#t KOOpAUHATHI KOHTPOJIED OyJeT yCTaHABIMBATH BUPTYAJbHbIE METKH C 33JAHHBIM IM1a-
IOM, COOTBETCTBYTOIIUM 3HA49€HUTO 11011 «Every». CUHXpOHU3UPYIONIUI UMITYJIbC BCEJIA TEHEPUPYETCs IOCIIe
MPOXOXKIeHUs cienytomnieii merku. Ciie10BATEIHHO, TIOIOKEHNE UMITYIHCOB 3ABUCUT OT HATPABJIEHUS TBUKE-
HUA:

o IIpu ABUIKEHUHU B IIOJIOKUTEILHOM HANPaBIeHUU (II0JI0KEHUE YBEJUUUBACTCS, UMITYJIbChI FeHEPUPYIOT-
Csl B HAIIPABJIEHUU [IBUXKEHUS), TO €CTh OHU IIPEBBILIAIOT II0JIOKEHUE MEeTKH

L] HpI/I JABUYKEHUN B OTPUIATEJIHBHOM HallpaBJIEHUU (HOJ’[O}KGHI/IQ YMEHBITAETCA, UMITYJIHChI TEHEPUPYIOTCA
B HallpaBJIEHUU ,[LBI/I)KGHI/IH), TO €CTh OHU MEHBINE IMOJIO?KEHUA METKHN

ITIpumep: Pulse width: 100 ®@aar Every: 1000 KonTposiep ycranoBuT BupTyaabHbIE METKH: . . ., -2000, 1000,
0, 1000, 2000, ...

o Ilpu mepexome ot -1500 n0 1500 Ha BbIXOME Oy/IET JIOrUIECKAs €IUHUIA [IPH IIPOXOKICHUH CJIETYIOMIAX
koopamuar: [-1000, -900], [0, 100], [1000, 1100]

o Ilpu geukennu B obparnom nampasjiaernu ot 1500 10 -1500 OymeT joruvyeckas €IUHUIA TPUA MTPOXOXK-
JeHuu caenyomux koopauunar: {1000, 900], [0, -100], [-1000, -1100]
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I[BHH{QHHE B DOTOXKHTEIRHOM HallpaBIeHHH --=

A L

I AN 8 BSRH S NS A =

JIBI:KeHHe B OTPHOATC/IFPHOM HAIIPABICHHH <--

Puc. 4.46: NnnrocTpanus HAJOXKEHUS MMIYIHCOB CHHXPOHU3AINU € 33JaHHBIM ITAroM COOTBETCTBYIOITAM
sHadenuto nos «Everys (IuresbHOCTb UMITYJIbCA, U3MEPEHHAS B MUKPOCEKYH/IAX )

Baxkno: Ilpu kopoTKux nepemeienusx B Ipeiesax AJIuTeIbHOCTH UMILY/IbCA BOKPYTI METKH COCTOSIHUE BbI-
X0JIa MOYKET HE BO3BPAIIATHCS B JIOTUYIECKUI HOJIb, ITOOBI HE CO3/IaBATH JIMIITHKE IITYMbI TPU MEPEKTIOUYEHUN.
®Ogar «Every» He ObLT pacCuuTaH HA OJWHOYHBIE CIABUTH, OH CO3JAH IS M€HEPAINU UMITYJIhCOB Ha OOJIbITNe
paccToaAHuA

AOGco/roTHas IOPELIHOCTD JJIMTEIbHOCTH UMILYJIbCa - 125 MKC. Ec/iu ycraHoBUTD JJIMTE/IbHOCTD UMILYJIbCA, B
30 MKc, TO (bakTHUIECKAS TTUTEIHHOCTh UMITYIHCOB Oy/I€T MEHSITHCS MPUMEPHO OT 5 MKC 110 55 MKC. Bemmamaa,
MOTPEITHOCTH OT JINTEJIHHOCTH WMITYJIbCA HE 3aBUCHT. [109TOMY OTHOCHTE/IbHAsS MOTPEITHOCTH IJjid OoJiee
JUTMHHBIX UMITYJIbCOB OyIeT 3HAYUTETHHO MEHbIIIE.

Hacrpoiika mapamerpos cuaxporusanuu B mDrive Direct Control onucana B pazgene Hacmpotiiku cunzpo-
HU3AUUU.
4.5.5.5 Cxema nogknioueHus

B xoutponnepe mpexycmorpens asa T'TL-kanana cuaxponmsanun Ha pazseme DVI-1.

10

11 -

T mDrive
1 Brrxoanoii curnan cuaxposmsanuy, 5-24 B, B 3aBucnMocTn

Lo terowa s (T AETSURLY) | {3 B

14 Jit p LTI, - N CHHXpOHH3ammL, 5-24 B

—— ot BHemHero ucrounnka muranns (EXT REF SUPPLY)

15 BxosHoii curran
CHHXpOHm3auui, 5-24 B

17 Ot BHeNIHETO

= ycTpo¥ictsa 5 - 24 B

18|JToruueckas sems P Jlormueckas 3eMiIst

Pazsem DVI-I
B

Puc. 4.47: Cxema noJik/Iio4enusi K KAaHAJIAM CHHXPOHU3AIMKA KOHTPOJLIEPA,
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4.5.6 Co3pgaHne MHOrrOOCHbIX CUCTEM

WNnentudukanus oceit B COCTaBe MHOTOOCHBIX CHCTEM OCYIIECTBJISIETCS [0 CEPUIHOMY HOMEDPY KOHTPOJLIEPA.
Kaxkaprit KOHTPOJIEp UMeeT CBOM yHUKAJIbHBIN cepuitHbiii HOMEp, KOTOpbii orobpaykaercs B 11O mDrive
Direct Control Bo Briaake O wornmpoasepe. Iomydenne cepuitHoro HoMepa KOHTPOJIIEPA BO3MOXKHO C I0-
mompio pynkiuu get serial number (cm. Pyrosodcmeo no npozpammuposanuio).

4.5.7 Uudposoii Bxoa-Bbixon obuiero HasHaqvenus (EXTIO)

Iudporbie Bxoa u BHIXO OOIIErO HAZHAYMEHUS PACIOJIOXKEHb! Ha passeme DVI-1. I1o yMOTIaHNI0 aKTUBHBIM
CUUTAETCH YPOBEHb JIOTUYECKOi equuuipl (cM. rabauny Ilapamempor 6v1600a). OJHAKO €ro MOXKHO WHBEPTH-
pPOBaTh TaK, 9TO AKTHBHBIM OyIeT CAMTATHCS YPOBEHDL HYJIS.

Tabnuna 4.6: Ilapamerpsl BbiBOIA

Twun TTL
Jlorungyeckuii HONb 0B
Jlornueckasi e IUHUIIA 5-24 B

B pezkume Bxo/a MOZKHO J1MOO0 1IPOCTO LOJLY 4aTh UH(MOPMALMIO O JIOIMYECKOM ypoBHE Ha, iunuu (cm. Cmamyc
KOHMPOALEPa), TAOO UHUIMUPOBATE CJICYIONINE NeHCTBUS [IPU I€PEXOE B AKTUBHOE COCTOSHUE:

e Bommonaurs Komarda STOP (6picTpasi OCTAHOBKA).
e Bomonuurs Komanda PWOF (orkiodeHne IuTaHns OOMOTOK).

e Bouionnurs Komanda MOVR (cMmelienue Ha 33alaHHOE PACCTOAHUE C LOCJIEIHMMU UCLIOJIb30BAHHBIMU
HACTPOHKAMH).

e Bomonunts Komarnda HOME (aBromMarndeckas KaJuOPOBKA MO3HINN).
e Boiitu B cocmosnue ALARM (OTKJIIOYEHUE CUIIOBBIX MOCTOB M OXKHUJIAHUE II€PEUHUMAIU3ALIIHN ).

He umeer 3nauenus, Kakum o6pa3oM COCTOSTHUE BXOJIA CTAHOBUTCS AKTUBHBIM (TTOCTIC U3MEHEHUs HACTPOHKY
WHBEPTUPOBAHUS COCTOSTHUI WJIM YK€ IPU CMEHE YPOBHs Hanpsikenus ). KoHTpoJIIep UCIoIb3yeT mporpaMM-
HOEe TTOo/IaBJIeHne Apebe3ra KOHTAKTA Ha, BXOJE: JEHCTBUE M0 CUTHAJIY WHUIUUPYETCs, TOJIbKO €CJIU aKTUBHOE
COCTOSTHE HA BXO/I€ KHOIKH JJIUJIOCH Dojee 3-X MUJLTHCEKYHI.

Ilpepynpexxaenue: Ecam npu BKIIOYEHNN KOHTPOJJIEPA WM €T0 Tepe3arpy3Ke Ha BXO/e MPUCYTCTBYET
YPOBEeHDb HANPSXKEHUS, KOTOPBIIl CUNTAeTCI aKTUBHBIM, TO KOHTPOJJIEP BOCIPHUMET 3TO KaK CUTHAJ IS
MHUIUAPOBAHNS KAKOTO-TH00 U3 AeificTBHit.

Ilpnmeuanue: [udpoBoit Bxom nMeer Caady0 MOATSKKY K 3EMIIE.

B pexkume BbIBOA MOKHO yCTAHABJIMBATH AKTUBHBIN MJIM HEAKTUBHBIN JIOPHYECKUN YPOBEHD WJIM COCTOSHUS
Ha, BBIOOD:

e EXTIO SETUP MODE OUT_ MOVING — AKTUBHOE COCTOSIHIE TIOKA IBUTATEIb HAXOAUTCS B JIBH-
JKEHHH.

e EXTIO SETUP MODE OUT ALARM - AKTHUBHOE COCTOSHHE IIOKA JBUTATEIb HAXOIUTCH B CO-

croaanu Alarm.

e EXTIO SETUP MODE OUT MOTOR_ON — AKTHBHOE COCTOsIHFE IOKA IUTAHUE IOJAHO HA 00-
MOTKH JIBUTATEIS.
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e EXTIO SETUP MODE OUT MOTOR_FOUND - AkruBHOE COCTOSHIE HOKA JBUTATEH [TOJKIIIO

YEeH.

Tabauna 4.7: Texuugueckue XxapakKTePUCTUKU BHIBOIA

Twun norukn TTL 5-24 B
Yacrora obroBmenns | 1 kg
Homunanbabiit Tok 5 MA

4.5.7.1 Cxema nogkstoueHus

ITudposoit Bxoa u BIXO PACIOJIOKEHBI HA pa3beme DVI-1

Bxonanoii curnan GPIO 1, 5-24 B

Beixoanoit curaan GPIO, 5-24 B

mDrive

OT BHEIIHUX YCTPOMCTB

A 4

=] K BHEILIHUM YCTPOICTBam

A

18|JToruueckas sems

Pazsem DVI-I

E’ Bxonnoit curnan GPIO 1, 5-24 B

Brixoanoi curnan GPIO, 5-24 B

Jlornaeckas 3emist

Puc. 4.48: Cxema moak/OUeHns: K mudpoBOMY BXOIY U BBIXOIY HA TJIaT€ KOHTPOJIIEPA

4.5.8 Aunanorosbiii BXxof 00Wero HasHayeHus

Amnasorossiii Bxoz, o0IIero Ha3HAYEHAS MOXKHO HCIOJB30BATH IJIs COOCTBEHHBIX HyxKa. Hampumep, mira us-
MEpEeHHs KAaKUX-TH00 BHEIIHMX CHTHAJIOB. IloydeHHOe 3HAYeHHe ¢ aHAJOTOBOIO BXOAA MOXKHO CUHUTATH KO-
mardot GETC nnu mocmorpets B e2paduraxr mDrive Direct Control.

Jlj1s TaHHOTO KOHTPOJLIEpA JUANa30H anajaorosoro Bxona or 0 g0 10000 yCIOBHBIX OTCYETOB. AHAJIOrOBBIM

BXO/T pacmoyioxker Ha passéme DVI-I.

Ba>kno: Hanpsiskenne cHuMaeMoe ¢ aHaJOTOBOTO BXO/Ia He JOJYKHO BBIXOAWTH 3a mipeaennst or 0 mo 3.3 B.
IIpu mpeBbITIIeHY HANPSIYKEHNS TTUTAHUS BO3MOXKHBI OIMMUOKY B pab0Te aHAJIOTOBOTO BXOJA M PAdOTE APYTUX
cucTeM KOHTpoJIepal 9T0 MOKET MPUBECTH K BBIXOIY U3 CTPOs KaK KOHTPOJLJIEPA, TaK U MOJKJIIOYEHHOTO K

HEMY ABUTaTeJid.

Tabauna 4.8: Ilapamerpsbr BX0Ia.

Hanps:xenne curnana

0-3.3 B

Yacrora c4uTbIBAHUA

1 kI'n
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4.5.8.1 Cxema noaksitoHeHus

4.5.8.1.1 OpgHoocHas n MHOroocCHasi CUCTEMbI

st 00100¢HOT B MHO200CHDLT cUCTEM KOHTAKT aHAJOTOBOTO BXOJIA PACMIOJIOXKeH Ha passeme DVI-I.

2 mDrive

== Amnanorosslii Bxon, 0-3.3 B,
S o
14 HCTIONB3YEMBIH LTS 06TIIETO

15 nazHaucHus (POT)
i Or BremHeErO

Anazoronsii o, 0-3.3 B, memomssyeymit 17 obmero nasmaterma (POT)  yerpoticrna 0 - 3.3 B

18|JTorwraeckas 3emist

Jlormaeckas semns

Pazsrem DVI-I

Puc. 4.49: Cxema mOAK/IIOYEHNST K aHAJIOTOBOMY BXOay B cucremax mDrive.

4.5.9 XpaHeHue no3uyuu B0 FRAM-namaTu koHTponnepa

Konrponnep umeer GyHKIUIO aBTOMATHYIECKOIO 3aIOMUHAHUS [O3UIIAN, KOTOPas MO3BOJISET [IPOCTO OTKJIIIO-
9aTh €My TTUTAHUE TIOC/IE OCTAHOBKH ¥ TIPHU CJIEAYIOIEM BKIIOYEHUN MUTAHKS , KOHTPOJLIEP Oy/IeT yaepKnuBaTh
TO Ke TTOJIOYKEHNE JIBUTATEISA, SHAYEHUE TIOJIOXKEHUS M MHKPEMEHTAIBHOTO CIETINKA, FHKOAEPA. DTa DYHKIUS
paboTaer, ecii B MOMEHT, KOTIa KOHTPOJLIEp 00eCTOYEH, He MPOUCXOIUT BPAIIEHUST OCU [IBUTATE/IS.

IIpumeuanune: [lis paborbl 310# ByHKINKA HEOOXOAUMO MOH0KAATH XOTs Obl (.5 CEKyH/IbI IIOCIE OCTa-
HOBKY BPAIEHUs 0 BLIKIIOYEHNsST MATaHnsa KouTposiepa mo USB. ObecrounBanme KOHTPOJIEPa BO BpeMsi
BPAIIEHNS TaKKe MPUBEIET K COXPAHEHWIO TO3UINHU, HO OHA OyIeT JIWIIb MPUMEPHON U ToTpedyeTcss HOBast
KAAUOPOBKA.

4.6 BTopocteneHHble chyHKLUN

4.6.1 YctaHoBka Hy/ieBOW No3nuumu

KonuTpoanep momepkuBaer yCTaHOBKY HYJIEBOU MO3BUIMH. DTy (DYHKIMIO CTOUT UCIIOJIb30BATD IS MO3UIIH-
OHEPOB MAPKUPOBAHHBIX PEMepoM, 9TOObI MO3UIHS 110 Pernepy COOTBETCTBOBaIa mporpaMMuoii. Takxke sra
dyHKIHIA yIoOHA, KOTIA CYIECTBYeT OgHA n30panHas (pU3MIECKas MO3UIUs HA IAATA30HE TePEMEIEeHNsT.

st yCTAaHOBKY HYJIEBOI MO3WUIMK WCTIOIB3YETCS CNEUUaAbHAL KOMAHIG. TIpu 9TOM OOHYJSIOTCS CYETUYNKA
IIIaroB, MUKPOITIATOB, SHKO/IEPa. YCTAHOBKA HYJIEBOM MO3UIIMH TTPOUCXOIUT OJHOBPEMEHHO JIJIST BCEX CUETUM-
KOB TMTO3UINN W HE MOXKET MPUBECTH K MX PACCOTJIacOBAaHWIO. Binsanne Ha TEKyNIyI0 KOMaHIy JBUKEHUS HE
oKa3biBaeTcsd. Ecaum KOHTPOIep OTpabaThiBaI [BUKEHWE B HEKOTOPYIO (DU3UYECKYIO MO3WUIMIO B MOMEHT,
KOT/Ia TEKYIas MO3UIKA ObLIa OOHYyJIeHA, TO JABUXKEHNE 3aBEPIIATCA B IpekHed dpu3udeckoi mo3unun. Ha-
upumep, npu asuzkennu K nosuiuu 1000 B MomenT npoxozna 200 6buia 11ociana KOMaH a OOHYJIEHU S [IO3UIIIH.
Torpa cuérunk nozunmm ymenbinuTcea Ha 200 u gBuzKenne 3aBepiuTcs B Koopanaarte 800.

IIpumevanue: YcraHOBKa HyJIEBOI no3uiuu 1pu pabore B pexkume cmenenus (M. Cvewenue na 3adanmoe
paccmosrue) He u3MeHUT (PU3NYECKON 1103ULUK, K KOTOPOil OCyluecTBiisioch apuzxkenue. Ciemyiomee cme-
uienue Oy/ier mpOUCXOAuTh K TOH ke pu3mdeckoil no3uuuu, 410 u 0€3 MCIOIb30BAHUA YCTAHOBKU HYJIEBOI
TIO3UTINH.
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4.6.2 YcTaHOBKa MoJ1b30BaTe/IbCKOW NO3MLNN

Ecin #HE00XOAMMO yCTAHOBUTH MO3WUIMIO WJIN CYETYUK IHKOAEPA HE B HOJIb, a4 B HEKOTOPYIO MOJIb30BATEIb-
CKYIO IO3UIMIO, TO JJis 3Toro cymecrsyer koMmanaa SPOS. B mannoit koManie nepenaiTcs 3HaYeHusT CIET-
YUKOB IO3UIMU, MUKPOLIAroB (JJisl INArOBBIX JBUraTeseil) U CYETUYUKA IHKOAEPA, €CJU OH UCIOJIb3YeTCs
KaK BTOPOCTEIEHHDBIN JATIYNK MOIoKeHns. [Ipu HeoOX0IMMOCTH YCTAHOBKHU TOJIBKO YAaCTH 3HAYEHUH CIeIyeT
HCIIOJIB30BATh (DJIATH UTHOPUPOBAHUSI COOTBETCTBYIOIINX TOJIEH KOMAHIbI.

Orinyue 5ToM KOMAHIbI OT OOHYJIEHUsI IO3UIIUHN, B TOM, 9TO HE TTPOUCXOAUT OOHYJIEHUE MTOCIeHENH TO3UINN, K
KOTOPO# IPOMUCXOINIO CMEINEHNE, HET OTJINYHUS B IIOBEIEHAN KOMAH/IbI B MOMEHT JBUKEHHS W TIPA OCTAHOBKE.
Ecnm koMaH iy IPUMEHATD B MOMEHT JIBHKEHUS K IIO3UIUH, TO [BUKEHHIE 3ABEPIIUTCA B TOM 2Ke (PU3NIECKOil
TOYKE, B KOTOPOH OHO 3aBepIIUIOCH Obl U 6€3 cMeHbl no3uiuu kKoman ot SPOS.

4.6.3 Cratyc koHTponnepa

KouTpoanep oTciekuBaeT CBOI CTATyC U CIIOCOOEH MEPEeIaTh ero B CTATYCHON CTpyKType Komauasr GETS.
Craryc KOHTPOJIJIEPA BKIIIOYAET B ce€0st MHGMOPMAIINIO O COBEPITIAEMOM JIBUXKEHUH, €r0 PE3YJIbTATE, COCTOSHUN
MMUTAHWS, SHKOAEPA, OOMOTOK JIBUTATENsI, IH(POBBIX BXOAOB U BBIXOJAO0B, YHCIOBYIO HHMOPMAIIUIO O MO3UITAN
¥ MHATAONIEM HAMPSKEHUN U TOKAX, & TaKKe (paru ommdoK.

4.6.3.1 Craryc gBuxxeHus
MoveSts conepkur:
e Djiar ABMKEHUS, KOTOPHIA yCTaHABIUBAETCS KOT/Ia KOHTPOJLJIEP MEHSIET MO3UIUIO JIBUTATEIS.

o Ojar mocTuKeHnus TPeOyeMOoii CKOPOCTH, KOTOPBIA yCTAHABIMBAETCS €CJIH CKOPOCTh PaBHA TOM, € KO-
TOPOI KOHTPOJIJIEP JI0JI2KEH OTPADATHIBATDH TEKYIIEE IBUKEHUE.

e @jyar anTumodTa, KOTOPHIH yCTAHABIMBAETCA TPHU TOJABICHUM JIO(Ta BO BpeMs 3aKIIOYATEIHHOM
craauu apukenus (cMm. Komnencayus aropma).

MvCmdSts conepxkut nH(GOPMAIUIO O BBIIOJIHIEMONR KoMaHae. Bece ABUXKEHUsI ABUrATE sl BbI3LIBAIOTCS KO-
MaHJaMM JBU2KeHus K 1esieBoil nosuuuu MOVE, capura orHOCHTEIbHO Hocaeaded nesepoil nosuuuu MOVR,
aemxkenns Bupaso RIGT wan sieso LEFT, naasuoit SSTP wim peskoit STOP ocranoBKH, KAJIUOPOBKY J10-
mvarmaeit no3uruu HOME win npunyantenbHOro nogasienus godrta LOFT. Ynpasienne KHOTKaAMHU, T3KOU-
CTUKOM, UMITYJIbCAMU CHHXPOHU3AIUU W T. . TOXKE MPUBOIUTCS K TUM KOoMmaHmam. Hampumep, mkoiicTuk
BBI3BIBAET KOMAHLI JBUKEHHUs BIIPABO M BJIEBO IPHU OTKJIOHEHWN WM KOMAHIY ILJIABHON OCTAHOBKH B II€H-
TPAJIBHOM MOJOKeHuu (CcM. Ynpasaenue ¢ nomoupro dowcoticmurka). B nepemennoii MvCmdSts npuseznena
TEKYIas KOMAH 1A JBUKEHWS WU TIOCTIETHSIS BHIMOJTHEHHAST KOMAHTA, 8 TAKYKe CTATYC KOMAHIBI: BBHITOHAETCS
OHA WJIM y K€ BBIMOJHEeHa. Kcim KOMaHIa BBITIOIHEHA, TO eIle OJWH OWT MOKA3bIBAET PE3Y/IbTAT €€ BLIMOJIHE-
Hus (yCremHblil uim Heycrernbiii). Heycrentoe BbIojiHEHRE O3HAYAET, 9TO MbI HE MOMAJM K TOH HO3UIHH,
K KOTOPOil MBITAMNCH ABUTATHCS WM HE CMOLTH OTpaboTaTrh Jao@T. IIprmanmnoit MoKeT ObITh HEOXKHUIAHHAS
OCTAaHOBKA II0 KOHIIEBUKAaM, oaJanue B cocrosuue Alarm. VM3HauaibHoe COCTOSHIE 3TOrO MOJsl IOKA3bIBAET
HEU3BECTHYIO KOMAH/IY M CTATYC YCIIEITHOI'O BBIOTHEHMUSI.

4.6.3.2 Crartyc nutaHus gsurartens
PWRSts conepxkut nndOpPMAIUIO 0 MATAINEM HanpskeHun. OOMOTKY MOTYyT OBITh:
e Orkirouenbl (B 9TOM Cilydae Ha HUX He MOJAETCH HUKAKOIO HAIIPIAXKEHUs).

e 3anuTaHbl CHUYKEHHBIM TOKOM OTHOCHTEJIHHO HOMHWHAJIBLHOTO TOKa (HATPUMED, TPH WMCITOMB30BAHUH
dyHKIMYU CHUKEHUS TOKA B 0OMOTKAX MPH OCTAHOBKE).

SanuTaHbl HOMUHAJBHBIM TOKOM.

e 3anuTaHbl HEeIJOCTATOYHBIM HaIIPAXKEHHEeM, 9T00BI 00ECIIEYUTH yCTaHOBJ’IeHHbIﬁ HOMUHAJIbHBIA TOK.
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Tlocnemuuit craryc 4acTo HOABJILAETCH IIPU BHICOKUX CKOPOCTHAX BPAIIEHUs, BE/Ib YEM BbIIIE CKOPOCTDH IIepe-
KJTIOUEHHUsI 1ar0B, T€M BBIMIE JOJXKHO OBITh MUTAIOIIEE HAMPsKEHNEe, YTOObI 00ECIIeYnTh HAPACTAHUE TOKA,
B MHIYKTUBHOCTH OOMOTOK jBureress. Hemocrarounoe nutanne HE 03HAYAET, 9TO JBUTATENH HE OyIeT Bpa-
MIAThCSA, & O3HAYAET, YTO JABUIATE]b MOXKET OOJIble IIyMeTh U najaer kpyraiumii moment. (Cum. Vnpasaenue
numaruem 06u2amMens).

4.6.3.3 Craryc aHkogepa

EncSts conepxut nHMOPMAIUIO O MOAKIIOYEHHOM YHKOIEPE €CJIN BKIIIOUEH PEXKUM yIpaBjeHns 6€3 00paTHO
cBsA3M (HAmpUMeED J1isl MAroBbix JAsuraresieil). CocrosHus IHKOJEPA MOIYT ObITh:

e He noakiriouen.

e HewussecrHoe cocrosinue, KOr/a HEIOCTATOYHO JAHHBIX YTOObI OIPEJIEJIUTh COCTOAHUE JHKOIEPA.
o Ilogkmiouen u McnpaBeH.

e Iloxkmoyen u peBepcupoBaH (TOrJa HYXKHO BKJIIOYUTH B HACTPOHKAX PEBEPC SHKOAEPA).

o IloakmioveH u HEUCIIPABEH.

Tocnennee coCTOSTHEE PEATU3YETCsI, KOT/IA HA BXOJAbI S9HKOJAEPA MOCTYIAIOT CUIHAJIBI TIEPEKTIOYeHNs, HO OHU
HE COOTBETCTBYIOT IBUKEHWIO poTOpa asuraresis. CMeHa COCTOSHMI TMPOXOIUT Tocae Habopa JOCTATOTHOM
craructuku. [losToMy O6GHAPY?KEHNE TPOUCXOIUT HEMIHOBEHHO. TakKe HEBO3MOYKHO TOYHO ONMPEIENTH CTa-
ryc sukozepa 6e3 psuxenus. (Cm. Paboma ¢ snkodepamu).

4.6.3.4 Craryc obmoTok pBuraresns

WindSts comep:xut nHOOPMAINIO O COCTOTHUN OOMOTOK. IlOKa3bIBAETCSI COCTOSTHME I KaXKJON W3 JIBYX
00MOTOK OT/iebHO. OHU MOTYT OBITh:

e OTKJIIOYEHBI OT KOHTPOJLIEPA.

o ITonkirouensl.

e 3aMKHYTHI HAKOPOTKO.

e lIx cocrostHuEe MOXKeT ObITH HEM3BECTHO.

BaMKHyTbIM HaKOPOTKO CHHUTaETCA CJIHIIKOM MaJIEHbKO€ COIIPOTHUBJICHUE U MWHAYKTHUBHOCTDL B obmorke. Ot-
KJIIOYeHHBbIMIA OOMOTKAMY CYUTACTCS Harpy3Ka C CJAHUIIKOM BBbICOKHM COIIDOTHUBJICHHEM.

4.6.3.5 Crartyc nonoxeHus

B crarycHoi cTpyKType BBIBOIATCS BCE JAHHBIE O TOJOKEHUN U CKOPOCTH MO3UIHMOHEpa. JJIst 9TOro ucmosib-
sytorcs noJig ocHosHoit nozuiu (CurPosition, uStep), Bropocrenennoii mozunuu (EncPosition), ckopocru
(CurSpeed, uCurSpeed). OcHOBHOE 110JI02KEHUE OTCYMTLIBAETCS B IAraX [IArOBOIO JABUIATE/s U MUKDOIIA-
rax, €CJIu UCIOJIb3yeTCs yrpasjienue 6e3 obparnoit cesa3u. [Ipu ucnonb3oBanum pexkuMa BeLyIIero 3HKOIEpa
B CurPosition xpanutcst CuéTamK MOJIOKEHUS TIO IHKOAEPY, a B uStep 3amucan 0. [Tose BTopocTemnenHoil mo-
BUIMH - ITO MMOJI€ SHKOJEPA, €CJIM UCIOJIb3YeTCs YIPABJIEHUE IIarOBbIM JIBUTATEIeM 0e3 00paTHON CBSA3M, UIH
CYETYHNK IMArOB, €CJIU TMOAK/IIOYEH IIATOBBIA JBUTATEND B PEsKUME BEAyIero SHKogepa. CKOpOCTh BBIBOIUTCS
BCET/Ia I OCHOBHOTO JIATYMKA MO3UIIMU U U3MEPSETCS B TEX K€ €IMHHUIAX, YTO U YCTAHOB/IEHHASA CKOPOCTH
JIBUZKEHUSI.

4.6.3.6 Cratyc nutaHus KOHTpoOJI/iepa 1 TeMmnepaTtypa.
B crarycHOll CTpyKType BBIBOIASATC:

e Tok norpebsienus KouTposuiepa (B MA).

e Haupsizkenue na cuiioBoii yactu (B gecsarkax mB).
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Toxk norpebnenus no USB (8 MA).
Hanpsikenne Ha USB (B mecsitkax MB).

Temueparypa mukponpoueccopa (B aecaTbix noagx rpaayca Lenbcus).

4.6.3.7 CrarycHbie dnarn

@iaru IesITCI HA ONMUOKNW KOMAHI YIPABJIEHWS, OIMTUOKN MPEBBINIEHNsT KPUTHIECKUX MapaMeTpoB, 00Ine
OITHOKY 1 (PJIATW COCTOSTHWSI.

ITpumeuanue: Muorue duiaru He CHUMAIOTCS CaM¥, [IOKA WX MPUHYIATETHLHO He CHATH KoMaHoit STOP.

Ommbrr KOMaH, TIPOTOKOJIA:

errc - Heonosnanuast komatga nporokosa. OmmnbKa BO3HUKATH He JIOJXKHA €CIU HCIOJIb3yeTcs: codr,
COBMECTHUMBIIl C UCIIOJIH3YEMOI B KOHTPOJLIEPE Bepcueil mpoTokosa. drar He CHUMAETCs CaMOCTOATETb-
HO.

errd - Kox mpoBepKM IEJIOCTHOCTH JAHHBIX KOMaHIbI He coméncs. OmmoKa BOZHUKAET TP COOSX TIe-
penadn maHabx. @rar He CHUMAETCSA CaMOCTOSATEILHO.

errv - He ynanocs mpuMeHUTD OTHO WJiM HECKOJIBKO TIEPEIAHHBIX B KOMaH/e 3Hadennii. Bozamkaer korma
KOMaH/a ObLIa MPUHSATA U YCIEITHO PACIIO3HAHA, HO IT€PeaBAEMbIe B Hell JaHHbIE ObLIM HEKOPPEKTHHI,
BBIXO/UJIU 33 JIOILyCTUMbIN 1uana3on. Takzke 3Ta ommbKa MOXKET 03HAYATH, YTO TPEOYIOMYIO Olepaliuio
HE yIaJI0Ch BBIMOJHUTH M3-3a ANMapaTHOro cbos. Hampumep, sTa ommbKa BO3ZHUKHET MPU YCTAHOBKE
peXuMa JeJjieHusd I1ara, He BXOJAIIEro B CIIMCOK IMOJ/IepKNBAEMBIX UJIN TIPU YCTAHOBKE HYJIEBOT'O KO-
JINYECTBA IMaroB Ha obopor muraresis. @ar He CHUMAETCS CaMOCTOATENbHO. OMUOKY MpPEeBBINIeHUsT
KPUTUYECKUX IIapaMeTPOB:

@Jiar, 4TO cefiyac KOHTPOJLIEDP HAXOAUTCA B pexkume Alarm.

@jrar, KOTOPBIII TOBOPUT O TOM, UYTO ceiidac CUJIOBOI JpaiiBep CUTHAIU3UPYET O meperpese. Ojar cHA-
MaeTCd CaM B 3aBUCUMOCTH OT HACMPOCK KPUMULECKUL NAPAMEMPOE.

®J1ar, KOTOPBIA TOBOPUT O TOM, YTO TEMIIEPATYPA MUKPOIIPOIIECCOPA BHIILIA 3 [TOMYCTUMbIH THATIA30H.
®djiar CHUMAETCd CaM B 3aBUCUMOCTH OT HACMPOEK KPUMUYECKUT NAPAMEMPOS

@jrar, KOTOPBIN TOBOPUT O TOM, UYTO HANpPAKEHWE TMUTAHUS TTPEBBICUIJIO JOMycTHMOe 3Hadenue. djar
CHUMAeTCd CaM B 3aBUCUMOCTH OT HACTMPOEK KPUMUYECKUT TAPAMEMPOE.

®Jiar, KOTOPbHI TOBOPUT O TOM, YTO HAMPSKEHUE MATAHUS OKA3aJO0Ch HUKE JIOMYyCTHMOrO 3HAYCHWUSI.
®djiar CHUMAETCd CaM B 3aBUCUMOCTH OT HACMPOEK KPUMUYECKUT NAPAMEMPOS.

@j1ar, KOTOPBIl TOBOPUT O TOM, UTO MOTPEOJIsIeMbIl TOK U3 OJIOKA MUTAHUS MPEBBICKJ JOITYCTUMOE
sHadeHne. Dyar CHUMaeTCA caM B 3aBUCHMOCTH OT HACMPOEK KPUMUYECKUT NaAPAMeEmpPos.

@rar, KOTOPBIH TOBOPUT O TOM, 4TO HampsikeHue USB mpesbicuio gonycrumoe 3uadenue. @nar cHu-
MaeTCsi CaM B 3aBUCHUMOCTH OT HACMPOEK KPUMUYECKUT NAPAMEMPOs. YCTAPEIIO.

@J1ar, KOTOPBI TOBOPUT O TOM, uTO Hampsizkerne USB okazamoch HuKe JOMycTUMOTO 3HadeHus. @yar
CHUMAETCA CaM B 3aBUCHMOCTH OT HACMPOEK KPUMUYECKUT NaAPaMempos. YCTapeo.

@rar, KOTOPBIH TOBOPUT O TOM, YTO TOK MOTpebseHus o muHe nutanus USB npesbicus gomycrumMoe
sHadenue. @ar CHUMAETCA CaM B 3aBUCUMOCTH OT HACMPOEK KPUMULECKUT NaAPLMEMPOS.

@nar, 4TO KOHIEBUKHU II€PEIlyTaHbl MECTaMU. @Jrar He CHEMAETCsE CAMOCTOSTEJIbHO.

O6mmit dpar ommuboK:
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e Djar, 4To cucremMa KOHTDOJIA HO3UIUU OOHADY2KMUJIA PACCOIJIACOBAHUE [O3UIMK 110 CYETHUUKY IIAIrOB
U JATYMKY mojioxkenus. Oar He CHUMAETCsl CaMOCTOATEIHHO (€CIM HE UCHOJIb3YeTCs aBTOMATHIECKAS
KOPPEKTUPOBKA, [TO3UIIHN).

®jar cocToAHUA:

e Hannuwe BHemrHero nuranus. VHatve nuranne BHyTPEHHEE. YCTAHOBJIEH BCErA.

4.6.3.8 Craryc ynudpoBsbix CUrHanos.

KonTposmep BBIBOOUT COCTOSHHE BXOIHBIX M BBIXOAHBIX MU(PPOBBIX CUTHAJOB B BHUAE (PJIATOB aKTHBHOIO
COCTOSIHUSL WM B BUJE TEKYIIEro JOMMYECKOrO YPOBHs. AKTHUBHOE COCTOSHHE COOTBETCTBYET €IMHMIIE WU
HYJIIO, B 3aBUCAMOCTH OT HACTPOEK KOHKPETHOro 06JI0Ka, HAIpUMEp OT HAaCTPOKu uHBeprupoBanus. Piaru
ObIBAIOT:

e CocrosiHre MpaBoro KOHIEBHKa (1, eCii KOHIIEBUK AKTHBEH).

o CocrosHue 1eBOro KOHIEBHUKA (1, €C/IM KOHIEBUK AKTHUBEH).

e Cocrosanue npasoii kaonku (1, ecm KHOLKa HaxKaTa).

e Cocrosinue neBoit KHONKH (1, ecin KHOMKA HaxkaTa).

e 1, ecsim noxkka EXTIO paboraer kak Boixoa. MHade - Kak BXOZ,.

e Cocrosanue HoxkKr EXTIO (1, ecim akTHBHOE COCTOSIHUE Ha BXOJE WM HA BBIXOJE).

e Cocrognue garauka Xomwia C (1, eciin Ha BXOJIe JIOTHYECKast €AUHALA).

e Cocrosnue marunka Xosta C (1, ecin HA BXO/E JIOTUYECKast €IUHAIA).

e Cocrosnne garanka Xomma C (1, ecin Ha BXOJE JIOTHYECKast €AUHALA).

e Cocrognue MarHUTHOrO TOpMO3a (1, ecm Ha TOPMO3 HOJAHO IUTAHUE).

e CocrosiHne JaTumKa MOJIHOrO o6opora (1, ecan JaTunK aKTHBEH).

e CocrosiHre BXOIHOI HOXKKM CHHXpOHM3aImu (1, ecim HOXKKa CHHXPOHU3AIMA B AKTHBHOM COCTOSIHHH).
e CocrosHue BbIXOJHON HOXKKH CHHXPOHM3AIHA (1, ec/in HOKKa CHHXPOHU3AIMA B AKTUBHOM COCTOSIHUH).
e Cocrognue Ha Bxoze KaHasa sukozepa B (1, eciin Ha BXoJie JIoruyecKast euHALA).

e Cocrosinue Ha BXO/E KaHaIa HKoAepa B (1, ecin Ha BXO/E JIOrUYecKas eIUHAIA).

4.6.4 AstoBoccTaHoBneHune USB-coeanHenns

Janubliit 610k npegHasHaden Jjid nepesarpy3ku USB-muHbl B cilydae noTepu cBa3u (K IPUMEDY, 3TO MOKET
BO3HUKHYTBH B CIIydae yaapa CTATUYECKUM DPa3psgaoM Wiu OTKIoYenus muabl USB 6e3 oTKIIoueHuns: nura-
Hus). Briodenne/Boikmodenne ganaoro 6soka oupenensercs duarom USB_ BREAK RECONNECT (cwm.
Kpumuueckue napamempnt). Eciu 610K BKIIOUEH, TO OH OTC/Ie2KMBaeT 110TepIio cBsi3u 1o wune USB. B cayuae
norepn cBs13u depe3 500 MC BBITIOIHSIETCS TPOTPAMMHOE TIEPETIOKIIOUEHHUE K TITHHE CO CTOPOHBI KOHTPOJLIEPA,
TI0CJIE Y€ro BBIMOIHAETCS TPOBEPKA ee cocTosinus. Eciim B Tedenue onpe/ieIeHHOr0 BPEMEHH He ITPOUCXOIUT
BOCCTAHOBJIEHUE CBsA3U (T.e. 0OMEHa JAHBIMK), TO BBINOJIHIETCS IOBTOPHOE Iepenojikiodenue. Takum obpa-
30M, B CJIy4ae He BoccTaHoBJeHus cBsizu 10 USB, KoHTpOsep OyAer MOCTOSHHO MepernoIKII0YaThCs K IIIHHE
USB 10 Tex mnop, moka He IMpOM30#IeT BOCCTAHOBJIECHUS CBA3U WJIM BPEMs MEXK/y IEPEHOJAKIIOYCHUIME HE
mpeBbicuT 1 MuHYTHI. B ntore B ciaydae orkmodenns muHbl USB 6e3 OTKIIOUMEHNsT MUTAHWsT KOHTPOJLJIEPA
(k IpuMepy, B Cydae YIpaBjIeHNs JBUTATEIEM OT JXKONCTUKA UJIM KHONOK) B T€UECHHUE MPUMEPHO 5 MUHYT
KOHTPOJIIED OyIeT HAXOAUTHCHA B PEXKUME TNepenoakodenus muabl USB.
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IIpumeuanume: Pexwum nepenoaxmrodenus muabl USB HuKakuM 00pa3oM He BIHSET HA OCHOBHBIE XapakK-
TEPUCTUKYU KOHTPOJLIEPA (K IPUMEPY, JBUKEHUE WU YAep:KaHue HeOOXOAUMOro TOKa B 0OMOTKAX ).

Yrobbl u3bekaTh CHHXPOHHOTO Hepenojkaiodenus K mmae USB Kak €O CrOpoHbI KOHTPOJLIEPA, TAK U CO
CTOPOHBI KOMTILIOTEPA, BPEMsl MEYK/LY MEPENnoKIIOUEHUIMA MEHAETCS M0 SKCIOHEHIIMAILHOMY 3aKOHY (CM.
Badepoicra meorcdy nepenodkrouenusmu USB).

Tabnuna 4.9: 3agepkka Mexkay nepenoakiaodenusavu USB

Homep nepesarpy3sku BPEMSI OXKUAAHNS, MC
0 (mocse morepu CBsi3M) 500

1 483

2 622

3 802

4 1034

i} 1333

6 1718

Busyasbro onpenenuTh cocrosuue 6j10Ka nepe3arpy3ku USB MOXKHO 110 4acToTe MuUraHus CBETOAMOAA. B
cilydae Tepexojia B PEXKUM Iepe3arpy3Ku CBETOAMO HadHeT murarh ¢ dacroroir 10 T'u (em. Hndukavyus
pestcuma pabomat).

Ilpenynpexgenue: B cuiay ocobeHHOCTEl CTpOEHUS JAHHOTO MPOTPAMMHOTO OJIOKA, a TaK¥Ke CIEIH-
dukanun muasr USB, 610k He rapanTupyer 100% BOCCTAHOBIEHWE CBSA3M C KOMIBIOTEPOM IMOCHE yIAapa
CTATUYECKUM Pa3PAg0M.

Co cropomns! Kommbiorepa mDrive Direct Control Takyke MpOM3BOIUT TONBITKY BOCCTAHOBJIEHUST COETUHEHUST
C KOHTPOJLJIEPOM, €CJIU OHO 110 KAKMM-JIN00 mpuanHaM ObLIo moTepsino. I[Ipu morepe coenunenusi, TO €CTh €C-
sn oubsmoreka libxime Beprysia koma ommbku «result nodevices, cnagasa nmpoucxomut oxuganue 1000 mc.
Barem, ecau mwaardopma Ha kKoropoil 3amyien mDrive Direct Control npunagnexur cemeiicrsy Windows,
cpeacrBamu WINAPI onpammBaercs Hamugue ycrpoiicrsa ¢ coorsercrByonum umenem COM-mopra B cu-
creme. Eciim Takoit mopT mpucyrcrByer, HO bubimoreka libxime me MoKeT OTKPBITH ero 6ojee AByX pa3, TO
BbI3bIBaeTcs byHKIMs Xime _fix _usbser _sys, KoTopasi MIpoOM3BOAUT peceT japaiisepa usbser.sys (ucmpasjienue
ommbku apaiisepa). Ha miardopme Linux wim MacOS mDrive Direct Control mpocTo meiTaercst moBTOPHO
OTKPBITh ycTpoiicTBO Kazkaple 1000 mc. Ilocne ycmemHoro oTKpbITHS B YCTPONCTBO MOCHLIAIOTCA KOMAH/IbI
YTEHUs CEPUITHOrO HOMEpA, BEPCUH MPOIIMBKH M HEKOTOPBIX HACTPOEK, HEOOXOIUMBIX st OTOOpasKeHUs!
naTepdeiica.

Bubmmoreka libxime cuuraer ycrpoiictBo morepsinabiM (result nodevice) korga cucremuble (byHKINH
ReadFile/WriteFile (na Windows) min read/write (na Linux/Mac) Bo3BpamamT OIMOKY NPH YTEHUN I
zanucu JaHHbx B coorBercrByomuii USB-COM mopr.
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Pykosoacteo no nporpamme mDrive Direct Control

5.1 O nporpamme mDrive Direct Control

mDrive Direct Control npencrasisier coboit ymobubiii rpadudeckuii narepdeiic moabp30BaTeIs I YIPaB-
JIGHUST TIO3UITMOHEPAMU, TUATHOCTUKHU JIBUTATENEN W HACTPONKHU IBUTATE e, yIPABISEMbIX JAHHBIMUA KOH-
rponnepamu. mDrive Direct Control mo3zsosisier GBICTPO HACTPAMBATHCS HA TOAKJIIOYEHHBIH TO3UIIHOHED C
MIOMOIIBIO 3arPy3KH IMOJTOTOBJIEHHBIX 3apaHee KOHMUTYDPAIMOHHBIX (DAMIIOB. YIIPaBIeHHE MOYKHO aBTOMAa-
TH3UPOBATH C MOMOIINBIO CKPUIITOBOIO S3bIKA, 9TO MOXKET HCIOJb30BATHCS HEIOCPEICTBEHHO WJIH YCKOPHUT
mpoIiecc pa3paboTku coOCTBeHHOI mporpammbl yrpasiaenus. mDrive Direct Control mommep:xuBaer MHOro-
OCEBOIl PEKUM M MHOTOMEDPHBIE CKPUIITHI ylpaBJjeHus. [IpeaycMoTpera BO3MOXKHOCTb BBIBOJUTH TaHHBIE O
COCTOSTHUY KOHTPOJIJIEPA W ABUTATEIsS HA rpadukyd u COXpaHATb uX B (aiij, IKCIOPTUPOBATH JTaHHBIE B
TaOJTUIHOM BHE st 00pabOTKM BHEITHUME HporpaMmmamu. IIporpamMmMuoe obecmedenrne COBMECTHMO C OTIe-
panuonnbivu cucremamu Windows XP SP3, Windows Vista, Windows 7, Windows 8, Windows 10, Windows
11, Linux, MacOS ga intel u Apple Silicon (¢ ucnons3osanuem Rosetta 2). B 3aBucuMocTH OT OMepariuoHHObM
CHUCTEMBI BAIllEro KOMIBIOTEPA, BUJ, HEKOTOPBIX OKOH MOXKET OTJIHYATHCH.

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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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

No devices found? Settings >> |

Puc. 5.1: Craprosoe okno mDrive Direct Control, naiiiero 0 KOHTPOJLIEPOB

1 mDrive Direct Control 3.0.3 =
m release date: 2023-08-04
PeanbHblil KOATpOLTED
Searching devices... 1 found.
URI Serial Friendly name Stage name
T-com covs I R
2 xi-emu:///C:\Users\omelchenko_n... 1
3 xi-emu:///C:\Users\omelchenko_n... 2
BHpPTYATbHBIE KOHTPOJLIEPHI
One axis is selected. Exit Rescan Open selected Open last
Settings >>

Puc. 5.2: CraproBoe okrno mDrive Direct Control, moka3ansr 1 peajbHBIl KOHTPOIIEDP W 2 BUPTYATbHBIX
KOHTPOJLITEPA

Curcok HaliIEHHBIX KOHTPOJIIEPOB BBIBOAUTCS B CTAPTOBOE OKHO. 3/1€Ch MOYKHO BBIOPATH OMH WJIH HECKOJIb-
KO KOHTPOJIJIEPOB M OTKPBITH WX € moMoInbio kuHotku Open selected. Eciu BbiGpan oquH KOHTPOJLIEP, TO
Oymer orkpbiTo Inasroe okno npozpammor mDrive Direct Control 6 pesicume ynpasaenus 00nol ocvio , ec-
J1 BBIOpAHO OoJtee OgHOTO0, TO OymeT OTKPBITO [nasHoe okHo npozpammo. mDrive Direct Control e pescume
YNPABAECHUA HECKOALKUMU 0CAMU. [IOBTOPHBIN MOMUCK OCYIIECTBJISAETCA HaxkaTueM Rescan, a BBIXOJ - HaXKa-
tuem Erit. Eciu akruBna kaonka Open last, TO 370 03HaYaeT, 9T0 HAlIEHBI BCE KOHTPOJLIEPHI, KOTOPbIE ObLITH
OTKPBITHI TIpH TipeapLrytnem 3amycke mDrive Direct Control, u naxkarue Open last OTKpoer 3Ty COXpAHEHHY O
KOH(UTYPAITHIO.

mDrive Direct Control moxker paboTarh ¢ BUPTYAJTbHBIME KOHTPOJIJIEPAME, KOTOPBIE TOAAEPKUBAIOT TPOTO-
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KOJI OTBETOB PEAJbHOIO KOHTPOJLIEPA. BUPTyabHbIH KOHTPOJJIEP MOXKET OBbITh IOJIE3€H /I O3HAKOMJICHUS
¢ uarepdeiicom mDrive Direct Control, B ciiydae eciiz K cucteMe He TOIKIIOYEHBI PeAThHbIE KOHTPOJIIEPHI.

Ilo xuomKe Settings OTKPHIBAETCS BKJIAIKA C HACTPOIKAMU OOHAPYKEHUsT YCTPONCTB.

[ probe devices Protocol IP/Hostl:port]
[ Enumerate non-mDrive devices

. X H Device detection settings
mbDrive Direct Control 3.0.3 :
release date: 2023-08-04

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

URI Serial Friendly name Stage name
1 xi-emu///CAU ehenko n. i

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 Open selected| = Open last

Delete selected New user Copy to remote >| |< Copy to local New user Delete selected

No devices found? Settings <<

Puc. 5.3: CraproBoe okno mDrive Direct Control, Bkiagka HacTpoek

Baok Device detection settings comepKuT HACTPONKN OOHAPYKEHUST YCTPONCTB.

Probe devices - npu Britodennoii omnmuu mDrive Direct Control neiraercs naenTuduimpoBaTh KOHTPOJIEPHI,
nockLias B Hux npu orkpbitun Komauasl GETI u GSER.

Enumerate non-mDrive devices - pu BKJIIOYEHHON omiuu onpammBaer Bce ycrpoiicrsa tuma COM-nopt
B cucreme. IIpu OTKIIIOYEHHON ONIUU ONPAIIMBAET TOJIHKO YCTPOMCTBA, MMEHA KOTOPBIX COOTBETCTBYIOT
macke ycrpoiicts mDrive («mDrive Motor Controllers 8 Windows, /dev/mdrive* and /dev/ttyACM* na
Linux/Mac).

Enumerate network devices - npu BKJIIOYEHHOM OIIUU OMPAIIUBAET ceTeBble ycrpoiicTBa. CHUCOK aIpecoB
JoMeHHbIX uMen u/unu IP-ajgpecos, Ha KOTOPBIX LPOU3BOAUTCH IIOUCK YCTPOMCTB, HAXOAUTCH HUXKE. 3alucu
B CIIMCKE MOXKHO J0DABJISATh KAK BPYUYHYIO, TaK U aBTOMATHUYECKU, HaXKaB Ha KHOUKY Scan for local mDrive
servers. ObOparuTe BHUMaHUE, YTO B CJIyYae HAJIUYUS HECKOJIHKUX mDrive-cepBepoB ¢ ycTpoicTBAMU B JIO-
KaJIbHOU ceTu Oymer HaiifieH CaydailHbIl U3 HUX U JJId HAXOXK/IEHUs BCEX CEPBEPOB MOTPEOYeTCs: HECKOJIBKO
MOIBITOK ABTOMATHYECKOI'O ITOUCKA.

Ilpenynpexgenue: [Ipu oqHOBpEMEHHO BKIIOUEHHBIX OMIusax Probe devices u Enumerate non-mDrive
devices mDrive Direct Control mpu crapte moceinaer gamabie Bo Bce COM-toptor. [Ipn Hamuanu B cucre-
me mHO)KecTBa Bluetooth COM-tiopros u3-3a ocobernnocreit paborer Bluetooth onpoc 6yner npoucxonursb
MOCTIEIOBATENILHO € 3aTPATaMy OT eJIMHUIL JI0 TECITKOB CEKYHJ| HA OJHY HOMBITKY COEJIMHEHUS.

B mone Virtual devices yka3aHO KOJIUYIECTBO BUPTYAIbHBIX KOHTPOJIJIEPOB, KOTOPHIE OYIYT BHIBEIEHBI B CITH-
COK JIOCTYITHBIX JIJIsT OTKPBITHS TIPH CIeaylonmeM Haxkatuu Rescan wiam caemyomem crapte mDrive Direct
Control.

IIpumeuanme: Tak kax Oubsmoreka libximce orkpoiBaer ycrpoiictBa mDrive B pekumMe 3KCKJIIO3HBHOIO
JIOCTYTIa, IPU 3aIMyCKe mocjeayomux komuit mporpammMbl mDrive Direct Control OymyT HaliIeHBI U JOCTYTHBI
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JI71s BBIOOPA TOJBKO CBODO/IHBIE KOHTPOJIIIEPDL.

ITamens User management o0ecriedynBaeT BO3MOXKHOCTH PEIAKTUPOBAHUS CIIHUCKA YIPABIECHUS JOCTYIIOM
JUISL JIOKAJIbHBIX M y/AJEHHBIX CEePBEPOB. ITa (PDYHKIMS [IO3BOJIAET KOHEYHOMY IOJIb30BATEN0 BLIOOPOYHO
LIPEIOCTAaBJIATh PA3PeLIeHns NJjisl [OAKJII0YeHHs U YIIPABJIeHNs yaaJeHHbIMU yerpoiicrBamu mDrive. Yrobbt
MPEIOCTABUTE PA3PEIIeHne, HeOOXOMMMO CO3JATh OJHOTO W TOTO YK€ TOJB30BATES C OTHUM W TEM YK€ Mapo-
JIeM JIOKQJIbHO U YAAJEHHO. YIaJIeHNe MoJIb30BaTe s (JOKAIbHO WM YAAJEHHO) OTMeHseT paspertenue. [1o
YMOJTIAHUIO BO BCeX KOHTpoJsutepax mDrive, 6ubnmorekax SDK n mDrive Direct Control mpeasapurenbao
YCTaHOBJIEH [I0JIb30BATeb root.

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

o B0k ynpasienus 0suntceruem Jeuzamens
— Jleuoicenue 6e3 mouH020 3G0GHUA KOHEUHO20 TLONONACEHUSA
— Jeusicenue 6 3a0aHnyo moury

o Texywas no3uyus 0A% KOMAHO 08UNCEHUSA

o Cocmosanue KOHMPOALEPQ U deuzamens

9./L6’H’"L[)U7LU’HL(LHU6 KOHMPOoAnepa

Cocmosanue dsuzamens

Cocmosmnue npozpammos

I'pynna kHonok dis ynpasienus npozpammot

L C’mmnymmﬂ cmpoxa

8 mDrive Direct Control 3.03 - SM1 - =] X
@ settings... | charts... & saipts...
Control
0.000 mm
0
4 | | »
4] | @Home 0 zero @ stop Ocydc | M
-300 250 200 -150 -100 50 0 50
L 1 1 1 1 1 1 1 1 1 1 L 1 1 1
Move to [ 0.000mm gl
shifton [ 0.000mm gl
Power Motor
Power voltage: 12.02V Speed:  0.000 mm/s
Temp.: 36.6°C Command: Unknown
Power:  Uknwn
Program
Syncbuf free: 0
Date Time Source Message
Clear log Save log Tech. support Exit

Puc. 5.4: TnaBroe okuo nporpammvbl mDrive Direct Control B pexkume aBurarens
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B nesoit wactu okna B rpynnax napamerpoB Power u Motor Haxomsarcs JaHHbIE O COCTOSHUN KOHTPOJLIEPA U
JBUTATENIST B HACTOAIIWI MOMEHT. B 1eHTpabHoi YacTi OKHa, pacnosoxked 610k Control, cogep>karmii wH-
JIMKATOPBI TEKYIIEH MO3UINY U 3JIEMEHTHI YIIPABJICHUsT ABUKeHUeM aBurare/is. CipaBa pacroioXKeHa IPYIIa,
KHOIIOK JJTsT YIPABJIEHHUS IPOrPaMMOil B IMeJ0M. BHU3Y pacCIoOoKeH 202, IPU MIHUMAJILHOM pa3Mepe OKHA
oH ckpwIT. [lox JToroM HaXOmAUTCs CTAaTyCHas CTPOKa. PaccMoTpuM 3TH rpynmbl Oosiee mogpoOHO.

5.2.2.1 Bnok ynpasneHusi gBUXXEHUEM fBuUraTtesns

0.000 mm

4 [ | »
14 (2 Home Q Zzero @ stop O cydic ]

Move to [ 0.000 mm

e o)

shifton [ 0.000mm

Puc. 5.5: Baok Control

B uenrpasiboit yacTu 6/10Ka PACHOIOKEH HHAMKATOD TeKyiei mo3uruu. [1og HuM HaX01ATCs KHOIKY YIIPaB-
neHnd aBuzKenneM. Huke, ecam 9HKOIED BKJIOYEH, PACTIONIATAETCI WHINKATOD TMO3WITUN TIO dHKOIEpy. B pe-
KWMe BEIyIIEro HKOAepa, CM. paszaen Paboma ¢ snkodepamu, TIABHBI W BTOPOCTEMEHHBIN WHIMKATOPI
MEHSIOTCSI MEeCTaMU.

Huzke pacmonozken 610k Control, comepkariiuii 371eMeHTHI yIIPABICHUS JBAXKEHUEM ABUraress. PaccMorpum
ux 6osee moapPOOHO:

5.2.2.1.1 [OsunxeHune 6e3 TOYHOro 3aJaHNs KOHEYHOr0 MOJSI0XKEHUS

4 | »

4 (o) Home B Zero & Stop 2 Cydic [ ]

Puc. 5.6: Knonkn ynpapieHnst qBUKEHIEM

o Haxonammecs B BepxaeM psaay KHONKHN Baeso n Bnpaeo 3amyCcKaioT IBUKEHUE BJIEBO U BIIPABO COOTBET-
CTBEHHO, 0e3 yKazauusi KoHeuno# nosunuu. Kuonka Cmon ocmanasiusaem ¢ 3amedrenuem HAIATOE
JIBUKEHUE.

e Takyke ympaBIsATh ABUKEHHEM MOXKHO C TIOMOINBIO KJIABUATYPHI KOMIbIOTEpa. 15 9T0r0 06/1aCTh JTH-
HEHKM KOOD/UHAT B IPUJIOKEHUH JOJIZKHA OBITH AKTUBHON (BLIIEISAETCA PAMKOMN C IIOMOIIBIO KJIABUIITH
Tab). Ilpu HakaTuu W yJepKAHUU HA KJIABUATYDPE KJABUII CTPENOK Bnpaso, Baeso nsukenue Ha-
YUHAETCd B COOTBETCTBYIOINEM HAIPABJIEHUH, YBEIUYUBAs WM yMeHbllas KoopauHarel. Cpasy mocie
OTILyCKAHMS KJIABUIIK ABUKEHHUE IIPEKPAIIaeTcs, KaK Oyaro ObLia Haxkara KHonka Cmon B IporpaMme.
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5.2.2.1.2 [BuxxeHve B 3aaHHYI0 TOYKY

4k

Mave to | 0.000 mm

4k

Shift on | 0.000 mm

Puc. 5.7: Ynpasienne npukeHneM B 3aJaHHYIO TOUKY

o Knonka Mowve to 3amyckaer mporece mepeMenenns B 3aJaHHy 0 TO3UIIHIO.

o Kuonka Shift on 3anyckaer npomnecc CMemneHus Ha 3aJ[aHHOe PACCTOSHUE OT TEKYIIel HO3UIIH.

5.2.2.2 Tekywas no3vuusa gns KOMaHg, 4BUXEHUS

Kowmanmger Move to u Shift on uCHOAB3YIOT TEKYIIYIO MO3UINIO /I PACYETa ABUKEHUS. TeKyInas mO3uIus
N3MEHSETCA CIEIyIOIIAMA KOMAHIAMU:

Move to <Besumumma >

TeKymaﬂ 1o3uliud — <BeJIM4YuHa >

Shift on <cwmemenne >
Texymas mo3unus = TEKYyIIasd MO3UIU + < CMEIeHne >

Zero (upu yCaOBUM OTCYTCTBUS JBUKEHHsI B MOMEHT IIOCHLIKH KOMAH/IbI)
Texymas mo3umusa = 0

Kowmanmer Stop, Baeso, Bnpaso He n3MEHSIOT TEKYIILYIO MO3UIIUIO.

5.2.2.3 CocrosiHue koHTposIiepa n gsurartens

Power Mator

Power voltage: 12,03V Speed: 0.000 mmjs
Temp. : 36.6 °C Command: Stop

Power: Llkrowen
Program

Sync buf free: 0

Puc. 5.8: Bsioku rnasroro okna mDrive Direct Control orcie:kuparoriue cocTosiHue KOHTPOJLIEPA U JIBUTA-
Tesis

5.2.2.3.1 dnekTponutaHue KOHTpOJIIEpa

I'pynmna napamerpos Power comepKuT WHIUKATOPBI:
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e Power voltage - HanpsizkeHHe HA CUTIOBOI 9aCTH.
e Temp. - TeMmepaTypa MpoIeccopa KOHTPOJIepa.

M3menenne nBera nuaunkaropa Power voltage Ha KpacHbBIH MOKA3BIBAET BHIXO/I 38 PAMKH JUAMTA30HA IOy CTH-
MBIX 3HAYEHUN HANPSKEHUs] NCTOYHUKA TUTAHUSI OTHOCUTEIHLHO PA3PEIIeHHOro. B 3ToM cirydae KOHTPOJLIIED
nepexout B cocroguue Alarm. Bbl Moxkere u3aMeHUTb 3TOT napaMmerp B pasjiene Hacmpotxa npedeavrour
Napamempos KoHmMpoiLepa.

TlostB/teHne rOPU3OHTAIBHON YepThI HAJ WHAMKATOPOM Power voltage o3HakYaer, 9TO HANPSKEHWE TTUTA-
HUsI KOHTPOJIJIEPA MPEBBIIIAeT MAKCHMATLHOE HANPsIKEeHUe ABuraress Hacmpotlika KuHemamury 08UMCeHLs,

(BLDC-dsuzamenn).

N3menenwne nBera wHAUKATOPa Power current Ha KPACHBINH MOKA3BIBAET MPEBBIIEHNE TOKA, MOTPEDIAEMOrO
KOHTPOJIJIEPOM OT MCTOTHUKA TUTAHUS, OTHOCUTEIHLHO PAa3PEITeHHOr0. B 3TOM citydae KOHTPOJLIEP TTePEXOTUT
B cocrosiarie Alarm. Bbl Mo¥KeTe M3MEHUTDH TOT mapaMmerp B paszese Hacmpolika npedesvHovit napamempos
KOHMPOANEPQ,.

TosiBiienue ropu3oOHTAIBLHON 4epThbl HAJ UHAUKATOpOM Power current o3madaer, 4ro TOK, HOTPeOJIsIeMbILil
KOHTPOJLIEPOM, MPEBBIIAET MaKCUMAJIbHBIH TOK JBUTATENsI, TOT MAPAMETP MOXKHO W3MEHWTH B pasjele
Hacmpotixa wunemamuru deusicerusn (BLDC-dsuzamens).

M3menenne mBera naaukaropa Temp Ha KPACHBIN TOKA3BIBAET MTPEBBINIEHUE TEMIIEPATY PbI HA, [1JIATE KOHTPOJI-
Jiepa OTHOCHUTEIBHO pa3pelnentoii. B arom ciaydae kKonTposiep nepexoqut B cocrosuue Alarm. Ilapamerp
MOXKHO U3MEHUTDb B pazzesie Hacmpotxa npedesvbHvi napamempos KoHmporLepa.

Baxkno: Boixon u3 cocrosaus Alarm BO3MOXKEH TOCJe TpeKpallennsi coObITHit, Bbr3Basmux Alarm, npu
ycmosuu, ato duar Sticky Alarm ue ycranosnen. Ecnu daar Sticky Alarm ycranoBieH, HCIIONb3yHTe KHOTKY
STOP, arobol BoiiiTu u3 cocroguust Alarm.

5.2.2.3.2 CocrosiHne pgurarens

TI'pynmna napamerpos Motor comepKuT WHIMKATOPDI:
e Speed - CKOPOCTH BpAIEHUST JBUTATEIIS.

e Command - mocjeqHsisa BbIIONHAEMasA (KUPHBIA mpudT) uin BbimogHeHHAsA (00bYHBIA mpudT) Ko-
Manda Kowmpoanepa. Komanda Konmpoansepa OTOOpAKAETCS Y€PHBIM IIBETOM, €Csii (Jiar onuOKu 1BU-
xeanss MVCMD ERROR e ycraHoBjieH, B IPOTHBHOM Ciiydae KpacHbIM. MoxKer ObITh OJHWM ©3
CJIEIyIONMX BAPHUAHTOB:

— Mowe to position - mepeMelenre B 33JaHHYIO TTO3UITHIO
— Shift on offset - cmemenne Ha 3aTAHHOE PACCTOSHUE
— Move left - nBuzkKeHue BIEBO
— Mowe right - 1BUKEeHHE BIIPABO
— Stop - ocTaHOBKA,
— Homing - HaXOXKeHUe HAYAIBHON MO3UIUN
— Loft - komnencauus Jjodra
— Soft stop - mTaBHAsT OCTAHOBKA,
— Unknown - Hem3BecTHas KOMaHAa (BO3MOXKHO Cpa3y MOC/E BKJIIOYEHHs KOHTPOJIIEPA)
e Power - coCcTOsIHEE TTUTAHUS IATOBOrO ABuraress. Moxer ObITh OJHUM U3 CIAeAYIOMUX BAPUAHTOB:

— Off - obmoTKE JBUraTes s PA3OMKHYTHI U HE YIPABJIAIOTCS JpailBEPOM,
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— Short - 0OMOTKH 3aMKHYTbI HAKOPOTKO 4epes3 JpaiiBep,

Norm - 0OMOTKHU 3aIUTAHBEI HOMUHAJIBEHBIM TOKOM,

Reduc - oOMOTKM HaMEPEHHO 3AMUTAHBI YMEHBITEHHBIM TOKOM OT Pab0dYero [isi CHUKEHUS TO-
Tpeb/IIeMOi MOITHOCTH,

— Max - OOMOTKHM 3aITUTAHBI MAKCAMAILHO JOCTYTTHBIM TOKOM, KOTOprfI MOXKET BbIJATH CXEMa MPU
JAHHOM HAIIPDAXKEHWUW MMUTAHUA.

ITpumeuanue: GPIO dyar MOKHO HCIIONIB30BATH [1Jisi OOHAPYKEHUS MOAKIIOYEHHOIO JBUTATEIs

TosiBeHME TOPU30HTAIBHON YE€PTHI HAJ NHIANKATOPOM Speed 03HAYaeT, 9TO JOCTUTHYTA MAKCUMAJIbHAS CKO-
POCTH [IBHIKEHHsI, yCTAHOBJIeHHAs B osie Max nominal speed macTpoex asurarenst Hacmpolra Kunemamury
deusicenus (BLDC-deuzamens).

5.2.2.3.3 CocrosiHne nporpammbi

I'pynma napamMerpoB Program comep:KuT WHINKATOPHI:

o Sync buf free - konuuecTBO CBOOOAHBIX sTUeek B Oydepe KOMaH I KOHTPOJLIEPA.

5.2.2.3.4 Tpynna KHOMOK A5 ynpassieHUs1 NporpamMmoii

e Knonka Settings... OTKpPbIBA€T HACTPOHKHN KOHTPOJLIEPA, CM. pazzaes Hacmpolru npozpammos.
o Kuonka Charts... orkpbiBaerT OKHO ¢ rpadukamu, cM. pasaen I 'paguris.
e Kuonka Scripts... oTKpbIBaeT OKHO pabOThI CO CKpUITAMU, CM. paszaes Ckpunmot.

e Kuonka Home OCyIIecTBIsSI€T IOUCK HAYAIBHON mo3unum, cM. pasnen Hacmpolika ucrodhozo nososice-
HUA.

o Knomnka Zero obHyIsieT TEKyIIyO MO3UIIAIO ABUTATE M 3HAYCHNE SHKOIEPA.

e Kuonka Stop nocpuraer KOMauiy Hemedaennot ocmanosky, copaceiBaer cocrogame Alarm, oguimaer
Oydep KOMaHI [IjIsi CHHXPOHHOTO JIBUYKEHNS W OCTAHABJINBAET BHITIOJIHEHNE CKPUIITA, €CTH OH 3AIYIIEH.

e Knonka Cyclic BKIIO9aeT PEXUM ITUKJIMIECKOTO JIBUKEHUS, CM. pasaen Hacmpolka pescuma yukau-
YECKO20 08UNCEHUA.

IIpumeuanue: Komanna Cyclic sBisiercst coctaBaoit kKomanmoit: mpu Bbr3ose Cyclic B mDrive Direct Control
Ha YPOBHE KOHTDOJIJIEPA TIPOU3BOIUTCS BBIMTOJHEHUE MOCIEI0BATEILHOCTH U3 KoMaHx Move to.

Kuomnka Clear log oautiiaer comepKumMoe Jora.

Kuonka Save log coxpansier comepxkumoe jora B daiin B popmare CSV (oTKpbiBaeTcs quaior BHIGOPa
daiina quist 3amvcn).

Kuonka Tech. support naer BO3MOXKHOCTH CBS3aThCs C HAMMU.

Knonka Erit ocymecTBisieT KOPPEKTHOE 3aBepimenne paboTsl, cM. paszen Koppexmmoe sasepuienue
pabomot.
5.2.2.4 CrartycHas cTpoka

B crarycHoll cTpOKe HaXOasTCa WHANKATOPHI TEKYIIEro COCTOSHMS KOHTpoJuiepa. CiieBa HAmMpaBo 310 OJIOK
7 draros:
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e L - JleBas kHOmKa HaxKara,

e R - IIpaBag xkHOMKa HaXKaTa

¢ G - Bxon/Beixon GPIO akrusen

e B - Maraurabiit TOpMO3 3amuTan

e S - Jlarunk 000POTOB aKTHBEH

e I - Bxox cuaxpoHu3annu aKTUBEH

e O - BpIX0I CHHXPOHU3AIMH AKTHBEH
U orjeiibHble MHIMKATOPbL ((biara)

e HOMD - 3aropaercsi mocjie yCIenrHOrO BBITOJHEHA KOMaHAbl home (), 9TO O3HAYaeTr, 4To IIKaJIa
OTHOCHUTEJIBHOTO IIOJIOXKEHUS OTKAJIHOPOBAHA C MOMOIIBIO ANMAPATHOIO JATYHKA a0COJIIOTHOrO IOJIO-
JKEeHHsI, TAKOTO KaK KOHIEBOI BBIKIIOYarenb. Iloracaer mocme morepn KannOGpPOBKHU, HAPUMED, IIPH
PE3KOil OCTAHOBKE WJIN [IPHU MPOILYCKE IIaroB.

e WndA /WndB mnmeer 1 u3 4 cocrostamii: - Ob6morka A/B orkmouena. - Cocrosiuue oomorku A /B
HemssecTHO. - O6MoTKa A /B 3akopodena. - O6morka A /B nojxirodeHa n paboTaeT MCIpaBHO.

Baxkuo: Craryc onpenensercs UCIOIb30BAHNEM CTATHCTHYECKUX JaHHBIX BO BPEMs IIE€PEMEIIEHNs, YTO OT-
HUMAET 3aHUMAET BPEMs U JEJIAeT STOT CTATYC JOBOJIBLHO OECIONE3HBIM B OOBITHBIX HpHIOKeHusX. [losromy
B TAHHBIH MOMEHT 3Ta (DYHKIUS OTKJIIOYEHA.

e ENCD - Cocrosinue suHKOmEpa nMeer 1 u3 5 cocrostamii: - JuKoaep orcyrcrByer. - CocTosgame 3HKoaepa
HEM3BECTHO. - DHKOJED MOJAKJIOYeH W HEHCIPABEH. - JHKOJAEP HOJKIIOY9EH U paboraer, HO CYUTAECT B
JIpYTOM HAIPABJIEHUU. - DHKOJEP HOAKIIOYEH U PADOTAET UCIIPABHO.

e PWHT - Ileperpes cumoBoro apaiiBepa. YIpaB/IeHUe IBUTATEIEM OTKJIIOYEHO JO BOCCTAHOBJIEHUS pa-
0oueil TeMIepaTyphl ApaiiBepa. ITOro He JTOJKHO MPOUCXOIUTH B KOPOOOUHBIX BEPCUAX KOHTPOJLIEPA.
DTO MOXKET MPOUBOUTH B BEPCUU KOHTPOJLIEPA C «TOJIOH» ILTATON U ¢ MOJIb30BATEIECKAM PATUATOPOM.
Pemrenne: ncnonb3yiiTe Apyroit paauaTop.

e SLIP - OGHapyXeHO MPOCKaIb3bIBaHNe ABuraresis. @jar yCTaHaBINBAETCS, KOTIA TOJIOXKEHUE IHKO-
Jlepa ¥ TIOJIOXKEHHUE IMara CJIUIIKOM JaJIeKH JIpyr OT Apyra. Ber moxkere orkjrounth ¢ar «Position
controly wnm yBesnuuTh OmuOKy B mose «threshold» ma Bkianke «mDrive Direct Control Settings-
>Position control», 4To0ObI IpeIOTBPATUTH BOSHUKHOBEHUE ITOMH OITUOKH.

e WRM - Baropaercs npu CymieCrBEHHON PA3HUIE MEXK/Y COLMPOTUBJIEHUIMU OOMOTOK IIArOBOrO JIBU-
raresisi. OOBIYHO 9TO MTPOUCXOAUT C TIOBPEXKIEHHBIM IMArOBBIM JIBUTATEJIEM, Y KOTOPOTrO MOJTHOCTHIO WU
YACTUYHO 3aKOPOYEHBbI OOMOTKHU. BbI MOXKeTe AuarHOCTHPOBATH MPOOJIEMY COTJIACHO WHCTPYKIUSM B
HAWEM PYKosodcmee

Baxxmo: WRM asropurm u3nadaisbHO HE ObLI PACCYMTAH HA KCIOJIH30BAHUE [JId IIO/IBUKEK C DPEeMEeHHOI
nepeaateil m3-3a TOro UTO PeMeHb MOXKET PACTATHBATHCS W BUOPUPOBATH. Bubpaliusi, Kak TMPaBUJIO, MTPOUC-
XOJIUT HA BBICOKUX CKOPOCTSX, 9TO u comBaer pabory WRM anropurma. [Ijis moaBuKEK pEMEHHOI mepeiadn
3TO HOpPMAJIbHOE TIOBEJeHNE

e ENGR - 3aropaercs KpacHbIM IIpU BO3HUKHOBEHMH OIIMOKM yipasieHus jsurareseM. OTkas ajiro-
PUTMa YIPABJIEHUS JBUTATEIEM O3HAYAET, YTO OH HE MOYKET ONMPEIEIUTH MPABUIBLHOE PEIIeHHe C TO-
MOIIIBIO IOy YeHHBIX JTAHHBIX 00pATHO CBs3u. EAuHUYIHBIN OTKA3 MOXKET ObITh BHI3BAH MEXAHUIECKON
npobemoii. IloBropstommuiicst ¢60if MOXKeT OBITH BBHI3BAH HEIPABUIHLHON HACTPOMKOI JABUTrATE .
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EXTT - Omubka Boi3Bana urnopuposanueMm srernrero curaaia EXTIO, s1oit ominbkoit MOKHO ypas-
nath B HacTpoiikax (mDrive Direct Control Settings->EXTIO tab)

ErrC - obnapyxkena ommbka KoMaHbl. llolyuennasi KOMaH1a OTCYTCTBYET B CIMCKE M3BECTHBIX KO-
MaH, KoHTposiepa. Hanbomee BeposTHAsT MPUYNHA - YCTAPEBINas MPOIIABKA, KOTOPYIO MOKHO OOHO-
BuTh B Hacrpoiikax mDrive Direct Control ->Bknanka About device ->knonka Autoupdate.

ErrD - obHapy»kena omubKa IeJIOCTHOCTH JaHHbIX. Jlanubie BHyTpu koMauasl u ee kox CRC we co-
OTBETCTBYIOT, TO3TOMY IAHHBIE HE MOTYT CUHTATHCS JEHCTBUTEILHBIMEH. DTa OIMMUOKA MOXKET OBITh
Be3Bana EMI B marepdeiice RS-232.

ErrV - obnapykena ommbKa 3Ha4eHus. SHAYEHNsS] B KOMAH/IE€ HEe MOT'YT ObITh IPUMEHEHBbI 6e3 KOpPeK-
TUPOBKH, IIOTOMY YTO OHH BBIXOJAT 33 JOIYCTUMBIH JAuana3oH. BMecTo MCXOMHBIX 3HAYEHUN HUCIOIIb-
30BAJINCh UCITPABJIEHHbBIE.

Ctbl - /Iy 7aHHOTO MO3UIMOHEPA 3arPY?KEeHa, W MPUMEHSIeTCS KOPPEKTHPOBOYHAS TAOIUIIA.

5.2.3 TnasHoe okHO nporpammbl mDrive Direct Control B pexume ynpasneHus

HeCKOJIbKUMKN OCAMMU

Baxkno: mDrive Direct Control mo3sosisier 0JHOBpEMEHHO OTKPBIBATH JI0 32 Oceil, HO B MHOIMOOCEBOM WH-
repdeiice OyayT orobpaxkarbes T01bKO 1epsbie 3 (ocu X/Y/Z). Onnako BO3MOXKHO paborarb U € APyruMu
OTKPBITHIMU OCSMHU (TeMHU, KOTOpbIE BU3YaabHO He oTobpaxkaiorcsa B mDrive Direct Control), mus storo

HY2KH

0 WCMOIB30BaTh CKpunTOBbIi 36K mDrive Direct Control. s BusyanpHOM pabOThI ¢ GOIBITUM KO-

JITIECTBOM oceii (GoJiee Tpex) nmorpebyercs 3amyCcTuTh Heckosibko okon mDrive Direct Control. Hanpuwmep, y
BAaC €CTb H-TU OCEBOU KOHTPOJJIED, TOTAa B IEPBOM OKHE IMPOTPAMMBI BbI MOYKETE OTKPBITH IIEPBBIE TPU OCH,
a BO BTOPOM OKHE OCTABIIIUECS IBE.

# mDrive Direct Control multiaxis SM1, SM2 - [m] X
Position Motor X, SM1
Move to Shift on Current position Correction table Settings X...
X 0.000 mm 1 0.000 mm o Voltage:  12.06V
Current: 4mA
Y 0 0/256 steps 1 00/256 steps <] 0 000/256 Eh QT
Z 0 < |0 v Command:Move to
Power:  Uknwn
Joystick Control
Motor Y, SM2
Y A z A\ Page Up Go home
Settings Y...
10 000 1000 -
4 i Voltage: 12.09V
: '_' Soft stop Current: 8mA
8 000 — 800 - Speed: 0 0/256 steps/s
9 STOP
i 1 Command:Soft stop
] Power:  Uknwn
6 000 — B0 1
4 ] > ] Motor Z
4 000 —‘: : Settings Z...
] 400 -
2000 ]
] 200
] 1
0 -
s T s T R e e ]
-300 -250 -200 -150 -100 -50 0 S0 = Log
v \/ Page Dow: ipts...
age Down Scrip! Exit
Puc. 5.9: TnnaBroe okno nporpammbl mDrive Direct Control B pexkume ynpapiieHusi HECKOJTbKUMU OCAMEI
B steBoit BepxHeit yacTu OkHA B rpyime mapaMerpoB Position HaxXoadaTCs MHANKATOPHI TEKYIei mo3uruu. B
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JIEBOH HM2KHEl yacTu oKHa paciosioxkenbl 6si0ku Joystick u Control, upe crasisiouue coboii rpadpuieckuii
9JIEMEHT YTIPABJIEHUS JBUKEHUEM TI0 HECKOJBKUM OCAM U OJIOK KHOMOK COOTBETCTBEHHO. B mpaBoii BepxmHeit
qacTu B Oj0kax Motor HAXOAATCsS MaHHBIE O COCTOSHUM KOHTPOJIIEPOB W MOMK/IIOYEHHBIX K HUM JIBUTATE-
Jieil B HacTOAmMMII MOMEHT. B mpaBoit HHKHEH 9acTH OKHA PACIOIO0KEHA TPYIa KHOMOK I yIIPABICHHST
nporpamMmoii B mesfoM. Paccmorpum 3tu rpymimsl 6osee mogpooHo.

5.2.3.1 Bnok no3uuun n asuxxeHus

Position
Move to Shift on Current position Correction table
X|  0.000mm = | 0.000 mm | 0.000 mm
Y| 0.000deg s 0.000deg :] 0.000 deg
Zo = |0 =

Puc. 5.10: Byiok no3unuu u JBUXKEHUST

B cronbue Current position pacmonoXeHbI WHINKATOPHI TEKYIeil MO3WIUK B IMaraxX WA KAJTHOPOBAHHBIX
emuuuiax (cm. pasee) agas oceit X, Y u Z ceepxy Buu3. Kuonka Move to ocyiiecTBisier nepemenieHue
B KOODJMHATY, 33JaBaeMyl0 3JIeMEHTaMM YIpaBJeHUus B 3TOM crojbue, a KHouka Shift on ocyiuecrsiser
CMEITeHre Ha 33aBAEMO€e PACCTOSTHUE OT TeKyIlel mo3unuu. Kcim Kakoi-To m3 KOHTPOJLJIEPOB OTCYTCTBYET
WJIA BPEMEHHO OTKJIIOYEH, TO COOTBETCTBYIOIIAS €My CTPOKA CTAHOBUTCS HEIOCTYITHOM.

5.2.3.2 Bnok BUpTyasibHOro AXXKOMCTUKA

Joystick

Y A Z A Page Up
10 000 — 1000

8000 : 800 -]
6000 : 1

< ] > 1
4000 — ]
2000 :

] 200

0 ]
r T T T T T T T X 9|
300 -250 -200 -150 -100 -0 0 50 0

v / Page Down

Puc. 5.11: Biok BUpPTyasbHOTO JKOWCTHKA

B sTom 6710Ke TeKy1mas KOOpAnHATA KOHTPOJLIEPOB BU3YaIU3UPYETCsI TOUKOMN C IBYMsI JTUHASME HA ILJIOCKOCTH
ans oceit X-Y un nuuneit ajasa ocu Z.

BILer TaKZKe BO3MOZKHO YIIPABJAATH ABUZKEHUEM KOHTPOJIJIEPOB HECKOJIBKUMU CIIOCODAMMU:

o Ilpu KHMKe MBIMKOI TAe-1u00 Ha MI0CKOCTH X-Y WK B CTOJOIE Z COOTBETCTBYIONINH KOHTPOJLIED WIN
KOHTPOJLIEPHI HAYMHAIOT JIBUKEHUE B BHIOPAHHYIO KOOPIMHATY CO CBOMMHU HACTPONKAMY JIBUKEHUS.

o Ilpm mazkaTnm M yaep>KaHUHM MBIMIKOW KPAHHBIX KHOMOK CO CTPEJKAMW BBEPX, BHI3, BIIPABO U BJIEBO
COOTBETCTBYIOIIASI OCh HAYMHAET JBUKEHNE B BHIODAHHOM HAIpaBjeHuu. IBuKeHne npexpauiaemcs ¢
samedaeruem TPU OTIHYCKaHUU KHONKY (nockLiaercs komanga SSTP).
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o Ilpu naxkarTuu u yzep:kanuu KHOIOK KJIABUATYPbI BIIPABO, BJIEBO, BBEPX, BHU3, PageUp, PageDown npu
HAXOXKIeHUU (POKYCA BBOIA B OJIOKE MXKOUCTUKA OCh X, Y min Z COOTBETCTBEHHO HAYNHAET JIBUXKEHUE B
HAMPABJIEHUY YBEJUYEHUS WJIU YMEHbIIEHUsT KOOPAUHATHI. [IBIKEHUE NpekpauLaemcs ¢ 3aMe0NeHUEM
npu oriyckanuu kHonku (mocwuiaercsa komanga SSTP). Hamuuue dokyca BBoga B Gs10Ke J2KOCTHKA
MO2KHO OTCJIEJIUTH [0 M3MEHEHUIO I[BeTa ero hoHa ¢ OesIoro Ha CBETJIO-3eJIeHbIN.

Macrmrab oceit 3amaercst B 6oke «Slider settingss Brmaakn General motor B okue Settings nHanBMIya HHO
JUIST KaXKJJOr0 KOHTPOJIIepa. ECiu BRIIIOUeHA OIIHST N0Ab306AMeAbCKUT eJUHUY, TO KOOPANHATA IO COOTBET-
CTBYIOIIEH OCH OTCYNTHIBAETCS B ITUX €IWHUIAX. B ciIydae ecim cunTaHHOE M3 KOHTPOJITIEPA TTOJIOKEHUE 110
KaKOH-TH00 OCH BBIXOJUT 34 AWAIA30H OCH, TO COOTBETCTBYIOIIMI MHINKATOP HE OTOOPAIKAETCA.

5.2.3.3 Bnok ynpasnenus

Zero

Soft stop

e
ES
=

STOP

Log

Scripts

Puc. 5.12: Bnok ynpasienns

Knonka Home ocyIecTBsgeT MONCK HAYAJILHON TO3UIINN HE3ABUCUMO JIJIS KazK 00 KOHTPOJIJIEPA, CM. pa3es
Hacmpotixa ucxodnozo nososcenus.

Kuonka Zero obuysisier TeKyIyio MO3UMIKIO JBUTATE/S U 3HAYEHUE SHKOAEPA /Il KAXK/I0I'0 KOHTPOJLIEPA.

Kuomnka Soft stop BbINONHSET KOMAaHIY MJIABHOW OCTAHOBKY IS KAYXKIOTO KOHTPOJLIEPA.

ITpumeuanmne: Knonka STOP nocbuiaer KOMAHIY Hemedaentotl 0CaH08KY KaxKI0My KOHTPOJLIEPY, copa-
ceiBaeT ux cocroguus Alarm, ouurmaer ux 6ydepbl KOMaH /1Jisi CAHXPOHHOIO JIBUXKEHUsI U OCTAHABJIMBAECT
BBIMOJIHEHNE CKPUIITA, €CJAU OH 3aIyIIeH.

Kunonka Log oTkpbIBaeT OKHO, oTOOpazkatolee jor mporpammbl. Ciona momagaer auarHocrudeckas uagop-
manus (omubKu, npeaynpexaenus, uHdopManuoHnbie coobienus) or camoii nporpamMmbl mDrive Direct
Control, or 6ubauoreku libxime, a TakzKe OT UCHOJHIEMbBIX CKPHUIITOB.

Kuomka Scripts oTkpbiBaeT OKHO PabOTHI CO CKpUNTAMU, CM. pasaen Crpunmot.
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5.2.3.4 BnoK HAVKATOPOB COCTOSIHUSI KOHTPOJIIEPOB 1 ABUraresneil

Motor X, SM1

Settings X...

Voltage: 12,06V
Current: 4mA

Speed: 0 0/256 steps/s

Command:Move to

Power:  Uknwn
Motor ¥, SM2

Settings Y...

Voltage: 12,06V
Current: 4mA

Speed: 0 0/256 steps/s

Command:Soft stop

Power:  Uknwn

Mator £
Settings Z...
Voltage: nfa
Current: nfa
Speed: nfa

Command:n/a

Power: nfa

Common settings...

Exit

Puc. 5.13: B0k nHAMKATOPOB COCTOSIHUST KOHTPOJIJIEPOB U JABUTATEJEH

3/1eCh PACIOJIOKEHbL TPU OJIOKA MHIMKATOPOB COCTOsIHUS KOHTPOJLIIEPOB U JBurareseii mis oceit X, Y u Z. B
3aroJioBKe GJIOKA PACTIONOKEH CEPUHHBII HOMEP COOTBETCTBYIONIEr0 KOHTpOJLIepa. Kakaplit 610K COmepKuT

NHIUKATOPBI:

o Voltage - HanpsizkeHne HA CUJIOBOM YaCTU JIBUTATEIS.

Current - ToK noTpebJIeHIs KOHTPOJLIEPA.

Speed - TekyImas CKOPOCTH JBUTATEJIS.

Power - cocrosinne nuranus JBUTraTEIId.

Command - IIOCJIEAHAA BBIIIOJTHEHHAA WUJIN BBIIMIOJIHACMadA KOMaH/JIa KOHTPOJIJIEPa.

Kuonka Settings X,Y,Z orkpbiBaer HACTPOIKK KOHTPOJLIEPA COOTBETCTBYIOLIErO 3TOW Ocu, cM. paszaen Ha-

CcmpotiKy NPo2pamMmo.

Cuuzy oT GJIOKOB MH/IMKATOPOB COCTOSIHUS PACIIONOXKeHbl e KHouku: Common settings u Eit.

Kuonka Common settings OTKpBIBAET JUAJIOr ¢ ODIMUMHU HACTPOMKAMHE, BKJIIOYAIONIUMHU B cebsi HACTPOUKHU
JIOTUPOBAHUS U COOTBETCTBHE CEPUUHBIX HOMEPOB KOHTPOJIJIEPOB OTOOPAZKAEMbBIM OCAM X, Y U Z.

Kuomnka Exit ocyrmecTsiisier KOppeKTHOE 3aBepIiienrne paboThl, CM. pa3aesr KoppexmHoe sasepuerue pabomot.
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Common settings n

Controller order

XaxisSN= | |1
YaxisSN= |[[2
Zaxis SN =

Drawing options

[

Curve erase delay |5,00s =

Global options

Display messages by loglevel

mbDrive Direct Control ‘Warning, error v |
Libximc [Warning, error v \
Script [Waming, error % ‘

[ Enable log autosave

Co ]

Puc. 5.14: Inanorosoe oKHO OOIINX HACTPOEK MHOTOOCHOTO MHTEpdeiica,

B okme 001nx HACTPOEK PACITONIOKEH OJIOK yIpABJIEHUS MOPSAIKOM OTOOpaxKkeHusi oceil B naTepdeiice, 610K
HACTPOEK OTPHUCOBKK KPHUBOH JBUKEHNUSA 1 OJIOK HACTPOEK JIOTHPOBAHMUS.

Tlopsiok oceit MOXKHO MEHSITh, BBIOpAB CEPHIHDLIN HOMED KEeJTaeMOil OCH W HAKAMasd KHOIKH <«BBEPX» WU
«BHI3», KOTOPBIE PACIIOJIOXKEHBI CIIPABA.

IlepBasi och B CIHCKE, TO €CTH OCh C CEPUITHBIM HOMEPOM B CTPOKE CIIpaBa OT HaAmucu «X axis SN = » Oymer
AAEHTH(PUIIPOBATHC KaK «OCh X», BTOpasi KaK «OCh Y », TPEThsl, €C/TH OHA MPHUCYTCTBYET, KaK «OCh Z».

Ecsn Bbr BBenere 3uadenue N, Oosibliiee Hysd CEKYHJ B dJ€MEHTE YIPABIEHUS < Y/I€DKAHUE CTUPAHUS» B
«ITapameTpbl pucoBauusi», TO mocaeaane N CeKyH]I IBUKEHNS KOHTPOJLJIEPa Ocu X U Y OYIyT 0OTOOpaykaThCst
KaK TpaekTopus B 2D-mpocTpaHCTBE, HAJIOKEHHOM HA BUPTYAJIHHOE OKHO ZKOUCTHKA.

Brok HaCTPOEK JIOTUPOBaHUA IIOTHOCTHIO aHAJIOTHYIECH 00HO00CHOT 6EPCUY.

B HeM MOXKHO HACTPOMTHL yPOBEHb MOAPOOHOCTH JIOITMPOBaHUs: He BbIBOAUTH Huvero (None), BbIBOAUTDH
r0sibKO owmbku (Error), omunbku u upepyupexienus (Error, Warning), owunbku, upeayupexienus u uH-
dopmanumonnsie coobienus (Error, Warning, Info) mns kaxkaoro usz uctounukos: mporpamma mDrive Direct
Control, bubsmoreka libxime u Momynp cKpumToB Scripts.

Ilpu BxIIOYEHHOM AaBTOCOXpaHeHWH 3amuch B dait npomsBoauTcs Kaxable 5 cekyua. Uwms daiira:
«xilab_log TTTT.MM.IH.csv», rae I'TTT, MM u JIJI - Tekyimue 1oz, MecsIl u jieHb cooTBercTBenHo. Pop-
Mar coxpanenHbix gannbix: OSV.

5.2.4 HacTtpoiiku nporpammol

Kuomka Settings u3 zia6H020 0KxHaA Npoepammv, OTKPHIBAET OKHO HACTPOEK.
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Settings SM1 B

Vv 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
UART
EXTIO
About device

Vv Program

> Interface

Cyclic motion
Log

> Graph
User units
About
Vv 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. 5.15: Ocuosnoe okuo nHactpoek mDrive Direct Control

TTapameTpsl TpUIOXKEHUsT TETATCS HA TPU IPYINBI: HACTPOUKU KOHTpOJIepa - rpynma «Devices, HacTpoiiku
npunoxkenus mDrive Direct Control - rpynma «Programs, XxapakKTepUCTHKH TO3UIIMOHEPA - TPYIINa, «Stages.

B neproii rpynme Device HAXOOATCS MApaMETPHI, 3HAUEHUS KOTOPBIX MOTYT XPAHUTHLCS HEMOCPEICTBEHHO B
ycrpoiictse (Bo flash-namsaru unu 8 O3Y kouTposiepa).

Bropas rpynna Program comep:xkut macTpoiiku nporpammbl mDrive Direct Control, KoTopsie He 3amuchiBa-
I0TCs B KOHTPOJIIIED, & CJIyKAT i yrnpasienus paboroit camoro uarepdeiica mDrive Direct Control.

Baxkno: Uudopmanus va BKIaJKe «Stages BPEMEHHO HE HCIOJIb3YeTCs.

Omnucanne knonok Load setting from flash u Save settings to flash wmaxomurcs B pazmene Xpanenue
napamempos 6o flash-namamu xowmpoasepa.

Bce macTpoiiku mporpamMMbl U3 EPBOIl ¥ BTOPOI TPYIIIEI HACTPOEK MOTYT OBITH 3aIlMCAHBI BO BHEITHU (aiin
LIpY HaxkKaTuu Ha KHOUKY Save settings to file.

IIpu maxkarum B mDrive Direct Control ma xkuHonky Load setting from file... macrpoiiku mporpammbi
3arpyzKaioTcs B OKHO Settings.

IIpu maxkarun ma kuonky Compare two files orkpsiBaercsa guaor Beibopa aByxX (aiiios, a 3aTeM CpaB-
HUBAIOTCs BCE WX HACTPONKM U BBIBOJUTCA CHUCOK paznuuuit. OrcyrerByonme B OnHOM u3 (hailjioB KIoIu
nomedaiorcsa B rabaune kak «<NO KEY >».

Kuonka OK 3akpbiBaer oKHO Settings ¢ coOXpaHeHHEM BCEX M3MEHEHHBIX HACTPOEK B KOHTPOJLIED, KHOIKA
Cancel 3akpsiBaer okHO 0e3 coxpanenus, KHONMKa Apply coxpanser HacTpoiiku 0e3 3aKpbITHs OKHA.
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Knonka Reset cOpacbiBaer Bce n3MeHEHHsT HACTPOEK, CJETaHHbBIE [TOCTE HOoCaeaHero naxarud Apply, niun
mocJie OTKPBITUs OKHA Settings, eciu kuonka Apply He Haxkumanack.

IIpumeuanne: IIpu coxpanennn HacTpoex B flash-naMsaTh KOHTPOILIEPA TY/Ia MOIYT OBITH 3aIIUCAHBI TOJIBKO
Hactpoiiku 610Ka Device.

5.2.5 lpadnknm

Kuomnka Charts u3 zi1a6H1020 okxHa npozpammv, OTKPHIBAET OKHO JJI PAOOTHI ¢ rpadukaMu.

0 20 Control
P | 1 1
§ 00 ; : ; [7] Position
|a- < 500 [F] Speed
g £ 400 [T] Encoder
2 Y [T] Power voltage

200

4 Winding A voltage

| A Winding B voltage
Winding C voltage
'\' Winding A current

Winding B current

2

Voltage A,
v
o

Winding C current

Averaged Power Ratio
1

S
AR A “ I | [ Temperature
RRHARARINASARANAY
RTRIRTR A RTRIRTAT Kt
EIEE R ! 7] Analog input
[¥] Flags
400
< 200 A .
ey AR
®o
ag-ZOO Av )UJ ,J J ) Ry L View Save

400
200

Current B,
x10 mA
o

-200
-400

STATE_SYNC_OUTPUT
STATE_SYNCINPUT

A ISOR'
STATE_GPIO LEVEL
STATE_BUTTON_LEFT
STATE_BUTTON RIGHT

Al 35 _EDGE
T T

Hags

Voltage B,
v
AN o N oa
— buobwbwbad bobobenbod bobobasbiod bbb bind odeoloobol

T
0 20

data size:63 KB stopped

Puc. 5.16: Okuo rpacdukos nporpammbr mDrive Direct Control

B sneBoit yacTu OKHA PACITONOKEHBI rpadUKN BEJIMYNWH, B MPaBO# 4acTu OKHA pacmosioxker 00k Control,
COIepIKAIMil 9JIeMeHThI ypasjienns rpaduxkavu. Beepxy 610ka Control pacnosoxkenst diaru BKIOUEHUS
pa3mugHbIX TpaduKoB, BHU3Y 610ka Control pacnosioykena rpymmna KHOMOK 7T YIIPABJIEHUs COXPAHEHHBIMI
JAHHBIMA TPAPUKOB.
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5.2.5.1 Orvobpaxaembie Ha rpacdmkax BesIMYUHDI

Position - mepBudHOE MOJIE, B KOTOPOM XPAHUTCS TEKYIas MO3WINSA, KAK Obl HU OBbLIa yCTPOEHA, 00-
parHas cBsa3b. B ciayduae paborst ¢ BLDC-aBuraresemM B 9TOM MoJie HAXOAUTCS TEKYIAs MO3UIUS 110
JIAHHBIM C HKOZEpa, B ciydae paborsl ¢ ]I (maroBbiM auraresneMm) B 3TOM II0JI€ COAEPIKUTCS 3HA-
YeHHEe TEKYIIel HO3UIMK B I1arax;

Speed - TekyIas CKOPOCTb;

Encoder - mo3urtiusi 10 BTOPOCTENEHHOMY JATYUKY TIOJIOKEHIWS;

Power voltage - nanpsizkerne CUIOBOH TacTH;

Winding A current - B cnyuae IIJI, Tok B oomMoTke A; B cayuae BLDC, ToK B mepBoii 06MOTKeE;

Winding B current - B cnygae IIJ1, Tok B obmorke B; B ciaygae BLDC, Tok Bo BTOpOii 0OMOTKE;
Winding C current - B ciygae BLDC, Tok B Tperbeit oomorke; B ciaygae IIIJ] He ucnomb3yercs;

Winding A wvoltage - B caydaae I/, manpsizkenue na oomorke A; B ciaydae BLDC, nanpsikenue na
mepBOii 0OMOTKE;

Winding B voltage - B ciyuae IIJ1, nanpsxenune wa oomorke B; B ciyuae BLDC, nampsikenue Ha
BTOPO# 0OMOTKE;

Winding C voltage - B ciyaae BLDC, nanpsizkenue na Tperbeit oomorke; B cirydae IIIJ1 #e ucnonb3yercs;
Temperature - TeMIIepaTypa mpoIeccopa KOHTPOJLIIEPA,;

Joystick - 3HaUYeHMEe BXOJHOIO CUIHAJIA OT J?KOMCTHKA;

Analog input - 3HaYeHEEe AHATIONOBOIO BXOJA I MOJb30BATETHCKUX 3374

Flags - cocrosinme (piaroB KOHTPOJLIEPA.

5.2.5.2 ®yHKUMM KHONOK

Clear - ouniaer COXpaHeHHbBIE JAHHBIE U OKHO rpaduKoB;

Start - HadWHaeT 3anuch MAHHBIX U OoTOOpaykenwe rpadgukoB. Ecim Briouena omnmwmsi «Break data
update when motor stopped» B Program -> Graph, 10 3anuch JaHHBIX 1 aBTOIPOKPYTKA rpadpuKOB
MpU OCTAHOBJIEHHOM JIBUTATE]IE TIPOUCXOIUTH HE OyIeT;

Stop - OCTaHABIMBAET CIYNTHIBAHUE TAHHBIX;
Save - coxpansier gaHHbIE TPADUKOB B (hailr;

View - orkpbiBaeT HOBOE OKHO, B KOTOPOM MOXKHO 3arpy3utrh (¢ nomouipio Kuoiiku Load) u nocmorpers
paHee COXpaHeHHbIE TPAdDUKH.

Ezport to CSV - sxkcnoprupyer nanubie rpadukos B (daitn dopmara CSV.

5.2.5.3 OrpaHuyeHune 3Ha4eHus

Ecsin ycranossieno orpanudenue Jjisi CKOPOCTHY, HAIIPSI?KEHNUST CUJIOBOM YaCTU MM TOKA OTPEOIeHUsT CHIIOBOI
YaCTH, 3TO ONPAHUYEHNE OTOOPAYKAETCS HA, rpaduKe MyHKTUPHON JIMHUEH:

5.2.
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20 40 60 Control

[] Position

[V] speed

[¥] Encoder

[T] Power voltage

Speed,
rpm
N
S
1

Puc. 5.17: I'paduk ckopoctu B mporpamme mDrive Direct Control ¢ orpanuuenuem cCKOpOCTH

5.2.6 CkpunTtbl

Kuonka «Scripty u3 240461020 0kHa NPO2PaMMYL OTKPBIBAET OKHO /sl pabOThI CO CKPUIITAMHU.

Scripts SM1 n

I A | 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(i]);

while (1)
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; 0 = e eco 2
var decel = 5000; //Deceleratio e in steps / seco 2

axis.command_stop();
axis.command_zero(); ZERO co
var m = axis.get_move_settings(Q);

m.Speed = speed; t

m.Accel = accel; Load
m.Decel = decel; eceleratio
axis.set_move_settings(m); te movement settings into the controlle Save

Puc. 5.18: Okno ckpunros mDrive Direct Control

B neBoit yacTu OKHa PACIIOIOKEHO TOJIE JIJIsT PEJIaKTUPOBAHUS TEKCTA CKPUIITA, B PABOM 4acTh OKHA, pac-
mostoxken 6s10k Control, comepzkamuii 3J1eMEeHTHI YIPABJICHS CKPUIITAMHY.

5.2.6.1 ®yHkunun KHOMOK

e Start - 3amyckaer BblIOJIHeHHe CKpuiTa. HeakTuBHA, ecm cKkpunt yxe Boinoasgercs. Cpasy mocie Ha-
JKaTNsT KHOMKY M JI0 HAYaJIa WHTEPIPETAINA CKPHTITA TPOUCKOANT ABTOMATHYECKOE COXPAHEHWE CKPHIT-
Ta, BO BpeMeHHbI daitn (cM. HuxKe).

e Stop - ocTaHABIMBAET BBINOJHEHWE CKpUNTa. HeakKTUBHA, €CJM CKPUIT B JAHHBIA MOMEHT HE BBITIOJ-
HAETCH.
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e Save - BbI3BIBAET JAMAJIOr BbIDOpa (haiiyia KyJa OyJeT COXpaHEH TeKyIui CKPHUIT, OTODPAXKAEMbIil B
okue. HeakTuBHA BO BpeMsi BBITTOJTHEHUST CKPUIITA.

e Load - BbI3bIBAaET AMAJIOT BHIOOPa draiiyia /jist 3arpy3Ku B OKHO CKpUNTOB. HeakTBHA BO BpeMsi BBITIOJI-
HEHUs CKPUIITA. BHUMaHuWe, B CIydae 3arpy3Ku BCE HECOXPAHEHHBIE M3MEHEHUsI TEKCTa B OKHE OyIyT
[HOTEPSHbI!

B MomeHT cTapTa mporpaMMbl B OKHO «Scriptings 3arpyzkaercs MocaeaHee COXPAHEHHOE COIEPIKUMOe TEKCTA,
B OKHE. ABTOCOXpaHeHI/Ie OIPOUCXOIUT Iepea KaKJIbIM CTapTOM CKPHIITA, & TaKzKe II€pe] BbIXOJI0M U3 mDrive
Direct Control, daiisi aBTOCOXpaHeHuss HAXOAUTCH B IUPEKTOPUU MOJIH30BATEIBCKAX HACTPOEK MPOTPAMMBI
u uMeeT mMsi «scratch.txty.

Ilpumeuanue: BrinogHeHNEe CKPUNTA OCTAHABINBAETCS MPU HAYKATHM KHOMKKA «StOp» B TJIABHOM OKHE
MPOTPAMMBI, ITO CIEJIAHO /JIsi IKCTPEHHOW OCTAHOBKM JBUXKEHUS B ciaydae Heobxomumoctu.Knomka STOP
MOCHLIAET KOMAHIY HeMeOACHHOT 0CMaHOBKY KAaXKIOMY KOHTDOJIEPY, cOpachiBaeT ux cocrosuust Alarm,
ouninaeT ux 6ydepbl KOMaHI Jjisd CHHXPOHHOTO [IBUKEHUS U OCTAHABJINBAET BBIMOJHEHUE CKPUIITA, €CIIU OH
3aIlyIIIeH.

Onucanne si3bIKa CKPUIITOB HAXOAUTCH B paszene [Ipozpammuposarue.

5.2.7 Jlor mDrive Direct Control

8 mDrive Direct Control 3.03 - SM1 - ] X

© Settings... | charts... & saipts...
Control

0.000 mm

4 u »

4] | @Home Q zero © stop Ocydec | M
-300 -250 -200 -150 -100 -50 0 50
Move to [ 0.000mm 2]
Shift on [ 0.000 mm < ]
Power Motor
Power voltage: 12.07V Speed:  0.000 mm/s
Temp.: 3%6.6°C Conmnd:JSoft S0
Power: Uknwn
Program
Sync buf free: 0
Date Time  Source Message
2023.09.11 10:38:17.132 mDrive E
Clear log Savelog Tech. support Exit

Puc. 5.19: Okno sora nporpammbl mDrive Direct Control

B mmxme#t gacru rmapuoro okua mbDrive Direct Control pacmosoxen Jior, B KOTOPBIil 3alUCHIBAIOTCS CO-
obmenna or 6mbmmorekn libxime. B mero raxske BbIBOgATCA coobmennsa camoro mDrive Direct Control m
UHMEPNPEMAMOPA CKPUNIMOE.

Jlor umeer 4 KOJIOHKMU: JdaTa 1 BpeMd BOZHUKHOBEHUA 3allMCH, KCTOYHUK U TEKCT COO6meHHH.
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Coo0lienuss UMEIT yPOBEHb JIOITMPOBAHUs, O3HAYAIOIIMI BaXKHOCTb COOOILEHUs: OIMOKA, IIPeiylpexK/ie-
Hue u uHGOpMaNuoHHoe coobmenne. CoobIeHns OMMUOOK BBIBOISATCS KPACHBIM I[BETOM, TPEIYNPEXKICHUs
KEJITHIM, NH(OOPMAITHOHHBIE COOOIEHUST 3eIeHBIM.

HacrpouTsb T BEIBOIUMBIX COOOIEHMIT B JIOI MOXKHO HA BKJIake Hacmpolixa a02uposarus B OKHE HACTPOEK
[IPOTrPAMMBI.

5.3 Hactpoiikn koHTponnepa

5.3.1 Hactpoiika kuHematuku asuxkenus (LLlarosbiii gBuratens)

B okue Hacmpotiixu npozpamms. Device -> Stepper motor

Settings SM1 n
Vv 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 2.100 mm/s o

Power management

e o Nemia arnt

Control [ current as RMS

Position control

Home position Motion setup

PID control .

T syne Working speed [2.566 mmys $

UART [ Backlash compensation 28.750 mm <

EXTIO

About device Backlash compensation speed 2.566 mm/s <
Vv Program M Acceleration ]5.000 mm/s? < I

> Interface
Cyclic motion Deceleration 179‘833 mm/s? < |
Log Steps per turn ]200 steps < |

Graph
User units Microstep mode 1/256 step
About

Vv Stage

Positioner name

<

Single-ended <

Encoder counts per turn IZODU counts 2

[ Encoder reverse

BackEMF estimator

Autodetect Inductance 0 S

Autodetect Resistance 0 =

Autodetect Back-EMF coeffident |0 <

Load settings from flash | | Load settings from file...
Default file location Save settings to flash Save settings to file...
Compare two files
R [ I

Puc. 5.20: OkHO HACTPOEK KUHEMATUKY JIBUKEHUS IIIArOBOTO JIBUTATEJIS

5.3.1.1 Motor parameters - HacTpoiiku, HEMOCPEACTBEHHO CBSI3aHHbIE C 3J/IEKTPOABUraTENIEM

Revers - ycranoBka 3toro dJiara mo3BOJISIET CBA3aTh HAMPABJIEHHE BPAIIEHWS [IBUTATEJsI ¢ HANPABICHNEM
cuera TekyIeit mo3uruu. M3menure cocrosane diiara, ecjiv moJ0KUTETbHOE BPAIIIEHUE [BUTATEIS Y MEHBITA~
er cueTdnK mo3unuu. JleficTBue 3Toro ¢yara paBHOCHIBHO MOAKIIOYEHHIO OOMOTKH JIBUTATENIs B OOpATHOM
MOJISTPHOCTH.

Move with maz speed - Tpm ycTaHOBJIEHHOM (bjIare IBUTATETH UTHOPUPYET 3aJaHHYIO0 CKOPOCTH W BPAIAETCS
C MAKCAMAJIbHON JOMYCTAMOI CKOPOCTBIO.
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Limit speed with max speed - nipu yCTAHOBJIEHHOM (DJiare KOHTPOJIIED OIPAHUYMBAET MAKCHMAJIBHYIO CKO-
pPOCTH TIO KOJIMYECTBY IIAroB B CEKyHIy 3HadeHuneM nons Maz nominal speed. Hanpumep, ecim cKopocTh
MPEBBICUIA HOMWHAJIBHOE 3HAYEHWE, KOHTPOJLIED OYyJIeT CHUXKATH BBIXOIHOE BO3IEHCTBHE, MOKA 3HAYEHUE
CKOPOCTHU He BEPHETCsT B Mpeesibl HopMbl. QIHAKO MPU 3TOM KOHTPOJLIEP OCTAHETCS B pabOYeM COCTOSTHUU
u OyJeT BBIMTOJIHIATD TEKYILYTO 3a1ady.

Mazx nominal speed - HoMWHATIHHAST CKOPOCTH PAOOTHI IBUTATEIIS.

Nominal current - HOMUHAJIBHBIN TOK Yepe3 ABuraresh. KoHTposiep OyaerT OrpaHndIruBaThG TOK STUM 3HAYE-
HUEM.

Current as RMS - npu ycranoBieHHOM uiare 3aJaBaeMoOe 3HAYEHHE TOKA WHTEPIPETUPYETCH KAK Cpeji-
HEKBA/IPATHYHOE 3HAYEHUE TOKA, €CJU (DJIar CHAT, TO 3aJaBA€MO€ 3HAYEHUE TOKA MHTEPIPETUPYETCH KaK
MaKCUMaJbHas aMIINTyaa Toka. [logpobree B pazaene Pacuém HomMunaibHozo moka.

5.3.1.2 Motion setup - HaCTpOWKK, CBSA3aHHbIE C KUHEMATUKON OBUXEHUS
Working speed - cKOpOCTb [IBU2KEHUSI.

Backlash compensation - kommencamus jgodra. Tak Kak MexaHHKa ITO3UITHOHEPA HE HJIEATbHA, CYIECTBYET
pa3iuune Tpu MOAXOJE K 3aJaHHOI TOYKE CIpaBa W CjIeBa. [Ipu BKIIOYEHHOM PEXKWME KOMIIEHCAINHU JTI0dh-
Ta TO3WIMOHED Oy/eT TMOAXOAUTH K TOYKE BCEr/ia C OJHOI CTOPOHBI. YCTAHOBJIEHHOE 3HAUEHUE OIpeesisieT
KOJIMYECTBO IIAroB, Ha KOTOPOE MO3UIMOHED OYIEeT MPOXOAUTH 3aIaHHYI0 TOYKY YTOOBI BO3BPAIIATHCSA K HEH
¢ OJHOHI U TOH Ke cTOpoHbl. Ecim ykazanHoe 4ucyio GoJibiiie Hyss, TMO3UIHOHED OyIeT MOAXOAUTh K TOYKE
Beerga cnpasa. Eciu MeHbIe Hysist, TO BCErIa CJIeBa.

Backlash compensation speed - ckopocTh KommeHcanuw JgodTa. [Ipr BKIIOYEHHOM pEXXMME KOMIEHCAITH
modra Backlash compensation no3urmonep OyaeT TMOIXOAWTH K TOYKE CIIPABA WJIU CJIEBA C YCTAHOBJIEHHON
CKOPOCTBIO, OIPENEIsaeMOil KOMMIECTBOM IIATOB B CEKYH/LY.

Acceleration - BKIIIO9aeT peXKUM JIBUYKEHUsI C YCKOPEHUEM, YUCIOBOE 3HAYEHHUE TOJIsl ITO BEJIMIUHA YCKOPEHUS
JBUKEHUA.

Deceleration - BenanHa 3aMe/JIEHUS IBUKEHUSA.

Steps per turn - onpejensieT Js KOHTPOJIEPA KOJUYECTBO IIATOB 7Sl COBEPIIEHWS IBUTATEIEM OJIHOTO
nosHoro obopora. Ilapamerp ycraHaBIuBaeTCs MOTb30BATEIEM.

Microstep mode - pexxum pesnenus wara. Jocryuno 9 pexxumos: or uesoro wara 4o 1/256 wara. Ouucanue
pexuMOB B paszaene [loddepoicusaemvie muns, deuzamenet.

5.3.1.3 Hacrpoiiku obpaTtHoii cBa3n

B kauecTBe marunka oOpaTHO CBS3MW s IIATOBLIX ABHUTATEE€H MOXKET HCIOIb30BaThCA dHKOAep. s ma-
TOBBIX JBHUraTe/eH JTOCTYIIHO TPU PEKUMa OOPATHON CBA3M.

None - 6e3 obpaTHOil cBs3u. /IBUKEeHNE OCYIIECTBIISIETCS B IIAraX.

Encoder - pexxum 3a1aHus IBUKEHNS B BEJIMYNHAX OTCYETa SHKOAepa. [Ipu BKIIOYeHnn JaHHOM OMIuu JOCTY-
TIeH BBIOOP THUITA SHKOAEpa: HeanddepeHnaTbHbli, uddepeHnaaIbHbI WX aBTOMATHYIECKOE OIIpeIeIeHne.

Encoder mediated - B 3TOM cilydae IBHKEHHE OCYIIECTBJISETCS 33 HECKOJIHKO HUTEPAIUl ¢ KOHTPOJIEM II0JI0-
JKEHUsI TI0 3aBEPINIEHII0 KAXK IO UTePAIny 10 SHKOJEPY.

Encoder counts per turn - mapaMerp ONpeaesieT KOJUIeCTBO UMITYJIBCOB dHK0Jepd HA OIUH TOJIHBIA 000pOT
OCH JBUTATES.

Encoder reverse - peBepc 3HKOAEPA.
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5.3.2 Hactpoiika guana3oHa ABUXXEHUSI U KOHLEBbIX BblK/loHaTene

B okue nacmpoer npoepammu, Device -> Borders

Settings SM1

v 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
UART
EXTIO
About device

Borders setup
O By position

Left border -291.000 mm

Right border |51.000 mm

[ stop at left border
[ stop at right border

(@) By limit switches
Limit switch 1

Pushed position |open
Border left
Limit switch 2

Pushed position |open
Border right

[ Border misset detection

Vv Program
> Interface
Cyclic motion
Log
> Graph
User units
About
Vv 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 o 1 concel [ [ oy

Puc. 5.21: OKHO HaCTPOEK JAualla30HA JBU2KEHUsI ¥ KOHIIEBbIX BbIKJIOYATE el

I'pynmna mapamerpoB Borders setup comepxut mapaMerpbl TPAHUI] U KOHIIEBBIX BBIKJIIOYATEIEH. DTH mapa-
MEeTPBI MO3BOJIAIOT TPEIOTBPATUTD BBIXO/ MO3UIMOHEPA 33 IOMYCTUMbIE (DU3NIECKUE TPAHUIIBI €r0 TIepemMe-
IIEHUS WJIA OTPAHWYHUTD JUAMIA30H IIePEeMeIeHnsl B COOTBETCTBUH C TPEDOBAHUSME MMOJIb30BaTessA. ['panuibt
MOI'YT OLUPEAEIATbC JIMOO 110 OJIOKEHUTO [I03ULMOHEPA (OlPEe/IesIsieMOMY 110 BHY TDEHHEMY CYETUYUKY 1IAIOB
KOHTDOJLJIEPA), JTUOO TIO KOHUECEHLM GbIKAIOUATNENAAM, YCTAHOBJICHHBIM B KDARHUX TTOJIOKEHUAX TTO3UIUOHEPA.

Eciu anmapaTHbIX OrpaHuYduTe el Ha UANA30H IBUYKEHNS HET, & MO3UIIMOHED TpedyeT TaKOro OrpaHuIeHus,
TO MOXKHO HCIIOJIb30BATH TPOTrPAMMHBIE KOHIIEBBIE BBIKIOYATENU. [IJIsT yCTAHOBKY TPAHMUIL 10 BUPTYATbHBIM
KOHIIEBBIM BBIKJIIOYATENISIM HEOOXOAUMO BhIOparh MyHKT By position u ykaszarh 3uadenus: Left border u Right
border, KOTOpbIE COOTBETCTBYIOT JIEBOMY U IIPABOMY KPAIO COOTBETCTBEHHO. W CnOb3yoTes 1moJist JIeBOit rpa-
HUIBI U TPABOii MPaHUIbl (3HAYEHNE TIPABOH IPAHUIILI TOJIKHO ObITH 6OJIbIIE JIEBOit). B 3TOM pekume JieBblit
KOHIIEBUK CUMTAETCS AKTUBHBIM, €CJIU TEKYIIAsl MO3UIINAs MEHbIIIE JIEBOU MPAHMUIIBI, a TPABBIA - €CJIN TEKYIIast
no3unus OOJIbIe TPABOI rpaHuIlbl AprKeHus. CpabarbiBaHWe MPOUCXOIUT 38 BPEMs OKOJIO OTHON MUJIIHCE-
KYHJIBL.

IIpeaynpexxaenmue: lIporpaMmMHoe orpaHnYeHre IUANA30Ha, PAOOTAET HAIEKHO TOJIBKO, €CIN He TPo-
MCXOIUT HEIMOCPEICTBEHHOrO 3aJanus HoBoi mo3urnmu Komaugamu ZERO nan SPOS, mer morepu mmaros
WJIA HEACIPABHOCTH SHKOJEPA, IIPU €ro HCIOJIb30BAHUN IS [IO3UIMOHUPOBAHKS, 8 TAKXKE HE IPOUCXOIUT
4acTOM [OTepU MUTAHUS BO BpeMs ABuxKeHus. Ec/ii BOSHUKI/IA OfHA U3 TaKUX IIPODOJIeM, TO IPOrPaMMHbIMA
JIMALIA30H HAJIO 1IEPEHACTPOUTh. ABTOMATHYECKH 3TO MOXKHO CIEIATb €CJIUM €CTb [OAXOSIIMA OIOPHLII
JIATYUK C MOMOIIBIO A8MOMAMUNECKOT KAAUOPOSKU HYAEE0T NOZULUL.

s yCTaHOBKHM I'PAHUIL IO [OJIOXKEHUI0 HeOOXOAUMO OTMETHTh yHKT By position u ykasarb 3Hadenus Left
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border u Right border, koTopble COOTBETCTBYIOT JIEBOH U IPABOI I'DAHUIE COOTBETCTBEHHO.

i yCTAaHOBKYM T'PAHWUIL O KOHIIEBBIM BBIKJIIOYATEISIM HEOOXOOAUMO BbIOparh myHKT By limit switches u
HaCTPOUTH PAOOTY KaXKIOT0 M3 JABYX KOHIIEBBIX BBIKJIOYarenein Limit switch 1 u Limit switch 2.

Pushed position - cocTosinre KOHIIEBUKA, KOIIa OH JOCTHTHYT: 3aMKHYTOE WU PA3OMKHYTOE.
Border - pacmonoykenne TaHHOTO KOHIIEBUKA: CJIEBA WJIN CITpaBa pabodvero Auarna3oHa MO3WINOHEPA.

s IpUHYANTEIHHON OCTAHOBKM JBUTATENIsl IPU JIOCTHUXKEHUN TPAHUIl oTMeThre Stop at left border w/wmm
Stop at right border. Toraa KOHTPOJLIEP OyAeT UTHOPUPOBATH JIFOOBIE KOMAHIbI, TOAPA3YMEBAIONINE TBUKEHIE
B CTOPOHY KOHIIEBHKA, €CIIH COOTBETCTBYIOIMI KOHIIEBUK YK€ JOCTATHYT.

IIpu gocruzkeHnn IPAHUYHOrO IIOJIOZKEHHST 3ar0OPAeTCs COOTBETCTBYIOMIMI MHIMKATOD B IVIABHOM OKHE IIPO-
TPaMMBbI.

Ecmu dbmar Border misset detection ycranoBjieH, gBUraTe/ib OCTAHABINBACTCS MPU JOCTHKEHUN 00EMX rpa-
HUI[. JTa HACTPOIKA Hy>KHA JIJisi NMPEJOTBPAIIEHUs MOJOMKHU JIBUrATEs PU OOHAPYXKEHUH MOTEHIMATHHO
HEIPABUIBLHO HACTPOEHHBIX KOHIEBUKOB. Q0si3aTebHO npounTaiite moapobHee Tpo paboTy KOHTPOJIEpa B
9TOM PeKUME B pasjelie Pacnonoscenue KOHUeBbT 8biKA0UWaAMenet Ha MPAHCAATIOPAL .

5.3.3 HacTtpoiika npegesnbHbIX NapaMeTpoB KOHTpOJsiepa

B okue nacmpoer npozpamms, Device -> Maximum ratings

Settings SM1 n

v Device
Borders
Maximum ratings [ Low voltage protection
Motor & Driver type
DC motor
BLDC motor Max current (power) 4000 mA

Critical board ratings

o

Low voltage off 8000 mV

| [

Stepper motor Max voltage (power) [55000 mv
Power management

Brake control Max temperature [ao °C
Control
Position control Misc
Home position
PID control

O

Switch off power driver on overheat (>125 °C)

TTL sync Switch off power driver on H bridge alert
UART Enter Alarm state when edge misset s detected
EXTIO )
¥
About device Sticky Alarm flags
v Program [ Reconnect USB on link break
> Interface [ WRM Alarm

Cyclic motion
Log
Graph
User units
About
Vv Stage

Positioner name

Engine response Alarm

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

Compare two files

Reset E Cancel Apply

Puc. 5.22: OkHO HACTPOEK KPUTUUIECKUX MMAPAMETPOB KOHTPOJLIEPA,

Critical board ratings - 3Ta rpyrmmna mapamMeTpoB OTBEYaeT 38 MaKCUMAJIbHBIE 3HAYEHUST BXOTHOrO TOKa Max
current (power), nanpszkenus Maz voltage (power) Ha KOHTpOJLIEpe U Takxke Temueparypy Maz temperature
naThl (eCJU U3MEPEeHUE TEMIIEPATYPbI IPOU3BOAUTCS Y JIAHHON BEPCUU KOHTDOJLIEPA).

Ecsn 3nagenue Toka, morpebasgeMoro KOHTPOJLIEPOM, MU BEJIUYNHA MUTAIONIEr0 HAPIAKEHUs, U TeMIIe-
) ) )
parypa BbLi/IyT 3a IIpe/esibl yCTAHOBJIEHHbIX 3/1eCh 3Ha4eHUuil, KOHTPOJLJIEeD OTKJ/II0YaeT BCe CU/IOBble BbIXO/bI
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u nepexoaur B cocrognue Alarm. IIpu 31oM B ryiaBHOM OKHe Takxke Oyjer uadopmauus 0 cocrogauu Alarm
(dbou OKHA CMEHWTCS Ha KPACHBI) U y MapaMeTpa BBIMIEINIEro 33 JOMyCTUMbIE MPAHUIILI 3HAYEHUE O0TOOpa-
JKAeTCs CUHUM WJIM KPACHBIM [[BETOM (HMZKE UJIM BBIIIE HOPOTa, COOTBETCTBEHHO).

IIpu ormedernrom dare Low voltage protection BKIIOYUAETCS 3aIMATA OT HU3KOTO HANPSKEHNs MuTanus. Low
voltage off 910 TO HAIPsI)KEHUE MUTAHUS, [IPU KOTOPOM KOHTPOJIIED MEPEXOAUuT B cocrosaue Alarm.

B rpymnmy Misc BXOAAT BCe OCTAbHBIE HACTPONKN KPUTHIECKUX TTAPAMETPOB.

Switch off power driver on overheat (> 125 °C) - ycTaHOBKA JAHHOTO MEPEKJII0YATE/IA OOECIIEINMBAET COCTO-
staue Alarm npu neperpese.

Switch off power driver on H bridge alert - ycTaHOBKa JAHHOTO IEPEKJIIOYATENSE 00ECHEUUBAET COCTOSHUE
Alarm mpm curHAJIE HEMOJMAIKN B CHJIOBOM JIpaiiBepe.

Enter Alarm state when edge misset is detected - mpu ycraHoBke 3Toro ¢Jiara KOHTPOJIIEP BOHIET B COCTO-
save Alarm npu oOHApYKEHUM JOCTHXKEHWsI HEBEPHOW rpaHulipl (cpabaTbiBaHue IMPABOrO KOHIEBUKA DU
JIBUXKEHUM BJIEBO, UM HA00ODOT).

Sticky Alarm flags - 3anunanue cocrostaust Alarm. Ipu cusrom duare Sticky Alarm flags konrposnep cuu-
maer daar npuumabl Alarm npu €€ ucuesHoBeHWM (HANPUMED, TIPEBBIMIEHUE TOKA MPOU3OILIO, & JAJBIIE
00MOTKY OTKJIOUUJIMCh, ¥ TOK CHOBa, cuusujics). [lpu ycranosnennom diare Sticky Alarm flags dbaaru npu-
quabl Alarm u cam pexxum Alarm OYUIIAIOTCS TPU TOCHLIKE KOMAHIbI Stop.

Reconnect USB on link break - npu ycranoBke storo ¢iara Oymer Brioden 6ok mepesarpysku USB-
COEJIMHEHNsI CO CTOPOHbBI KOHTPOJLJIEPA [TPH TTOJIOMKE CBSI3H.

WRM Alarm - npu ycTaHoBKe JAHHOTO (rjiara OyIeT MPOBOJUTHLCS MPOBEPKA OMMOOK, CBA3AHHBIX C PACCO-
IJIACOBAHMEM OOMOTOK JIBUTATEJIS.

Engine response Alarm - npu ycranojaeHHOM (bjiare IPOBEPSIOTCS OMUMOKKM PEeaKIUKU ABUrATE/sl HA YIpPaB-
JISIOIEee BO3/IeiiCTBHE.

5.3.4 Hactpoiika napameTtpos 3HepronotpebseHus

B okue nacmpoer npozpamms, Device -> Power Management
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Settings SM1 B
Vv Device
Borders [ current reduction enabled
Maximum ratings
. Current in hold mod K <
Motor & Driver type urrentin hoid mode \M J
DC motor Current reduction delay [1000 ms S
BLDC motor [ Power off when stop
Stepper motor
Power management Power off delay 60s 2
Brake control Jerk free
Control
Position control Current set tme 300 ms o
Home position
PID control
TTL sync
UART
EXTIO
About device
Vv Program
> Interface
Cyclic motion
Log
> Graph
User units
About
Vv 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 o [ concel | [ oy

Puc. 5.23: OxkHO HACTPOEK IHEPTOMOTPEOTEHNS

o Current reduction enabled - BkodeHne DYHKIINN CHUXKEHUS IHEPTOMOTPEOICHUS.

e Current in hold mode - napamerp onpenenser ypoBeHb TOKA B % OTHOCHTEILHO HOMHHAJIBLHOIO 3HAYE-
uust B pexknme ynepxkanus (hold mode). dnamazon 3uagennii: 0 .. 100%.

o Current reduction delay - mapameTp ompeessieT 3aep:KKy oT mepexona B cocrosiaune STOP 1o ymenn-
menns Toka. 3mepserca B mc. wnamazon 3uadenwnit: 0 .. 65535 Mc.

e Power off when stop - Bkmoyenue PyHKIMHA BLIKJIIOYEHUS [INTAHUS ¢ 0OMOTOK JBUIATEs IIPH [IEPEXO0/IEe
B cocrosare STOP.

e Power off delay - mapamerp ompenesnsieT 3aIepKKYy B CeKyHIax or mepexona B cocrosane STOP 1o
TTOJTHOTO OTKJ/TIOYEHUS MUTaHusd asuraresnd. lwamazon 3nadennit: 0 .. 65535 c.

o Jerk free - Bkaouenue (byHKIUH CTIIAKUBAHWS TOKA JJIsl YCTPAHEHUS BUODAIMH JTBUTATEIIS.

o Current set time - napaMerp Ompeeser BpeMs YCTAHOBJIEHUS TOKA B MUJUIHCEKYHIaX. TOK HE MOXKer
MEHATHCS ObIcTpee, ueM Ha 100% oT HoMUHANBHOTO 3a 3T0 BpeMs. Juanason 3uauenwnii: 0 .. 65535 mc.

HO,ZLpO6HO€ OIMUCaHUE ITUX IMapaMETPOB HAXOJUTCA B I'JIaBe S/npaeneHue nuUMaHUem J06Uu2amens.

5.3.5 Hactpoiika ncxogHoro nono>xeHus

B okue nacmpoer npoepammo, Device -> Home position
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Settings Axis2 B
v Device
Borders 1stmove drecton left -
Maximum ratings
Motor & Driver type 1stmove speed [1.00 deg/s S
DC motor
BLDC motor Slopatteg (e 2
Stepper motor [[] Use second phase of homing
Power management Bl haf ban
Brake control
Control ve direction right v
Position control e eed 0.10 degfs =
Home position
PID control Stop after revolution sensor v
TTL sync Standoff [-12.50 deg <
UART
EXTIO [ Use fast homing algorithm
About device
v Program
> Interface
Cyclic motion
Log
> Graph
User units
About
v Stage
Positioner name
Stage
Motor
Encoder
Hall sensor
Gear
Accessories
8MR151-30.cfg
Load settings from flash | | Load settings from fie...
[ Defauit file location Save settings to flash Save settings to file...
Compare two files
Reset [ ][ comcel Apply

Puc. 5.24: OkHO HACTPOEK HUCXOMHOTO MOJIOKEHW ST

Bkaanka Home position ycraHaBIuBaeT napamempo. Kaiudposky, ucrodHo20 nosoHCeHUs TO3UIMOHEDPA.

1st move direction - 3a7aeT HapaB/IEHUE ABUKEHNs JIBUTATEJIs /Il IOUCKA CUTHAJIA OCTAHOBKHU (BIIpa-
BO WJIM BJIEBO) JUIsL CTAHOAPMHO20 U ObLCMPO20 AJTOPUTMOB ABTOKAJIUOPOBKH.

1st move speed - 3a02€T CKOPOCTH JBUKEHHA [T IEPBOI (ha3bl cmandapmmozo ai20pumma Kaisubposk
7 BTOPOIi Pa3bl ObLCMPO20 AAZOPUMMA.

Stop after - 3a7aeT UCTOYHUK CUTHAJA OCTAHOBKU (KOHUEGOT GbIKAI0OUATNENL, damuur 000pOTN06 WU
BHEWHUT UMNYADC CUHTPOHUZAUUL).

Use second phase of homing - ycranoBka 3roro ¢uiara BKIIOYAET MouHyo J0kaiubposky JoMalnHedt
no3unuu (Bropyio ¢dhasy CTaHjapTHOrO aaropurMa KajaubpoBKu).

Blind half turn - mpu ycraHoBJIeHHOM dJiare JBUTATEIb WUTHOPUPYET CUTHAJ 00 OKOHYAHUHU BTOPOI
¢a3bl KAIMOPOBKH B TEUEHNE MOJOBHHBI 000POTA. JTO CALTAHO JJIsT TOTO, ITOOBI MOKHO OBIIO 33aTh
OIHO3HAYHBINA TOPATOK OOHAPYKEHHUS JATIUKOB, IO KOTOPBIM MPOUCXOIUT OKOHIAHUE IEPBOH U BTOPOIA
¢a3pl KaMUOPOBKH, B CIydae, KOTIa 3TH JATYMKH PACIIOIOKEHBI JOCTATOYHO OJIM3KO APYr OT IPYTa.

2nd move direction - 3aaeT HANIPABJICHUE JIBUKEHUS JBUTATEIS JJIs TOUCKA, CUTHAJIA OCTAHOBKY (BIIpa-
BO WJIM BJIEBO) It 61nopotl (hasvl Cmandapmmozo as2opumme KaJauOpPOBKH.

2nd move speed - 3a7a€T CKOPOCTDH NBUXKEHUS JIJIsI 6MOpotl (hasdvl cmandapmmuozo aizopumma Kaaud-
POBKH.

Stop after (B G0Ke HACTPOEK IJIA 6MOpoll (asv, Karubposku) - 3aJa€T UCTOYHUK CUTHAJIA, OCTAHOB-
Ki (KOHIIEBOI BBIKJIIOYATENb, JATYUK OOOPOTOB WJIM BHENTHUI MMIYJIbC CUHXpOHU3AIMHK). VICTOUHUK
CUTHAJIa, MOYXKET OTJIMIAThCS OT UCIOIB3YEMOrO s TepBoii (has3bl KaJIuOPOBKH.

Standoff - 3amaer orcryn misi GUHAIBHOTO CMEIEHWsi OT PerepHoi TouKu. HampasjieHue cMerenust
3a/1a€TCsl 3HAKOM YUCJIOBOIO 3HAYEHHs OTCTYLA (II0JI0KUTEJIbHBIA OTCTYI O3HAYAET CMELIEHUE BIIPABO,
OTPULIATE IBHBII - BJIEBO).
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o Use fast homing algorithm - stor duiar BKItogaer 6vb.cmpovill a.A20pUmm a6MoKaAUOPOSKY Ijisd yCKOPe-
HUSI TIPOIECCA TIONCKA, UCXOTHOTO TIOJIOXKEHUS .

5.3.6 Hactpoiiku cnHxpoHusauynm

B oxue nacmpoer npozpammu, Device -> TTL sync

Settings SM1 B
v Device
Borders Syncin
Maximum ratings
. Clutter time 3
Motor & Driver type s
DC motor [ Enabled
BLDC motor O Invert
Stepper motor
Power management Absolute position  |0.000 mm 3
Brake control Speed 0,000 mm/s B
Control
Position control Sync out
Home position
PID control [ Enabled
TTL sync O 1nvert
VART Puise width 100 3 | |Micoseconds v
EXTIO
About device Fixed state @0 O1
v
Program On start
> Interface
Cyclic motion On stop
Log Every 2000 counts/steps :
> Graph
User units Accuracy 0.000 mm =
About
Vv 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
et o1 [ oot | [ oo

Puc. 5.25: Bknanka «Hacrpoiiku cunxponusanuns

Tloapobmo pabora cuaxpoHU3anuu onucana B pazaene 11 L-cuHrpoHusauyu.
Sync in:

o Clutter time - HACTPOIKA MUHUMAJILHOMN JIJIMTEIHHOCTU UMILYJIbCA CUHXPOHU3ALMK (B MUKPOCEKYH/IAX).
OrnpenensieT MUHUMAIBHYIO IJINTEIFHOCTH BXOTHOTO CHHXPOUMITYJIHCA, KOTOPBIH MOYKET ObITH 3aperi-
cTpupoBaH (3ammra oT apedesra).

e Enabled - Bkmogaer paboTy B perKHUME BXOA.
e [nvert - yCTAHOB/IEHHBIHN (py1ar COOTBETCTBYET CPAOATHLIBAHUIO IO 33AHEMY (DPOHTY CHHXPOUMIIYJIHCA.

e Absolute position - O TPUXOLY CHUHXPOUMIIYJILCA TPU OTMEUEHHON HACTPONKE CMelaercs B abCoIIoT-
HYIO0 KOOPAWHATY, 33JaBAEMYIO II0JIEM mar/ MUKPOIIAr, IPpU CHATOU HACTPOUKE OCYIIECTBJIAET OTHOCH-
TeJIbHOE CMeIlleHne Ha 33/1aBaeMoe PaCCTOAHUE.

e Speed - ompeniensger CKOPOCTh ¢ KOTOPOiT TPOU3BOJUTCS JIBUKEHHE 110 TPUXOIY UMILYJIbCA CHHXPOHU3A~
UK.

Baxkuo: lcrnonb3ys CHEXpOHU3AIUIO [T0 BXOIHOMY UMITYJIbCY, YTOOBI MTHOBEHHO HAYATH JABUXKEHUE, HY2KHO
OTKJIIOUUTE (paiar jerk free, a TakzKe PEKOMEHyeTCs OTKIYUTL (paar power off when stop.
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Sync out:
Boixon cuHXpOHU3ANN MOKET HCIOJIb30BATHCS KAK «BBIXOAHONW CHUTHAJ ODIIEro HAZHATEHUS ».

e Enabled - ecnu poar ycTaHOBIEH, TO CHHXPOHM3AIMs BBIXOJA pabOTaeT COrmacHo HacTpoiikam. Ilpum
cugaroM ¢yare 3HadeHne BbIXOAA (PUKCHPOBAHO U paBHO Fized state.

e Invert - eciiu ¢pJrar yCTaHOBJIEH, TO HYJIEBOM JIOTUYECKUN YPOBEHD SIBJISIETCS] AKTUBHBIM.

e Pulse width - 3a1aeT IJIMHY BBIXOIHONO NMIIYJIECA B MUKPOCEKYH/IAX MJIM IITarax /MMITYIbCaX SHKOIEPA.
e Fized state - ycranaBiMBaeT JOrHIecKuil ypoBeHb Bbixona B 0 mian 1 cOOTBETCTBEHHO.

e On start - CAHXPOHUBUPYIONIHI UMIIYJIHC TEHEPUPYETC B HAYAJE J[BUKEHUS .

e On stop - CHHXPOHU3UPYIOIIUH UMITYJIbC TEHEPUPYETCST TTPU OKOHYAHWUN JTBUKEHUS.

o Fvery - CHHXpPOHU3UPYIONINN UMITYJIbC TeHEPUPYETCS KazK/Ible NI UMITYJIbCOB SHKOIEPA.

e Accuracy - OKPeCTHOCTH BOKPYT TI€JIEBOM KOOPJAMHATHI, MOMAJAHNE B KOTOPYIO CAUTAETCS MMOMAAHUEM
B LEJIEBYIO IO3UIMUIO ¥ BHI3bIBAET I'€HEPAIMIO UMILYJIbCA IO OCTAHOBKE.

5.3.7 HacTtpoiika Topmo3sa

B okue nacmpoer npoepammu, Device -> Brake control

Settings SM1 n
v Device
Borders [ grake control
m:’;’:‘;”r‘)rj:r‘f;pe Time between motor power on and brake off | 300 ms :
DC motor Time between brake off and readiness to move | 500 ms =
BLDC motor =
ween m top and brake on 300 ms <
Stepper motor
Power management tween brake on and motor power off | 400 ms &
Brake control Motor power off enabled
Control
Position control
Home position
PID control
TTL sync
UART
EXTIO
About device
Vv Program
> Interface
Cyclic motion
Log
> Graph
User units
About
Vv 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 [ ][ concel Apply

Puc. 5.26: OkHO HACTPOEK MATHUTHOTO TOPMO3a,

15 BKJIIOYEHUST MCITOIH30BAHNS MArHUTHOTO TOPMO3a HEOOXOAUMO yCTaHOBUTH (yar Brake control.
ITapamerpsbi:

e Time between motor power on and brake off - Bpems Mexay BK/IIOYEHHEM IIUTAHWS [ABUrATEsS U
OTKJII0OYeHrueM TopMo3a (Mc).
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e Time between brake off and readiness to move - Bpems MexK/ly OTKJII0YEHHMEM TOPMO3a U 'OTOBHOCTHIO
K apukennio (Mc). Bce KOMaHIBI NBUXKEHWS HAYAHAIOT BBIMOJHATHCA TOJHKO MO UCTEYEHUH 3TOTO
BPEMEHH.

o Time between motor stop and brake on - Bpemst MexK Ty OCTAaHOBKOM JIBUTATES U BKIIOUEHHEM TOPMO33,
(mc).

e Time between brake on and motor power off - Bpems Mex 1y BKIIOYEHWEM TOPMO3a W OTKJIIOUEHUEM
murarns (Mc). dnamason 3nadennii: ot 0 10 65535 mc.

e @yar Motor power off enabled o3nadaer, 9TO IpU CHATHH NATAHUS C MACHUTHOIO TOPMO3a, TOPMO3
OTKJIIOYAeT MUTAHUE JIBUTATEIS.

Kowmammger HacTpoiiku onucanbl B pasnene Onucarnue npomokosa 0OMeHa.

5.3.8 KoHTponb nosnuynmn

B okne nacmpoer npozpammu, Device -> Position control

Settings SM1 n
v Device
Borders [ Position control
Maximum r.atmgs e o
Motor & Driver type
DC motor Threshold 3steps <
BLDC motor Error action
Stepper motor
Power management Alarm on errors
Brake control Correct errors
Control Ignore errors
Position control -
Home position
PID control [ inverted revolution sensor
TTL sync
UART
EXTIO
About device
Vv Program
> Interface
Cyclic motion
Log
> Graph
User units
About
Vv 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 [I] Cancel Apply

Puc. 5.27: OkHO HACTPOEK KOHTPOJISI TIO3UIUN

JIist akTUBAIME KOHTPOJISA MO3UITNN HEOOXOAMMO YCTAHOBUTH (tar mapamerpa Position control.

Base - BbIOOp ycrpoiicrBa KOHTPOJIs 103uluu. B Bbinajaromem okhe Boibupaercs: sukouep (Encoder) (cm.
paszen Paboma ¢ snkodepamu) nmn garauk oboporos (Revolution sensor).

Threshold - onpezensier Konn4ecTBo morepsHHbIX 1maros (0..255), KoTopoe cuuTaeTcs ommbodHbIM. Ecin
KOJIMYECTBO TIOTEPh MPEBBIIIALT 33JaHHOEe YUCTIO MAr0B, TO ycTaHaBauBaercs duar paccornacoBanus SLIP.
JanbHelmue 1eificTBUSA 3aBUCAT OT HACTPOiiku Error action:

Ecnu ycranosnena omnmust Alarm on errors, To KOHTPOJIep Tepeiiaer B cocrosiaue Alarm state.

Ecau ycranosiena onmusi Correct errors, TO KOHTPOJIIED MOMBITAETCS CKOPPEKTHPOBATH OMIMOKY TPOCKAIIb-
3bIBAHUS JIONOJHATEIbHBIM JBUzKeHreM (CM. paznen OO0Hapyoicenue nomepu uazos).

5.3. Hacrpoiiku koHTponnepa 128



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.5.1

Ecau ycranosnena omnnusi Ignore errors, To KOHTpoJuiep He OyAeT MpOU3BOAUTD HUKAKHAX JIOMOJTHUATETbHBIX
JeiCTBUT.

Inverted revolution sensor - npu oTMedeHHOM dJiare JaTIUK 000POTOB CIUTAETCS CPAOOTABIIAM IO YPOBHIO
1, npu HeorMeuenHoM neficTByeT oObiuHag joruka: 0 - 310 cpabarbiBanue/aKTUBALMS /AKTUBHOE COCTOSHUE.

Koman/ipl HacTpOWKHU onmucanbl B pasgaeine Onucanue npomoxoss 00mena.

Baxkwno:

Feedback none: B 3Tom pexmme «Position controly mosesen m mo/KeH uCIOIb30BaThCA. «Position
control» cpaBHUBAET MO3ULMIO 110 SHKOAEPY /JATUUKY IIOJIOKEHUs U I1I€PECUUThIBAET ee B ward. Eciu
€CTh PACXOXKIEHUS MEXKIY MO3WIMAMU, B HUKHEN yacTu riaasHoro okHa mDrive Direct Control 3aro-
purcs daar «SLIP». Kpowme Toro, eciaun Brioden diar «Alarm on errorss, KOHTpoJIIep mepeiaer B
COCTOSTHVIE TPEBOT'H.

Feedback encoder: «Position controls He Hy>KHO HCIOIB30BATDH, MMOCKOJIBKY IMOJOKEHHE CTPOrO KOH-
TPOJIMPYETCs SHKOJEPOM.

Feedback EMF': ajnroputm He TOJI2KEH HCIOIB30BATHCS € BKIOUYeHHbIM (utarom «Position Controls.
g mnaBaocTu xoma B pexkxume EMF peanu3oBamno pacxoxkiaenune Mexk1y (haKTUIECKUM TIOJTOXKEHUEM
7 TmoJstoKenueM 1o mpodumio. Eciu aror (oar BKIIOUEH, MOTYyT OBITH BBI3BAHBI JIOXKHBIE CPAOATHIBAHUS
Alarm.

Feedback encoder mediated: ne pekomenjyercs Brirodarsh duar «Position Control». Bo Bpemst
JIBUYKEHUST AJITOPUTM HE OTJIMYAETCS OT PEXKMMA «NONey, HO KOTJA JBUTATEh MTPUE3KAET B MO3UIUIO,
peasbHasl O3UIHS CPABHUBAETCS C YKeJIAeMOi MTO3UINel 110 SHKO/IEPY, MTOCJIe Yero ajJirOPUTM KOMIIEHCH-
PYyeT PACXOXKIEHWE B MO3UIUAX JO MOMEHTA, TOKA MO3UITUS 110 IHKOAEPY He OyJIeT sIBJISIeTCs JKeJTaeMOii.

5.3.9 HacTtpoiika BHeWHNX ynpasisiiowmnx ycTpoicTB

B okue nacmpoer npozpamms, Device -> Control
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v Device
Bort‘{ers R Control mode Joystick v
Maximum ratings )
Motor & Driver type Joystick
BLDC motor
Stepper motor Center
Power management Figh end 10000 =
Brake control
Control B
Position control Dead zone S0% >~
Home position z
PID control [ Reverse joystick
TTL sync Joystick calibration
UART
EXTI0 . Left button Right button
About device
Vv Program Pushed position | dose < Pushed position | dose v
> Interface
Cyclic motion Click settings
Log Max dlick time 294ms S
> Graph
User units Delta 0.050 mm <
About
Vv Stage Speed settings
Positioner name Timeout Speed
0.170 mm/s >
1000 ms :
2.330 mm/s %
1000 ms <
0.000 mm/s s
1000 ms >
0.000 mm/s s
1000 ms =
0.000 mm/s s
1000 ms <
0.000 mm/s =
1000 ms >
0.000 mm/s =
1000 ms >
0.000 mm/s >
1000 ms >
-6.000 mm/s =
1000 ms <
5.000 mm/s s
v
Load settings from flash | | Load settings from file...
Defauilt file location Save settings to flash Save settings to file... |
Compare two files
e e IR

Puc. 5.28: OkHO HACTPOEK BHEITHUX YIPABJSIONIMX YCTPORCTB

Control mode - BbIOOD BHELIHUX YCTPOUCTB JJisl yIPABJICHUS JIBUIATEIIEM.
o Control disabled - BHerHIE yCTPONCTBA HE MCHOIB3YIOTCS
o Joystick - uctnionn3yercst dorcoticmus

e Buttons - UCIOAB3YIOTCI KHONKU

Baxxuo: B pexunme ymnpasjienus IKONCTUKOM (bu3MYecKre u BUPTYyAJbHBIE KHOMKN OCTAIOTCS B pabOYeM

COCTOAHUNU

B 6a0ke Joystick coaepxkarcs HACTPORKHU J2KORCTUKA.

Low end, Center u High end ompemensioT HUKHIOIO T'DAHUILY, CEPEIVHY W BEPXHIOI TPAHUILY IAATA30HA
JIKOMCcTHKA, cooTBercTBeHHO. To ecTh HopMupoBanHoe 3Havenne AIIIT pKkoiicTrka paBHOE WU MeHbIne Low
end COOTBETCTBYET MAKCHMAJTbHOMY OTKJIOHEHHIO IKOMCTUKA B CTOPOHY MEHBINNX 3HATEHHIA.

Ezxp factor - napamerp skcnoHennuanpuoil nenuaeiinocru. CM. Ynpasaenue ¢ nomoupo 0ncotcmura.

Dead zone - 30Ha HEYYBCTBUTEIHHOCTH K OTKJOHEHWIO IXKOWCTUKA, OT IEHTPAJBHOrO MOJOXKeHusi. MuHu-
ManbHb mar u3menenus: 0.1%, makcumanbnoe 3Hagenne: 25.5%. OTKIOHEHUIO JKOMCTHKA OT MOJIOKCHU
Center na Benuuyuny MeHbIIylo Dead zone COOTBETCTBYET HyJeBas CKOPOCTD.
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Reverse joystick - pesepc BozzeiicTBust jizkoiicTuka. OTKIOHEHUE JRKOMCTUKA K OOJIBIINM 3HAYEHUSIM [IPUBO-
JUT K OTPHUIATETHHON CKOPOCTH W HAOOOPOT.

Kuomnka Joystick calibration oTkpbIiBaeT nuajor KaauOpPOBKU IKONCTUKA.

<& Joystick calibration ? X
Zero position Full range Deadzone
Zeroposiion 4766 Min value 4500 Descoos oWz

Deadzone high 5456

Current position 4607 Max value 5000 Start

: e :

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 || apoy

Puc. 5.29: Inanor kaaubpOBKU IKOUCTUKA

KanubpoBka cBOANTCS K aBTOMATUYECKOMY HAXOXKIECHUIO TPAHUI] U 30HBI HEUyBCTBUTEIbHOCTH. QHA mpOUC-
XOUT CJAETYIONAM 0Opa30M:

Ilepemecrure JizKOMCTUK B KpallHUE 1IOJIOZKEHU - ITO LIO3BOJIAT HAWTU IPaHulipl. Juana3on Bcex nu3MepeHHbixX
3HQYCHUI BU3YaJIM3UPYETCA 3€JIEHON JIMHUEIL.

OtrnycruTe JKOUCTUK W HAXKMHUTE KHOMKY Start - BKJIIOYUTCH OOHAPYKEHWE 30HBI HEIYBCTBUTEIHHOCTH.
B redenwue ciemyomux 5 ceKyH UMUTUPYITE CIIydaiiHble BO3IEHCTBUS HA JXKOWCTHUK, KOTOPbBIE HE IOJIZKHbI
OBITH PACIIO3HAHBI KAK CMEIIEHNE 2KOMCTUKA U3 HYJIEBOrO MOJIOXKeHusd. /{nana3on 30HbI HEYYBCTBUTEILHOCTH
BU3YAJIUBUPYETCA KPACHON JIMHUEH.

Haxkarne xkuonku Apply mepemact BbIYHMCIEHHBIE 3HAYEHUs B OKHO HacTpoek, a Haxkarue OK mepemact
3HAYEHUS W 3aKPOeT AUAJIOr KaJIHOpPOBKH.

Baoku Left button and Right button orseuyaror 3a HACTPOIKY PHU3NIECKUX KHOIIOK.

Pushed Position - onpeneisier Mpu KaKOM COCTOAHWN (HAXKATA KHOMKA UM HET) TIOJAETCsS CUTHAJ HA JBU-
JKeHUe B KOHTPOJLIED.

e Open - orKaTas KHOMKA CIATACTCS KOMAHION IBUKEHUS.
e (lose - naxkarass KHOIIKA CUATACTCA KOMAHJION JBUKCHUS.

B 6n0ke Click settings nacTpamBaercst «KJINK» KHOMOK. HajkaTwe KHOMKN Ha, KPATKOE BPEMST WHTEPITPETH-
pyeTcs Kak KJIUK.

Maz click time - MmakcuMmanbHOE BpeMsa KauKa. JIo nmcTedeHns: 3TOro BpeMeHn mepBasg CKOPOCTh HE BKJIOYA-
ercs.

Delta - cmewenue (nenbra) nozunuu. Konrposiep cMelaercs Ha 970 PACCTOsHUE PU KAXKIOM KJIUKE.
Biok Speed settings comepxkuT HACTPOIKYM TAfiMAyTOB M CKOPOCTEH IBUKEHUS.

Timeout [i] - Bpemsi, 0 MCTEYEHUU KOTOPOrO CKOPOCTHb mepekodaercs co Speed[i] na Speed[i+1]. Ecau
Kakoii-m60 u3 Timeout|i| paBen Hysr0, TO MEpEKTIOYEHNE HA TOCTEIYIONITE CKOPOCTH TIPORCXOATD HE Oy/IeT.
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Speed[i] - ckopocTb, Ha KOTOPOI A0JzKeH paborarh Asuraress nocsie spemenu Timeout[i-1]. Eciu kakas-i1u60
CKOPOCTH paBHA HYJIIO, TO MEPEKJIIOUEHNE Ha Ty U MOCIEAYIONNE CKOPOCTH IIPOUCXOIUTD HE OyIer.

Kowmanaer HacTpoiiku onucanbl B pasnene Onucanue npomokosa 00MeHa.

5.3.10 Hactpoikn undpoBoro Bxoga-sbixoga obuiero HazHa4veHus

B okne nacrpoek nporpammel Hacmpotixu npozpamms, Device -> EXTIO

Settings SM1 ]
vV Device
Borders ExtIO setup
Maximum r.a!ings 10 pin s output
Motor & Driver type
DC motor O mvert
BLDC motor
Stepper motor EEomsEa
Power management Stop on input =
Brake control
Control Out always off v
Position control
Home position
PID control
TTL sync
UART
EXTIO
About device
v Program
> Interface
Cyclic motion
Log
> Graph
User units
About
Vv Stage
Positioner name
Load settings from flash | | Load settings from file...
Defaullt file location Save settings to flash Save settings to file...
Compare two files
e o1 et | [ b

Puc. 5.30: Brkiaagka «HacTpoiiku mudpoBOro BXoma-BbIX0/1a OOIIEro Ha3HAYEHU»

Tloapobuoe onucanue B pasaene L[u@posoti 6x00-6b.x00 00ULe20 HAZHAEHUA.
ExtIO setup

10 pin is output - ecau daar ycramnossen, To Hoxkka ExtIO paboraer B pexxnme BBIXOIA, WHAYE B PEKUME
BXO/Ia.

Invert - ecnm ¢mar ycTaHoBJeH, TO MEPEXOJ B HYIE€BOH JOTMYIECKHH YPOBEHb MPUBOIUT K BBIMOJTHEHHUIO
IeiCTBUS.

ExtIO mode - Boibop pekuma paboThI

Ecmm ExtIO ckordurypupoBan B pekume BX0/a, TO aKTUBEH BHIOOD HACTPOEK JEHCTBUS KOHTPOJIIEPA TI0
BXOJTHOMY HUMILYJICY:

e Do nothing - HUYIero He ae1aTh.

e Stop on input - BemoauuTh Komanda STOP.

Power off on input - Bemoaauts Komarnda PWOF.
e Movr on input - Bemmoaautb Komanda MOVR.

e Home on input - somonaurs Komanda HOME.
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e Alarm on input - Boiitu B cocrosinue ALARM.

Ecmu ExtIO ckordurypupoBas B pekuMe BBIXOIA, TO AKTUBEH BHIOOP COCTOSHUS BBIXOA B 3aBUCUMOCTH OT
COCTOAHUSA KOHTPOJLIEPA:

o Out always off - Bcerma B HEAKTUBHOM COCTOSIHWH.

e Out always on - Bcerga B aKTUBHOM COCTOSTHWH.

e Out active when moving - B aKTHBHOM COCTOSTHUY B TIPOIIECCE JBUKEHUS.

e Out active in Alarm - B aKTUBHOM COCTOSIHUHU, €CITH KOHTPOJLIED B cocrosianu Alarm.

o Out active when motor is on - B AKTUBHOM COCTOSTHUHW, €CJIU 3alUTAHbl OOMOTKH JIBUTATEIS.

e QOut active when motor is found - B aKTUBHOM COCTOSIHUH, €CJIA TOAKJIIOYUEH JTBUTATEIS.

5.3.11 Hactpoiika Tuna gBurarensi

B okue nacmpoer npoepammu, Device -> Motor & Driver type

Settings SM1 n
v Device
Borders ECTEES
Maximum ratings
Motor & Driver type
DC motor
BLDC motor
Stepper motor Driver type
Power management
Brake control
Control
Position control
Home position
PID control
TTL sync
UART
EXTIO
About device
Vv Program
> Interface
Cyclic motion
Log
> Graph
User units
About
Vv 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 E Cancel Apply

Puc. 5.31: OkHO HACTPOEK THIIA JBUTATES

Wunukamms Tumna ABUTATENIS - MAroBbiit Stepper motor mubo Brushless motor. Tak:ke BLIOMpAeTCs CHIIOBOI
JpaiiBep Iid yIpaBJICHUA:

o Integrated. Vcmonp3yerca B manHoi MmonuduKaum KOHTPOJLIEPA.

e Discrete FET driver. Byaer ncnonn3oBarhes B OyIyInX BepCHSIX.
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IIpeaynpexaenue: Cuverna Tuma apaiBepa WK TUIA JBUTATENS - 3TO KDUTHIECKAS ONEPAIHs, KOTOPYTO
HE CJIEJIyeT BBIMOJIHATh B MOMEHT BpalleHus Auraresid. [jisi KOpPeKTHONW CMeHbI HY2KHO 00eCTOYUTh 00-
MOTKY TEKYIIEro JBUIATe A, OTKIIOUYATD €r0, U3MEHUTh THUII JBUIATE IS, HOJKIIOYUTD JIBUTATEIb IPYTOro
THUMA.

5.3.12 Hactpoiika koHTypoB PID-perynupoBaHus

B okue nacmpoer npoepammu, Device -> PID control

Settings SM1 &
v Device PID regulators setup
Borders
Maximum ratings K 5
St Ki 0
DC motor
BLDC motor Kd 0 0,028 :
Stepper motor -
Power management R
Brake control
Control
Position control
Home position
PID control
TTL sync
UART
EXTIO
About device
Vv 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. 5.32: Okno macrpoiiku kourypos PID-perynuposanust

B srom pasmene Bor MmoxkeTe m3meHuTb Koddduimentol PID-perynsaropos. Vcnonb3yercs: peryaisaTop mo Ha-
npsKernio, 3 kodddnnmenta K, K; n Kg MoryT m3MenaThed B anamasone 0 .. 65535.

Tlons koadbdunmentos PID ¢ npobHOit 9acThio HCHIOIB3YIOTCS TOMBKO i ynpassienns BLDC-asuraresem.

Ilpeaynpexxaenmue: He mensiite nactpoiiku PID-perynsaTopoB, eciin BbI He YBEpEHBI, UYTO 3HAETE, UTO
nemaere!

Kowmanmaer HacTpoitku onucanbt B pasaenre Onucarue npomokosa obmerna. Hacrpoitka PID-perynsitopos ormum-
canbl B pazaesne PID-anzopumm das ynpasaenus BLDC-deuzamenem.

5.3.13 O koHTponnepe

B okue nacmpoer npozpammv, Device -> About device
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Settings SM1

V' 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
UART
EXTIO
About device

v Program

> Interface
Cyclic motion
Log
> Graph

User units
About

Vv Stage
Positioner name

Board

Serial number: 1
Hardware version: 2.3.0
Bootloader version: 0.0.0 Update from file
Firmware version: 4.3.0
Latest firmware: 4.7.12

Choose Firmware

Autoupdate

Friendly name: ‘

Information

Manufacturer: IXIMC ‘

Manufacturer ID: lsM ‘

Product description: [XISM-USB ]

Technical support

When you diick the technical support button, the email dient will open, if itis
installed. Ifitis not possible to identify the email dient, the technical support
page will open, where you can register if you have not yet contacted the

technical support service and ask questions.

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. 5.33: Brknagka «O06 ycrpoiicTse»

B pasnene Board orobpazkaercs undopManms 0 KOHTPOJLIEpe:
e Serial number - cepuiiubIii HOMEp ycTpOiiCTBA.
e Hardware version - annaparHas BEpPCHSI.
e Bootloader version - Bepcusi 3arpy3dukKa.
e Firmware version - BepCus IPOIIUBKH.

e Latest firmware - mocjeHssA TOCTYNHAS BEPCHsl MPOIIUBKU JIJId JAHHOIO KOHTPOJLIEpa (CYUTHIBACTCS
U3 MHTEPHET IIPU HAJMYUK WHTEPHET-COEAMHEHN ).

e Kuonka Update from file orkpbiBaer quanor OGHOBJIEHUS MPOITHBKHY.

Boibepure daitn npommsku ¢ pacumpenuem .cod u maxkmure KHonky Open. mDrive Direct Control 3amy-
crut obHoBIeHMe BeTpoeHHOro 110 u orobpasutr coobienne «Please wait while firmware is updating». He
BBIKJIIOYANTe KOHTPOJIIEp BO BpeMst oOHoBJieHusI. Ilociie 3aBepiiiennsi OOHOBJIEHNST OTODPA3HUTCS IUAJIOTOBOE
okHo «Firmware updated successfully».

Knonka Choose Firmware orkpbiBaer auajior BbIOOpa BEPCUE MPOINUBKU, HA KOTOPYIO Oy/eT MPOU3BEIEHO
obunossienre. Crucok Bepcuil u camu (PAiliibl NPONIMBOK CKAYMBAIOTCH aBTOMATUYECKU u3 mHTepHer. st
paboThI 3TOrO THUIA OOHOBJIEHUST HEOOXOIWMO HAJIMYNEe AKTUBHOTO WHTEPHET-TIOAK/IIOYEeHNs. B quasioroBom
OKHEe BbIOepuTe HeOOXOIMMYIO Bepcuio mpormuBky u Haxkmute «Update firmwares.

Kuonka Autoupdate 3amyckaer oOHOBJIEHNE IPOIIUBKY U3 UHTEPHET HA IIOCIEIHIOK JOCTYIHY0 BEPCHIO.

Friendly name - mo3Bo/IgeT yCTAHOBUTD IPOU3BOILHOE UM KOHTpOJLIepa. Ecn 3Hadenne nMeHn HEIrycTo, TO
9Ta CTPOKA OyIeT BHIBOAUTHCS B 3ar0OJIOBKAX OKOH BMECTO HIEHTU(MUKATOPA U CEPUITHOTO HOMEPA yCTPOICTBRA.
OT0 MMSsI yA0OHO MCIOIB30BATh €CJIN K KOMIBIOTEDY MOJAKJIIOYEHO HECKOJIBKO KOHTPOJIJIEPOB.

B pazzene Information orobpazkatorcs ganabie 00 yCTPOMCTBE: IPOU3BOAUTEb, HAEHTU(PUKATOD yCTPO-
CTBa, THII yCTPOWCTBA. DTU JAHHBIE CUUTHIBAIOTCS W3 BHYTPEHHEH MaMATH KOHTPOJLIEPA.
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Bce aru gannbie coobmiatores nporpamme mDrive Direct Control npu nojkirodenuu yerpoicrsa.

5.3.14 Hacrtpoiika kuHematuku asuxerus (BLDC-gsuratens)

B okue nacmpoer npoepammu, Device -> BLDC Motor

Settings SM1 [ |
Y Device Motor parameters @
Borders
Maximum ratings [JRevers
Motor & Driver type [ Move with max speed
DC motor
e coeler Limit speed with max speed
Stepper motor Max nomina speed
Brake control ) 2800 mA -
Control [ Amplitude current
Position control [ Max voltage 12000 mV =
Home position T z
PID control Motion setup
TTL sync
UART Working speed [ 1/1000  |0.255 mm/s <
EXTI0 X [ Backlash compensation 2.875mm B
About device
v Program Backlash compensation speed 0.255 mm/s s
>
Interface . [ Acceleration 0.500 mm/s? <
Cyclic motion
Log Deceleration 7.985 mm/s? S
> Graph =
User units Number of poles 200 :
About Feedback
Vv Stage
Positioner name (® Encoder Single-ended v
Encoder counts per turn 4000 counts <
[ Encoder reverse
Linear motor wizard
v
Load settings from flash | | Load settings from file...
Default file location Save settings to flash Save settings to file...
Compare two files
Reset o 11 comeel [ [ oy

Puc. 5.34: OkHO HaCTPOEK KUHEMATUKU JIBUKCHUS

5.3.14.1 Motor parameters - HacTpoOVikn 3/1I€KTPOABUraTESIS

Revers - ycranoBka 3toro dJiara mo3BOJSIET CBA3aTh HAMPABIEHHE BPAIIEHWS [IBUTATEJsI ¢ HANPABICHNEM
cuera TeKyIeit mo3uruu. M3menure cocrosane diiara, ecjiv moJ0KUTEIbHOE BPAIIEHNE IBUTATEIS Y MEHBITIA~
er cueTdnK mo3unuu. JleficTBue 3Toro ¢ara paBHOCHIBHO MOAKIIOYEHUIO OOMOTKH JBUTATENIsA B OOpATHOM
MOJISTPHOCTH.

Move with maz speed - mpu ycranoBjaeHHOM (jiare ABUTATE/b HTHOPUPYET 3aJaHHYI0 CKOPOCTDH M BPAIIAECTCS
C MAKCAMAJIbHON JOMYCTAMOI CKOPOCTBIO.

Limit speed with maz speed - ipu ycTaHOBIEHHOM (Djlare KOHTPOJLJIEP OTPAHNYNBAET MAKCHMAJIbHYIO CKOPOCTD
110 KOJIMIEeCTBY 00OPOTOB B CeKyHIy 3HadeHueM mosas Max nominal speed.

Mazx nominal speed, Max voltage - HOMUHATBHBIE TTAPAMETPHI ABUTaTe A, EC/ITM OHM AKTUBHBI M IPUMEHUMBI
JUIST TAHHOTO JABUTATEJISI, TO KOHTPOJIJIEP OTPAHUYNUBAET STU MapaMeTphl B 33 IaHHBIX pamkax. Hampuwmep, ec-
JIV CKOPOCTh W HATIPsI?)KEHNE Ha, JIBUTATEJIE TPEBBICUIN HOMUHAIbHBIE, KOHTPOJLJIED OYJIET CHUMKATH BBIXOIHOE
BO3eiicTBrE, TOKa 00a 3HAYeHUs He OyayT B mpeaeaax HOpMbl. OIHAKO MPHU 3TOM KOHTPOJIJIEDP OCTAHETCS B
pabodem cocTosiHUY, OYIET BBIIOIHATH TEKYIIYIO 33/1a4y.

Baxmo: <«Max voltage» 3T0 MakcuMmajbHas Pa3HOCTH MOTEHIHAJIOB Mexay aByMms BbiBomamu BLDC-
gsuraTesiss. B To XKe BpeMs, HaMpsKeHNE HA KAKJIOM BBIBOJIE JBUTATENST OTHOCUTEIHHO 3eMJIN KOHTPOJIEPA
(umeHHO 3TO Hanpskenue orobpaxaercs na rpadure «Windong A Voltages, «Winding B Voltage») moxer
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upesbimars «Max voltages.

Amplitude current - eciu 70T (J1ar ycTaHOBJIEH, KOHTPOJJIEP WHTEPIPETUPYET HACTPOMKY TOKA KakK MaK-
CUMaJIbHBIA aMILIATYAHBI TOK. Ecim ¢uiar cHAT, KOHTPOJIEp MHTEPIPETHPYET BBEJAEHHOE 3HAYEHHE TOKA,
KaK TOK, IIOCYATAHHBIA C y4ETOM MAKCHMAJIBHOI'O TEILIOBbLIeIeH)st. Bosee 10apobHO O HOMUHAIBLHOM TOKE
n remnopbiaenennn BLDC cMm. Pacuém nomunanvrozo moka

5.3.14.2 Motion setup - HACTPONKN KUHEMATUKUN [BUXKEHUS
Working speed - cKOpOCTH BUKEHUSI.

Daaz 1/1000 - no3posusier paborarh Ha CBEPXHU3KUX CKOpOCTsX. Eciu duar ycranosieH, 3HadeHue u3 1oJis
«Working speeds» 6yzer paszgesieno na 1000.

Backlash compensation - kommencanus godTa. Tak Kak MEXaHUKA TO3UINOHEDA, HE WIAThHA, CYIIECTBYET
pas/nume IpH MOAXOAe K 3aJaHHOM TOYKE CIIpaBa U CJeBa. 1Ipu BKIIOYEHHOM PeXKMMe KOMIICHCAIMH JII0QTa,
NO3BUIMOHEDP OyIeT IMOAXOAUTH K TOYKE BCEr/a C OJHONW CTOPOHBI. YCTaHOBJIEHHOE 3HAYEHHE OIIPEIEJIsieT KO-
JIMYECTBO IIArOB, HA KOTOPOE MO3UIHUOHEDP OyIeT IPOXOIUThH 33JaHHYIO TOYKY, YTOOBI BO3BPAIIATHCA K Hei
¢ OmHOM M TOH 3Ke CTOPOHBI. Kcim yKazaHHOe YucyIo 6ONbIe HyJs, TO3UINOHEp OyIeT MOAXOAUTh K TOYKE
Bcerma cnpasa. Ecau MeHbIle Hysis, TO BCErIa CJIeBa.

Backlash compensation speed - ckopocTb KommeHcanuw JodTa. I[Ipy BKIIOUYEHHOM peXKHME KOMIICHCAITIH
niodta Backlash compensation mo3utimonep OyJeT MOIXOAUTH K TOYKE CIIPABA WU CIEBA C YCTAHOBIEHHOM
CKOPOCTbBIO, OIIPEIE/IsieMOll KOJIMYEeCTBOM LIAroB B CEKYHJLY.

Acceleration - BKIIOUAET PEKUM JBUKEHUS C YCKOPEHUEM, YHCIOBOE 3HAUEHWE TTOJIST - BEJIMYNHA YCKOPEHUST
JIBUYKEHUS.

Deceleration - BeuunHa 3aMeJICHUS JIBAKCHUS.

Number of poles - KOM4YeCTBO OJOCOB 38 0OOPOT.

5.3.14.3 Feedback - Hactpoiikn obpaTHoii CBsi3n

Encoder - ucnonb3oBanue sHkodepa B Ka4ecTBe JaTdnka 00OpaTHO# cBs3u. Ilpy BKjIIOUEHWU JAHHON Omimu
JOCTYTIeH BBIOOp THUIa dHKOoAepa: HeauddepeHnuanbHblil, quddepeHnaabHblil Wi aBTOMATHIECKOe OIpe-
JIeTICHHE.

Encoder counts per turn - KOJIUYECTBO UMITYIHCOB SHKOIEPA HA OIUH TOJHBIA 000POT OCH IBUTATEJIS.

Linear motor wizard - OTKPHITH INAJIOT JJIsi HACTPOUKHU JIMHEITHOTO MO3UIMOHEDA.

5.4 Hactpoiikn nporpammbl mDrive Direct Control

5.4.1 Hactpoiikn nHtepdceiica abcTtpakTHOro no3mumnoHepa

B okue nacmpoer npozpammv, Program -> Interface -> General motor
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Settings SM1 &
v Device
Borders
Maximum ratings el
Motor & Driver type Left slider bound [-3000.000 mm :J
C motor
BL0C mator Right sider bound [600.000 mm 2]
Stepper motor [ use values from "Borders™ page for siider bounds
Power management [ Watch over limits
Brake control
Control Position settings
Position control
Home position [ show secondary position
PID control
TTL sync

UART
EXTIO
About device
v Program
v Interface
General motor
Attenuator
Cyclic motion
Log
Graph
User units
About
Vv Stage
Positioner name

Load settings from flash | | Load settings from file...

[ Defauit file location Save settings to flash Save settings to file...
Compare two files
Reset cancel | [ aonly

Puc. 5.35: Okno Bkaagku «HacTpoiiku abCTpakTHOrO MO3UIMOHEPA»

B sroit Bk1aike HaCTPAMBAIOTCS TTAPAMETPHI OTOOparKeHUs CIaiiilepa u HACTPOWKH 0TOOPAKEHIS BTOPUYHOIO
[IOJIOXKEHUs JJid BCceX TuioB gpuraresieil. Haxonurcs B 2na6nom okHe M BU3yaJIbHO HIPEJACTABIISAET TEKYIILYIO
TTIO3UTINI0 OTHOCUTETHHO TPAHMUIIL.

-300 -250 -200 -150 -100 -50 0 50

| T TR TN FE T T A S S S RS SN S A e )

x10 mm

Puc. 5.36: ®parmMeHT OCHOBHOT'O OKHA MPOTPAMMbI CO CJaiiiepoMm

TI'pynmna Slider settings cozep:kut HacCTpOKM Ccjaiiaepa:
Left slider bound u Right slider bound comepxKat JeByIO U TIpaByIO IPAHUILY CJaiiIepa COOTBETCTBEHHO.

Quaxxox Watch over limits nacrpauBaer Takoe IIOBEI€HUE I'PAHUIL CJIaligepa IPU KOTOPOM IIPH BBIXO/IE TEKY-
1Teit TIO3WINK 33 AWana30H ciaiifepa, MKaga HAYNHAET CMeIaThCst, 9YTOObI 0TOOPA3UTh TEKYIIYIO TTO3HUIINIO.
O6mas orobparkaemas Ha caiiiepe AUCTAHINS PU 3TOM ocTaercs Hem3MeHHOH. He ncnosp3yercs mo ymos-
qarwnio. Jlanubrit (Qiraxkok yao0eH KOrma BbI 3HAETE AUAMNA30H MEPEMEIIeHUs MO3WIMOHEPA, HO HE 3HAETe
MPUBS3KY 3TOrO TOJOXKEHUs K 3HadeHusiM, orobpaykaembiM B mDrive Direct Control, manpumep, g0 mpo-
BeJIeHHS KAJIuOPOBKU. JacTO UCIOIB3YyeTcsi COBMECTHO C HACTPORKAMU U3 BKIAJIKU Hacmpotika ucrodnozo
NONOHCEHUA.

I'pynna Position settings comepKuT HACTPOHKN OTOOpaKEHUsT BTOPOCTEINEHHON MO3UITHH.

D raxok Show secondary position BKIOYaeT 0TOOpayKeHne BTOPOCTENEHHON TIO3UIIAHU TI0 SHKOJAEPY B TJIABHOM
OKHE MPOTPAMMBI.

5.4.2 Hactpoiika pexuma LUKINYECKOro ABUXXEHUS

B oxkue Hacmpotixu npozpamms, Program -> Cyclic motion
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Settings SM1 E

v Device
Borders Cydic motion setup
Maximum ratings o

Motor & Driver type O Border to border
C motor Left  [0.000mm 3]

BLDC motor @ Point to point Right ~[0.000 mm <]
Stepper motor
Power management
Brake control
Control
Position control
Home position
PID control
TTL sync
UART
EXTIO
About device
v Program
v Interface
General motor
Attenuator
Cyclic motion
Log
Graph
User units
About
Vv Stage
Positioner name

Load settings from flash | | Load settings from file...

[ Defauit file location Save settings to flash Save settings to file...
Compare two files
Reset o ][ comeel | [ sy

Puc. 5.37: Oxno BKaaxu «PexuM NUKIMIeCKOro JNBUZKEHU»

JarHasg BKJIaIKa MpeJHA3HAYEHA /I HACTPONKN IMUKJIMIECKOTO MEPEMENIeHns MeXKAY JBYMs 3aJaHHBIMA
nonoxkennamu. Vcmonb3yercs rimaBHbIM 00pa30M B AEMOHCTPAITMOHHDIX TEIIX. PesKuM BKTIOUAETCS KHOTKOM
Cyclic B 2a06H0M 0KHe, BBIKJIFOYAETCS KHOIKON Stop B 2aa6HOM OKHE.

HacTpoiikn pexxuMa IUKINIeCKOTO JIBUKEHUSI:

Border to border - nukindeckoe MepeMeIIeHne MeXKy IPAHWIlaMU HACTPOEHHBIMU BO BKJaIke Hacmpotka
Quana3oHa J6UNCEHUA U KOHUEEHLT SbiKkA0uamenet. JIBuKeHne HaYMHAeTC s K JIEBO IPAHUIIE.

Point to point - nmukIMIECKoe mepeMerenne MexKay 3aJaHHbIMU B rpymmne Point to point setup Todkamm.
Iloznmmonep mepemernaeTcst B JIEBYIO TOYKY, OCTAHABINBAETCS B Hell, TTOCJIe ITOTO TIepPEMeIIaeTcs B MPaBYI0
TOYKY, OCTAHABJINBAETC, Jlajee UK TTOBTOPSETCS.

5.4.3 HacTtpoiika noruposaHus

B okue nacmpoer npoepammo, Program -> Log
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Settings SM1 E

v Device
Borders

N . Display messages by loglevel
Maximum ratings

Motor & Driver type mDrive Direct Control Warning, error <
C motor

BLDC motor Lpxinc Worrig; ervor -

Stepper motor Script Info, warning, error <

Power management

Brake control [ Enable log autosave

Control

Position control

Home position

PID control

TTL sync

UART
EXTIO
About device
v Program
v Interface
General motor
Attenuator
Cyclic motion
Log
Graph
User units
About
Vv 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 | [ aonly

Puc. 5.38: Okno macrpoex Jora nmporpammbl mDrive Direct Control

JlanHast BKJIQJKa TTPETHA3ZHAYEHA JJIsi HACTPOUKY YPOBHS MOAPOOHOCTH JIOTHPOBAHUS .

B 6a0ke Display messages by loglevel Bo3mOx)HBIE Omym:

He BbiBoAUTH Hudero (None),
BbIBOAUTH TOJbKO oubku (Error),

ommbku u npeaynpexaenus (Error, Warning),

ommbku, npeaynpexaenus u urdopmarmontbe coobimenus (Error, Warning, Info) ana kaxkmoro u3
HUCTOYHUKOB, TakuxX Kak mporpamma mDrive Direct Control, 6ubanoreka libxime u Momysib cKpunTos

Scripts.

IIpu Brutouenun omiuu Enable log autosave BKIIO9aeTCs aBTOCOXpaHeHwe Jora B (aiijl, myTh K IUPEKTOPUN

xpanenus ¢ailja 337aeTcCsd B CTPOKE HMKe. 3amuch B (Daiiyl TPOM3BOANTCS KAXKIBIE 5 CEKYHI.

Nwmsa daiina: «xilab_log I'TTT.MM./I.csvy, tae I'TTT, MM u JIJI - Tekyiine 1oz, MecsIl U JeHb COOTBET-
crBenHo. @opmar coxpanennbix panubix: CSV . B daiin 3anucbiBatorcs Bce COOOIIEHUSs JIOTA HE3ABUCUMO OT
YPOBHS JIO'MPOBAHUSA.

5.4.4 OO6uime HACTpOIKN oTODpakeHust rpacurkos

B okue Hacmpotixu npozpammos, Program -> Graph
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Settings SM1 E

> Device
Vv Program
> Interface
Cyclic motion Visible interval LGO s 3 J
Log
Vv Graph
Position
Speed [ Break data update when motor stopped
Encoder Autostart charts on window open
Flags
Engine voltage
Power voltage
USB voltage
Winding A voltage
Winding B voltage
Winding C voltage
Engine current
Power current
USB current
Winding A current
Winding B current
Winding C current
PWM
Temperature
Joystick
Analog in
User units
About
> Stage

Common setup

Update interval [ 100 ms 2]

Load settings from flash | | Load settings from file...

[ Defauit file location Save settings to flash Save settings to file...
Compare two files
Reset cancel | [ aonly

Puc. 5.39: Bknagka obmux HACTPOEK OTOOpakeHus rpadukos

Visible interval - muTepBaa BpeMeHu, OTOOpaykaeMblii Ha rpaduKax 1Mo TOPU3OHTATILHON OCH.
Update interval - mepmos 0OHOBJIEHUSI JAHHBIX IPADUKOB.

Break data update when motor stopped - ocTaHOBKa OTPHCOBKH T'PAMHUKOB, KOIJA JIBUCATEIb OCTAHOBJIEH.
Hamupiit dpaar mo3sosser 6ojee pPamuoOHAILHO HCIOJb30BATDH ILIOMALL rpaduKa, yaaaas o0JIacTH, KOrIa
JIBUYKEHNE JIBUTATENIST OTCYTCTBYET.

Autostart charts on window open - aBTOMaTHYECKOE HAYAJIO OTODpAYKEHWS JTAHHBIX Ha rpadukax mpu OT-
KPbITHY OKHA. ECIM BBI XOTHTE BKIIOYATH TPAGUKHA BPYIHYIO, OTKIIOYUTE ITY OIIHIO.

5.4.5 NHauBuayanbHble HACTPOiKKM O0ToDparkeHus rpadpnkos

WunuBuayanbHble HACTPOWKHN OTOOPazKeHus rpaduKOB 3aTAI0TCI B 0KHAT Hacmpoer npozpammos, Program
-> Graph -> ...

Hacrpoiika orobparkenns: rpaduka BKIIOYAET B ceOs CTUJIb JIMHUY W HACTPOUKY MacITabupoOBaHus rpaduka
IO BEPTUKAJBHOHU OCH.

Hampuwmep, Braaaka Position:
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Settings SM1

> Device
Vv Program
> Interface
Cyclic motion
Log

Position curve setup

Line width

1,0 B

v Graph Color I 3000000
Eosttiony Line style ——Soldline -
Speed
Encoder Scaling
Flags
Engine voltage Scdlemin
USB voltage
Winding A voltage
Winding B voltage 0 Autoscale
Winding C voltage [ Antialiasing

Engine current
Power current
USB current
Winding A current
Winding B current
Winding C current
PWM
Temperature
Joystick
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 | [ aonly

Puc. 5.40: Bknagka mHIuBY/1ya IbHBIX HACTPOEK HA IpuMepe rpaduka 0TOOPAKEHUS [TOJI0KEHU

I'pynmna mapamerpos Position curve setup mo3BojIseT MEHSITH MapaMeTpbl KpuBoii. OHa, BKIIIOYAIOT B ceOst
rommuay Line width, meser Color u tun svaun Line style.

I'pynna mapamerpos Scaling 1o3BOJI€T MEHATH AMANA30H OTOOPasKeHHs KPUBOHM II0 BEPTUKAJILHONW OCH
yCTaHOBKOH 3Hadenuii Scale min u Scale max.

TTpu BoiGpannom duare Autoscale TpoOU3BOAUTCS aBTOMACIITAOUPOBAHNE TIPEIETIOB MTKAJIBI B COOTBETCTBUN
C TIpeieslaMu U3MEHEHUs mepeMeHHo o ocu Y. B sTom ciywae mapaverpsr Scale min u Scale maz uraopu-
pyIOTCS.

Quar Antialiasing BKIOYaeT criaxkKupaHue JUHUil rpaduka, MO3BOJIAIIIee J00UThCS Oojiee Ka4eCTBEHHOIrO
0TOOpaKEHKST, HO HECKOIBKO 3aMe/JISIONIEe IPOIECC PUCOBAHUS IPaduKa.

Amnasmornynbie mapaMeTpbl 0TOOPaXKeHus rpahuKOB MOTYT OBITH 3aJaHBI U B OCTAJIBHBIX BKJIAJKAX Pa3Iesa
Graph, Takux xak Speed, Encoder, Flags, Engine voltage u apyrux.

5.4.6 HacTpoiikn oTobpakeHnsi Nofb30BaTeNIbCKUX eauHunLY,

B okue nacmpoer npozpammu, Program -> User units
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Settings SM1 o
> Device
v Program User units
> Interface [ Enable user units
Cyclic motion o zs <
Ratio  [20 0/256 steps =[x #] [om ]

Log
Graph Predsion [3 decimals
User units
About Get from EEPROM

oG

> 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 | [ aonly

Puc. 5.41: Okuo Bknaaku «Hacrpoiiku oroOpazkeHus: [OIb30BATEIbCKIX €IUHUIL>

JlanHast BKJIQJKA TPEIHA3ZHAYEHA MIJI HACTPOUKM OTOODArKEHUs MOIh30BATEIBCKUX eanHull. Vcmomb3yercs
Ui ymoOCTBA 3aJaHUS W CUMTHIBAHWS KOOPIMHAT B MPUBBIYHBIX TOJb30BATEI0 €IUHUIAX. JTA BKJIAIKA
TaKKe M03BOJISET MCIIOIb30BATH MaOAULY KOPPEeKUyUY KoOpduram s T0Ib30BaTeIbCKUX equanil. Tabauna
KOPPEKIINH KOOPJIUHAT II03BOJIAET 3HAYUTEIBHO IOBBICUTH TOYHOCTD ITIO3UITMOHUPOBAHUA IIPU UCIOIb30BAHUU
[10JIb30BATEJIbCKUX €/IMHUL] U3MePEeHU.

5.4.6.1 Monb3oBaTensckue egnuHULbI

Enable user units - BKI049aeT 0ToOpazkeHne MOJIh30BATEIBCKUX €MHII] BMECTO [Tar0B/MUKDOIIAroB (B CIIy-
Yae MaroBoro JABUraTeis) Wiu orcaeros suKozepa (B ciayuae BLDC). [Tonb3oBarebckue eauHUIbI 3aMEHSIOT
coboil maru (0TCYeThbl) TOJIBKO /it OTOOPAYKEHUs B TJIABHOM OKHE [IPOrPAMMBI U HE BJIMSIOT HA HACTPOIKU
BKJIQJIOK Settings.

Ratio - xo3ddurnmenT mepecyera u3 MAaroB Win OTCIETOB B MOJIH30BATENIHCKUE €IUHUIBI, 331a€TCA KaK OT-
HOIIIEHWE «X IIArOB = y €IUHUIl». Bemuwmubl X, y, a TakKKe 0TOOPaKaeMOe HA3BAHWE €IWHUIHI BBOISITCS
MTOJTb30BATETIEM.

Precision - TounocTh OTOOparKeHusi, KOJMIECTBO 3HAKOB IIOCJIE 3AISATOMN.

5.4.6.2 Tabnnua koppekuun KoopauHaT assi 00s1ee TOHHOro NO3VUMOHVPOBAHUS

Hexkoroperie dbyuxmum mjisi paboThl € MOJb30BATEIbCKAME €IWHUIIAMHA MO3BOJISIIOT HMCIOJIb30BATH TaOJIUILY
KOPPEKIINY KOOPAUHAT Jjis O0iee TOYHOTO MTO3UIIMOHUPOBAHUS.

Load table - 3arpyxkaer mabauyy xoppexuyuy xoopdurnam. B ciydae ee ycuemnoii 3arpy3ku clipaBa OT KHOIIKH
nosiurcst uMst aitna 3arpyxkennoit Tabsmibl. C 3roro momenrta onpegesentbie calb dyHKmmm, Koropbe
BBIMOJIHSAIOT TTEPECYeT KOOPAWHAT C WCIOJIb30BAHNEM KOPPEKTUPOBOYHOMN TAOMUIIBI, OYIyT TPOU3BOIUTD TI€-
pecder, BILIOTh A0 OYUCTKH TabIuIbI ¢ moMoIsio Clear table.

Clear table - ounniaer koppekTupymoiryo tabnuiy. Bece calb dyakiun paboraior B 0OBIYHOM pPeXKUME.
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5.4.7 O nporpamme

B okue nacmpoer npozpammo, Program -> About

Settings SM1 B
> Device
Y Program mDrive Direct Control version: 3.0.3
> Interface
Cyclic motion Library version: 2.14.15
Log Qt version: 4.8.6
> Graph -
User units
About
> Stage Latest mDrive Direct Control software can be found here

Remove all custom configuration files

Load settings from flash | | Load settings from file...

[ Defauit file location Save settings to flash Save settings to file...
Compare two files
Reset [ [ concel Apply

Puc. 5.42: Briragka «O mporpammes

B srom pazzene orobpazkaercs Bepcusi mporpammbl mDrive Direct Control. Takke mana ccblika HA CTPAHUILY
C TIOCTIeHeH Bepcueil mporpaMMHOTO 00eCIIeueHNs .

Kuomka «Remove all custom configuration filess orobparkaer quaior ¢ BO3MOXKHOCTBIO y/IaJI€HUSA BCEX KOH-
duryparmoHHbix (HaARIoB, CO3TAHHBIX MOCTE WHCTAIISINA KaK pe3ysabraT 3amyckoB mDrive Direct Control.

$ Remove all custom configuration files X
This will remove all saved configuration files for all controllers and reset all mDrive
Direct Control settings to their defaults.
mDrive Direct Control will then close and will need to be reopened.

Do you wish to continue?

o | (o]

Puc. 5.43: /Inajor 04nucTKY MOJIb30BATEIBCKUX KOHMUrypaImit

Daitpl, KOTOPBIE MOTYT OBITH yIAJIEHBI, HAXOAATCs B aupekropun Hacrpoek mDrive Direct Control, a numen-
HO:

e haiis «settings.inis, xpausmmii 001HEe HACTPONKY MTPOTPAMMBI,
e aiter «SMnnn.cfgy, xpansime HANBUIYAIbHbIE HACTPOWKYM KOHTPOJIJIEPOB,

e aitnbl «V_nnn», XpaHsiye BHyTPEHHAE COCTOSHIS BUPTYaJIbHBIX KOHTPOJLIEPOB («NNNy 3/1eCh O3Ha-
vaer Ji06oe 4ucIo),
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o ain «scratch.txt», xpansiuuil nocsieauuil 3amyeHHblil Ha BbiosiHenue ckpuir (cM. okHo Crpunmot).

Haxarne OK B mgumasmore «Remove all custom configuration filess BemmosiauT ymasenue aityioB u 3aKpoeT
mDrive Direct Control, naxxarue Cancel ormenuT ynajienne u 3aKpOeT THAJIOT.

5.5 KoppekTHoe 3aBeplueHue pabdoTsbl

Koppekrroe 3aBepiiienne paboThl MOAPA3yMEBAET OCTAHOBKY JABUTATENsI U COXPAHEHWE TEKYIeil MO3UIIun
KOHTpOJLIEpOoM. TeKyIas mo3uiiusi COXPaHIeTCsi ABTOMATHIECKH, cM. Xpanenue nosuyuy 60 FRAM-namamu
KOHMPOANEDQ.

Kuomnka Fzit ocyiecTBasgeTr KOPPEKTHOE 3aBEPIEHNe PAOOTHI U BBIXO/I U3 MporpamMMbl. [Ipu Haxkaruu Ha HEE
mporpaMMa OT/IaeT KOHTPOJLIEPY KOMAaH Iy TLTABHON OCTAHOBKH, & TOC/Ie 3aBEPIIEHUs OCTAHOBKH KOMAHJIy OT-
KJTIOYEHUsI TUTAaHUsI. BBIXO/I OTMEHSETCS eCJIU BBIIOJHEHNE ILIABHON OCTAHOBKY OBLIO MPEPBAHO KAKUM-THO0
coObITHEM, HAIIPUMEP LOJa4Yeil KOMaHAbl ABUKEHUs dorcoticmukom, wid curianom 1T L-cunrporusayuu, a
TaKKe eCJIu ObLIA MOJIyYeHa OIMUOKa, OT OUOIMOTEKN MTPU MOCHLIKE KOMAHIBI TIABHON OCTAHOBKY WJIM KOMAH-
JIbl OTKJIIOYEHUs MIUTaHWs B KOHTPOJIep. B 3TOM ciiyvyae HeOOXOIMMO MPOBEPUTH HACTPOUKHU 0oiCOUCTNUKA U
KHONOK <BNPAB0» U <BA60» U HACTMPOUKU CUHTPOHUSAUUL.

5.6 Yctanoska mDrive Direct Control

5.6.1 VYcravoska nog Windows

Cxomnmpyiite daitn ¢ mnporpamMmoil yCTaHOBKM Ha KoMObioTep. lIporpamMma ycTaHOBKH Ha3bIBAeTCS
«mdrive direct control-<version name>-win32 win64.exes. VMHCTamIaTOp aBTOMATHYECKH OIpEJENIAeT,
3aIyIeH Jin OH Ha 32-OuTHO# nin 64-OMTHOI CHCTEMe U yCTAHABIUBAET COOTBETCTBYIOILYIO BEPCHUIO.

(3 mdrive_direct_control 3.0.3 Setup - X

Welcome to the
‘ mdrive_direct_control 3.0.3 Setup

This wizard will guide you through the installation of
mdrive_direct_control 3.0.3.

[ [ |

Puc. 5.44: Okno uncramistopa mDrive Direct Control

3amycTuTe MpOrpaMMy YCTAHOBKH U CJIEAYHTE WHCTPYKIIUAM HA SKPAHE.
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Installing

(3 mdrive_direct_control 3.0.3 Setup

Please wait while mdrive_direct_control 3.0.3 is being installed.

[ |

Mullsoft Insta

Extract: iconengines\gsvgicon4.dll

< Back lext > Cancel

Puc. 5.45: TIponecc ycranosku mDrive Direct, Control

Bce reobxoammoe mporpaMMHOe obecriedenne, akeThl M MPOTPAMMBI OYAyT yCTAHOBIEHBI aBTOMATHYIECKH.

Haxxmure kuaonky Install, aTobsr ycranoBuTh apaitBep koHTpoiepoB mDrive.

E=] Windows Securit

Would you like to install this device software?

Name: EPC MSU Ports (COM & LPT)
S Publisher: Center of Engineering Physics, MSU Lomon...

Always trust software from “Center of Engineering

Physics, MSU Lomon...".

@ You should only install driver
to install?

.

from p

Install

Don't Install

you trust. How can | decide which device software is safe

Puc. 5.46: OkHo ycraHoBku japaiiBepa

I[O)K,HI/ITGCI) OKOHYaHUA yCTAHOBKH.
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(3 mdrive_direct_control 3.0.3 Setup =

Completing the
‘ mdrive_direct_control 3.0.3 Setup

mdrive_direct_control 3.0.3 has been installed on your
computer.

Click Finish to dose Setup.

< Back Cancel

Puc. 5.47: Okonyanue ycranosku mDrive Direct Control

TTocne ycranoskn nporpamma mDrive Direct Control 3anycTnrest mo ymomrdanmio.

mDrive Direct Control 3.0.3
release date: 2023-08-04

Searching devices... 0 found.

Serial Friendly name Stage name

URI
e I I

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

One axis is selected. Exit | Rescan Open selected Open last

ojcevices founcy ISettingsi2 22

Puc. 5.48: OkHo moucka u BeIOOpa KOHTPOsIepos mDrive

TlogkarounTe MO3UIMOHEP K KOHTpoOJLIepy. lloakaounTte CTabUIN3UPOBAHHBIN MCTOYHUK THUTAHUS K KOH-
TPOJIIEPY. 3a3eM/INTEe KOHTPOJLIep uian 00K nmuTanus. [loakounTe KOHTPOJIIEP K KOMIBIOTEPY UCIOIb3Y s
USB-A — USB-B kabenb. LED-unaukaTop Ha miaTe KOHTPOJLJIEPA HAYHET MUTATh.

Tlomox aure moka Windows oOHapy2KuT HOBOE yCTPONCTBO M HAXKMHUTE KHONKY Rescan miiu cHOBa 3amycrure
uporpammy mDrive Direct Control, eciiu ona 6bu1a 3akpbita. Byer obHapy2KeH MOKIIOYEeHHbIH KOHTPOJLIED
¥ OTKPOETCS TJIABHOE OKHO TMPOTPAMMBI.
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5.6.2 ¥YcraHoska nog Linux

ITaker mDrive Direct Control gns Linux pacnpocrpansiercs B popmare Applmage - daiin Linux, comepxka-
Uil IPUIJIOKEHUE U BCE, YTO HYKHO JIJIs ero 3amycka (Hanpumep, 6ubanoreku, 3Ha4Ku, mpudThl, NePEeBOIbI
u 1. 11.). Yrobsl 3aycrurs mDrive Direct Control npocro ckadaiite npusiozkeHue, ceaiTe ero UCIoJHIAeMbIM
u 3amycrure. Popmar Applmage He Tpebyer ycTaHOBKM, U3MEHEHMS CUCTEMHBIX OUOJMOTEK MJIM CUCTEMHBIX
HACTPOEK.

CyImecTByeT JiBa OCHOBHBIX criocoba caenarh ¢aitn Applmage ucrogHseMbim:
1. Ucnonb3ys rpadudeckniit naTEpQEiic:
e Otrkpoiire nucnerdep daityioB u nepeiaure K Mecronoioxkenunio ¢aiia Applmage;
e Illenkuure mpaBoit kKHOMKON MbIu Ha Applmage u Haxkmure KHONKY «CBOCTBaY ;

o Ilepeiimure Ha BKIaAKy «IIpaBay m ycranoBure Qpyazkok «Pa3permTs 3amyck 3Toro ¢aiiia B KadecTBe
OporpaMMbl», €I Bbl ucroib3yere daitnosbiii menemkep na ocuoe Nautilus (Files, Nemo, Caja) uiu
ycranosuTe (diaxkok «Is executables, eciiu Bol ucmosb3yere Dolphin, win n3aMeHnTe packpbIBAIOIIHIACS
crmcok «Executes crmcok «Anyones, ecam B ucrmosb3yere PCManFM;

e 3akpoiiTe IMAJIOTOBOE OKHO;
e Banycrure Applmage ABOWHBIM e TIKOM 1O (aiiy.

2. C uCIosib30BaHUEM KOMAHJIHOW 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 Openselected | Open last

No devices found? Settings >>

Puc. 5.49: Oxno noucka n BeibOpa kKouTposLIEpoB mDrive (konTposIep He Haiigen)

IIpu mepBom 3amycke mDrive Direct Control moxkeT He HaiiTH KOHTPOJLIEPHI, TOAKII0UeHHbIe depe3 USB. s
obuapy:xenus ycrpoiicts mDrive Direct Control Tpebyercs cmucok ycrpoiicts udev. B kagecTBe aBTOHOMHOTO
npunoxenus Applmage, mDrive Direct Control e mMeer 3rama yCTaHOBKH, KOTOPBIA MOXKET JOOABUTDH 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

some Linux di 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
ttyACM USB-COM adapters mDrive Direct Control needs this permission to work with XIMC devices. If you
click the button 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 Direct 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
/etc/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 devices>>. Click <<XIMC Scan for local servers>>. If for some reason the devices are not found,
manually set the IP address value in the IP/Host field.

For more information, see...

Puc. 5.50: Okuo No devices found

Hexkoropsie auctpubyrussr Linux #e mobapisgior moab3oBaresnei B rpymnmny «dialouty mo ymomganmio. Yien-
cTBO B rpymme «dialouty HEOOXOMMMO [IJIst TOCTYTIA K TOCAeA0BaTeNbHBIM TopTaM. IIporpamme mDrive Direct
Control HEOOXOIMM STOT TOCTYII, TIOCKOJILKY YCTPONRCTBA MpeIcTaBiIsaioTcs B cucreme Kak tty ACM USB-COM
amanrepbl. Haxkmure Add current user to the dialout group m nepesarpysure CUCTeMY JIJIsi TPUMEHEHWS W3-
MEHEHHUH.

No devices found on Linux? Check these se

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
ttyACM USB-COM adapters mDrive Direct Control needs this permission to work with XIMC devices. If you
click the button 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 Direct 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
/etc/udev/rules.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 Direct Control allows you to tell where to look. To do this, go to <<Settings>>. Enable <<Enumerate
network devices>>. Click <<XIMC Scan for local servers>>. If for some reason the devices are not found,
manually set the IP address value in the IP/Host field.

For more information, see...

Puc. 5.51: Okuo No devices found

Baxmno: IIporpamma mDrive Direct Control mng paGorbr Tpebyer mamuuns X-cepsepa (rpadudeckoro
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pexuma).

mDrive Direct Control 3.0.4
release date: 2023-09-01

Searching devices... 1 found.

URI Serial Friendly name Stage name

gl xi-com:///dev/mdrive/o00.. 1 | |

2 xi-emu:////home/xiuser/.c... |1
3 xi-emu:////home/xiuser/.c... 2

One axis is selected. Exit Rescan Openselected  Open last

Settings >>

Puc. 5.52: Oxno noucka u Bbibopa KouTposuiepos mDrive (KoHTposiep HaiieH)

5.6.3 Ycrtanoska nog MacOS

mdrive_direct_con
trol-3.0....64.tar.gz

Puc. 5.53: @aiin ¢ apxuBom mporpammbl ycranoBku mDrive Direct Control

Ckonupyitte aita ¢ apxuBOM IPOrPaMMBbl YCTAHOBKH Ha KOMIBIOTED. APXUB C IPOTPAMMOI YCTAHOBKU HMEET
na3sanne «mdrive direct control-<nomep Bepcum>-osx64.tar.gzs.

mdrive_direct_con
trol-3.0.4.dmg

Puc. 5.54: @aiin ¢ apxusom nporpammbl yeranoBku mDrive Direct Control

Pacnaxy#iTe apXuB MIETIKOM MBIIITH.
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[ N N J mdrive_direct_control-3.0.4

installer.pkg

Puc. 5.55: PacnakoBka apXwBa IIETIKOM MBITITH

TesikuuTe npaBoit KHONKOM Mbiiiu Ha HogBUBIIEMCH installer.pkg.

000 mdrive_direct_control-3.0.4

q OTKPbITb B MPUIOXKEHUN >

CBoiicTBa

Cxarb «installer.pkg»
Co3paTb NCeBAOHUM
BbiCTpbIN MPOCMOTP

CkonupoBaTb

Mopenutbes >
@ ()

BbicTpble geicTBus >

CKOMMPOBaTb CChINKY Ha SiHaekc.Jucke

Cloud Mail.Ru: Konuposatb Ny6anyHYi0 CCbinky

Puc. 5.56: Korrekcraoe mento ycranoBounoro ¢aiina installer.pkg

Boibepure «OTKPBITE.

macOS He yaaeTcs NpoBEPUTb
pa3paboTuuka «installer.pkg». Bbl
AeﬁcTBMTeﬂhHO XOTUTE OTKPbITb 3TOT
¢ann?

OTKPbIB 3TO MPUNOXEHME, Bbl IpourHopupyeTe
CUCTEeMHble HaCTpOl’lKM 6e30MacHOCTH.

B pesynbTtaTe BpegoHocHoe MO MoXeT Nony4nTb
A0CTyN K BalieMy KoMnbloTepy 1 nHdopMaLmu,
4TO MOXET HaHecTu Bpef, Bawemy Mac uin
cosaaTh yrposy Balueit KoHUAEHUMANBHOCTY.

ATCS Ha 06|

OTKpbITh OTMEHUTH

Puc. 5.57: Cucremnoe npemyupexienune macOS o 6e301aCHOCTU TIPU YCTAHOBKE IIPUJIOKEHUsT (HAKMUTE
OTKPbITb)
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Boibepure «OTKPBITH>.
o0 & YcTaHoBKa: installer
[o6po noxanosatb B YcTaHOBILMK «installer»!

BeeneHue Bam 6ygyT npeaioxeHb! LWaru no ycraHoeske gaHHoro MNO.

MpoJomkuTh

Puc. 5.58: Oxuo ycranosgu mDrive Direct Control (Brknanka «Beenennes)

B rnaBHOM OKHe ycramoBIHKa BhIOepuTe «IIpOmomKuTh».
o0 & YcTaHoBKa: installer
CrtaHpgapTHasa ycTaHoBKa Ha «Macintosh HD»

T TaHOB mMeT 51 B Ha gucke.
BeeeHue OTa ycTaHoBka 3anmMeT 51,6 Mb Ha gucke

PasmeuieHne HaxmuTte «YcTaHOBUTb» O/19 BbIMNO/IHEHNS CTaHA4apPTHOMN
ycTaHoBKM aToro N0 Ha ancke «Macintosh HD».

® Twun ycTaHOBKM

M3MeHUTb pasmelleHme yCTaHOBKM...

Hasapg YCcTaHOBUTDb

Puc. 5.59: Oxno ycranopkn mDrive Direct Control (Bkaagka «Tum ycraHOBKH» )

Jamee BoiOepuTE « YCTAHOBUTDS.
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Bsenure mapoib.

BBeneHue
PasmMmelleHne
Tun ycTaHoOBKM
YcTtaHoBKa

® Csopka

Puc. 5.61: Okno ycnemnraoro 3asepinenust ycraHoskun mDrive Direct Control

YCTaHOBLUNK

MpunoxeHne «YCTaHOBILMK» MblTaeTcs
yCTaHOBUTb HoBoe MO.

YT06bl pa3pelwnTb 3T AeHCTBUE,
BBEAUTE Naposb.

Jlorun

[ Maponb ]
OTMeHNTb YcTaHosutb MO

Puc. 5.60: Okmo BBOmA TaposIs

& YcraHoBka: installer

YcTaHoBKa ycneLHo 3aBeplLueHa.

YcTaHOBKa npoLuia ycrneLiHo.

MO ycnewHo ycTaHOBNEHO.

JloxkiuTech yCIIeHOro 3aBePIeHnsi YCTAHOBKH.

Buibepure npusnoxkenne mDrive Direct Control B pa3zesne «IIporpammbrs.
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l— mbDrive Direct Control 3.0.4

m release date: 2023-09-01

Searching devices... 0 found.

URI Serial Friendly name Stage name

M xi-emu:////Users/natalaomelce...
« xi-emu:////Users/natalaomelce... | 2

One axis is selected. Exit Rescan Open selected Open last

No devices found? Settings >>

Puc. 5.62: OkHo noucka u BbibOpa KouTpOsiepos mDrive

SamycruTe.
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[lporpammMmupoBatue

6.1 PykoBoacTBO NO NporpamMmmMmnpoBaHUIO

6.1.1 PabGoTta c koHTponnepom B cpeae Visual Studio

Cxkauaiite mpumep nporpammbr Jisg VisualStudio co crpanunsr [Iporpamvioe obecriedenve.

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».

C:\Windows\System32\cmd.exe = a X

£:\Vlad\ximc-x.x.x\ximc - compiled\ximc-2.10.5\examples\testapp\compiled-win64>testapp.exe
Hello! I'm a stupid test program!

libximc version 2.10.5

I am 64 bit

Give 0 arguments

device: xi-com:\\.\COM10

Opening device...

rpm: 0 pos: 0 uj

DI: manufacturer

rpm: 0 pos: O upwr: 2396 ipw
engine: voltage 1200 current 0 sp

engine calb: voltage 1200 current 670 sp

Now engine will rotate to the left for 2 seconds...

rpm: -2000 pos: -2695 upwr: 2385 ipwr 3 flags: 10 mvsts: 83
rpm: 0 pos: O upwr: 2391 ipwr: 176 flags: 10 mvsts: 1
Stopping engine...

rpm: 0 pos: O upwr: 2391 ipwr: 175 flags: 10 mvsts: 5
Done

E:\Vlad\ximc-x.x.x\ximc - compiled\ximc-2.10.5\examples\testapp\compiled-win64>

Puc. 6.1: Okno 3amycka npumepa testapp
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Tlocae 3amycka nporpaMMbl OTKpPOeTCs KOMaHHas crpoka. B neit Bol yBuaure coobmenue: «Hello! I'm a
stupid test program!s

IIporpamma «testapps COODIAET BEPCHIO WCIIOIH3YEeMOil OMOJIMOTEKN, & TaK¥Ke COODIIAET CBOK OWTHOCTD.
Takzke «testapp» yKa3bIBaeT, KAKON MOPT OHA YAEPKUBAET.

Ilocne orkpbiTus ycTpoiicTBa IPOrpaMMa CYMTHIBAET II0JId [TAHHBIX U3 CChLIKU HA CIPYKTYDPY «Status t».

rpm int CurSpeed Tekymas ckopocThb

pos float CurPosition [lepBuuHOE TOIE, B KOTOPOM XPAHUT-
Cs TEKYIIas MO3UINS, KAK ObI HU OBLIA
yCTpoeHa OOpaTHas CBA3b

upwr int Upwr Hamps:xkenne na cumoBoit wacTu, Je-
carku MB

ipwr int Ipwr Tok morpebsiennss KOHTPOJLIEPA,

flags unsigned int Flags ®Jjiaru COCTOSTHUST

mvsts unsigned int MvCmdSts Cocrosinue KOMaH/Ibl IBUKEHUA

Dynwyus result t XIMC API get device_information (device t id, device information_ t *device
information) - Bosspainaer undopmaiuio o6 ycrpoiicrse

Dynwyus result_t XIMC API get_engine_settings (device_t id, engine__settings_t *engine settings) - Cuu-
THIBAET HACTPOMKM JBUTATENSA

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)

Tlocne aToro mporpamma testapp OTTIPABIISIET B KOHTPOJLIEP KOMAaHIY JIBUKEHWS BJIEBO B TEUEHUE 2 CEKYH/T

«command_ lefts. Tlocye ycrernrHoro BbITOJHEHUST KOMAHALI «command_ lefts, BbI3bIBaeTCS KOMAH/IA OCTa-
HOBKHU «command_ stops.

Baxkno: B konie na ycrpoiictBo ormnpasisercs komanaa «command_ stops. «Close  devices 3akpbiBaeT
YKa3aHHOE yCTPOHCTBO.

IIporpamma  «testappeasys He Tak y»K CHIBHO OTIHYAETCS OT Tporpammbl <«testapps. OTKpoiiTe mpoeKT
examples/testappeasy,/testappeasy.sin, Boionnure cGOPKY U 3allyCTUTE IPUIIOKEHUE U3 CPeJibl Pa3pabOTKH.

E® C:\Windows\System32\cmd.exe = @ X

E: \V]ad\xmc x.x.x\ximc - compiled\ximc-2.10.5\examples\testappeasy\compiled-win64>testappeasy.exe
hi

status parame position 4886, encoder , speed 0
Getting engine parameters: voltage 1200, current 6. speed 4000
Rotating to the left for econd
Getting status parameters: position 490, encoder 9822, speed -20
Getting calibrated parameters: calibr ated position 48.855 mm, cahbx ated speed -200.000 mm/s
Stoppmg engine. . .done.
Getting status pav ameters: position 484, encoder 9704, speed O
losing device...done.

E:\Vlad\ximc-x.x.x\ximc - compiled\ximc-2.10.5\examples\testappeasy\compiled-win64>

Puc. 6.2: Okno 3anycka npumepa testappeasy

TTocse 3amycka mporpaMMbl OTKPOETCsT KOMaHHasi cTpoka. B Heit Ber yBuaure coobmienue: «This is a ximce
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test program.»
IIporpamMma ymeer cooOmIaTh BEPCUIO UCIOIb3yeMOl OUOIMOTEKH.

C noMoIpio KOMaHIbl «open_ devices porpamma «testappeasys OTKPBIBAET YCTPOKCTBO B PEKUME IKCKITIO-
3UBHOI'O JOCTYIIA.

Ilpenynpexgenue: Bubauoreka Libximc paboraer ¢ KOHTPOJJIEPOM B PEKUME FKCKIIIO3UBHOTO JTOCTY-
na. Kaxpiit KouTposep, oTkpbiThiii Guinorekoii libxime (mDrive Direct Control Toxke ucnosb3yer sty
6UIMOTEKY ), JOJIZKEH ObITh 3aKPBIT, IIPEXK/e 9€M MOXKeT ObITb MCIOJIb30BAH APYIUM [POLECCOM.

TTocsie orkpbiTUS yerpoiicrBa mporpamMmma testappeasy OTIPABIISIET B KOHTPOJLIED KOMAH/LY JIBUKEHUs BIEBO B
redennn 3 cekyn «command_ lefts. Tlocse ycnemnoro BbiiiosiHeHust KOMaH bl «command_ left> BbI3biBaeTCst
KOMaH/1a OCTAHOBKH «command_ stops.

Kowmanma «calibration.A = 0.1;» ycranasnuBaer KajauOpoBouHyio KoHcrauTy 0.1 (oauH mar KOHTpOJLIepa
DaBEeH TOMY KOJHMYECTBY €IUHHUIL)

Kowmanzna «calibration. MicrostepMode = engine_ settings. MicrostepMode;» - Vcionb3yercsa /st yCTaHOBKHU
PEKMMa MUKPOIIArOB, UCIOJb3YeTCs s MPABUIBHOTO MpeoOpa30BaHWs MUKPOIIATOB B KaJIMOPOBAHHBIE
€INHUIBI W3MEPEHUSI.

Tlocne mporpamma «testappeasy» CUIHTBIBAET COCTOSIHHE KATHOPOBAHHOIO yCTPOMCTBA C yCTPOHCTBA.

B konre Ha ycrpoiictBo ornpasisiercs Komania «command_ stops. «Close  devices - 3aKpPbIBAET YKA3aHHOE
YCTPOUCTBO.

6.1.2 Kpatkoe onucaHue paboTbl C Noaaep>XNMBaemMbiMUN si3blkaMu NpPOrpamMmMunpoBa-
HUs

o Visual C++
e NET (C#)

e Python

It mpuobpereHns MEePBHIX HABBIKOB HMCIIOJIH30BaHMS OMOJIMOTEKH CO3JAHO IMPOCTOE TECTOBOE IPUJIOXKEHHE
testapp. A3biku, orsimgabie o1 C-110J00HBIX, HOAJAEPKUBAIOTCH C IIOMOIIBIO BBI30BOB € MPEObpPA30BAHUEM
aprymenToB tumna stdcall.

ITpocroe TecroBoe mpuioXKeHWe Ha s3bIKe C pPACHONOKEHO B JMPEKTOPHH <«examples/testapps, TPOEKT HA
C# - B <«examples/testcss, nna Python - «examples/testpythons. Bubnuoreku, 3arosoBounbie baiiabl u
apyrue Heobxoaumble (ailyibl PACIIOJIOXKEHbI B AUpeKTopuax «wind2s /»winb4», «MacOSX» u 10106HbIX.
B komiuiekT paspabordnka TakyKe BXOMAT y2Ke CKOMIMJIMPOBAHHbBIE pUMepLL: testapp B Bapuante 32 u 64
oura mon Windows u tonbko 64 6ura nom OSX, testcs - Tonbko 32 6ura, testpython He Tpebyer
koMmnusiiguu. 110 cchiike TakKe MOYKHO CKA9aTh PYKOBOJCTBO 10 MPOrPAMMUPOBAHUIO.

IIpumeuanune: ns paborsr ¢ SDK rpebyercs Microsoft Visual C++ Redistributable Package 2013 (uo-
crasisierca ¢ SDK, daitnbr veredist  x86 uim veredist  x64)

6.1.2.1 Visual C++

TecroBoe mpumoxkeHme MOXKeT OBITH COOPAHO C TMOMOIIBIO testapp.sin. s KOMOUISIUNA HEOOXOINMO WC-
nonb3osarh Takxke MS Visual C++. Y6eaurecs, uro Microsoft, Visual C++ Redistributable Package 2013
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YCTaHOBJIEH.

Orxkpoiite mpoekt examples/testapp/testapp.sln, BbimoaHnTEe COOPKY W 3aNMyCTHTE MPUIOKEHUE W3 CPEJIbI
pa3paboTKu.

6.1.2.2 .NET (C#)

Host ucnonbzosanus B NET upeuaraercs obeprka wrappers/csharp/zimenet.dll. Ona pacupocrpansiercs B
JBYX Pa3MUYHBIX apxuTekTypax u 3aucut ot .NET 2.0.

Tecrosbie npuioxkenus Ha sa3bike C# g Visual Studio 2013 pacnonoxennt B gupekropuu testcs (das C#).
OTKpoiiTe TPOEKTHI U cobepuTe.

6.1.2.3 Python
V3MeHnTe TEKYIIyIO0 IUPEKTOPHIO Ha examples/testpython. Tlepen 3amyckom:
Ha OS X: cronmpyiire 6ubnunoreky zimc/macosz/libzimc.framework B TeKyIyo TUPEKTOPHIO.

Ha Linux: moxker nonamoburses yeranosutb LD LIBRARY PATH, uro6et Python mor naiitu 6ubanoreku
¢ RPATH. Hanpumep, 3amycrure:

export LD_LIBRARY_PATH=$LD_LIBRARY_PATH: pwd"

Ha Windows: nepej 3amyckoM HUYero gejaTh He HY>KHO. 3anycrure Python 2 uinu Python 3:

’python testpython.py

Ilpumeuanune: JlormpoBaume B aiin. Eciu mporpamma, ucnoss3yomas libxime, 3amyimena ¢ ycra-
HOBJIEHHOU nepemenHoit okpyxkenns XILOG, To 310 BKitOUnT JlorupoBanue B (aiij. 3HavueHne mepeMeHHoi
«XILOG» 6ymer ucnonb30BaHO Kak nMs daitaa. Paii Oyaer OTKPHIT Ha 3aIUCh TP TEPBOM COOBITHHU JIOT,
¥ 3aKPBIT IPHU 3aBEPIIEHAN MPOrpaMMbI, HCHOMb3yioreit libxime. B jor 3anuceiBaloTcs coOBITHSA OTIPABKA
JIAHHBIX B KOHTPOJIJIED U IPUEMA JAHHBIX M3 KOHTPOJJIEPA, & TAK¥Ke OTKPBITUS U 3aKPbITHS IOPTA.

IIpumeuanne: Tpebyemblie mpaBa goctyna: 6nOIIOTEKE HE TPEOYIOTCA 0COObIE MTPAaBa, /15T BHITOTHEHNSI,
a Hy»KeH TOJbKO jocTyn Ha dreHue-3anuch B USB-COM ycrpoiictBa B cucreme. VckiaroueHnemM u3 3Toro
upasuiia ssisercs Gynkuus roabko mis OC Windows «fix usbser sys()» - eciu upouecc ucnosb3youii
OMOIMOTEKY HE WMEET TOBBINMEHHBIX MPAB, TO TPYW BBI30BE 3TOI (DYHKINKM TPOTPAMMHAS TEPEYCTAHOBKA,
yCcTpoiicTBa He OyaeT paboTaTh.

ITpumeuanune: Cu-npoduau. Cu-npoduir 310 HAOOP 3aroJIOBOYHBIX (DHAIIOB, PACIPOCTPAHIEMbIX BMe-
cre ¢ 6ubmmorekoii libxime. Oum mossossitor B mporpamme Ha si3bike C/C-++ 3arpysuTh B KOHTDOJLIED
HACTPOWKM OIHON M3 MOIIEPKUBAEMBIX MOJIBUKEK BBI30BOM BCero oaHoi dynkmuu. [IpuMep ncmonb30BaHust
cu-ipoduieil BbI MOXKETE TIOCMOTPETh B IUPEKTOPUHU MpuMepoB «testcprofiles.

Kowmiutekr pa3spabordunka MOXKHO CKa4aTh HA CTpAHUIE porpaMmuoro obecnedenus. OH BKJOYaer B cebs
CKOMMIJINPOBAHHY0 Oubmoreky libxime g cucrem Windows, Linux u Mac OS, pykoBoACTBO IO IpOrpam-
MHUPOBaHUIO U mpuMepkl. Libximc - 370 kpoccnnardopmentas 6ubInoTeKa, KOTOpas MOAIEPKUBAET A3BIKU
C++, C# u Python. Ilpumepsi, BKIIOYEHHbIE B TAKET OMOIMOTEKH, TPETHAZHAYEHBI [J1si OBICTPOTO O3HA-
KOMJIEHHSI C TPOTpaMMHUpOBaHueM it KOHTposmepoB mDrive. Mcxomauku Libxime Taxkzke g0CTYIHBI 118
CKAYUBAHUS.
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Banmanwme: PykoBomcTBO mo mporpamMmupoBaHuio BKIOYeHO B apxuB libximc 2.X.X, rme 2.X.X -
HOMep Bepcuu. Pykosoacrso maxomures B /ximc-2.X.X/ximc/doc-ru/libxime7-ru.pdf. Taxxe pyKoBOI-
ctBo libxime MOXKHO cKadarh 10 3T0il cchlike. PyKOBOICTBO 110 MPOrpaMMHUPOBAHUIO CO3/IAHO B CUCTEME
Doxygen.

6.2 OnucaHne npotokosia obmeHa

Onucanwne nporokosa v20.8

o Onucarue npomoxrosa
o Hcnoanenue Komaro
o Obpabomxa owubor Ha cMOPOHE KOHMPOALEDG,
— Hesephoie KomaHdb, uay darHbLe
— Pacuém CRC
— Cb6ou nepedayu
— Boccmanosaenue CUHIPOHU3AUUY MeModom Matimayma
— Boccmanosaenue CUHIPOHUSAUUY MEMOOOM OWUCTIUTNEALHULT HYAET
o Obpabomrka owubor Ha cmopore dubAUOMEKY
— Boamootcnvie 3navenus omsaema 6ubAUOMEKY
— Ipouedypa CUHTPOHUIAUUY OUUCTIUMEALHOLMU HYAAMU
o Kodv, owubor omeemos KoHmpossepa
— ERRC
— ERRD
— ERRV
e Bce xomando, KoHmMpoasepa
— Komanda GACC
— Komanda GBRK
— Komanda GCAL
— Komanda GCTL
— Komanda GCTP
— Komanda GEAS
— Komanda GEDS
— Komanda GEIO
— Komanda GEMF
— Komanda GENG
— Komanda GENI
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— 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
— 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
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— Komanda SENG
— Komanda SENI
— 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
— 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
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— 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
— 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
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6.2.1 OnwncaHue npoTtokona

VYupasienue kourposaepom ¢ IIK npoucxoaur no unrepdeiicy nociemnosarensuoro nopra (COM-nopt). Ha
CTOPOHE KOHTPOJIIEpa KECTKO YCTAHOBJEHBI cieayiomye mapamerpbl COM-nmopra:

e Ckopocrb — 115200 601

e Jlnuua kaapa — 8 Our

e Crom-6uter — 2 Outa

e YérnocTp — HET

e Kourposs noroka — mer (Xon/Xoff, CTS/RTS ne ucnonssyorcs)
e TaiimayT Ha mosyuenue, Mexay Oaiitamn omaoro makera — 400 mc
o Tlopsanok cremoBanns out — LittleEndian

o Muoroba#iToBble THIBI JAHHBIX IEPEIAIOTCI MM 0AfTOM BIEPET

6.2.2 NcnonHeHne KomaHg,

Bazosblit npunnun nporokosa - «3anpoc-Oreers, npuuém Bce odMenbt JanubiMu nnunuupytores K, r.e. TTK
TOCHITTAET KOMaHIbl B KOHTPOJIJIED, HO He Haobopor. Kaxkaas KoMaHa moJpa3yMeBaeT MOoJydeHne OTBETA
0T KOHTDOJIIEpa (KPOME DEIKHUX CJIyYaeB CIEIUAILHBIX KOMAHI), T.€. HeIb3s MOCJATh HECKOJIbKO KOMaH/I
monpsia, 06e3 OXKuIaHusS OTBETa HAa HUX.

Bce komambl fensATCcs HA CEPBUCHBIE, MITATHBIE YIPABJLOIME U MTaTHbe nHMOpManuonube. Koman bt
BBITIOJIHSIOTCS CPa3y TMOCJE WX MOCTYTJIEHNsS B KOHTPOJLIED. YCTaHOBIEHHBIe KoMaHaoii SXXX mapamerpb
HAYWHAIOT BIUSTH HA TEKYyIee NBUXKEHWE B Tedenwe 1 Mc mocse ycranoBku. OOpaboTKa KOMAaHILI HE BJIU-
€T Ha CBOEBPEMEHHOCTH BBITIOJIHEHUS KOHTPOJIEPOM JeHCTBUM, CBI3aHHBIX C OTIEPATUBHBIM yIPABJICHUE W
KoHTpoJeMm asuraress (pabora IIIUM, szauMoeiicrBue ¢ 9HKOIEPOM U T.II.).

1 xourpomnep, u IIK obmagator 6ydepom obmena. [Ipunsarbie KOMAaHIBI U JAHHBIE, B CAy9ae UX HAJTUUNAA
B KOMaHIe, obpabaTbiBaioTcss onauH pas3. To ecTh, mocie 0OpabOTKYM 3T JAaHHBbIE YIAJAIOTCT u3 Oydepa n
00pabaThIBAIOTCS yKe HOBBIE mpwuiieaiine OaiiTel. Kaxkmas KOMaHIa COCTOUT W3 YETHIPEXOANUTHON CTPOKWH,
JaHHBIX (ec/iM KOMaH/a UuX IpeaycMarpuBaer) u apyxbdaiitHoro kona kourposs CRC eciu komania comep-
KUT JaHHble. JJaHHbIe MOTYT TIEPeChLIATHCSA KAK U3 KOMIbIOTEPa, TaK U KOHTPosIepoM. Komanaa nepegaéres
Ha 00pabOTKY ecjiim OHa pacno3HaHa u, B ciaydae nepenaqdu jgannbix, Kou CRC sepubiit. [locie ob6paborku
upuiie/ei 6e3 ommrboK KOMAaH/Ibl KOHTPOJLIED HOCHLIAET B KOMIIBIOTED Y€ThIPEXOANTHYIO CTPOKY — HAKME-
HOBAHWE BBIMOJTHEHHONH KOMAHIbI, 3aTEM JAHHBIE, ecjii (OPMAT KOMAHIBI 9TO MPEIYCMATPUBALT, 3aTEM 1B,
Gaiita CRC (ecim ecrb JTaHHBIE).

6.2.3 OOpaboTka owWNMDOOK Ha CTOpOHE KOHTpoNepa

6.2.3.1 HesepHble kOMaHabl UM fgaHHbIE

Ecan npummenimas B KOHTPOJIJIEp KOMAH/Ia He MOMKeT ObITh MHTEPIPETHPOBAHA KaK ONpeIeIeHHas KOMAH-
Ja YIPaBJEeHUA, TO B KOMIIBIOTED MOCHLJIAETCA CTPOKA «EITC», KOMaH/a UTHOPUPYETCH, B JaHHBIX TEKYIIEero
COCTOSTHHSI KOHTPOJLIEPa BBICTABIISIETCS OUT «KOMAaH/Ia He PACIIO3HAHAY. EC/TM HEOMO3HAHHAST KOMAHIA COMIEp-
2KaJjia, JaHHbIe, TO BO3MOXKHO HEBEPHAs MHTEPIIPETAINs IPUHATHIX JAHHBIX KaK HOBbIX KoMaH . Heobxommma
CUHXPOHU3AIN.

Ecan mpumennmas B KOHTPOJJIEp KOMaHIA WHTEPIPETUPOBAHA BEPHO, KOMaH/IA TTPETyCMATPUBAJIA JTAHHDIE,
onn mpuntiu, HO ABa Gadita CRC He cOOTBETCTBYyET MONYYEHHBIM C Hell JAHHBIM, TO B JAHHBIX TEKYIIEro
COCTOSTHUST KOHTPOJLIepa ycranapiauBaercs (diar ommbku CRC npurieimmux 1aHHbIX, B KOMIIOTED MOCHLIA-
ercsd cTpoka «errdy, rekyuias Komanaa urHopupyercs. CunxpoHusalus Hpuéma/nepejadu ¢ KOMIbIOTEPOM
He HyKHa.
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6.2.3.2 Pacuyér CRC

CRC paccunTbiBaercs JjIsl TepeJaBaeMbiX JTaHHBIX. UeThipe GaiiTa KOMaHIbBI B pacyére He ydacTBYOT. AJl-
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;

}

OyHKIMs [OJIYy4aeT yKa3aTe/b Ha MacCuB JaHHbix pbuf, piuny ganabix B 6aiitax n. ®yHKUMs BO3BPALAET
nByGaiiTHOe cioBo - kox CRC.

ITpnmep pacuéra CRC:
Kon xomanasr (CMD): <homes nmm 0x656D6F68

0x68 0x6F 0x6D 0x65
CMD

Kopx xomangsr (CMD): «gpos» man 0x736F7067

0x67 0x70 Ox6F 0x73
CMD

Kop xomanasr (CMD): «movry uian 0x72766F6D

0x6D 0x6F 0x76 0x72 0x00 0x00 0x00 0xC8 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x53 Oxc7
CMD DeltaPosition uDPos Reserved CRC
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€) Termite 3.3 (by CompuPhase) - e

| cOM16 9600 bps, 8M1, no handshake | | Settngs | Clear About Close

b bf bd B5 hame

BA Bf Bd BS hame

B7 70673 gpos

B7 706f73 a5 3 ef ffeb 00 00 00 00 00 00 gposlrxans. .
000054249385 32532107 G

BodBE7E 720000008 0000000000000000 mowvr. M......
bacd 83

b Bf 76 72 rroT

il [+]

6.2.3.3 Cbou nepegaun

Haubosee BeposiTHBI ciiemyiomue cOOM B KaHAJIE CBA3U: NCUE3HOBEHNE OAMTa Mpy MTPUEME UJIU MepeIate KOH-
TPOJIJIEPOM, BOSHUKHOBEHWE JIMITHEr0 OaiiTa mpu mpuéMe Wiv mepegade KOHTPOJIJIEPOM U M3MEHEHUE TIPUHSI-
TOrO MJIA TTOCJIAHHOTO Oaiita. COOM MPOUCXOAAT MPU HECTAHIAPTHBIX YCAOBUSAX W OOBIYHO HE HAOJIIOMAIOTCS
BOOOIIIE.

Peryssipabie ¢60u BO3MOXKHBI 1IPU HEKAYECTBEHHOM, cioManHoM Kabesae USB uim coemunurensuom Kabesie
Mexny miaraMmu. [IpoTokos He pa3pabaThIBAJICS s IITATHONO MPUMEHEHWS B YCJIOBUSAX CHUJIBHO HECTA-
OMJIBHOM CBsi3u. B 9acTHOCTH B TAKMUX YCJIOBUSX PEIKO BO3MOYKHO BBITOJTHEHNE HE TOM KOMAHIbBI, YTO OBLIA
MOCTIAHA.

N cuesnoBeHme OaiiTa Ha CTOpOHE KOHTpoOJLJIepa

BaiiT, oxxugaeMbrii, HO He MOJYYEHHBIN KOHTPOJJIEPOM, MPUBOJUT K TaliMayTy KoMmmbioTepa. [lochbiika Ko-
MaHIbI CYATAETCA KOMIBIOTEPOM HeycmernHoi. Ha 3TOT MOMEHT CHHXPOHU3AIMS MEpesadu JTAHHBIX OyIeT
HapyIlIeHa, HO BOCCTAHOBUTCH 110 TaiimayTy (eciu TaiiMayT KOHTDPOJIJIEPA MEHbINE TaiiMayTa KOMIIbIOTEPa C
y4€TOM BPEMEHU IEPECHLIKH).

VU cuesnoBeHue GaiiTa Ha CTOpOHE KOMITbIOTEpa
Baiit, He Oy YeHHBIIT KOMITBIOTEPOM, TPUBOANT K TalMayTy KoMmbioTepa. CHHXpOHU3AIMS HE HAPYIIIEHA.
BosHukHoBeHue GaiiTa Ha CTOPOHE KOHTpoJLIepa

JIumanit 6aiiT, BOSHUKIIKAN IPU IpHEéMe KOHTPOJJIEPOM, IPUBOIUT K IOy 4eHUIO KOMIIBIOTEPOM OIHOIO UJIH
HECKOJIbKUX «errcy jubo «errd» (odenb peiako coderanus «errcy u «errd»). ITocbuika komanapl cauraercs
HeycnemHoil. B npuémuoM Oydepe KOMIBIOTEDA MOXKET MOSBUTHCHA HECKOIBKO «errc» Wi «errd» OTBETOB
KOHTpoJstepa. Ha 9TOoT MOMEHT cHHXpOHU3anusd HapyIIeHA.

BosnukHoBeHUe 6aiiTa Ha CTOpOHE KOMIThIOTEpa

Baiit, Bo3Hukmii 1pu npuémMe KOMIILIOTEPOM, LPUBOAUT K HEBEPHO NPUHATON KOMAHJE WJIA HEBEPHOMY
xoxy CRC. Kpowme Toro, B mpuémuom Oydepe ocranercs jurmauii 0aiiT. Ha 3T0T MOMEHT CHHXpOHU3AIIUST
HAPYIIEHA.

N3meHeHWe GaiiTa Ha CTOpOHe KOHTPOJLJIepa
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Baiir, usmenusmuiicss nupu npuéme KOHTPOJJIEPOM, HPUBOAUT K IOJYYEHUIO KOMIIBIOTEPOM OJHOIO WJIU
HECKOJIbKUX «errcy jmbo «errd» (04ueHb peako coderanus «errcs u <errds). IToChIIKA KOMAHIBI CYUTAETCS
meycrerHoi. B npuémuom Oydepe KOMIbIOTEpa MOMKET MOSIBUTHCS HECKOJIBLKO «€errcy Jmbo «errds oTBeToB
koHTpoLTepa. OOBIYHO CHHXPOHW3AIINS HE HAPYIIAETCSA, HO PEJIKO OHA MOXKET OBITh HAPYIIeHA.

N3meHeHune GaiiTa Ha CTOpOHE KOMIThIOTEpA

Baiit, uamenusimiicss mpu npuéMe KOMIbLIOTEPOM, 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 nosiyyennn nakera, BpeMsi MEXKJIY IOJIy9€HUEM OJHOIO WMJIA HECKOJIbKUX OAWT BBIXOIWT 33 PAMKHU
TafiMayTa, TO IOJyYeHHbIE JAHHbIE UIHOPUPYIOTCH, BXOAHOH Oydep ouuinaercs. Bpems raiimayra KOHTPOJI-
Jiepa, TOJIPKHO ObITh MEHbIIe TaiiMayTa KOMIbIOTEPA C YI€TOM TMOTPENTHOCTH Ha BPEMSI TEPECHIIKH.

6.2.3.5 BoccraHoBneHue CUHXPOHU3AUUU METOA0M OYUCTUTENbHBIX HYsEen

Hu onna komanna ne nauunaercs uyiném (,\0). TlosTomy BO3MONKEH Takoil METOJ CUHXPOHU3ALUM: KOH-
TPOJIIEP Ha KaK/Iblil TOJYIEeHHBIH HEpBbIi O6afT KOMaHIbl PABHBIM HY/II0 OTBEYAET HYIEM, a KOMIILIOTED
WTHOPUPYET TepBbie 0T OTBETA, €CJIM OH paBeH HYJIIO, M MEPEXOIUT K PACCMOTPEHHIO cienyioiiero. Toraa,
B CJIy4ae KOIJa CHMHXPOHM3AIUA HAPYIIEHA HA CTOPOHE KOMMBIOTEPA WA KOHTPOJIIEPA, HO €Ile He MPOIIIO
BpeMd TaliMayTa KOHTDPOJIJIEPa, BO3MOXKEH CJICAYIOMWAA aJIrOPAUTM:

Ecisiu koMnbroTep mosiyqusi OT KOHTPOJLIEpa HEKOPPEKTHBII OTBET Ha KOMaHLy (HAlpUMep, «errcy, «errd» uiu
COOTBETCTBYIOLIMI APYroil KOMaH/e), TO /1Jis BOCCTAHOBJICHUsE CBsi3U OUO/IMOTEKA OTIPABIIAET B KOHTPOJLIEP
or 4 no 250 myseii. TO orpaHUUEHUE CBA3AHO C JJUHON mpuemuoro Oydepa (250 GaiiT) U TPOTOKOIOM
nepenagun ganabix [2C. Ilepenaua menbine 4 Hyseil OOBIYHO HE TIOMOTAaeT BOCCTAHOBUTH CHHXPOHU3AIIWIO.
IIpu 3TOM BO BpeMs OTIIpaBKH KOMIBIOTED MMOCTOSHHO CUATHIBAET JTAHHBIE OT KOHTPOJIJIEPA, TIOKA HE BCTPETHT
TEPBBIN HOJIb, TIOCTIE UeT0 MPOIECC TTePeIavn M CINTHIBAHUS 3aBEPIIAeTCS.

IIpunsTeiit Hysib OOBIYHO HE SIBJISETCS YACTHIO HPEAbIAYINEH 1epeadn, TaK KAK B MOMEHTHI OIIUOOK KOH-
TPOJITIEP TIOJIydaeT oTBeTHI «errcy» / «errds. B pemkwx ciyuasx (ocoboe m3MeHeHme GafiTa HA CTOPOHE KOH-
TPOJIIEPA) BO3MOXKHA CUHXPOHU3AIIMSI C HEKOTOPOi NOnbITKY. TakuM 06pa3oM, MPUXO0/] EPBOro HYJ/Id OOBITHO
03HAYAET, YTO TPUEMHBIH Oydep KOHTPOJIIEPa YUCT U y2KE HE 3AMOJHUTCH, TTOKA HE MPUIET IePBasd 3HAYMMAsT
koMmana. Cpasy mocjie Ipuxoza MepBOro HyJiss OT KOHTPOJLIEPA KOMIIBIOTED TOTOB MEPEABATH CIIEILYIOILY 0
koMmany. OcraabHble Hy/il, HAXOISAIIMEC B IIEPEChLIKe, OY/1yT IPOUTHOPUPOBAHBI, TAK KAK MPUIYT JI0 OTBETA
KOHTPOJLJIEPA.

CuHXpOoHU3AINS 3aBEPIIEHA.

6.2.4 OOpaboTka ownMOOK Ha CTOpoHe OubAMoTEeKkn
IIpakTudecku kKaxkaas GyHKIMs OUOIMOTEKN BO3BPAIIAET CTATYC BBITIOJHEHUs TUMA result .

Tlocsie mocwkLIKT 3ammpoca KOHTPOJLIEpY OHOJIHOTEKA IIPOBEPSIET MEPBBIE MPUXO e OANTHI TOKA HE BCTPETHT
LEPBOE HEHYJIeBOE 3HadeHue. Bee myseBbie Haiirbl urnopupytorcs. Qcrajibable TPUXOiue 6alThl CIUTAIOT-
cs 3HaUnMBIME. bubanoreka oxumgaer mepsbie 4 OaiiTa orBera. Jlajee oHa CpAaBHUBAET WX C KOIOM 3aIMPOCA
U, IpU HEOOXOIUMOCTH, OXKUIAET OCTAJIbHBIE OAWTHI MakeTa JaHHBIX. Kcim nosyuenubie 4 6aiiTa HE COOTBET-
CTBYIOT 3aIPOCY, TO 3AIYyCKAETCs MPOLELYPa CAHXPOHUBAIINN OUMCTUTEIHLHBIMU HYJISIMU, KOMAH A BHITOJTHEHA
neycreniHo. Eciu nosydennbie nepsbie 4 Galita cOBIAsaiOT ¢ KOJOM 3alpoca, U B OTBETE €CTh €Ille JaHHbIE,
t0 nocJie ux nosiydenus nposepsiercs CRC-kox. Eciu ko HeBEpHDBIH, TO 3aIyCKAeTCs CHHXPOHUBAIUS OUM-
CTUTEIFHBIMU HYJISIMU, BBITIOJHEHNE KOMAHIBI CUMTAETCS HEYCIIEITHBIM.

Ecau omnbok He 00HApy»KeHO, TO KOMaH/a CIUTAETCs BHIIIOIHEHHOH yCHelHo U Bo3Bpariaercs result  ok.
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Recalve byts

Begin synchronization Timeout

Retrycounter = 4

Discard byte

Clear input buffer
Decrement Retrycounter
Bytecounter = 64

| Send 64 zeroes "\0' ‘

I

Fetch one byte from input Butfer

Mo
Ok

| Decrement Bytecounter ‘

Recalved bytes ara equal
to the sent command?

Bytecounter >= 07 Is the byte zero? More bytes are expected

for this cammand?

Synchronization complate Synchronization complate
Return result_nodevice Return result_emor :
Timeout | Recelve data bytes and CRC code

for this cormmand

Reburn result_ak

r 9

Does data pass
CRC check?

6.2.4.1 Bo3moxHble 3Ha4YeHns1 oTBeTa bubsmoreku
o result ok. OmmboK Her.

o result_error. Obmas onmmbka. Moxker ObITH CBI3aHA C ANIAPATHBIMU POOJIEMAMHU, OTCYTCTBHEM JIAH-
HBIX B Oydepe mopra, NpeBbIieHneM TaiiMayToB. Takzke MOXKeT 03HadaTh COOM CHHXPOHU3AIMH, KOTO-
potit ObL1 ycrpanéH. Takoit ¢6oit MOr ObITH BBI3BAH ITOMEXAaMH HA JIMHUU CBA3U C KOHTposuiepom. Ere
OJTHO TPUYMHON MOYKeT OBITh HECOOTBETCTBUE MPOTOKOJIOB B MPOINWBKE U B KOHTPOJLIEPE.

o result nodevice. HeBO3MOXKHOCTH OTKPBITHSI yCTPOWCTBA, MOTEPs CBA3M C HUM B IIPOIIECCE TePEatn
JTAHHBIX, HEYAAYHAS CHHXPOHU3aIus. Tpedyercs MOBTOPHOE OTKPBHITHE YCTPOWCTBA U BMEIIATETHCTBO
MIOJIb30BATE .

Ecnu dyukius Bo3Bparmaer ormmbKy, JTr00be mepeJanHble B HeE CTPYKTYPBI [ 3aMUCH CAUTAIOTCS HEOTPe-
JeaéHHbIMEA. BO3BpaT Ko/Ia OIMMMOKH MOYKET COMPOBOXKIATHCS 3aIMNUCHIO TTOAPOOHOTO COOOIIEHNST B CHCTEMHbIH
Jor Ha unix uau B stderr mHa windows.

6.2.4.2 TMpoueaypa CUHXPOHU3ALUN OHUCTUTESbHBIMU HYISAMU

Boccranosiienue cuHXpOHU3ANKUH OCYIIECTBIISETCH [TOCHLIKON HYJIEBbIX OAWTOB M CYMTHIBAHUS IIPUHUMAEMbBIX
GaiiT 110 MOSIBIIEHNsI TEPBOTrO HYJIEBOTO 3Ha4YeHNs (,,\0“). OMIMOHATIBHO MOXKHO B KOHIIE CHHXPOHU3AINN O~
cruth Oydep mopra. Ilocbutaercs m3uagdanbao 64 HysmeBbix Oaiita. Eciam or KOHTpo/Iepa He MPUILIO HU
OJIHOTO HYJIEBOTO OaiiTa 3a BpeMms TaiimayTa, To 64 baiita mockLiaorcs emre 3 pasa. [locie 4 mocbLiku u HENIO-
JIydeHHus HyJeBoro 6aiita yCTpOMCTBO CINTAETCS MOTEPSHHBIM U OMOIHOTEKA MOI2KHA BEPHYTH KO OIIHOKH
result _nodevice. B ciy4dae yiadnoil cMHXpOHHM3AME BO3BPAIIAeMblil KO/ omubku result error.
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6.2.5 Koabl ownbok oTBETOB KOHTpOJLIEpa
6.2.5.1 ERRC

Orser: (4 Gaiir)

Kon: «errcy nim 0x63727265

| uint32_t | errc | Komanza meoctynna

Omnucanue

OTBer HA KOMaHIY B CIIy4ae, eCJI KOMaH/[a HEN3BeCTHA, JIMO0 He MOXKeT ObITh BHIMOJIHEHA 1 /Hin obpaboTaHa
B JAHHBIA MOMEHT (B JAHHOM COCTOSIHUM). YCTAHABIMBAET COOTBETCTBYIOIIUi OuT B noje «flagss crpykTypbl
COCTOAHUMA.

6.2.5.2 ERRD

Orser: (4 Gaiir)

Kom: «errd» mam 0x64727265

| uint32_t | errd | HesepHble JaHHbIe ‘

Omnucanne

Otser HA KOMaHAy «errds yCTaHABJIMBAETCS B TOM CJIyYae, €CJIM BBIYUCIUHBIE KOHTpoJiepom naunuabie CRC
He coBnaaoT ¢ noiayydensiM nojgeM CRC. B aTom cinyuae ycranasimBaercs 6ut coorBercTsus B nose «flagss
CTPYKTYPBL COCTOSIHUSI.

6.2.5.3 ERRV

Orser: (4 Gaiir)

Kom: «errvy umm 0x76727265

| uint32_t | errv | Heseproe 3nadenue

Onucanne

OTBer Ha KOMAHIY B CJIyYae €CJIU KOMAHIA KOPPEKTHA, KOHTPOJBHAS CyMMa, TPABUIHLHAS, HO MEPEIABAEMbIE
3Ha4YeHus (XOTst Obl OHO M3 HUX) BBIXOJAT 33 JOMYCTUMbIH JUANA30H U HE MOT'YT ObITh MPUHATHI. [Ipu 3TOM
HEBEPHOE 3HAYEHNE 3aMEHSETCs OJIHUM U3 BEPHBIX METOIAMU OKPYIJICHVS, OTPDAHUYIEHNUsT UJIA COPACHIBAHUS B
HEKOe CTAaHIAPTHOE COCTOSTHIE. YCTAHABIUBAELT COOTBEeTCTBYoMN OuT B ose «flags» cTpyKTypbI cocTostHMSI.

6.2.6 Bce komaHAbl KOHTpOJ/IEpa

6.2.6.1 Komanpga GACC
Kon xomanasr (CMD): «gacc» nmm 0x63636167.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
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Orser: (114 Gaiir)

uint32_t

CMD

Komamna

int8 t

MagneticBrakelnfo

[IpousBoauTesb U HOMEP MATHUTHOTO
TOPMO3a, MAKCUMAJIbHAS IJTHHA CTPO-
Kn: 24 CUMBOJIOB.

float

MBRatedVoltage

Homunanbhoe — Hanpsikenwe st
YIPABIEHAs MACHUTHBIM TOPMO30M
(B). Tun nanubix: float.

float

MBRatedCurrent

HoMmuHaIbHbIA TOK JJis yIIPaBJIEHHs
MaruuTHbIM TOpMO30oM (A). Tun nan-
upix: float.

float

MBTorque

VYaepxusatommit  mMoment (MH-m).
Tun namnbx: float.

uint32_t

MBSettings

®jarm HACTPOEK MATHUTHOTO TOPMO-
3a. 9TO OMTOBAasS MACKa JJI TTOOWTO-
BBIX OIlepaIuii.

0x1 - MB AVAILABLE

Ecnau ¢aar ycranosieH, To Maraut-
HBIIT TOPMO3 JOCTYTICH.

0x2 - MB_POWERED _HOLD

Ecau ¢aar ycranmoBneH, To Maramr-
HBLi TOPMO3 HAXOJUTCS B DPEXKHUME
yAepaHusi (aKTWBEH) TIpW Tojade
MTATAHNUS.

int8 t

TemperatureSensorInfo

IIpousBosurens u HOMED Temmepa-
TypHOI'O JIaTYMKaA, MaKCUMaJbHad
JJINHA, CTPOKU: 24 CUMBOJIOB.

float

TSMin

MunnmanbHas u3MepsieMas TeMIepa-
rypa (rpagycos Henbcus). Tun nan-
weix: float.

float

TSMax

MakcuManpHass m3MepsieMasi TemIe-
parypa (rpamycos Ilenbcus). Tun
nannbix: float.

float

TSGrad

TemmepaTypHbIit IPA/AEHT
(B/rpazaycos Lenbcust). Tun nanubix:
float.

uint32_t

TSSettings

@jiaru  HACTPOEK TEMIIEPATYPHOIO
JarTduka. IJTO OUTOBAas MAaCKa [Jist
MTOOMTOBBIX OIEPAITHIA.

0x7 - TS_TYPE_BITS

BuThl, oTBevaroIne 3a TAT TeMIIepa-
TYPHOTO JATYIMKA.

0x0 - TS_TYPE_UNKNOWN

Hewussecrabiit cercop.

0x1-TS TYPE THERMOCOUPLE

Tepmomapa.

0x2 - TS_TYPE_SEMICONDUCTOR

[TomympoBOAHMKOBKIIT ~ TeMIepaTyp-
HBII TaTYNK.

0x8 - TS_AVAILABLE

Ecau ¢mar ycranoBneH, To AaTInK
TEMIIEPATYPBI JTOCTYIIEH.

uint32_t

LimitSwitchesSettings

@Jjiaru HACTPOEK KOHIIEBBIX BBIKJIIO-
qareneil. 910 GUTOBAs MACKA [IJTs MO~
OUTOBBIX OIEPAITHIA.

Continued on next page
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Tabnuua 6.6 — continued from previous page

0x1-LS ON_ SW1 AVAILABLE Ecmu dbuar ycranoBieH, TO KOHIIe-
BOI TTepeK/II09aTe b, TOAKIIOIeHHbBIH
k HOxkKe SW1, mocrymes.

0x2 - LS ON_SW2 AVAILABLE Ecmu dbiar ycranoBsieH, TO KOHIIe-
BOI TIepeKII0YaTe b, TOAKIIOYEHHBIH
K HOKKe SW2, nocrymeH.

0x4 - LS SW1 ACTIVE LOW Eciu duar ycranosien, 1o KOHIle-
BOIl TIePEeKII0YaTENb, TOAKII0OUEHHBIH
Kk HOXKKe SW1, cumraercs cpaboTas-
MM TI0 HU3KOMY YPOBHIO Ha KOHTAK-
TeE.

0x8 - LS SW2 ACTIVE LOW Ecnu duar ycranoBieH, TO KOHIIE-
BOI TTepeK/II09aTe b, TOAKIIOIeHHBIN
K HOXKKe SW2, cumraercs cpaboras-
UM 10 HU3KOMY YPOBHIO Ha KOHTaK-

TE.
0x10 - LS SHORTED Ecnu dar ycranoBsieH, TO KOHIIEBbIE
MEPEKTIOYATETN 3aMKHY ThI.
uint8 t Reserved [24] 3apesepBupoBaHo (24 GailT).
uintl6é t CRC Konrpompuas cymma.

Omnucanume: Yrenue nnadopMalmu o JOMOJTHATETbHBIX akceccyapax u3 EEPROM.

6.2.6.2 Komanga GBRK
Kox xomangsr (CMD): «gbrks nan 0x6B726267.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza

Orset: (25 Gaiir)

uint32 t CMD Komanzna

uintl6_t t1 Bpemss B MC MeXay BKIIOUEHHEM
TMIATAHUS JBUTATENS W OTKJIOYeHHeM
TOPMO3a.

uintl6_t t2 Bpemst B MC Mexiy OTKJIIOYEHHEM

TOPMO3a ¥ TOTOBHOCTHIO K JIBUXKEHUIO.
Bce komaHIabl JBUKEHUS HAYUHAIOT
BBITIOJIHATHCS TOJBKO II0 HWCTEYEHUU
3TOI'0 BPEMEHHU.

uintl6 _t t3 Bpems B MC MeXTy OCTAHOBKOH NTBH-
raresis U BKJIIOYEHHEM TOPMO3a.

uintl6_t t4 Bpems B MC MeK/ly BKIIIOYE€HUEM TOP-
MO03a M OTKJIIOYEHWEM TTHTAHUST TBUTA-
TeJIs.

uint8 t BrakeFlags @uarun. 910 OMTOBAs MAacKa JJId IIO-
OMTOBBIX OTIEPAIHii.

0x1 - BRAKE _ENABLED Vupagsiienne TOPMO30M BKJTIOYEHO, €C-

nm pJar ycTaHOBJIEH.
Continued on next page

6.2. Onuncaxne npotokosa obmeHa 170



mDrive

PykoBopacteo nonb3osarens, Beinyck 3.5.1

Tabnuua 6.8 — continued from previous page

0x2 - BRAKE_ENG_PWROFF

TOpMO3 OTKJIIOYAET NMUTAHUE IIaroBO-
T'O ABUTraTEJId, €CIIN (1).7'[&[‘ YCTaHOBJIEH.

uint8 t

Reserved [10]

3apesepsuposano (10 Gaiir)

uintl6 t

CRC

Kontponbraasa cymma

Onucanwme: UreHne HACTPOEK YIPABIEHUS TOPMO3OM.

6.2.6.3 Komanga GCAL
Kon xomanasr (CMD): «gcals wiu 0x6C616367.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (118 Gaiir)

uint32 t CMD Komanna

float CSS1_A Koadbunment MaciTabupoBaHus
JIJIsl QHAJIOTOBBIX M3MEPEHWil TOKa B
obmoTrke A.

float CSS1_B Kosddunuent capura mjas aHasoro-
BBIX M3MEpPeHuil Toka B 00MOTKE A.

float CSS2 A Koaddunment MacHurTabupoBaHUst
JIIsT AHAJIOTOBBIX M3MEPEHHi TOKa B
obmotke B.

float CSS2_B Kosddunument capura mjs aHaoro-
BBIX M3MepeHuil Toka B 0OMoTKe B.

float FullCurrent A Koadbunument MacLTabupoBaHus
JIJIsT QHAJIOTOBBIX M3MEPEHU TTOJTHOTO
TOKA.

float FullCurrent B Kosddunuent capura ajasa arpasoro-
BBIX M3MEPEHUH MOJHOTO TOKA.

uint8_t Reserved [88] 3apesepBupoBato (88 Gaiir).

uintl6_t CRC Kontponbnas cymma.

Ommucanne: Komamnma darenns KaauOpOBOYHBIX KO3(d durmenToB. Mcmonb3yercss TOIBKO MPOU3BOIUTEIEM.
O yHKIUS 3AMOJIHSAET CTPYKTYPY KATUOPOBOUHBIX KOIDGUIMEHTOB. DTH KOIDMDUIIHEHTHI UCTTOTB3YIOTCS I
nepecuéra komoB AIIIl B TOKM 0OMOTOK W TOJHBIN TOK TOTpebaeHus. KoaddunneHTsl crpynnmpoBanbl B
naper, XXX A u XXX B; mapsr npeacraBasior coboit KoadbduimenTsl JuHeiiHoro ypasHenus. [lepssoiit Ko-
s dunmenT - TaHreHC yriia HaKJIOHA, BTOPOii - nocrosuuoe cMernenue. Takum obpasom, XXX Current[mA]

— XXX_AJmA/ADC|XXX ADC_CODE[ADC| + XXX_B[mA].

6.2.6.4 Komanpga GCTL
Kop xomanasl (CMD): «getly wn 0x6C746367.

3anpoc: (4 Gaiir)

| uint32_t

[ CMD

| Komanza
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Orser: (93 Gaiir)

uint32 t CMD Komanna

uint32_t MaxSpeed MaccuB ckopocreii (B MOJHBIX 1A~
rax), UCHOJIb3YIOIIUCs [IPU ylIpaBJie-
HUW JPKOACTUKOM UJIM KHOTKAMU BJIe-
Bo/Brpaso. Jduanason: 0..100000.
uint8 ¢ uMaxSpeed Maccus ckopocreii (B MUKpomiarax),
UCIIONB3YIOMMIACA NPH  yIPABJICHUN
JIZKOUCTUKOM WJIM  KHOIKAMH — BJIe-
BO/BIpaBo. BenndwHa MUKpomara u
JIUAITA30H JOMYCTUMbIX 3HAYCHUH J1J1s1
JIAHHOTO TI0JIST 3aBUCAT OT BBIOPAHHO-
ro pexkuMma JiesieHus uara (CM. moJie
MicrostepMode B engine _settings).
uint16_t Timeout Timeout[i] - Bpems B Mc, 10 ucrede-
HUM KOTOPOIO YCTAHABJIHBAETCS CKO-
pocrb max_speed[i+1] (ucuosb3yer-
Csl TOJIKO TIPU YIPABJICHUN KHOIIKA-
uintl6_t MaxClickTime MakcumasnbHoe BpeMs KIuKa (B MC).
J1o ucTeuenns 3TOr0 BPEMEHU TIepBast
CKOPOCTDb HE BKJIFOUAETCS.

uintl6 t Flags @yarun. 910 OMTOBAs MAacKa IS IIO-

OUTOBBIX OIEPAIHIA.

0x3 - CONTROL_MODE _BITS Burs! ynpasnerusa aBuraTteseM C IO-
MOIIBIO [IPKOMCTHKA WM KHOIOK BIIe-
BO/BLIPABO.

0x0 - CONTROL _MODE OFF Yipasijienne OTKJIIOUeHO.

0x1 - CONTROL MODE JOY Yupasienue ¢ TOMOIIBIO AKONACTHKA.

0x2 - CONTROL MODE LR YmupasJsenue ¢ IOMOIBIO0 KHOMOK BJle-
BO/BIIPABO.

0x4 - CONTROL_ BTN LEFT_ PUSHED OPEN | Haxkartas jeBast KHOITKa COOTBETCTBY-
€T OTKDPBITOMY KOHTAKTY, €CJIH 3TOT
duar ycraHoBJIEH.

0x8- CONTROL BTN RIGHT PUSHED OPEN Haxaras mnpaBas KHOIKa COOTBET-
CTBYET OTKDBLITOMY KOHTAKTY, €CJII
10T JIar yCTaHOBJIEH.

int32_t DeltaPosition Cwmerenue (Jenpra) nosunuu (B 1001
HBIX IT1arax).
intl6_t uDeltaPosition JpobHast 9acTb CMEIEeHnusT B MHKPO-

marax. lcmnonp3yercs TONIBKO ¢ Ia-
T'OBbIM JIBUTI'QTEJIEM. BeJII/IqI/IHa MUK-
poriara M IWAana3oH  JOMyCTHMBIX
3HAYEHMl U1 JAHHOTO IOJIS 3aBHU-
CAT OT BBIOPAHHOTO DEXHMa JejIe-
nug mara (cm. nose MicrostepMode
B engine _settings).

uint8_t Reserved [9] 3apesepBupoBaHo (9 Gaiir).

uintl6 t CRC Konrposnbuas cymma.
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Omnucanne: Yrenne nacrpoex ynpassenus gsurareneMm. [Ipm seioope CTL MODE=1 Bkitouaercst ymnpas-
JIEHWE JBUTATEJIEM C TOMOIIBHIO JZKONCTHKA. B 9TOM pekiMe Tpy OTKJIOHEHWH TKONCTHKA Ha, MAKCUMYM JIBH-
rareiib CTPEMUTCS JIBUrAThCs co ckopocThbio MaxSpeed [i], rae i=0, ecsiu nmpeapblay UM UCIIOIB30BAHUEM STOIO
pexkuma e 66110 BbiGpano japyroe i. Knonku nepekiogaror #omep ckopoctu i. [Ipu Beibope CTL _MODE=2
BKJIOUAETCS YITPABJIEHNE JBUTATENEM C TMOMOIIbI0 KHOMOK left /right. TIpn HaykaTtnyn Ha KHOTKW JBUraTeNh
HAYMHAET JBUTAThCS B COOTBETCTBYIOIIYIO CTOPOHY co ckopocTbio MaxSpeed [0], mo mcredeHnn BpemeHU
Timeout[i] - gBuraercs co ckopocrbio MaxSpeed [i+1]. ITpn mepexone or MaxSpeed [i] Ha MaxSpeed [i+1]
JIeficCTByeT yCKOpeHne, Kak ODBIYHO.

6.2.6.5 Komanpga GCTP
Kop xomanasl (CMD): «getp» niam 0x70746367.
Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orser: (18 Gaiir)
uint32 t CMD Komanzna
uint8 t CTPMinError Munnmansroe otanune maros 1T

OT TIOJIOYKEHUST SHKOJIEPA, YCTAHABIIH-
Baoree har STATE RT ERROR.
N3mepsiercs B mmarax T,

uint8 ¢ CTPFlags @yarn. 910 OGUTOBAsT MacCKa JJIsT TMO-
OMTOBBIX OTIEpAIHi.
0x1 - CTP_ENABLED KonTposib 1mo3uiMy BKJIFOYEH, €CJid
duar ycraHOBIIEH.
0x2 - CTP_BASE YipasjieHue IOJI0KEeHUEM OCHOBAHO

Ha JaT4YUKe BpallleHUd, €CJIU YyCTaHOB-
Jler 3roT Jar; B IPOTUBHOM CIIydae
- Ha HKOJIEpE.

0x4 - CTP_ALARM _ ON_ERROR Boittu 8 cocrosane ALARM npu pac-
XOXKJIEHUY MO3UIMH, eciu (iar ycra-
HOBJIEH.

0x8 - REV_SENS INV Cencop cumTaercs aKTHBHBIM, KOTIA

Ha HéM (, WHBEPTUPOBAHUE JI€JIAET
akruBHbiM ypoBerb 1. To ecrb ec-
JIN He WHBEPTUPOBATH, TO JEHCTBY-
er obbraHas joruka - 0 370 cpabaThi-
BaHNe/aKTHBAIHs /aKTHBHOE COCTOSI-
HUeE.

0x10 - CTP_ERROR_CORRECTION KoppekTupoBarh OImudKu, BO3HWKA-
IOIKe MPHU MPOCKAIB3BIBAHUN, €CJIH
dar ycranosier. Paboraer TOIBKO ¢
sukoaepom. HecoBmectumo ¢ ¢paarom
CTP ALARM ON_ ERROR.
uint8_t Reserved [10] 3apesepeupoBano (10 Gaiir).
uintl6_t CRC Konrposnbhasi cymma.

Omnucanue: Yrenue HACTPOEK KOHTDOJI mo3uiuu (Jjisi marosoro asuraress). Ipu ynpasnenun I ¢
sukozepom (CTP_BASE 0) nosisiercs BO3MOXKHOCTH OOHApy2KuBaTh 10Tepio maros. Konrposep 3uaer
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kosimuecTBo waros Ha obopor (GENG::StepsPerRev) u paspewenue sukouepa (GFBS::IPT). [Ipu sritouenuu
kourpossa (baar CTP _ENABLED), KouTpoJiiep 3an0MuHaeT TeKyIlyo no3urumio B marax [IJ] u Tekynryio
MO3UINIO SHKO/IEpa. Jlajiee, Ha KarKIOM IIare MO3UIUs YHKOIEPa Tpeodpa30BbIBAETCS B IIIATH U, €CJIN PDA3HUILA
okazbiBaercs 6onbiie CTPMinError, yeranapnusaercs piaar STATE CTP_ERROR. Ipu ynpasaerwn [T
¢ maruukom oboporos (CTP BASE 1), nosuius konrpoaupyercs no nemy. Ilo akrunomy ¢ponTy Ha
BXOJI€ CHUHXPOHU3AIMKA KOHTPOJIJIED 3alOMHHAET TeKyllee 3HadeHue maros. Jlasee mpu KaxKjioMm 00opore
MPOBEPSIET HA CKOJBKO MAroB cMecTunuch. [Ipu paccornacosanun 6omee CTPMinError ycramaBnmaercs
daar STATE CTP_ERROR.

6.2.6.6 Komanga GEAS
Kon xomanasr (CMD): «geas» unu 0x73616567.
3anpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Orser: (54 Gaiir)
uint32 t CMD Komanna
uintl6_t stepcloseloop  Kw Kosddunuenr cmermenus peasbHOIT

W 3aJaHHOll cKopocTH, amamnason [0,
100], 3navenne mo ymomdanuio 50.
uintl6_t stepcloseloop Kp low Obparnas CBs3b 10 [O3UIUH B
30HE MaJIbIX CKOPOCTEH, Juana3on
[0, 65535], 3HaYeHNWE MO YMOIYAHUIO
1000.

uintl6_t stepcloseloop Kp high Obparnaa cBA3b [0 HO3WUIUU B 30HE
GonbIMX  cKOopocTedi, mauanason [0,
65535], 3HAUEHNE M0 YMOTYAHUIO 33.
uint8_t Reserved [42] 3apesepsupoBato (42 Gaiir).
uintlé_t CRC Kontponbhas cymma.

Onucanme: Urenne pacmmpeHHBIX HACTPOEK.

6.2.6.7 Komanga GEDS
Kon xomanasl (CMD): «geds» nmm 0x73646567.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (26 Gaiir)
uint32 t CMD Komanna
uint8 t BorderFlags Oaru, ompeaeasonine TUI TPAHATL K

[OBEJIEHUE JBUTATEs IPU UX JTOCTHU-
KEHUU. JTO OMTOBASA MACKa s O-
OMTOBBIX OTIEPAIHii.

Continued on next page
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Tabnuuya 6.18 — continued from previous page

0x1 - BORDER IS ENCODER

Eciu dumar ycranoBjeH, TpaHUIIbI
OTIPENIENIAIOTCS TTPEIYCTaHOBIEHHBIMA
TOYKAME Ha INKajge mno3uiuu. Eciu
daar cOpolneH, TPAHUAIBI ONPEIeIsa-
FOTCsI KOHIIEBBIMY BbIKJTIOYATEISIMH.

0x2 - BORDER_STOP_ LEFT

Eciu ¢duar ycranosiien, aBuraresb
OCTaHAaBJIUBAETCA IIPHU JOCTHUZKECHHN
JIEBOU I'DAHULLBI.

0x4 - BORDER_STOP_RIGHT

Eciu ¢duar ycranosien, apuraresb
OCTaHAaB/IUBAETCA IIPU JOCTHZKEHHUN
OpaBoOil rPAHUIIBI.

0x8 - BORDERS SWAP MISSET DETECTION

Ecimu ¢duar ycranosien, apuraresb
OCTAHABJIMBACTCA TIPU JTOCTUIKEHUW
oboux rpanut. HyxkeH a1 mpemor-
BPAIlIEHUs [OJIOMKHU JIBUTATEJs IPH
HEIIPABUJIbHBIX HACTPOMKAX KOHIE-
BBIX BBIKJIIOUATEIEH.

uint8 t

EnderFlags

®naru, omnpenensdioie HACTPOUKU
KOHIIEBBIX BBIKJIIOYaTeseil. 91o Ouro-
Basi MaCKa, JJIsi MOOUTOBBIX OMTE€PAIHii.

0x1 - ENDER_SWAP

Ecau ¢ar ycramsosieH, mepBblii KOH-
[EBOIi BBIKJIIOYATE b HAXOIUTCS CIIPa-
Ba; UHAYE - CJIEBA.

0x2 - ENDER_SW1_ACTIVE _LOW

1 - KownrneBoit nepekjodaresib, Mo-
KJIIOYeHHbIH K HOXKKe SW1, canraercs
cpaboTaBIIUM 110 HI3KOMY yPOBHIO HA,
KOHTAKTe.

Ox4 - ENDER_SW2_ ACTIVE _LOW

1 - Komnrmepoit mepekovaTenb, Mo-
KJIIOYeHHbIH K HOXKKe SW2, canraercs
cpabOTABIIMM 110 HU3KOMY YPOBHIO HA
KOHTAKTE.

int32_t

LeftBorder

Ilo3uruss 7eBoit TPaHUIBI, HCIOJb-
3yercss  eciau  ycraHoBjeH  iiar

BORDER IS ENCODER.

intl6_t

uLeftBorder

IMo3urust 7€BOM TpPaHUIBI B MHKPO-
marax (MCIOJIb3yercss TOMBKO C Ia-
roBbIM JBurarenem). Besumauna Muk-
polllara M JHANA30H JOIYCTHMBIX
3HAUEHWH /Ui JAHHOTO MOJId 3aBU-
CAT OT BBIODAHHOIO DEXKHMa Jeje-
nug mara (cm. nose MicrostepMode
B engine _settings).

nt32_t

RightBorder

Ilogunmss mpaBoif TpaHUIBI, WC-
MMOJIb3YeTCsl €CJIM YCTAHOBJIeH pitar

BORDER_IS_ENCODER.

Continued on next page
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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]

Bapesepsuposano (6 Gaiir).

uintl6 t

CRC

KonTponbrnas 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-
HAJIA TIPOM3BONT OCTAHOBKY JIBUTATE-
na (sxsuBasent koManasl 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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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] 3apesepsuposano (10 Gaiir).
uintl6_t CRC Kontponbnas 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] 3apesepBupoBaHo (29 Gailr).
uintl6_t CRC KonTponbnas 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

Komanna

Orser: (34 Gaiir)

uint32_t

CMD

Komama

uintl6 t

NomVoltage

HomunanbHoe HampsizKeHWe JIBUTA-
Tens B jgecarkax MmB. Konrrposiep
Oyner COXPAHSITH HAMPSTIKEHNE
Ha JBUTATE/I€ HE BBIMIE HOMHU-
HAJBHOTO, €CJIM YCTAHOBJEH ar
ENGINE LIMIT VOLT (ucunosb-

gyercs 1To16K0 ¢ DC-nBuraresem).

uintl6 t

NomCurrent

HomMuHapHBIN TOK dWepe3 IBUTATEH
(B MA). Tok crabunausupyercs st
IMArOBbIX W MOXKeT ObITb OrpaHu-
ven Jisa DC (ecau ycranossien duiar
ENGINE LIMIT CURR). /Iuamna-
3oH: 15..8000

uint32 t

NomSpeed

Homunasnbuas (MakcuMasIbHast)
CKOPOCTh (B IIEJIBIX INArax/c Wn
rpm g DC u marosoro Jsurarelis
B DPEXHME BEIYyIIEro 3JHKOIEpa).
KonTpomnep Oymer COXPAaHSITH
CKOPOCTb JIBUTATEJsl HE BBIIE HO-
MUHAJILHOM, €CJW YCTAHOBJEH Jar
ENGINE LIMIT RPM. [Inana3zomn:
1..100000.

uint8 t

uNomSpeed

MukporaroBasi 9acTb HOMHUHAJIBHOI
ckopocTH JBuTaTeNs (UCHOIb3yeTCs
TOJIBKO C IIIarOBbBIM ILBHFaTeHeM) .
Bemnunna MHKpOIOIara # JIWalla30H
JOIIyCTUMBIX 3HAYeHUN [Jid JIaHHO-
o I110Jid 3aBUCAT OT BI)I6paHHOI‘O
pexkuMa JeJleHus 1mara (CM. ToJie
MicrostepMode B engine _settings).

uintl6 t

EngineFlags

Oaru, yopapiagomuye paboToi TBU-
raressd. 910 OUTOBas MACKa s HO-
OMTOBBIX OTIEPAIHi.

Continued on next page
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0x1 - ENGINE REVERSE

®gar pesepca. CBsI3pIBaeT HaIpan-
JIeHWEe BpAIEeHWsI [BUTaTejIs C Ha-
MPABJIEHUEM CUETA TEKYIIEH MO3UIUH.
ITpu c6pomennom daare (110 ymosya-
HUIO) LPUKJIAJbIBAEMOE K JABUIATEJIIO
TTOJIOYKUTEIHLHOE HATPSIKEHVE YBEJIH-
9UBAET CYETYNK mo3uimu. V1 Ha060-
POT, TIp¥ YCTAHOBJIEHHOM (hJiare cuer-
YUK TO3UIUA yBEJINIUBAECTCsI, KOTJA K
JIBUTATEJI0 TPUJIOKEHO OTPUIATEb-
HOe HampskeHme. 3MeHuTe CcOoCTOs-
Hue (yara, ecim moJI0KUTETHHOE Bpar-
[IEHUE BUTATEJIS YMEHbBIIAET CYeT-
YUK MTO3UITUH.

0x2 - ENGINE_CURRENT_AS_RMS

®jar WHTEPIPETANUN 3HAYEHUS TO-
ka. Ecmm duar cuar, To 3amaBae-
MOe 3HAYEHWE TOKA WHTEPIPETUDPY-
ercsd KakK MaKCHUMAJbHAsS AMILIATY-
ma Toka. Ecan ¢aar ycranoBieH, TO
3a/1aBaeMoe 3HaveHne TOKa WHTep-
MPETUPYETCS KaK CPEIHEKBAIPATHY-
HOE 3HAYEHWE TOKa (JJId IIaroBOro)
W KAK 3HAYEHUE TOKA, TOCIYUTAHHOE
13 MaKCUMAJIBHOTO TEILJIOBBLICTEHUS

(BLDC).

0x4 - ENGINE_MAX_SPEED

@rar MakcuMaIbHOM cKopocTu. Eciu
duiar ycraHOBJIeH, [IBUKEHHE MIPOUC-
XOJUT HA MAaKCUMAaJIbHON CKOPOCTH.

0x8 - ENGINE ANTIPLAY

Kommnencamusa marodra. Ecam dmar
YCTAHOBJEH, MO3UIMOHED OyIer moj-
XOAWTH K 33]aHHOI TOYKe BCeraa C Ofl-
HOIt cToponbt. Hanpumep, npu momaxo-
Je CJeBa HUKAKUX JOTMOJTHUTEIHHBIX
JeiicTBUIl HE COBEPIIAETCH, & TPH TO/I-
XO7le CIpaBa TO3UIMOHED TPOXOIUT
TeJIeBYIO MO3UINIO0 HA 33JaHHOE pac-
CTOSTHHS U BO3BPAIIaeTCs K Hell onaTh
2Ke CTIpaBa.

0x10 - ENGINE_ACCEL_ON

Vckopenne. Ecnu duar ycranosies,
JIBH2KEHHE TPOUCXOIUT € YCKOPEHUEM.

0x20 - ENGINE LIMIT VOLT

HomnHasibHOE HANpSIKEHNE JBHTaTe-
nga. Ecan ¢aar ycraHoBaeH, Hampsi-
JKEeHUe Ha JBUraTesie OrPAHHIHBAECT-
Cd 3aJaHHBIM HOMUHAJIBHLIM 3HAYE-
HureM (ncnonb3yercss Tonbko ¢ DC-
JIBUTATEIIEM).

0x40 - ENGINE _LIMIT_CURR

HomunanbHbiii  TOK — JBUTATEIS.
Ecau  daar ycramosieH, TOK de-
pe3  JBUraTesh  OTPAHWYNBAETCS
3a/IAaHHBIM HOMMHAJIbHBIM 3HAa-
4yenueM (UCHOJIb3yeTCs  TOJBKO
DC-gurarenem).

Continued on next page
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0x80 - ENGINE LIMIT RPM

HOMI/IHaJIbHaH qacCToTa BpaIIeHNUA
nsurarens. Ecim daar ycranosjeH,
9aCTOTa BpPallleHUAd OrPaHUYINBaCTCA
3a/1aHHBIM HOMHWHAJIBHBIM 3HAYE€HUEM.

int16_t

Antiplay

KoaudvecTBo 11aroB aBuUTaTENS WA
UMIIyJIbCOB 9HKOJEPA, HA KOTOPOE II0-
3unuonep OyaeT oTbe3KaThb OT 3a-
JTAHHON IO3UIIMH AJd IOIXOIa K Heit
¢ omHON u TOH ke cropoHbl. Mc-
MOJIb3YeTCsI, €CJIU YCTAHOBJIEH irar
ENGINE ANTIPLAY.

uint8 t

MicrostepMode

Hacrpoiiku MHUKPOMIAroBoro pexu-
Ma(UCIIOIb3YETCs TONBKO C IIArOBLIM
aBuraresieM). BenuuuHa MUKpOIIa-
ra ¥ JWAlla30H JOIMYyCTHMBIX 3Ha-
qeHuil g JAHHOTO TIOJs 3aBUCAT
OT BBIOPAHHOIO pEXHUMA JIeJIeHUs
mara (cm. moie MicrostepMode B
engine settings). 9To GuToBas Macka
JIJIsE TOOUTOBBIX OTIEPAITHiA.

0x1 - MICROSTEP _MODE_FULL

ITostHOIIATOBBIH pEeKUM.

0x2 - MICROSTEP _MODE_FRAC 2

Henemnne mrara 1/2.

0x3 - MICROSTEP_MODE_FRAC 4

Henenue wara 1/4.

0x4 - MICROSTEP MODE_ FRAC 8

Henemnne 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

Henenue mara 1/64.

0x8 - MICROSTEP _MODE_FRAC_128

Henenne mara 1/128.

0x9 - MICROSTEP MODE_FRAC_ 256

Henemne mara 1/256.

uintl6 t

StepsPerRev

KosmyecTtBo monubIX 1maros Ha 000-
poT(KCIOJIb3YeTCs TOJIBKO € IIAIOBbIM
neuraresnem). dnamazon: 1..65535.

uint8 _t

Reserved [12]

3apesepsuposano (12 Gaiir)

uintl6_t

CRC

KonTponbrnas cymma

Onucanne: Yrenue nacrpoek moropa. Hacrpoiiku onpeensior HOMHHAIbHbIE 3HAYEHNST HAIIPSIZKEHMST, TO-
Ka, CKOPOCTH MOTOpA, XapaKTep JABWKEHUS n TUT MoTopa. Iloxkasmyiicta, 3arpyskaiiTe HOBbIe HACTPOUKH KO-
TJa BBl MEHsSIeTe MOTOD, SHKO/AEp Wi no3unuonep. [loMHanTe, 9TO HEMPaBUILHBIE HACTPOUKH MOTOPA MOTYT
MOBPEINTH 000PYIOBAHUE.

6.2.6.11 Komanpga GENI
Kon xomanasr (CMD): «geni» uiaun 0x696E6567.

Banpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Orser: (70 Gaiir)
| uint32_t | CMD | Komanza ‘

Continued on next page
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int8 ¢ Manufacturer IIponsBonnTens. MakcnmasrbHaAA
JJINHA, CTPOKMU: 16 CUMBOJIOB.
int8 t PartNumber Cepusg u Homep Mozesun. Makcumaiib-
Has JJWHA CTPOKM: 24 CUMBOJIA.
uint8_t Reserved [24] BapesepeupoBaHo (24 Gaiir)
uintl6_t CRC Kontpoaruas cymma

Omnucanue: Yrenue undopmarmu 06 saKonepe u3 EEPROM.

6.2.6.12 Komanga GENS
Kopx xomangpr (CMD): «gens» umu 0x736E6567.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (54 Gaiit)
uint32 t CMD Komanza
float MaxOperatingFrequency Makcumasibuas gacrora (k[i). Tun
nannbrx: float.
float Supply VoltageMin MunnMa bHOE HAMPSKEHNE TUTAHUS
(B). Tun ganusix: float.
float Supply VoltageMax MakcumasibHOE HALIPAKEHNE ITUTAHUS
(B). Tun manusbix: float.
float MaxCurrentConsumption MakcumasnbHoe mOTpedJieHne  TOKA
(MA). Tun nannbix: float.
uint32 t PPR KosmgecTBo orcuéroB Ha 060poT
uint32 t EncoderSettings ®iarn HACTPOEK IHKOAEPA. ITO OUTO-
Bast MaCKa, JIJIsi TOGUTOBBIX OTEPAIHii.
0x1 - ENCSET _DIFFERENTIAL OUTPUT Eciu daar ycramossien, To 3HKOmED
nmeer aupPEPEHNHATBHBINA BBIXO/T,
MHAYE - HECUMMETPUYHBII BBIXO/I
0x4 - ENCSET PUSHPULL OUTPUT Eciu duar ycramosieHn, To 3HKOAED
WMEeT JBYXTAKTHBIA BBIXOJ, WHAUE -
BBIXOJI, C OTKPBITHIM KOJLJIEKTOPOM
0x10 - ENCSET INDEXCHANNEL PRESENT | Ecau ¢aar ycraHoBieH, TO IHKOAEP
uMeeT JOIOTHATEIbHBI WHIeKCHBIN
KaHaJI, HHAYE - OH OTCYTCTBYET
0x40 - ENCSET REVOLUTIONSENSOR PRESENHKcan dbaar ycraHoBjeH, TO 3HKOAED
nMeeT JATINK 00OPOTOB, MHAYE - OH
OTCYTCTBYET
0x100 - ENCSET REVOLUTIONSENSOR ACTIVHicid(@Har ycranosseH, To akTHBHOE
COCTOSTHWE JaT9YWKa OOOPOTOB COOT-
BETCTBYeT JIOTUYeckoit 1, nHage - Jo-
rudeckomy 0
uint8_t Reserved [24] 3apesepBupoBaHo (24 GaiiT)
uintl6 _t CRC Konrpoapuas cymma

Omnucannme: Yrenne nacrpoek sukoaepa uz EEPROM.
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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 Komanza
uint8 t EngineType Tun moTopa. 910 OuTOBas MaCKa [JIst
TTOOMTOBBIX OIEPAITHIA.
0x0 - ENGINE TYPE NONE OTO 3HaYeHHe He HYXKHO HCIOJb30-
BaTh.
0x1 - ENGINE TYPE DC Morop 10CTOsIHHOIO TOKA.
0x2 - ENGINE TYPE 2DC JlBa MOTOpa MOCTOAHHOTO TOKA, UTO
TMPUBOAUT K IMYJISINA ABYX KOHTPOJ-
JIEPOB.
0x3 - ENGINE TYPE STEP IMTarossrit MOTOD.
0x4 - ENGINE TYPE TEST IIponoszkuTebHOCTD BKJIIOYEHUS
dukcnporana. cnoman3yercs TOILKO
MTPON3BOINTETIEM.
0x5 - ENGINE TYPE BRUSHLESS Beciierounstit MmoTop.
uint8 ¢t DriverType Tun cumoBoro gpaiieepa. 91O OUTO-
Basl MaCKa, JI1si TOONTOBBIX OTEPAIIHii.
0x1 - DRIVER TYPE DISCRETE FET CunoBoit gpaiiBep HA JIUCKPETHBIX
mMocder-kaouax. Ucmomb3yercss 1o
YMOTIAHHUIO.
0x2 - DRIVER TYPE INTEGRATE Cunosoii gpaiiBep € UCIOIbL30BAHUEM
KJTIOUeil, MHTErPUPOBAHHBIX B MUKPO-
CXeMy.
0x3 - DRIVER TYPE EXTERNAL Bremnnii cunosoit apaiisep.
uint8_t Reserved [6] 3apesepBupoBaHo (6 GaiT)
uintl6é t CRC Konrponpuas cymma

Omnmcanne: Bozspammaer nndopManmio 0 THIIE MOTOPA U CHJIOBOTO JApaiiBepa.

6.2.6.14 Komanpga GEST
Kon xomanger (CMD): «gesty mn 0x74736567.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orset: (46 Gaiir)
uint32 t CMD Komanza
uintl6_t Param1
uint8_t Reserved [38] 3apesepsuposato (38 Gaiir)
uintlé_t CRC Kontposabuas cymma
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Onucanwme: Urenne pacmmpeHHBIX HACTPOEK. B HacTOsIEe BpeMs He UCIOIb3YeTCs.

6.2.6.15 Komanga GFBS

Kon xomanasr (CMD): «gfbsy nnu 0x73626667.

Banpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Orser: (18 Gaiir)
uint32 t CMD Komanna

uintl6 t IPS

KonuyectBo orcuéros smukomepa Ha
obopor Basia. JImamazom: 1..65535.
ITonte ycrapeso, peKOMEHyeTCs 3aIu-
ceiBath 0 B IPS u ucnosp3oBaTs pac-
mupentoe mosie CountsPerTurn. Mo-
KeT ToTPebOBATHCsT OOHOBIEHIE MUK-
POMPOrpaMMBbl  KOHTPOJLIEPa, 10 TO-
CJIeTHEell BEpCHUN.

uint8 t FeedbackType

Tun obparuoit cBa3u. 10 OUTOBASA
MAacKa /st MOOMTOBBIX ONEpaIyii.

0x1 - FEEDBACK ENCODER

ObparHas cBsA3b C TOMOIIBIO YHKO/IE-
pa.

0x4 - FEEDBACK EMF

Obparnas cesa3b mo /C.

0x5 - FEEDBACK_NONE

ObparHas CBsi3b OTCYTCTBYET.

0x6 - FEEDBACK ENCODER_MEDIATED

ObparHas CBs3b MO YHKOIEPY, OIO-
CPEeIOBAHHOMY OTHOCHUTEJIHHO [IBUTA-
Tessl MEXaHWYEeCKOil nepenadeil (Ha-
puUMep, BUHTOBOII Liepeaydei).

uint8 t FeedbackFlags

®Orarn. AT0 OUTOBAas MacKa JJIsl IO-
OUTOBBIX OIEPAITHIA.

0x1 - FEEDBACK_ENC_REVERSE

OOparHbBIil CYeT y SHKOAEpA.

Oxc0 - FEEDBACK_ENC_TYDPE_BITS

Bursl, oTBeuaromue 3a TA IHKOIEPA.

0x0 - FEEDBACK_ENC_TYPE_AUTO

Onpemeaser THI SHKOIEPa ABTOMATH-
YEeCKU.

0x40- FEEDBACK_ENC_TYPE_SINGLE_ENDI

bIble muddepennumanbHbIi SHKOIED.

0x80 - FEEDBACK ENC_ TYPE DIFFERENTIA

Lnddepentumanbubiii SHKOAEP.

uint32 t CountsPerTurn

Konnuecrso OTCY€TOB SHKOE-
pa w®a obopor Bama. Jnamasom:
1..4294967295. nsg wWCHOJIH30BAHUS
nossi CountsPerTurn mykHO 3anu-
carb 0 B mone IPS, wnage Oymer
HCIOJB30BATbCS 3HAYEHWE W3 TOJIsd

IPS.

uint8_t Reserved [4]

3apesepBuposano (4 Gaiir)

uint16_t | CRC

KonTponbnas cymma

Omnmucanne: Urenne HACTPOEK OOPATHON CBSA3H.
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6.2.6.16 Komanga GGRI
Kon xomanasr (CMD): «ggri» nam 0x69726767.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (70 Gaiir)
uint32 t CMD Komanza
int8 t Manufacturer IIponssonuTesns. MakcuMaspHAA
JAUHA CTPOKH: 16 CHMBOJIOB.
int8 t PartNumber Cepust u Homep mMozenn. Makcumanh-
Hasl JIJTHHA, CTPOKM: 24 CHMBOJIA.
uint8_t Reserved [24] 3apesepsuposato (24 Gaiir)
uintlé_t CRC KontposbpHas cymma
Onucannme: Yrenne nadopmaruu o peaykrope n3 EEPROM.
6.2.6.17 Komanpga GGRS
Kog xomanasr (CMD): «ggrs» uam 0x73726767.
3anpoc: (4 Gaiir)
| uint32_t | CMD | Komanzga
Orser: (58 Gaiir)
uint32 t CMD Komanna
float ReductionIn Bxomoii KO3 purment
peayKTOpa. (Bbixox =

(ReductionOut /ReductionIn)  Bxom)
Tun mamubix: float.
float ReductionOut Boixomoii k03¢ Puru-
eHT PEeIYKTOPA. (Borixon =
(ReductionOut /ReductionIn)  Bxox)
Tun mammbix: float.

float RatedInputTorque MakcuMabHbI KPYTANUil MOMEHT
(H m). Tun naunsrx: float.

float RatedInputSpeed MakcumasibHasi CKOPOCTb Ha BXOIHOM
Basy peaykropa (06/mun). Tun gan-
weix: float.

float MaxOutputBacklash Beixonnoit Jsiodr pemykropa (rpa-
ayc). Tun nannpix: float.

float Inputlnertia OKBHUBAJIEHTHAsT BXOJHAST WHEPIIHSI
peaykropa(r cm2). Twun JaHHBIX:
float.

float Efficiency KII/I penykropa (%). Tun maHebx:
float.

uint8_t Reserved [24] 3apesepsuposato (24 6aiir)

Continued on next page
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Tabnuuya 6.38 — continued from previous page

| uint16_t | CRC

KonTponbrnas cymma ‘

Omnucanume: Yrenue nacrpoek pepykropa uz EEPROM.

6.2.6.18 Komanpa GHOM

Kop xkomanasr (CMD): «ghom» nan 0x6D6F6867.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (33 Gaiir)
uint32 t CMD Komanza

uint32 t FastHome

CkOpoCTb EepBOro ABHKEHUs (B MOJI-
HbIX marax). Juanaszon: 0..100000.

uint8 ¢ uFastHome

JlpoOHasi YacTh CKOPOCTH TIEPBOTO
JABHUZKEHUA B MHKpOIIarax (I/ICHOHB—
3ye€TCA TOJIBKO C INaroBbIM JdBUIaTe-
jem). Besqmuuna Mukpolara u auana-
30H JAONYCTUMBIX 3HAYEHUN Ui HaH-
HOT'O IIOJId 3aBUCAT OT BbI6paHHO—
ro pexkuMa JejieHus mara (CM. moJie
MicrostepMode B engine _settings).

uint32 t SlowHome

CkopocTh BTOPOTO JIBWKEHNUS (B MOJI-
HBIX marax). Juanaszon: 0..100000.

JpobHast 9acTb CKOPOCTH BTOPOrO
JBUKEHUs B Mukpowarax (UCIOJib-
3yeTcsi TOJIbKO C IMArOBBIM JIBUTATE-
jiem). Bejmuuna MukpoIara u quana-
30H JIOMYCTUMBIX 3HAYEHUH [JTs JIAH-
HOIO TOJIE 3aBHCAT OT BBIOPAHHO-
ro pexkuma JesieHus uara (CM. 1oJie
MicrostepMode B engine _settings).

Paccrosiane 0Txo1a OT TOYKH OCTAHO-
Ba (B LOJIHBIX IIarax).

uint8 ¢ uSlowHome
int32 t HomeDelta
intl6 t uHomeDelta

JpobHast 4YacTh pPaCCTOAHHS OTXO-
Jla OT TOYKH OCTAHOBA B MHUKPOIIA-
rax (UCIIOJB3yeTcs TOJBKO C LIAro-
BbiM jpuraresnem). Besuuuna Mmuxk-
polmara W AMana3oH  JOMYCTHMBIX
3HAYEHUH [JI JAHHOTO TIOJIST 3aBHU-
CAT OT BBIOPAHHOTO DPEXKUMA, JejIe-
nug mara (cm. nose MicrostepMode
B engine _settings).

uint16 t HomeFlags

Habop ¢paaros, onpemensionne Takmne
mapaMeTpbl, KaK HalTpaBJIeHUEe U yCII0-
BUA OCTAaHOBA. 9TO 6I/ITOB3H MacCKa
JI7Isl TIOOMTOBBIX OIIEPAIIHil.

Continued on next page
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Tabnuuya 6.40 — continued from previous page
0x1 - HOME DIR_FIRST Onpenenser HampaBJeHHe TMMEPBOHA-
YaJIbHOTO JIBU2KEHUA MOTOpa IIOCHe
nocrymnennsi kKomauast HOME. Eciu
dar ycraHOBIEH - BIPABO; WHAUE -
BJIEBO.
0x2 - HOME DIR_SECOND Omnpenessger HaIpaBjieHHEe BTOPOTO
mBuKenns moropa. Ecnmu dgaar ycra-
HOBJIEH - BIIPABO; HHA4Y€E - BJIEBO.
0x4 - HOME MV _ SEC_ EN Ecan daar ycranosieHn, peaiusyercs
BTOPOI 3Tall JOBOAKW B JIOMAIITHIOK)
HO3UIMI0; MHAYE - 3TAll IIPOIyCKaeT-
csl.
0x8 - HOME HALF MV Ecnu dbaar ycranosien, B Hadajie BTO-
pOro IBUXKEHHS MEePBbIE IO 0DOPOTA
CUTHaJIbL 3aBE€PHICHUA ABUXKEHHA WHI-

HOPUPYTIOTCS.

0x30 - HOME_STOP _FIRST_ BITS Bursl, orBeuaomue 3a BIOOD CUTHA-
J1a 3aBEPIIEHUs] TEPBOrO JBUKEHUS.

0x10 - HOME STOP_ FIRST REV IlepBoe nBUKeHWE 3aBepIIAETCA IO
curnaiy ¢ Revolution sensor.

0x20 - HOME _STOP_FIRST SYN IlepBoe Bu2KeHuE 3aBepIIAETCH 110
CUTHAJIY CO BXOJIa CHHXPOHU3AIINH.

0x30 - HOME_STOP_FIRST LIM IlepBoe aBWKEHHE 3aBepIIAETCH IO
CHTHAJIy C KOHIEBOIO IEePEKII0YaTe-
JIsI.

0xc0 - HOME _STOP_ SECOND_BITS Bursl, orBeuaromue 3a BIOOP curHa-
J1a 3aBEPIIEHUs] BTOPOrO JBUYKEHUS .

0x40 - HOME STOP_ SECOND_ REV Bropoe nBumkeHme 3aBepriaeTcd IO
curnaiy ¢ Revolution sensor.

0x80 - HOME STOP_SECOND_SYN Bropoe aBuxkenue 3apepimaercs 10
CUTHAJIY CO BXOJIa CHHXPOHU3AIINH.

0xcO0 - HOME _STOP_ SECOND _LIM Bropoe aBumxkenue 3apepimaercs 1o
CHTHAJIy C KOHIEBOI'O IEPEKII0YaTe-
JIst.

0x100 - HOME _USE_FAST Eciu duar ycranosnen, ucnomab3yer-

¢ OBICTPBIA MOMCK JOMAIIHEH TO31-
LUK, UHAYE - TPAJAUIUOHHbII.

uint8 t Reserved [9] 3apesepeupoBaHo (9 GaiiT)

uintl6_t CRC Kontpoaruas cymma

Omnucanne: Komana arenust HacTpoek st oaxona B home position. dra GyHKIMs 3aM0JIHIET CTPYKTYPY
HACTPOEK, MCIIOJIb3YIOMIMXCS /I KAJIMOPOBKY [O3UIMK, B IAMATH KOHTPOJLJIEPA.

6.2.6.19 Komanga GHSI
Kop xomanasl (CMD): «ghsi» win 0x69736867.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (70 Gaiir)
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uint32 t CMD Komanna

int8 t Manufacturer IIpoussosureis. MaxkcumasibHast
JJINHA, CTPOKMU: 16 CUMBOJIOB.

int8 t PartNumber Cepus u HoMep Mozesnun. Makcumaiib-

Has JIJIMHA CTPOKH: 24 cuMBOJIA.

uint8_t Reserved [24]

3apesepsuposano (24 Gaiir)

uintl6 t CRC

Kontponbraas cymma

Omnucanune: Yrenue nndopmarmu o garaukax Xoswra u3 EEPROM.

6.2.6.20 Komanpga GHSS

Kopx xomanaer (CMD): «ghsss unu 0x73736867.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
OTser: (50 Gaiir)
uint32 t CMD Komanza
float MaxOperatingFrequency Maxkcumasibuas gacrora (k[i). Tun
mannabix: float.
float Supply VoltageMin MunumasibHOE HALPAKEHUE TUTAHUSA
(B). Tun manusix: float.
float Supply VoltageMax MakcumasibHOE HAIIPSAKEHNE TTUTAHUS
(B). Tun nanubix: float.
float MaxCurrent Consumption MakcumasibHOE MOTpPEDJIEHnE  TOKA

(MA). Tun nanneix: float.

uint32 t PPR

KonmgecTBo 0TCY€TOB Ha 060pPOT

uint8_t Reserved [24]

3apesepsuposano (24 Gaiir)

uint16_t | CRC

KonTponbraas cymma

Omnucanune: Yrenue nacrpoek gardukos Xosuia n3 EEPROM.

6.2.6.21 Komanpga GJOY

Kop xomangasr (CMD): «gjoy» nnn 0x796F6A67.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (22 Gaiir)
uint32 t CMD Komanna

uintl6 t JoyLowEnd

3naveHne B IMarax —JKONCTHKA,
COOTBETCTBYIOIIEe HUXKHEH TPAHUIEe
[AMANA30Ha  OTKJIOHEHHS  yCTDPOii-
crBa. JlOmKHO JsleskaTh B IIpeniesiax.
Hwamnazon: 0..10000.

Continued on next page

6.2. Onuncaxne npotokosa obmeHa

187



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.5.1

Tabnuuya 6.46 — continued from previous page

uintl6_t JoyCenter 3HadyeHnwe B marax —JKONCTHKA,
COOTBETCTBYIOIlee HEOTKJIOHEHHOMY
yerpoiicrBy.  JIOMKHO — JexkaTh B
npeaenax. Juamazon: 0..10000.

uintl6 _t JoyHighEnd 3Hadyenwe B marax JKONCTHKA,
COOTBETCTBYIOIIlee BepXHEH TpaHule
JUama30Ha — OTKJIOHEHUsI  yCTPOii-
crBa. JIOMKHO JiekaTb B mpejesax.

Huamazon: 0..10000.

uint8 t ExpFactor DaxTOp IKCIOHEHITHATLHON HEJTHHEH-
HOCTH OTKJINKA JIZKOUCTUKA.
uint8 ¢t DeadZone OTKJIOHEHHUE OT CPETHETO TOJIOXKEHN I,

KOTOpPOE HE BBI3BIBAET HAYAJA JIBU-
KeHus (B J€CATHIX JOJISX IIPOLEHTA).
MakcumasibHOe MEPTBOE OTKJIOHEHHE
+-25.5%, 49TO COCTaBJSET MOJIOBUHY
pabouero auamna3ona, J¥KOHCTUKA.

uint8 t JoyFlags ®narn  ynpaBi€eHUs JZKOWCTHKOM.
910 O6uTOBasg MAacka Ajs HOOUTOBBIX

oneparmuii.
0x1 - JOY_ REVERSE Pesepc BosueiicrBus mkoiicruka. Or-

KJIOHEHHE JIZKOWCTHKA K OGOJIbIIUM
3HAYEHUSM LIPUBOJUT K OTPULATEI b
HOM CKOPOCTHU M HA0OOPOT.

uint8_t Reserved [7] 3apesepsupoBano (7 GaiiT)

uintl6_t CRC Kontposabuas cymma

Ormmucanne: Urenne Hacrpoek koiictuka. Ilpu orkmonenun mkoiicruka 6osiee gem nHa DeadZone or men-
TPAJIHHOTO TIOJIOXKEHWST HAYMHAETCS IBUXKEHNE CO CKOPOCTBHIO, OMpPeesisieMOil OTKJIOHEHNeM [IXKONCTUKA OT
DeadZone o 100% orknonenust, mpuyeM oTkaoHeHnio DeadZone cOOTBETCTBYET HyseBasi CKOpOCTh, a 100%
orksonenus coorsercrByer MaxSpeed [i] (em. komanmy SCTL), rae i—0, eciu npeabLLy MM UCIOIb30BAHUEM
9TOro pexkuma He 6b110 Bbibpano apyroe i. Ecnu caenyiomas ckopocrs B Tabiiune ckopocreii Hysesas (Lesast
U MUKDPOLIArOBas 4acru), TO lepexoja Ha Heé e upoucxour. DeadZone BbIYUC/IAETCH B JECATHIX JOJISX
npomenTa oTkjonerus or nearpa (JoyCenter) mo mpasoro uiau jeBoro Makcumyma. Jduanasonsr DeadZone
MOKA3aHbI HA CJIE/IYIOIIEM PHUCYHKE.

MEPTBAA 30HA

75% 25% 25% 75%

Jleso LlenTp IIpaBo
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SaBUCUMOCTD MEXK/ly OTKJIOHEHUEM U CKOPOCTHIO KCIOHEHIMAbHAS, YTO HO3BOJIET 63 MEePEKITOYeHUs Pe-
KWMOB CKOPOCTH COYETaTh BHICOKYIO MOABUKHOCTH W TOYHOCThL. Ha rpaduke HIXKe MOKA3aH MPUMED KCITO-
HEHITHAJIHHON 3aBUCUMOCTHA CKOPOCTH U PAOOTHI MEPTBOI 30HBI:

YrpaBiaeHne CKOPOCTHIO IKOUCTUKOM
0 1, 000 2, 000 3 000 4,000 5, 000 6 000 7 000 8 000 9, 000 10, 0(1)80
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IlapameTp HemmHENHHONHCTH MOKHO MeHATEH. HymeBoil mapamMeTp HeJIMHEHHOCTH COOTBETCTBYET JIMHEHHON 3a-

BHUCUMOCTH.

6.2.6.22 Komanpa GMOV

Kon xomanasr (CMD): «gmovs unmn 0x766F6D67.

3amnpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orset: (30 Gaiir)
uint32 t CMD Komanna

uint32 t Speed

Bagannas ckopocrs (must T wa-
roe/c, mas DC: rpm). Imanason:
0..100000.

uint8 ¢ uSpeed

3asaHHas CKOPOCTh B €IUHUIAX Je-
JIEHAs MHUKDOIIara B CeKyHIy. Be-
JUYUHA MUKpOITara u JWarna3oH J0-
MyCTUMBIX 3HAYEHWH [JI TaHHOTO
[OJIsi  3aBHCAT OT BBIOPAHHOIO pe-
JKUMa  JlejleHus  miara (CM.  1oJie
MicrostepMode B engine settings).
Wcnonb3yercst TOMBKO € TIATOBBIM MO-
TOPOM.

Continued on next page
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Tabnuuya 6.48 — continued from previous page

uintl6_t Accel

Vckopenue, 33JaHHOE B IIArax B Ce-
kyuay~2 (III) wam B obGoporax B
munyty 3a cekynay (DC). duanaszon:
1..65535.

uint16_t Decel

Topmoxkenne, 3aJaHHOE B IIarax B ce-
KyHay ~2 (1) nnn B 06opoTrax B MU-
uyry 3a cekyuay (DC). duanaszon:
1..65535.

uint32 t AntiplaySpeed

CxopocTh B pexkume aHTHIIodTa, 3a-
namHasg B uenbix marax/c  (III)
wm B oboporax/c(DC). duanazon:
0..100000.

uint8_t uAntiplaySpeed

CKOpOCTH B pesKMMe aHTUIIOMTA, BbI-
pakeHHas B MHKPOIIarax B CEKYH-
ny. Benmumna Mukpomara m guamna-
30H JOIYCTHMbIX 3HAYEHU /JId JaH-
HOTO TIOJIST 3aBUCAT OT BBIOPAHHO-
ro pexkuMa JejieHus mara (CM. moJjie
MicrostepMode B engine settings).
Vcnonb3yercst TOIBKO € MIATOBBIM MO-
TOPOM.

uint8 t MoveFlags

Ogarum, ymOpaBJASIONNE HACTPOUKOM
JBUKEHHSA. DTO OUTOBas MacKa JJist
MMOOUTOBBIX OMEPAITHIA.

0x1 - RPM_DIV_ 1000

@uar ykas3plBaeT Ha TO UTO DPabo-
Yad CKOPOCTH YKa3aHHad B KOMAaH-
Je 3ajaHa B Muytd rpm. [Ipumernnm
TOJIBKO JIJISI PEKUMa, 0OOpPATHOHN CBA3M
ENCODER wu tonnko miss BLDC mo-
TOPOB.

uint8_t Reserved [9]

3apesepsuposano (9 Gaiir)

uint16_t | CRC

Kontponbraasa cymma

Onucanwme: Komanga yrenns HacTpoek nepeMelnenus (CKOpoCTh, yckopenue, threshold u ckopocTs B pexu-

Me aHTHIIoMhTA).

6.2.6.23 Komanga GMTI

Kon xomanasr (CMD): «gmti» nam 0x69746D67.

3anpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Orsert: (70 Gaiir)
uint32 t CMD Komanna
int8 t Manufacturer IIpoussonureisn. Maxkcumasbuast
JJINHA, CTPOKMU: 16 CUMBOJIOB.
int8 t PartNumber Cepus u HOMep Mozenn. Makcumaiib-

Hasd JIJIMHA CTPOKH: 24 cuMBOJIA.

Continued on next page
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Tabnuuya 6.50 — continued from previous page

uint8 t

Reserved [24]

3apesepsuposano (24 Gaiir)

uintl6 t

CRC

Kontponbras cymma

Onucanne: Yrenune nadopmaruu o geuraresne 3 EEPROM.

6.2.6.24 Komanga GMTS
Kona xomanasr (CMD): «gmts» uam 0x73746D67.

Banpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Orser: (112 6aiir)
uint32 t CMD Kowmanna
uint8 t MotorType Tun aurarens. 1o OUTOBAST MacKa,
JIJIT TOOUTOBBIX OTIEPAITHiA.
0x0 - MOTOR_TYPE UNKNOWN Heussecrublit gBuraresib
0x1 - MOTOR_TYPE STEP IMMarossrit nBUTaTEND
0x2 - MOTOR_TYPE DC DC agpurarenn
0x3 - MOTOR_TYPE BLDC BLDC npuraresnn
uint8 t ReservedField 3ape3epBUPOBAHO
uintlé_t Poles Kon-Bo map mosiocoB y DC wm
BLDC nsurarensa mam KOJ-BO IIArOB
Ha 000POT JJIs TIATOBOTO JIBUTATEIIS.
uintl6_t Phases Kon-Bo ¢az y BLDC nBuraress.
float NominalVoltage HomunasbHoe HanpsizkeHue Ha 06MOT-
ke (B). Tun sanubix: float.
float NominalCurrent MaxkcumasbHbIil TOCTOSHHBIA TOK B
obmorke g DC m BLDC nsurare-
Jieit, HOMUHAJbHBII TOK B OOMOTKE
s marosbix gasurareneit (A). Tun
mannabix: float.
float NominalSpeed He ucnonbszyercs. Homunanbnas cko-
pocrb (06/mun). Ilpumensiercs s
DC u BLDC gsuraresneii. Tun man-
woix: float.
float NominalTorque HovmunanbHbI  KPyTANUit  MOMEHT
(MH ™). IIpumensierca ams DC u
BLDC pgpurareneit. Twum mgaHHBIX:
float.
float NominalPower Homunanbuas mowwnocrs(Br). Ilpu-
mensiercs aiast DC mw BLDC aBurare-
neit. Tun mammbix: float.
float WindingResistance Conporusnenne oomorkun DC aBura-
TeJist, KasK 0N U3 IBYX OOMOTOK Taro-
BOT'O JIBUTATE]IS WJIN Ka¥KIOM U3 TPEX
obmotok BLDC apurarens (Om). Tun
nanubx: float.

Continued on next page
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Tabnuuya 6.52 — continued from previous page

float WindingInductance

WNnaykrusHocts oomMorkun DC aBura-
TeJIst, KaxK/J0i U3 IByX OOMOTOK IIIaro-
BOTO JIBUTATENS UM KaXKION n3 TPEX
obmorok BLDC apurarens (mIH).
Tun pannbix: float.

float RotorInertia

Nuepuus poropa (r cm2). Tun nan-
ubix: float.

float StallTorque

Kpyrsumii MOMEHT yJIep:KaHus Mo-
3WIMA JUIST [IIANOBOTO JIBUTATEIST WK
KDYTAMMUHA MOMEHT DU HEIOJBUK-
HOM POTOpE I APYTUX THUIOB JBU-
rareseit (MH m). Tun nanubix: float.

float DetentTorque

MowmeHT yhep:KaHUA MO3UNAN C He3a-
nuranabivu obmorkamu (MH m). Tun
nannbix: float.

float TorqueConstant

KoncranTta  KpyTsImero  MOMEHTA,
omnpenenamas KoM UIUEHT TpPo-
IIOPIMUOHAJIBHOCTH MaKCHUMaJIbBHOT'O
MOMEHTA CHJIbI POTOPA OT IPOTEKA-
fomero B obmMorke Toka (MH M/A).
Ucnonwp3yercss B ocuoBHOM gy DC
msuraresneit. Tun mamabix: float.

float SpeedConstant

Koncranra cKopocTH, Olpee/aonas
3HAYEHNE WJIM AMIUIUTYIY HAMPSIKe-
HUs HABEIEHHON WHIYKIMA TIPH Bpa-
menun poropa DC mau BLDC aBu-
rarens (06/mun / B) mim marosoro
npuraress (war/c / B). Tun nanabix:
float.

float SpeedTorqueGradient

IpagweRT  KPyTAIEro  MOMEHTA
(06/mun / MH m). Tun gaunbix: float.

float Mechanical TimeConstant

MexaHudeckast MOCTOSHHAST BPEMEHU
(mc). Tun gannbix: float.

float MaxSpeed

MakcumanbHasg pa3perénnas CKo-
pPOCTh [JI  IArOBBIX  JIBUTATEJEH
(mar/c) wan mus DC nu BLDC apu-
rareneii  (06/mun). Tun gaHHBbIX:
float.

float MaxCurrent

MakcumasbHBIE TOK B oOMoTKe (A).
Tun pmanusix: float.

float MaxCurrentTime

Besonmacunass mImTeIHLHOCTHL MAKCH-
MaJIbHOTO TOKa B 06MoTKe (Mc). Tum
mannabix: float.

float NoLoadCurrent

Tok moTpebieHusi B XOJOCTOM pe-
xkume (A). Tlpumensiercas nna DC
n BLDC pgsuraremneit. Tun maHHBIX:
float.

float NoLoadSpeed

CkOpoCTh B XOJIOCTOM  PEIKUME
(06/mun). Ilpumensiercs anss DC wu
BLDC ngpurareneit. Twum mgaHHBIX:
float.
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Tabnuuya 6.52 — continued from previous page

uint8_t Reserved [24]

3apesepsuposano (24 Gaiir)

uint16_t CRC

Kontponbras cymma

Onucanume: Yrenue nacrpoek asurarens u3 EEPROM.

6.2.6.25 Komanpga GNET
Kon xomanasr (CMD): «gnet» wmiu 0x74656E67.
Banpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Orsert: (38 Gaiir)
uint32 t CMD Kowmanna

uint8 t DHCPEnabled

Omnpenensier crnocob momydenns: 1P-
ajpeca KaHaJoB. MoxKeT MpUHUMATH
3navenuda: 0 — craruydecku, 1 — de-

pe3 DHCP.

uint8 t IPv4Address

IP-agpec ycrpoiictea B dopmare
X.X.X.X.

uint8 ¢ SubnetMask

Macka moaceru B (popmare X.X.X.X.

uint8 ¢t DefaultGateway [T1t03 cetn o ymosganuio B hpopma-
Te X.X.X.X.
uint8 t Reserved [19] 3apesepruporano (19 bytes)

uint16_t CRC

KonTponbras cymma

Onucannme: Komanga arenns ceTeTBbix HACTPOEK. TOMBKO JJIsi TPOU3BOAUTE A DTa (DYHKIMS BO3BPAIIAET

TeKylllue ceTeBble HACTPOUKU.

6.2.6.26 Komanga GNME
Kop xomanasl (CMD): «gnmes win 0x656D6EG7.
Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orset: (30 Gaiir)
uint32 t CMD Komanza
int8 ¢ PositionerName ITonp30BaTebckoe MM TOABUKKH.
MozkeT ObITh YCTAHOBJIEHO TOJIH30Ba-
TeneM Jist ero yaoocrea. Makcmmainb-
Had JJINHA CTPOKU: 16 CHIMBOJIOB.
uint8 t Reserved [8] 3apesepsuposano (8 bytes)
uintl6 t CRC Konrponpuas cymma

Omnucanne: Yrenue moap30BaTeabCKOro uMeHn moAsmkku n3 EEPROM.
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6.2.6.27 Komanga GNMF
Kop xomanasr (CMD): «gnmfs uan 0x666D6E6T.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (30 Gaiir)
uint32 t CMD Komanza
int8 t ControllerName ITosmb30BaTenbCcKOe UMA KOHTPOJITIE-
pa. Mozker OBITH yCTAHOBJIEHO IOJIb-
3oBaTesieM i ero yaoocrsa. Makcu-
MaJibHad JIJIMHA CTPOKH: 16 CHMBOJIOB.
uint8 t CtrlFlags Hacrpoiiku kouTposiepa. 1o 6uro-
Bas MacKa, Jjisi MOOUTOBBIX OMEPAITHi.
0x1 - EEPROM PRECEDENCE Ecmu daar ycranossien, To HACTPOii-
ku B EEPROM moaBm»kku wMerOT
MPUOPUTET HAJ, TEKYIUMHU HACTPOU-
KaMU ¥ 3aMEHSIOT WX MpU OOHADYKe-
nuu EEPROM.
uint8_t Reserved [7] BapesepeupoBato (7 GaiiT)
uintl6_t CRC Kontpoaruas cymma

Omnucanume: Yrenue mosib30BaTEIbCKOrO UMEHN KOHTPOJIepa U Hacrpoek u3 FRAM.

6.2.6.28 Komanga GNVM
Kop xomanasr (CMD): «gnvmy» uian 0x6D766E67.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (36 Gaiit)
uint32 t CMD Komanza
uint32 t UserData Ilonw3oBarensckue mamEble. MoryT
ObITH YCTAHOBJIEHBI MOJB30BATEIEM
s ero ymobcrBa. Kaxkaerit ame-
MEHT MACCHUBa XPAHUT TOJHKO 32 Ou-
Ta TMOJb30BATEIHCKUX JAHHBIX. DTO
BasKHO HA CHCTEMaX IJe THII int co-
JepxRuT oombine gem 4 6aiita. Hampu-
Mep 3710 Bce cucrembl amd64.
uint8 t Reserved [2] 3apesepsuposano (2 bytes)
uintl6 _t CRC Konrpompuas cymma

Ormmucanne: Yrenue nonbp30BaTenbcKuxX JaHHbX u3 FRAM.
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6.2.6.29 Komanga GPID
Kop xomanasl (CMD): «gpid» nam 0x64697067.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (48 Gaiir)
uint32 t CMD Komanza
uintl6 _t KpU [Iponoprmonanbubiii  KO3bdUIUEHT
PID xonTypa 1o HAIPIKEHUTO
uintl6_t KiU WNurerpanbubiii  ko3ddunuent PID
KOHTYPA TI0 HANPIKEHUIO
uintl6_t KdU Huddepennmanbupiii  k03hdunment
PID xouTypa mo HATIPSAYKEHUIO
float Kpf [Iponopuponanbublii KoM HUIUEHT
PID konrypa mo nozunun gy BLDC
float Kif WNurerpanbubiii  ko3ddunuent PID
KOHTypa 1o no3utuu st BLDC
float Kdf Huddepennuanbubiii  kKo3hdumpment
PID kouTypa mo nozunun gyt BLDC
uint8_t Reserved [24] Bapesepsuposano (24 Gaiir)
uintlé_t CRC Kontposabuast cymma

Onucannme: Yrenne PID kosddurmentor. 9mu Ko3DDUIHEHTHI OMPENessIioT MOBeIeHre mo3ulmonepa. Ko-
3¢ UIUEHTHI PA3IUIHBI 11 PA3HBIX TO3UIIMOHEPOB.

6.2.6.30 Komanga GPWD
Kon xomanasr (CMD): «gpwd» wmu 0x64777067.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orser: (36 Gaiir)
uint32 t CMD Komanna
int8 t UserPassword Crpouka-naposib Jiist JOCTyIa K BeO-

CIpaHuLe, KOTODbIA  I110JIb30BATEIDb
MOZKET IIOMEHATE ¢ momoIbio USB ko-
MAaHJIbl WIIN Ha BEO-CTPAHUIIE.
uint8_t Reserved [10] Bapesepsuposano (10 Gaiir)
uintlé_t CRC KontposbHas cymma

Onucannme: Komanma arerns naposs K Bed-crpanutie. TOMBKO Ij1s MPOU3BOAUTESA. DT (DYHKIHSA O30~
BaTeJIIeT MPOYNTATH MOJIH30BATEIbCKUI TTAPOJIh K BEO-CTPAHNIE W3 TMaMITH KOHTPOJLIEPA.

6.2.6.31 Komanga GPWR
Kon xomanasr (CMD): «gpwr» i 0x72777067.

6.2. Onuncaxne npotokosa obmeHa 195



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.5.1

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orser: (20 Gaiir)
uint32 t CMD Komanna
uint8 t HoldCurrent Tok MoTOpa B pexRuMe yaepKaHus, B
[IPOLEHTAX OT HOMUHAJIbHOrO. lnana-
30H: 0..100.
uintl6_t CurrReductDelay Bpewms B Mc oT mepexonia B cOCTOsiHTE
STOP 10 ymenbIieHust TOKA.
uintlé_t PowerOffDelay Bpems B ¢ oT mepexoja B COCTOsIHUE
STOP 10 OTKIIOYEHUS MATAHASA MO-
TOpA.
uintlé_t CurrentSetTime Bpems B mc, Tpebyemoe s HaboOpa
HOMMHAJBHOrO ToKa oT 0% mo 100%.
uint8 t PowerFlags ®jarm mapamMeTpoB yMPABICHUS TIH-

TaHHUEM. DTO OMUTOBasE MacKa IJIS IO-
OMTOBBIX OTIEpAIHil.

0x1 - POWER_ REDUCT _ ENABLED Eciu  ¢unar ycraHoBiieH, yMeHb-
TITUTH TOK o MTPOTIECTBUH
CurrReductDelay. UWnagse - He
YMEHBITIATh.

0x2 - POWER _OFF_ ENABLED Ecin daar ycranosnen, cusitb Ha-

psiZKeHue ¢ 0OMOTOK IO MPOIIECTBUN
PowerOffDelay. naue - ve cHuMATH.
0x4 - POWER_SMOOTH CURRENT Ecam ycramoBmeH, TO 3amUTbIBA-
HUEe OOMOTOK, CHATHE [UTAHUS
WIN  CHUYKEHWE/TIOBBINIIEHHE  TOKA
MPOUCXOMAT TIJTABHO CO CKOPOCTBHIO
CurrentSetTime, a ToOnbKO MOTOM
BbIIOJIHSAETCH Ta 3ajada, Koropas
BDLI3BAJIA ITO MJIABHOE U3MEHEHUE.
uint8_t Reserved [6] 3apesepeupoBato (6 GaiiT)

uintl6_t CRC Kontpoaruas cymma

Onucanne: Komana arenus mapaMerpos nuTanus MoTopa. Mcnosib3yercs ToJIbKO C MIArOBbIM JIBUTATETIEM.
Wcnonw3yeTcss TOMBKO € TMATOBBIM JIBUTATEIEM.

6.2.6.32 Komanpga GSEC
Kon xomanasr (CMD): «gsec» nan 0x63657367.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (28 Gaiir)

| uint32_t | CMD Komanna

Continued on next page
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Tabnuuya 6.68 — continued from previous page

uintl6_t

LowUpwrOff

Hwxunit mopor HampsKeHus Ha, CHJIO0-
BOI 9aCTH 15 BBIKJIIOYEHUS, JIeCATKA

MB.

uintl6_t

Criticallpwr

MakcuMaIbHBII TOK CHUJIOBOI WacTH,

BhI3bIBatONIM cocrosiare ALARM, B
MA.

uintl6 t

CriticalUpwr

MaKCI/IMaJ[bHOG HallpA>KeHue Ha CHJI0-
BOW YaCTH, BBI3BIBAIOIIEE COCTOSAHUE
ALARM, necsitku MB.

uintl6_t

CriticalT

MakcuMasibHas —Temneparypa  KOH-
TPOJIJIEPA, BBI3LIBAIOIIAS COCTOSTHUE
ALARM, B gmecaTnixX JOJSX Tpajyca
Ilenbcus.

uintl6_t

Criticallusb

Makcumasibabiii Tok USB, BbI3biBaio-
mmit cocrosiare ALARM, B MA.

uintl6_t

CriticalUusb

Makcumanbaoe namnpsizkernne #a USB,
BbI3biBatolee cocrogune ALARM, ne-
carku MB.

uintl6 t

MinimumUusb

MunumanbHoe Hanpsikerue wa USB,
BoI3biBatolee cocrogune ALARM, ne-
carku MB.

uint8 t

Flags

Ojarm  KPUTHIECKUX IAPaMETPOB.
OT0 6mTOBasg MAacKa AJs MOOUTOBBIX
onepaunui.

0x1 - ALARM_ON_DRIVER_OVERHEATING

Ecim daar ycramosien, 1O BoiiTh
B cocrosHue Alarm npu nonydenun
CUTHAJIAa TOJICTYIIAIOIIErO IIeperpena
¢ npaitBepa. Hadye - MrHOPpHpPOBATH
TMO/ICTYTAIONINH TIeperpes ¢ Apaiisepa.

0x2 - LOW_UPWR_PROTECTION

Eciu ycraHoBI€H, TO BBIKJIIOYATH CH-
JIOBYIO 9aCTh MDY HAMPSIXKEHUU MEHb-
mwem LowUpwrOff.

Ox4 - H_BRIDGE_ALERT

Ecnu ycranoBsien, T0 BBIKIIOYATD CH-
JIOBYIO 4aCTh IIDU CUT'HAJIE€ HEIIOJIa/ KU
B OJIHOM U3 TPAH3UCTOPHBIX MOCTOB.

0x8- ALARM_ ON_ BORDERS SWAP MISSET

Eciu daar ycranosieH, To BOWTH B
cocrosiane Alarm npu noy4eHnu Cur-
HAJI& C IIPOTHBOIIOJIOKHOIO KOHIIEBOT'O
BBIKJTFOUATE/15

0x10 - ALARM_FLAGS_STICKING

Ecau ¢paar ycranosmem, TO TOIBKO IO
komanie STOP Bo3moxken cOpoc Beex
duraros ALARM

0x20 - USB_ BREAK RECONNECT

Ecim duar ycranosmen, To Oymer
BKJIOUeH 00K mnepesarpy3ku  USB
IIPU IIOJIOMKE CBA3U

0x40 - ALARM _WINDING MISMATCH

Ecmu daar ycranossieH, T0 BOWTH B
cocrossane Alarm npu nosy9eHnu Cur-
HAJIA PACCOTJIACOBAHUS OOMOTOK

Continued on next page

6.2. Onuncaxne npotokosa obmeHa

197



mDrive

PykoBopacteo nonb3osarens, Beinyck 3.5.1

Tabnuuya 6.68 — continued from previous page

0x80 - ALARM ENGINE RESPONSE

Ecnmu daar ycranosieH, To BOWTH B
cocrostaue Alarm mpu moJsryYyeHuu cur-
HaJa OMUOKYM PEAKIUU IBUTATENs HA
yIpaBjdioniee BO3JeiicTBre

uint8 t

Reserved [7]

apesepsuposano (7 Gaiir)

uintl6_t

CRC

Kontponbras cymma

Ommucanne: Komanma 3ammcu yCTaHOBOK 3aIlTAT.

6.2.6.33 Komanga GSNI
Kop xomanasl (CMD): «gsnis win 0x696E7367.

Bamnpoc: (4 Gaiir)

| uint32_t

[ CMD

Komama,

Orset: (28 Gaiir)

uint32 t

CMD

Komanna

uint8 t

SyncInFlags

®jard CMHXPOHW3AINK BXOAA. ITO
OMTOBAasT MaCKa JJI TMOOMTOBBIX OTIe-
panuii.

0x1 - SYNCIN ENABLED

Bruouerne HEOOXOIMMOCTH MUMTTYITh-
ca CHMHXPOHHU3AIMK [IJIsi Hadasa JIBHU-
JKEeHUsI.

0x2 - SYNCIN_INVERT

Ecau ycramosien - cpabarbIBaeT o
nepexony w3 1 B 0. Unmawe - u3 0 B
1.

0x4 - SYNCIN_GOTOPOSITION

Ecau dnar ycranosiien, To nBuratesn
CMEIIAETC K HO3ULUMU, YCTAHOBJIEH-
Hoit B Position m uPosition, nnHaue
JBUTATEb cMeraercss Ha Position u
uPosition

uintl6_t

ClutterTime

MunnmasbHast JJIUTEIBHOCTh BXOM-
HOTO WMITYJIbCA, CUHXPOHW3AINH JIJIst
3amuThl OT Apedesra (MKC).

int32_t

Position

ZKestaemast 103unust uiu cmeulenue (B
MOJTHBIX 1I1arax)

intl6_t

uPosition

JpobHast 9acTh TMO3UIAM WA CMe-
mennst B MHUKpomarax. Vcmoib3y-
€TCsi TOJBKO C IMArOBBIM JIBUTATE-
jeM. Bemwawra Mukpormiara u guarna-
30H JOMYCTUMBIX 3HAYEHUI [IJIsI TaH-
HOTO TOJIE 3aBHCAT OT BBIOPAHHO-
ro pexkuMma JiejieHus uara (CM. moJie
MicrostepMode B engine _settings).

uint32 t

Speed

Bagannas ckopocrb (maa ITJI: ma-
rog/c, mug DC: rpm). duanaszon:
0..100000.

Continued on next page
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Tabnuuya 6.70 — continued from previous page
uint8 ¢ uSpeed 3amanHas CKOPOCTh B MHUKPOIIATAX
B cekyHmy. Benmumna MuKpornara u
JHUAITA30H JOIyCTUMbIX 3HAYEHUN /114
JaHHOI'O I10JIAd 3aBUCAT OT BbI6paHHO-
'O pexKuMa JejieHud Iara (CM. 110J1€
MicrostepMode B engine settings).
Ucnonb3yercst TOMBKO € TITArOBBIM MO-

TOPOM.
uint8_t Reserved [8] 3apesepsuposato (8 bytes)
uintl6 _t CRC Konrponpuas cymma

Omucanume: YUrenne HACTPOEK IJIst BXOQHOTO MMITYJIbCA CHHXPOHU3ANNHU. DT (PYyHKIASA CIATHIBACT CTPYK-
TYpy € HACTPOMKAMHU CHHXPOHMU3AIAH, ONPEJCIAIONAMA MOBEICHUE BXOA CHHXPOHMU3AIMN, B ITAMATH KOH-
TpoJLIepa.

6.2.6.34 Komanga GSNO

Kop xomanasl (CMD): «gsnos mim 0x6F6E7367.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orset: (16 Gaiir)
uint32 t CMD Komanza
uint8 ¢t SyncOutFlags @jiaru CHHXPOHU3AINK BBIXOJA. IJTO
OuTOBas MAacCKa JjIs TOOUTOBBIX OITe-
pauuii.
0x1 - SYNCOUT _ ENABLED CuHXpoHM3AIMs BHIXOAA paboTaeT co-

TJIACHO HACTPOHKaM, ecym dJiar ycra-
HOBJIeH. B mHOM ciTyvae 3HavdeHne BbI-
X07a (PUKCUPOBAHO U MOJIUHSETCS

SYNCOUT _STATE.

0x2 - SYNCOUT _STATE Korma 3mauenme BBIXO#A yIpaBs-
agercd  Hanpamyio  (cm.  uar
SYNCOUT ENABLED), 3Ha-

YEHWE HA BBIXOJIE COOTBETCTBYET
3HAYEHUIO 3TOro (hJjara.

0x4 - SYNCOUT _INVERT Hynesoii siorudeckuii ypoBeHb SIBIIs-
€TCsl AKTUBHBIM, €CJiu (piar yCcraHoB-
JIeH, a eUHUYHBINA - ecan diar copo-
TIIeH.

0x8 - SYNCOUT _IN_STEPS Ecau daar ycranossien uciosib308aTh
LIary /MMILYJIbCbL SHKOAEPA JJisi Bbl-
XOIHBIX HMITYJIECOB CHHXPOHUBAIIUU
BMECTO MUJIJIUCEKYH/I.

0x10 - SYNCOUT _ONSTART lenepariuss CHHXPOHU3UPYIOIETO WM-
MyJIhCa, TP HAYAJIE TBUKCHWS.
0x20 - SYNCOUT _ONSTOP lenepariust CHHXPOHU3UPYIOIIETO UM-

MyJIbCa MPU OCTAHOBKE.
Continued on next page
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Tabnuuya 6.72 — continued from previous page

0x40 - SYNCOUT ONPERIOD

BI)I,H&QT UMITYJIbC CUHXPOHU3AIUU T10-
cie npoxoxienust SyncOutPeriod ot-
CIETOB.

uint16_t SyncOutPulseSteps

Onpenensier IIATEILHOCTH BBIXOI-
HBIX UMIYJIbCOB B IIarax/MMITyJIbcax
9HKOJ/IEPA, KOrJa YCTaHOBJEH dJar

SYNCOUT _IN_STEPS, wiu B Muk-
pocekyHmax ecan pjar cOpOIIeH.

uint16 t SyncOutPeriod

ITepros, reHepanyu WMITYJIbCOB (B
niarax,/orcyerax HKOZAEPA), MCIIOJIb-
3yercs TpH yCTaHOBJEHHOM dbare

SYNCOUT_ONPERIOD.

uint32 t Accuracy

9TO OKPECTHOCTh BOKPYT IIEJI€BOIt
KOOD/IMHATHI, TIOMAJAaHNe B KOTOPYIO
CUNTAETCA MOMAJAHUEM B IEJIEBYIO
[O3ULMIO ¥ TEHEPUPYETCH UMILYJIbC 110
OCTAHOBKE.

uint8 ¢ uAccuracy

9TO OKPECTHOCTH BOKPYT MEJIEBOM KO-
OpAMHATHL B MHKpoIarax (MCIoJib-
3yeTcsi TOJILKO C IMArOBBIM JIBUTATE-
jiem). Bejmuunia MuKpoIara u Juana-
30H JOMYCTUMBIX 3HAYEHUI [IJIsI TaH-
HOTO TOJIE 3aBHCAT OT BBIOPAHHO-
ro pexkuMma JesieHus mara (CM. moJie
MicrostepMode B engine _settings).

uint16_t CRC

KonTponbras cymma

Onucanume: Yrenne HACTPOEK [1J1sT BHIXOIHOTO UMITY/IHCA CHHXPOHU3AINU. DTa, (DYHKIINAS CAUTHIBAET CTPYK-
Typy € HaCTPOMKaM¥U CHMHXPOHU3AINU, ONPEJeIAONINMI IIOBEeJeHNEe BhIX0/Ia CHUHXPOHU3AIUN, B TaMATh KOH-

TPOJLIIEPA.

6.2.6.35 Komanga GSTI
Kop xomanasr (CMD): «gstis nin 0x69747367.

Banpoc: (4 Gaiir)

| uint32_t | CMD Komanna
Orset: (70 Gaiir)
uint32 t CMD Komanza
int8 ¢ Manufacturer IIponsBonuTens. MakcnmaspHAA
JJINHA, CTPOKMU: 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

Omnucanue: Yrenue undopmarmu o nozunuonepe u3 EEPROM. He nomuepxusaercsi.
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6.2.6.36 Komanpga GSTS

Kopx xomanapr (CMD): «gsts» umm 0x73747367.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (70 Gaiit)

uint32 t CMD Komanza

float LeadScrewPitch [MTar xomoBoro BuHTa B MM. THUI maH-
wbix: float.

int8 t Units EnHuiist namepeHnst pacCTOSTHUS, UC-
nosb3yemble B mossx MaxSpeed u
TravelRange (marm, rpajmycer, MM,
...), Makcumasnbhas jjiuHa CTPOKM:
8 cuMBOJIOB.

float MaxSpeed Makcumanbras ckopocts (Units/c).
Tun namnbx: float.

float TravelRange Juanazon nepemernenus (Units). Tun
mannabix: float.

float Supply VoltageMin MunumasbHOe HANPSKEHUEe TUTAHUS
(B). Tun manusbix: float.

float Supply VoltageMax MaxkcumasibHOE HAIPSAKEHNE TTUTAHUS
(B). Tun nanubix: float.

float MaxCurrent Consumption MaxkcumasibHBIl TOK MOTpEeDJIeHUsT
(A). Tun gassbx: float.

float HorizontalLoadCapacity TopusonrajibHas Tpy30H0LEMHOCTD
(xr). Tun manubix: float.

float VerticalLoadCapacity Beprukanbaas  rpy30mnombeMHOCTH
(xr). Tun ganupix: float.

uint8_t Reserved [24] 3apesepBupoBaHo (24 GaiiT)

uintl6é t CRC Konrposnbuas cymma

Omnucanune: Yrenne nacrpoek nosunuonepa nu3 EEPROM.

6.2.6.37 Komanga GURT

Kop xomanasr (CMD): «gurty win 0x74727567.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orser: (16 Gaiir)
uint32 t CMD Komanza

uint32 t Speed

Ckopocrs UART (B 601ax)

uintl6 t UARTSetupFlags

@uiaru nacrpoitku UART. Dro Guro-
Bas MACKa, IJIs1 MOOUTORBIX OTEPAIIHii.

Continued on next page
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Tabnuuya 6.78 — continued from previous page

0x3 - UART_PARITY_ BITS

Burel, orBeuaronue 3a BHIOOP YETHO-
CTH.

0x0 - UART_PARITY_ BIT_EVEN

Bur 1, ecin gernbrit

0x1 - UART_PARITY_ BIT_ODD

Bur 1, ecnm HeveTHDIH

0x2 - UART_PARITY BIT_ SPACE

Bur yernocru Beerna 0

0x3 - UART_PARITY_ BIT_MARK

But gernocru Bcerma 1

Ox4 - UART_PARITY_ BIT_USE

BI/IT YETHOCTU HE UCIOJIb3YeTCd, €CJIU
)
0%, OUT YEeTHOCTH MCIOIb3yeTC s, €CIIN
1“
b2

0x8 - UART_STOP_BIT

Eciu  ycranoBsieH, OIUMH CTOMOBBII
OuT; MHAYE - 2 CTOMOBBIX OUTA,

uint8 t

Reserved [4]

3apesepBuposano (4 Gaiir)

uintl6_t

CRC

KonTponbrnas cymma

Omnucanune: Komansa arenus nacrpoek UART. Ora dynkiusa 3anonuser crpykrypy zmacrpoek UART.

6.2.6.38 Komanpga SACC
Kopx xomanaer (CMD): «sace» mmu 0x63636173.

Banpoc: (114 6aiir)

uint32_t

CMD

Komanma

int8 t

MagneticBrakelnfo

[IpousBoguTesib © HOMED MArHUTHO-
ro Topmo3a, MakcumasbHas JITHHA
CTPOKU: 24 CUMBOJIOB.

float

MBRatedVoltage

Homunanbhoe — Hanpsikenue i
yTIPABJIEHUST MATHUTHBIM TOPMO30M
(B). Tun manuwix: float.

float

MBRatedCurrent

HomMmuHapHbIA TOK JJis ylIpaBJIeHHs
marauTHbIM TopMo30M (A). Tuu nan-
upix: float.

float

MBTorque

Yaepxkusatomuit  Moment (MH ).
Tun pannbix: float.

uint32_t

MBSettings

®jiarm HACTPOEK MATHUTHOTO TOPMO-
3a. 91O OMTOBas MACKA M ITOOHTO-
BbIX OIlepaluii.

0x1 - MB_AVAILABLE

Ecmu duar ycramoBien, TO Maraut-
HBII TOPMO3 JOCTYIICH

0x2 - MB_POWERED_HOLD

Ecau ¢aar ycranmosieH, To Maraut-
HBIl TOPMO3 HAXOIWUTCS B DeKUMe
yAepXKaHus (aKTWBEH) MpH Tojade
NUTAHUS

int8 t

TemperatureSensorInfo

IIpousBoauTe s W HOMEpP TeMIepa-
TYpPHOTO JIaTdwWKa, MakcuMaabHasd
JJINHA CTPOKU: 24 CHMBOJIOB.

float

TSMin

MunumasibHas u3mMepsaeMast TeMIepa-
typa (rpax Henbcus). Tun nannbix:
float.

float

TSMax

MakcumanbHasg u3MepseMasi TeMIIe-
parypa (rpag enbcust) Tun qannbx:
float.
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float

TSGrad

Temmneparypusiit  rpagnent (B /rpan
Ienbcus). Tun nannbix: float.

uint32 t

TSSettings

@iarm  HACTPOEK  TEMIEPATYPHOrO
JaTYnKa. ITO OWTOBas MAaCKa JIJIst
MTOOUTOBBIX OMEPAITHIA.

0x7 - TS_TYPE_BITS

Butsl, orBevaromue 3a Tun temmepa-
TYPHOI'O JATYUKA

0x0 - TS_TYPE_UNKNOWN

HewuspecTHblii ceHCOp

0x1 - TS _TYPE THERMOCOUPLE

Tepmomapa

0x2 - TS_TYPE_SEMICONDUCTOR

[TonynpoBOAHUKOBBINT — TemmepaTyp-
HBIN JaTIUK

0x8 - TS AVAILABLE

Eciu duar ycranosieHn, TO marTdmk
TeMuepaTypbl JOCTyIIEeH

uint32 _t

LimitSwitchesSettings

q).)'[aFI/I HaCTPOEK KOHIEBbIX BBIKJIIO-
qaresneit. 9To OUTOBAS MaCKa, JIJIsT TMO-
OMTOBBIX OTIEpAIHi.

0x1-LS_ON_SWI1_AVAILABLE

Ecau ¢aar ycramosiien, TO KOHIE-
BO# MEPEKJII0YATEb, TTOIKII0YEHHBIH
K HO)kKe SW1, nocrymnen

0x2 - LS_ON_SW2_ AVAILABLE

Ecau ¢aar ycramosien, TO KOHIle-
BOW LlepeKJIIovare/lb, HOAKAIOYEeHHbI
K HOXKKe SW2, nocrymen

Ox4 - LS_SWI_ACTIVE_LOW

Ecau ¢mar ycramosien, TO KOHIe-
BOW HepeKJovare/b, HOAKIIOYEeHHbIN
K HOXKe SW1, cumraercs cpaboOTaB-
UM TI0 HU3KOMY YPOBHIO HA, KOHTAK-
Te

0x8 - LS_SW2_ACTIVE_LOW

Ecau ¢aar ycramosiien, TO KOHIE-
BO# MEPEKJII0YATE b, TTOIKII0YeHHBIH
K HOXKKe SW2, cumraercsd cpabOTaB-
IIUM 0 HI3KOMY YPOBHIO Ha, KOHTAK-
Te

0x10 - LS SHORTED

Ecau dnar ycranoBjeH, To KOHIIEBbIE
TePeKTI0UaTe/ N 3aMKHY THI

uint8 t

Reserved [24]

3apesepsuposano (24 Gaiir)

uintl6 t

CRC

KonTponbrasa cymma

Orser: (4 Gaiir)

‘ uint32_t

[ CMD

‘ Komanna

Omnucanume: 3anuck naGOPMAIIE O JOMOJTHATETbHBIX akceccyapax B EEPROM. @yukiumsi 10/2KHA HCIOJb-
30BAThCs TOJBKO [IPOU3BOIUTEIIEM.

6.2.6.39 Komanga SBRK
Kop xkomanasl (CMD): «sbrks nim 0x6B726273.

Bamnpoc: (25 Gaiir)

| uint32_t

[ CMD

|

| Komanza

Continued on next page
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Tabnuuya 6.81 — continued from previous page
uintl6_t tl Bpewms B MC MeXIy BKIIOUEHUEM TTH-
TaHWs MOTOpPA M OTKJIIOUYEHHEM TOp-
MO3a.
uintl6_t t2 Bpemss B MC MeXIy OTKIIIOUEHWEM
TOPMO3a ¥ TOTOBHOCTBIO K JIBUKEHUIO.
Bce koMaHbl JIBUKEHHSI HAYMHAIOT
BBITIOTTHATBCS TOMBKO IO WCTEYCHWUN
9TOrO BPEMEHHN.
uintl6 t t3 Bpemsa B MC MeKIy OCTaHOBKOIl MO-
TOpa W BKJIIOYEHUEM TOPMO3a.
uintl6_t t4 Bpewms B Mc MeXK Ty BKIIOYEHUEM TOD-
MO3a U OTKJIIOYEHNEM THUTAHWUS MOTO-
pa.
uint8 t BrakeFlags @uarn. 910 OUTOBAasA MACKa JUId IIO-
OMTOBBIX OTEPAIHii.
0x1 - BRAKE ENABLED Vupasiienne TOPMO30M BKJTIOYEHO, €C-
am pJar ycTaHOBJIEH.
0x2 - BRAKE ENG_PWROFF TopMO3 OTKII09aeT MUTAHAE [TATr0BO-
r0 MOTODA, ecnu (hJIar yCTaHOBJIEH.
uint8 t Reserved [10] Bapesepruporano (10 GaiT)
uintl6 _t CRC Konrponpuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza
OmmcaHue: 3anuch HACTPOEK YIPABJIEHUsST TOPMO30M.
6.2.6.40 Komanpga SCAL
Kopx xomanapr (CMD): «scaly umz 0x6C616373.
Bamnpoc: (118 6Gaiir)
uint32 t CMD Komanna
float CSS1_A Kosddbunment MacLTabupoBaHus
JIJIsT aHAJIOTOBBIX M3MEPEHUiH TOKa B
obmoTKe A.
float CSS1_B Kosddunuent capura mjada arasioro-
BBIX M3MEPEHuit ToKa B 0OMOTKe A.
float CSS2_A Koadbunment MacuTabupoBaHus
JIUIsI AHAJIOTOBBIX M3MEPEHWi TOKa B
obmotke B.
float CSS2_B Ko dunument capura ajs aHaIOro-
BBIX M3MepeHuii Toka B 0OMoTKe B.
float FullCurrent A Koaddunment MacCHITabupPOBAHMUST
JIJIsT QHAJIOTOBBIX M3MEPEHU OJTHOTO
TOKA.
float FullCurrent B Kosdpdunment capura mjs aHaioro-
BBIX M3MEPEHUH MOJIHOTO TOKA.
uint8_t Reserved [88] 3apesepsuposato (88 Gaiir)

Continued on next page
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| uint16_t | CRC | KonTposbHas cymMmma ‘

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga ‘

Onucanne: Komanma 3anucu kKaaubOpoBodHbIX K03 duimenTos. Komanaa TOABKO /11 TPOU3BOAUTENA. JTa,
GYHKIWS 3AMUCHIBAET CTPYKTYPY KATUOPOBOUYHBIX KOIDMUIMEHTOB B MAMATH KOHTPOJLIEpa. 1 KoIhdhu-
LMEHThI UCIOJIb3YoTCs s nepecyéra kogop AL B Toku 0OMOTOK 1 moJiHbIi TOK norpebsienus. Koadpdunm-
eHThI crpymmupoBanbl B mapbl, XXX A n XXX Bj; napsr npeactaBasior coboit KoadduimenTsr mnHeifHoro
ypasuenus. [lepBoiit k03 dUIUEHT - TAHTEHC YTiIa HAKJIOHA, BTOPOil - MOCTOsTHHOE cMmernenne. Takum obpa-
3oM, XXX CurrentimA] = XXX A[mA/ADC|XXX ADC_ CODE[ADC] + XXX _B[mA].

6.2.6.41 Komanga SCTL
Kon xomanasl (CMD): «sctly mmm 0x6C746373.
Bamnpoc: (93 Gaiir)

uint32 t CMD Komanza

uint32 t MaxSpeed MaccuB ckopocreil (B MOJHBIX Ia-
rax), HCHOJIb3YIOMUIICS TIPH yIIpaBIIe-
HHUU JIPKOHCTUKOM WM KHOLKAMU BJle-
Bo/Bupaso. Juanazoun: 0..100000.
uint8 t uMaxSpeed MaccuB ckopocreii (B MUKpomiarax),
HCHONB3YIOMMICA [IPU  yIpaBJICHUH
JOKOMCTUKOM —HMJIM  KHOIKAMHU  BJIe-
BO/BNpaBo. BennuwHa MuKpomara u
JIMANA30H JOMYCTUMBIX 3HAYEHHUH J1J1st
JIQAHHOT'O TIOJISE 3aBUCAT OT BBIOPAHHO-
ro PeXUMa JIeNleHus mmara (CM. mmose
MicrostepMode B engine _settings).
uintl6_t Timeout Timeout[i] - Bpemsi B Mc, 1m0 mcrede-
HUU KOTOPOTO YCTAHABJIHUBAETCS CKO-
pocrb max_speed[i+1] (ucunosb3yer-
€ TOJIBKO LIPU YIPABJICHUH KHOIKAa-
uint16_t MaxClickTime MakcumasbHoe BpeMs KJIHMKa (B MC).
Jo ucredennst 3Toro BpeMeHu nepBas
CKOPOCTh HE BKJIIOTAETCS.

uintl6_t Flags ®narn. 910 OMTOBAs MacKa IS IO-

OUTOBBIX OIEPAITHIA.

0x3 - CONTROL_MODE_BITS Butsl ynpasieHns MOTOPOM € TIOMO-
IIbIO JI?KOMCTHKA MJIA KHOIOK BJIe-
BO/BIIPABO.

0x0 - CONTROL _MODE _OFF Vrpasijenne OTKIIOUEHO.

0x1 - CONTROL MODE JOY Yupasienue ¢ TOMOIIBIO AZKONACTHKA.

0x2 - CONTROL MODE LR YmpasJjieHne ¢ IOMOIIBIO KHOMOK BJTe-
BO/BIIPABO.

Continued on next page
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Tabnuuya 6.85 — continued from previous page
0x4 - CONTROL_ BTN LEFT PUSHED OPEN | Haxartas jeBast KHOIKa COOTBETCTBY-
€T OTKPBLITOMY KOHTAaKTY, €CJIH JTOT
dar ycTaHOBJIEH.
0x8- CONTROL BTN RIGHT PUSHED OPEN Haxkaras mnpaBasg KHOIKA COOTBET-
CTBYeT OTKDPBITOMY KOHTAKTY, €CJIH
10T JIar yCTaHOBJIEH.

int32_t DeltaPosition Cwmerenue (Jenpra) nosunuy (B 1001
HBIX II1arax)
intl6_t uDeltaPosition JpobHast 9acTb CMEIEeHnusT B MHKPO-

marax. lcnonp3yercs TONBKO ¢ Ina-
TOBBIM JIBUTaTeNeM. BeandnHa MWK-
poriara M IWAana3oH  JOMyCTHMBIX
3HAYMEHUH IS JAHHOTO IIOJSI 3aBH-
CAT OT BBIOPAHHOTO DEXUMa Jeje-
nusg wara (cm. nose MicrostepMode
B engine _settings).

uint8_t Reserved [9] 3apesepeupoBaHo (9 Gaiit)

uintl6_t CRC Kontpoaruast cymma

Orser: (4 Gaiir)

uint32 t CMD Komanna
| _t ]

Omnucanne: 3anuchk HacTpoek yrpasienus moropoM. Ilpu Beibope CTL MODE=1 Bkjtouaercst yrnpanie-
HHE MOTOPOM C TIOMOIIBIO JIZKORCTHKA. B 3TOM peskuMe NMpu OTKIOHEHUH PKONCTHKA HA MAKCUMYM JBUTATETH
cTpeMuTCs ABUraThcs co ckopocrbio MaxSpeed [i], rae i=0, eciu npebLoyuM UCIIOJIL30BAHUEM ITOIO Pe-
KuMa He ObLI0 Bbibpano jpyroe i. Kuonku nepekiiogaior Homep ckopocru i. [Ipu seibope CTL _MODE=2
BKJIIOUAETCS YIIPABJIEHNE MOTOPOM € TTOMOIIHI0 KHOTOK left /right. TIpn HaxkaTum HA KHOTIKW JIBUTATENh HAYTH-
HAeT JIBUTaThCs B COOTBETCTBYIOIILYIO CTOPOHY cO cKopocThio MaxSpeed[0], mo ucredennn Bpemenn Timeout|i]
MOTOp JBHraeTcs co ckopoctbio MaxSpeed [i+1]. ITpn mepexone or MaxSpeed [i] Ha MaxSpeed [i+1] meii-
CTBYeT YCKOPEHUEe, KaK OOBbIYHO.

6.2.6.42 Komanga SCTP
Kop xomanasr (CMD): «sctpy» nan 0x70746373.
Banpoc: (18 Gaiir)

uint32 t CMD Komanna
uint8 t CTPMinError Munumanbsuoe orsmyane maros T
OT TIOJIOYKEHUS YHKOZEPA, yCTAHABIII-

Bamoree paar STATE RT ERROR.
U3smepserca B mmarax T,

uint8 ¢ CTPFlags @yarn. 910 OMTOBAs MAacKa IS IIO-
OUTOBBIX OIEPAIHIA.
0x1 - CTP_ENABLED KonTposb mo3unum BKJIIOYEH, €CJIU
dar ycTaHOBJIeH.
0x2 - CTP_BASE Ympasjenne MOJIOKEHNEM OCHOBAHO

Ha JATYUKE BpalleHUA, €CJIN yCTAaHOB-
JieH 3TOT (bjiar; B IPOTUBHOM CJIydae
- Ha BHKOJEpe.

Continued on next page
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0x4 - CTP_ALARM ON_ ERROR Boittu B cocrostnne ALARM mpu pac-
XOXKJIEHWW MMO3UINH, ecau (Jar ycra-
HOBJIEH.

0x8 - REV_SENS INV Cericop cunTaercss akKTHBHBIM, KOTIA

"Ha HEM (, WHBEPTHDPOBAHUE IEJIAET
aktuBHBIM ypoBeHb 1. To ectb ec-
JId HE WHBEPTUPOBATH, TO IEHCTBY-
er obbraHas Jjoruka - 0 370 cpabarbi-
BaHue/aKTuBaLys /AKTUBHOE COCTOsI-
HUE.

0x10 - CTP_ERROR__CORRECTION KoppekrupoBarh onmmbKu, BO3HUKA-
IOIe [PU [POCKAJIb3bIBAHUU, €CIIU
duaar ycranosien. Paboraer TOIBKO ¢
suKozepoM. HecoBmecTmo ¢ daarom
CTP_ALARM_ ON_ERROR.
uint8_t Reserved [10] 3apesepsuposano (10 Gaiir)
uintl6_t CRC Kontponrbrasa cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza ‘

Omnucanue: 3anuch HACTPOEK KOHTPOJIs no3utmu (s marosoro asuraress). [Ipu yunpasiaenun ITJT ¢ suko-
nepom (CTP_BASE 0) nosBisiercst BO3MOKHOCTb OOHAPY2KUBATh 110Tepio waros. Konrposuiep 3uaer Kosi-Bo
mraros Ha 060por (GENG::StepsPerRev) u pasperenune sukonepa (GFBS::IPT). IIpu BK/IIOUEHUN KOHTPOJISI
(baar CTP_ENABLED), KoHTpOJLIEp 3AII0MUHAET TEKYIIyIO M0o3utuio B marax 1I/] u TeKyuryo no3uIuio
sHKozepa. Jlamee, Ha KayKIOM Iare MO3WIMs IHKOAEPA MPeoOpPA30BBIBACTCS B IIATM W €CJIH PA3HUIA OKa-
apiBaercs Gosbie CTPMinError, ycranasnusaercs dpiar STATE CTP _ERROR. Ilpu ynpasneaunn /T ¢
pardukom oboporos (CTP _BASE 1), nosunus kourposaupyercs 1o vemy. Ilo akrusnomy dponTy Ha BXoze
CHHXPOHU3AINY KOHTPOJIJIEP 3allOMUHAET TEKylllee 3HadeHue maros. /lajee, mpu Kaxkaom ob0pOTe TpoBe-
psieT, Ha CKOJIbKO IaroB cmecTusuch. Ilpu paccoriacosanuu 6osee CTPMinError ycranasnuBaercs diar
STATE CTP_ ERROR.

6.2.6.43 Komanpga SEAS
Kon xomanasl (CMD): «seas» uiu 0x73616573.
Banpoc: (54 Gaiir)

uint32 t CMD Komana
uintl6_t stepcloseloop  Kw Kosdpdunuent cmermenuns peaabHOIT
U 3aJaHHON cKopoctu, auanaszon [0,
100], 3navenue 1o ymosndanuio 50.
uintlé_t stepcloseloop Kp low Obparnasg CcBa3b 1O TIO3WUIINH B
30HE MAJBIX CKOPOCTEH, JIMAaIa30H
[0, 65535], 3HaYeHUE 1O yMOJIYAHUIO
1000.
uintl6 t stepcloseloop Kp high Ob6parHas cBs3b MO MO3WIAU B 30HE
GouiblIMX CKOpocTeli, auanazon |0,
65535], 3nadenue 10 ymoauanuio 33.
uint8_t Reserved [42] 3apesepBupoBaHo (42 GaiiT)
Continued on next page
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| uint16_t | CRC | KonTposbHas cymMmma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Onucanume: 3anuch pacHIiPEHHBIX HACTPOEK.

6.2.6.44 Komanpga SEDS
Kon xomanasr (CMD): «seds» i 0x73646573.
Bamnpoc: (26 Gaiir)

uint32 t CMD Komanza

uint8 _t BorderFlags Oaru, oIpeaesoNnine TUIl TPAHATL K
MOBeJIEHUEe MOTOPa TP UX JOCTUIKE-
HUM. DTO OMTOBasg MaCKa s 10Ou-
TOBBIX OTEpaInii.

0x1 - BORDER_IS ENCODER Ecim dumar ycramosien, rpaHuIlb
OTIPEJIETIAIOTCS TIPE/TyCTAHOBIEHHBIMU
TOYKAMM Ha Inkaje nosunuu. Eciu
dar cOpoIeH, TPAHUIIBI OMPEIeIs-
FOTCSl KOHIIEBBIMU BBIKJIIOYATEISIMU.

0x2 - BORDER_STOP_ LEFT Ecau daar ycranossen, morop ocra-
HABJIMUBAETCS TIPU JOCTUKEHUHU JIEBON
TPAHUIIBI.

0x4 - BORDER_STOP_RIGHT Eciu daar ycranossen, morop ocra-

HABJIMBAETCS [PU JOCTUXKEHUU [Pa-
BOI T'DAHUIIBI.

0x8 - BORDERS SWAP MISSET DETECTION | Eciu ¢dsar ycraHoBieH, MOTOP OCTa-
HABJIMBAETCS P JIOCTHKEHUH O0OUX
rpanun. Hysken ama mpemoTBparie-
HUS TIOJIOMKH JIBUTATEJIsS MPU HENmpa-
BUJIbHBIX HACTPOIKAX KOHIEBBIX BbI-
KJI04aTesei

uint8 ¢t EnderFlags @jaru, ONpeIesioe HACTPOUKN
KOHIIEBBIX BBIK/IIOUATEICH. DTO OUTO-
Basi MaCKa, JJIsi MOOUTOBBIX OMTEPAIIHii.
0x1 - ENDER_SWAP Ecnu duar ycranosjen, mepBbiii KOH-
E€BOI BBIKJIIOYATEb HAXOIUTCA CIpa-
Ba; WHAYE - CJIEBA.

0x2 - ENDER_SW1_ ACTIVE LOW 1 - Konuesoit nepekisitogaresib, mI0/I-
KJTIOUeHHbIH K HOXKKe SW 1, cunraercs
CcpabOTABIIIUM IO HU3KOMY YPOBHIO HA
KOHTAKTE.

0x4 - ENDER SW2 ACTIVE LOW 1 - KonmneBoit mepekovaTesnb, MOMI-
KJTFOUeHHbI K HOXKKe SW2, canraercs
CcpabOTaBIIUM O HU3KOMY YPOBHIO HA
KOHTAKTe.

Continued on next page
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int32 t LeftBorder Ilo3ummst JieBOit TpPAHUIIBI, WMCIOIb-
3yercss  ecjau  yCTaHOBJeH  iar
BORDER IS ENCODER.
intl6_t uLeftBorder IMosunus geBoil TpPaHWUIBI B MHUKPO-
marax (MCIOJb3yercs TOJbKO C Ia-
roBbIM JBurareseM). Bejqudunna Muk-
pomiara W JMANA30H JOMYCTUMBIX
3HAYEHUN Il JAHHOLO TOJIs 3aBHU-
CAT OT BBIOPAHHOIO PeXRUMa JIeJie-
Hus mara (cM. mose MicrostepMode
B engine settings).
int32_t RightBorder Ilosunuss mpaBoit  rpaHUIBI, HC-
TOJIb3YeTCsT €CIM  yCTaHOBJeH diar
BORDER IS ENCODER.
intl6_t uRightBorder Ilozunusa npaBoit TPAHUIIBI B MHKPO-
warax (UCLOJIb3Yercs TOJILKO C Lua-
rOBBIM JBHUraTesieM). Beqnunna Muk-
poiara W JAMamna30H JAOMYCTHMbIX
3HAYEHUH I JAHHOTO TOJS 3aBHU-
CAT OT BBIOPAHHOTO PEXRUMA Jejie-
nus wara (cm. nose MicrostepMode
B engine _settings).
uint8_t Reserved [6] 3apesepsupoBato (6 Gaiit)
uintl6_t CRC Kontpoaruast cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga
Onucanue: 3anuch HACTPOEK TPAHUIL U KOHIEBBIX BBIKJIIOYATEJIEH.
6.2.6.45 Komanpga SEIO
Kon xomanapr (CMD): «seio» uiu 0x6F696573.
Bamnpoc: (18 Gaiir)
uint32 t CMD Komanza
uint8 ¢t EXTIOSetupFlags @jaru HACTPONKHU pPAOOTHI BHEIITHE-

I'0 BBOJA-BBIBOJA. JTO OUTOBAA MACKA
JI7Isl TIOOMTOBBIX OIIEPATIHIl.

0x1 - EXTIO SETUP_ OUTPUT Ecmu daar ycraHoBieH, TO HOXKKA B
COCTOSIHUY BBIBOJIA, MHAYE - BBOJA.
0x2 - EXTIO _SETUP INVERT Ecan daar ycranosieH, To HyJIM CUu-

TAIOTCA aKTUBHBIM COCTOAHHUEM BBIXO-
Ja, a Crajamomue (PpoHTHI KaK MO-
MEHT II10Ja4YX BXOJHOI'O CUT'HaJIA.
uint8 ¢t EXTIOModeFlags @jiaru HACTPONKN PEKUMOB BHEIITHE-
T'0 BBOJIA-BBIBOJA. JTO OMTOBASA MACKA
JI7Isl TIOOMTOBBIX OTIEPATIHIA.

Continued on next page
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0xf - EXTIO SETUP MODE IN BITS Buter, oTBevaromme 3a MOBeIEHUE
[IpY TI€Pex0/ie CUTHAJIA B AKTUBHOE CO-
CTOsIHHE.

0x0 - EXTIO SETUP MODE IN NOP Hwnwero ve nenats.

0x1 - EXTIO _SETUP_ MODE _IN_STOP ITo nepenaemy bPOHTY BXOILHOIO CHUT-

HAJIA JIIAETCS OCTAHOBKA JIBUIATEJIS
(sxBuBasenr komangsr STOP).

0x2 - EXTIO SETUP MODE IN PWOF Brmomnasaer xomanny PWOF, obecro-
quBasi OOMOTKY JIBUTATEJIS.

0x3 - EXTIO SETUP MODE IN MOVR Brmonuaerca xkomanga MOVR c mo-
CJIeTHUMU HACTPONKaMMU.

0x4 - EXTIO SETUP MODE IN HOME Bemonnserca komanza HOME.

0x5 - EXTIO SETUP MODE IN ALARM Boittu B cocrostane ALARM mpu me-
pexosie CUTHAJIA B AKTHBHOE COCTOS-
HHeE.

0xf0 - EXTIO SETUP_ MODE_OUT_BITS Butsr BbIOOpa MOBE/IEHIST HA BBIXOJIE.

0x0 - EXTIO SETUP MODE OUT_ OFF Hozxka Bceryia B HEAKTUBHOM COCTO$A-
HUW.

0x10 - EXTIO SETUP MODE OUT_ ON Hoxka Bcerjia B aKTHMBHOM COCTOS-
HUM.

0x20- EXTIO SETUP MODE OUT_ MOVING | Hoxka HAXOZUTCA B aKTHBHOM COCTO-
SIHUU [PU [IBUKEHUH.

0x30 - EXTIO SETUP MODE OUT ALARM | Hoxka HAXOAWTCS B AKTHBHOM COCTO-
SIHAU TIPH HAXOXKJEHUH B COCTOSIHUH
ALARM.

0x40- EXTIO SETUP MODE OUT MOTOR _ ONoxka HAXOAUTCS B AKTHBHOM COCTO-

AHUMN TIPU TI0Ja4e MMUTAHUA Ha 00OMOT-

K.
uint8_t Reserved [10] Bapesepsuposano (10 Gaiir)
uintlé_t CRC Kontposnbphast cymma

Orser: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza ‘

Omnucanwme: Komana 3anucu napamerpoB HaCTPORKHU PEXKMMOB BHEIIHEr0 BBOJA,/BbiBoJA. Bxonubie cobbi-
Tusi obpabarpiBatoTcs mo (GppoHTY. BBIXOmHBIE COCTOSHUS CHTHAIU3UPYIOTCS JOTHYECKHM cocTogameM. Ilo
YMOJIYAHUIO HAPACTAOMUN (DPOHT CIMTACTCH MOMEHTOM II0JIa9U BXOJAHOIO CUIHAJA, & €IMHUIHOE COCTOSHUE
CUNTAETCS AKTUBHBIM BBIXOJIOM.

6.2.6.46 Komanpa SEMF

Kon xomanasr (CMD): «semf> nam 0x666D6573.

Banpoc: (48 Gaiir)

uint32 t CMD Komanza

float L NHayKTHBHOCTH OOMOTOK JIBUTATEJIS.

float R Conporusiieare 0OMOTOK JBUTATEJIS.

float Km DJIeKTpOMexXaHuIecKuil K03 durm-
€HT JIBUTATEJIS.

Continued on next page
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Tabnuuya 6.95 — continued from previous page

uint8 ¢ BackEMFFlags

®jiaru aBTOHACTPOEK IITArOBOTO BU-
raTessi. 9T0 OMTOBasA MacCKa JIs IO-
OUTOBBIX OIEPAITHIA.

0x1 - BACK_EMF INDUCTANCE_ AUTO

@Jj1ar aBTOONPEIEIEHUST WHIYKTUBHO-
CTH OOMOTOK JIBHUTATEJIS.

0x2 - BACK_EMF_RESISTANCE_AUTO

®sar aBroonpeseseHns CONPOTUBIIE-
HUAA OOMOTOK JIBUTATEJIHA.

0x4 - BACK_EMF_KM_AUTO

@uiar aBTOONPE/IETIEHNsST ITIEKTPOME-
XaHUIECKOTo KoddpuimeHTa IBuUra-
TeJIs.

uint8_t Reserved [29]

3apesepsuposano (29 Gaiir)

uint16 t CRC

Kontponbras cymma

Orser: (4 Gaiir)

| uint32_t | CMD

| Komanzga

Onucanume: 3anuch 3JIEKTPOMEXAHUIECKUX HACTPOEK MIArOBOTO ABuraress. HacTpoiiku pa3audHbl Ajis pas-
HBIX apurareseii. [loxkamyiicTa, 3arpyKaiiTe HOBble HACTPOUKHM, KOT/Ia, BBl MEHSIETE MOTOP.

6.2.6.47 Komanpga SENG

Kon xomanasr (CMD): «seng» uimu 0x676E6573.

Banpoc: (34 Gaiir)

uint32 t CMD

Komanna

uintl6 t NomVoltage

HomunanbHOe HANpsikeHre MOTOPa B
necarkax MB. Korrpommep Oymer co-
XpaHsAThb HANPKEHUE HA MOTODE He
BBIIIIE HOMUHAJIBHOIO, €CJIH YCTAHOB-
gen duaar ENGINE LIMIT VOLT
(ucnosb3yercs Toabko ¢ DC asurare-
Jjem).

uint16_t NomCurrent

HomunanbHBIE TOK Yepe3 MOTOP
(B MA). Tok crabuimsupyercs st
MArOBbIX ¥ MOXKET OBITH Orpa-
wuden gy DC(eciu  ycranosisien
dutar ENGINE LIMIT CURR).
Hwnamazon: 15..8000

uint32 t NomSpeed

Homunanphas (MakcumasibHas) CKO-
pocTh (B LEJIbIX HIarax/c Wiy rpm Juist
DC u marosoro Jpuraress B PexKu-
Me BeyIero sukonepa). Konrposiep
GyZeT COXpaHATh CKOPOCTh MOTOPA He
BBIIIIE HOMWHAJBHON, €CJIM yCTAaHOB-
nex ¢uaar 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 ¢ Manufacturer IIponsBonuTens. MakcnmasrpHAA
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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Tabnuua 6.101 — continued from previous page

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)

6.2. Onuncaxne npotokosa obmeHa

215



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.5.1

| 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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Tabnuua 6.107 — continued from previous page

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 Manufacturer IIpousBosureip. MaxkcumasbHast
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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Tabnuua 6.111 — continued from previous page

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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Tabnuua 6.113 — continued from previous page

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 Manufacturer Manufacturer. Max string length: 16
chars.

int8 t PartNumber Cepust 1 Homep mozenn. Makcumah-
Hasl JIJTHHA CTPOKH: 24 CHMBOJIA.

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

KonmgecTBo 0TCI€TOB Ha 060pPOT

uint8_t Reserved [24]

3apesepsuposano (24 Gaiir)

uint16_t | CRC

Kontponbraasa cymma

Orser: (4 Gaiir)

‘ uint32 t ‘ CMD

‘ Komanna

Onucanne: 3amuch HacTpoek garunkop Xosia B EEPROM. ®@yHkuus Q0JI2KHA HCIOIL30BATHCA TOJBKO

IIPOU3BOAUTEIIEM.

6.2.6.58 Komanpa SJOY

Kop xomanasr (CMD): «sjoy» win 0x7T96F6AT3.

3amnpoc: (22 6aiir)

uint32 t CMD

Komamnga

uintl6_t JoyLowEnd

3nadeHue B Imarax —JRKOMCTHKA,
COOTBETCTBYIOIIEE HUKHEN TpaHUIe
JUAana3oHa  OTKJIOHEHHA  YCTPOM-
cTBa. JlOMKHO JslesKaTh B IIpenesiax.
Huamazon: 0..10000.

uint16 t JoyCenter

3Hadyenwe B marax JKONCTHKA,
COOTBETCTBYIOIlee HEOTKJIOHEHHOMY
ycrpoiictBy.  JlomKHO — 71€KaTh B
npeaenax. Juamazon: 0..10000.

uintl6 _t JoyHighEnd

3Hadyenwe B marax JKONCTHKA,
COOTBETCTBYIOIlee BepXHEH TIpaHule
JaIa30Ha OTKJIOHEHUSA YCTPOIi-
crBa. J{omKHO JeKaTh B IPeIesax.

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

®naru  yupabieHus — JI2KOWCTHKOM.
910 O6uTOBasg MackKa Ajs HOOUTOBBIX
oneparmuii.
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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.
paszmen «YTUpasJeHue ¢ IOMOIIBIO JIXKONCTHKa» 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.
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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 Manufacturer IIpousBonuTep. MaxkcumasbHas
JJMHA CTPOKH: 16 CHMBOJIOB.

int8 t PartNumber Cepus u Homep Mozenn. Makcumah-
Hasl JJIMHA CTPOKHU: 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.
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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] 3apesepsuposano (19 bytes)
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] 3apesepsuposano (8 bytes)

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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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] 3apesepsuposano (2 bytes)

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
PID konTypa 110 HAIPIKEHUTO
uintl6 t KiU WNurerpanbasiii  k03ddunuent PID
KOHTYpPa 10 HATIPSKEHUTO

Continued on next page
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uintl6_t KdU Huddepennmanbubiii  Ko3hdumment
PID xouTypa mo HaIpaKeHUIO

float Kpf [Iponopuuonaibubiii  KO3(pUIUEHT
PID xouTypa mo nozunun s BLDC

float Kif WNurerpanbupiii ko3 dunuenr PID
KOHTYypa 1o no3utiuu st BLDC

float Kdf Huddepennmanbubiii  Kodhdumment
PID koutypa mo nozunuu g5 BLDC

uint8 t Reserved [24] 3apesepsuporano (24 Gaiir)

uintl6 _t CRC Kontponpuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza ‘

Omnucanne: 3anucs PID koadunmentos. dtu k03 UIUEHTHI ONPEIEAoT HoBeIeHre no3uimonepa. Ko-
3 GUIHEHTH PA3TUIHBI /I PA3HBIX MO3UIMOHEpoB. [loxasmyiicTa, 3arpy»aiTe HOBbIE HACTPOWKM, KOTIA
BBI MEHsIeTe MOTOD WJIN TIO3UIINOHED.

6.2.6.67 Komanga SPWD

Kon xomauasr (CMD): «spwd» ummu 0x64777073.

Banpoc: (36 Gaiir)

uint32 t CMD Komanza

int8 t UserPassword Crpouka-maposb s JOCTYTa K BeD-
CTpAHUIE, KOTODPBIA NOJIb30BATE/b
MOZKET IIOMEHATH ¢ moMonbio USB ko-
MAH/Ibl WJIH HA BEO-CTPAHUIIE.
uint8_t Reserved [10] 3apesepeuposano (10 GaiiT)

uintl6é t CRC Konrposnbuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD

Komamnmga

Onucanme: Komanna 3anvcu naposs K BeO-crpanuiie. TOMBKO 1Jisi TPOU3BOAUTENS. ITa (DYHKIUS MEHSIET
MTOJIb30BATEILCKHH MapOJIh K BEO-CTPAHUIIE.

6.2.6.68 Komanga SPWR
Kon xomanasr (CMD): «spwr» wmm 0x72777073.
Bamnpoc: (20 Gaiir)

uint32 t CMD Komanza

uint8 ¢t HoldCurrent Tok MOTOpa B pexKuMe yIepKaHus, B
MPOIEHTAX OT HOMUHAIBHOrO. Jlnana-
3o0mH: 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
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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] 3apesepsuposano (8 bytes)
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 Manufacturer IIpousBonuresp. Maxkcumasbuas
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] 3apesepsuposano (8 bytes)
uintl6 _t CRC Konrponpuas cymma

Orser: (15 Gaiir)

uint32 t CMD Komanna

uint8_t sresult Pesynbrar BbIIOIHEHNST KOMAH/IBI.
uint8 t Reserved [8] 3apesepsuposano (8 bytes)
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] 3apesepsuposano (8 bytes)
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] 3apesepsuposano (8 bytes)
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] 3apesepeupoBaHo (8 bytes)
uintl6_t CRC Kontpoaruast cymma

Orset: (15 Gaiir)

uint32 t CMD Komanzna

uint8 t sresult Pezynbrar BBIMOHEHNST KOMAHIBI.
uint8_t Reserved [8] 3apesepsuposaHo (8 bytes)
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
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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

6.2. Onuncaxne npotokosa obmeHa 238



mDrive

PykoBopacteo nonb3osarens, Beinyck 3.5.1

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 bytes)

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 Manufacturer [Ipoussonuresnn
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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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: Komanna arenus Oydepa JaHHBIX I MOCTPOEHUs IPadpUKOB CKOPOCTH U OIITHOKHU CJIETOBAHUSI.

Sanonnenne 6ydepa HaUMHAETCS O KOMamze «start measurementss. Bydep Bmermaer 25 Totwek, ToUKn
CHUMAIOTCA ¢ epuogoMm 1 mc. g co3manms yCTONYINBOM CUCTEMBI CeyeT CUUTHIBATh JTaHHbIE 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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uint8 ¢ MoveSts Cocrosinne IBWKEHWs. ITO OUTOBAA
MaCKa, [IjIsi TIOOMTOBBIX OMEPAIHii.
0x1 - MOVE_STATE MOVING Ecim dnar ycranossien, TO KOH-
TPOJIJIED TIBITAETCS BPAIATH JIBUTA-
tenem. He wucnosb3yiite stor durar
[T OXKUJAHWS 3aBEPIeHus KOMAH-
Jbl aBUzKeHusi. BMecTo Hero mcmosb-
gytire MVCMD RUNNING u3 mons
MvCmdSts.
0x2 - MOVE_STATE TARGET SPEED @rar ycraHaBIMBAETCS IPH JIOCTHKE-
HUM 33J]aHHOI CKOPOCTH.
0x4 - MOVE_STATE ANTIPLAY BrmmonaaeTca xoMmeHcanusa Jodra,
ecau (jiar yCTaHOBJIEH.
uint8 t MvCmdSts Cocrosinne KOMAaH bl JBYKE-
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 Burosasi macka aKTUBHON KOMaHJIbI.
0x0 - MVCMD _UKNWN Henspectnaa komaHsa.
0x1 - MVCMD MOVE Komanza move.
0x2 - MVCMD_ MOVR Komanma movr.
0x3 - MVCMD _ LEFT Komanza left.
0x4 - MVCMD_RIGHT Komanga rigt.
0x5 - MVCMD_STOP Kowmansga stop.
0x6 - MVCMD HOME Komanga home.
0x7 - MVCMD _LOFT Komanga loft.
0x8 - MVCMD _SSTP Komamnza soft stop.
0x40 - MVCMD _ERROR Cocrosinue 3aepuienus gpuzkenus (1
- KOMaHJa JIBUXKEHUsI BBITOJHEHA C
orrOKOi, () - KOMaH/Ia TBUKEHWS BbI-
[OJIHEHA KOPPEKTHO). VIMeer CMBbIC
ectu MVCMD RUNNING yka3siBa-
€T Ha 3aBepIIeHne IBUKEHUS.
0x80 - MVCMD RUNNING Cocrosinue xkomauabl asuxkenus (0 -
KOMAH/a JBUKEHWs BBITIOJHEHA, 1 -
KOMAH/Ia JIBUKEHHUS Ceiac BBIMOIHSI-
ercs).
uint8 t PWRSts CocTosiHVEe TUTAHUS [IArOBOIO JIBUTA-

Tenst (MCHOJIB3YeTCs TOJBKO C Iaro-
BBIM JIBUraTesIeM). DTO OUTOBAs Mac-
Ka Jij1g IOOUTOBBIX olepanuii.

0x0 - PWR_STATE_UNKNOWN

HeuseecrHoe cocTosiHre, KOTOpOE He
JOJIZKHO HUKOI'Ta PEAJIM30BbIBATHCA.

0x1 - PWR_STATE_OFF

OOMOTKE MOTOpPa PA3OMKHYTHI W HE
YIPABJIAIOTCA IPAiBEPOM.

0x3 - PWR_STATE_NORM

OOMOTKM 3amuTaHbl HOMUHAJIbHBIM
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 MOKET IPOU30HTH
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
YaCTH.

0x8000 - STATE _BORDERS_ SWAP MISSET JlocTuKeHnne HEBEPHON MPAHUITHI.
0x10000 - STATE _LOW_POWER_VOLTAGE Hamnpsixkenne wa CHIIOBOH YacTW HU-
xe dem Hampszkenune Low Voltage
Protection

0x20000 - STATE H BRIDGE FAULT [Mosny4en curuan or gpaiiBepa 0 Heuc-

TTPABHOCTH
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0x100000 - STATE WINDING RES_ MISMATCH

ComnporuByienuss OOMOTOK CJIMIITKOM
CHJIbHO OTJIMYAIOTCSA JPYr OT JIpY-
ra. OOBIYHO 3TO HPOMCXONUT C IIO-
BPEKJICHHBIM IIATOBLIM JIBATATEIEM Y
KOTOPOI'O IOJHOCTBIO WU YACTHIHO
3aKOpPOYEHBI OOMOTKH.

0x200000 - STATE_ENCODER_FAULT

[Tonyden curaasn oT SHKOAEPA O HEUC-
[IPaBHOCTHU

0x800000 - STATE ENGINE RESPONSE ERRO

ROmmbKa peakmum JBUraTess Ha
yupapisiomee po3ueiicreue. Orkas
aIropuTMa  yIpaBJEHWs  JABUTATe-
JeM O3HadaeT, YTO OH He MOXKET
OTIpeNIeNIATh TPAaBUJIbHBIE peTTeHnsd
C TIOMOMIBIO TMOJIYYEHHBIX JAHHBIX
obparHoi cBsa3u. EauHnaHBI OTKaA3
MOKeT OBbITh BBI3BAH MEXaHHIECKOIt
npobaemoit. IloBropsromuiica cOoii
MOKeT OBITH BBI3BAH HEMPABUILHOIN
HACTPOMKOI IBUraTeN .

0x1000000 - STATE_EXTIO _ALARM

Ommnbka BbI3BaHA BHEITHUM BXOJHBIM

curaasaom EXTIO.

uint32_t

GPIOFlags

®jaru cocrosunit GPIO Bxomos. 910
ouToBasg MacKa g IIOOUTOBLIX OIle-
pauuii.

Oxffff - STATE_DIG_SIGNAL

@jaru mudpPOBHIX CUTHAJIOB.

0x1 - STATE_RIGHT EDGE

Hocrmkenve npaBoil TpaHUIbI.

0x2 - STATE_LEFT_ EDGE

JlocTuskeHnne JIeBOM IPDAHUIIBI.

Ox4 - STATE_BUTTON_RIGHT

Cocrosinue kuouku ,supaso® (1, eciu
Haxkara).

0x8 - STATE_BUTTON_LEFT

Cocrosinue kuouku ,sieso* (1, eciu
HaXKarTa).

0x10 - STATE_GPIO_PINOUT

Ecsin duar ycraHoBieH, BBOJI/BBIBOJ
ob1rero HA3HAYICHUST paboraer
KaK BBIXOMd; ecaum iar cOpormeH,
BBO/I/BbIBOJL, paboTaer Kak BXO.

0x20 - STATE_GPIO_LEVEL

CocrosiHue BBOJa,/BBIBOIA OOIIIETO Ha-
3HAYEHUSI.

0x200 - STATE _BRAKE

CocTosiHre BBIBOJA YIPABJICHUS TOP-
Mo3oM. @jrar ,,1¢ - ecsiv TOPMO3 HE 3a-
nuraH(3axar), ,0¢ - ecam HA TOPMO3
nozjaércd nuranue(pasKar).

0x400 - STATE REV_SENSOR

CocrostHME BBIBOTA JATYHKA 0OOPO-
roB(duar ,,1“, eciiu JaTIYMK AKTUBEH ).

0x800 - STATE_SYNC_INPUT

Cocrosinue Bxoja cunxponusanuu(l,
€CJIV BXOJ, CHHXPOHU3AIUA AKTUBEH ).

0x1000 - STATE_SYNC_OUTPUT

CocrosiHue  BBIXOZA  CHHXPOHH3A-
nuu(l, ecam BBIXOJ CHHXPOHU3ALUE
AKTHBEH).

0x2000 - STATE_ENC_A

Cocrosinue Hoxkku A snkogepa(doar
,», 1, ecsin SHKOIED AKTHBEH).
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0x4000 - STATE ENC B Cocrosinne noxkku B snkonepa(diar
1%, eciiu SHKOIEP AKTUBEH).
uint8 t CmdBufFreeSpace Hannoe noste ciryxkebnoe. OHO moka-

3BIBAET KOJIMYECTBO CBOOOTHBIX STIeeK
Oydepa IenoYKn CUHXPOHW3AIIH.
uint8_t Reserved [4] 3apesepsuposato (4 Gaiit)

uintlé_t CRC Kontposibuast cymma

Onucanume: Bo3sparaer nadopManuio O TEKYIIEM COCTOSTHUU YCTPOCTBA.

6.2.6.88 Komanga GFWV
Kon xomauasr (CMD): «gfwvs nmm 0x76776667.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (10 Gaiir)
uint32 t CMD Komanna
uint8 t Major MazkopHbIit HOMED BepCHU MPOITHBKA
uint8 t Minor MuHOpPHBII HOMED BEpCHU TTPOITUBKU
uintl6_t Release Howmep pesnn3a Bepcun npomiuBku
uintlé_t CRC Kontposabuas cymma

Ormmucanne: Yrenne HOMEpa BEpCUH MPOMIUBKYA KOHTPOJLIEPA.

6.2.6.89 Komanpa GOFW

Kop xomanasr (CMD): «gofws min 0x77666F67.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (15 Gaiir)
uint32 t CMD Komanna
uint8 t sresult Pesynbrar BbITIOIHEHNST KOMAHIBI.
uint8 t Reserved [8] 3apesepsuposano (8 bytes)
uintl6 _t CRC Konrponpuas cymma

Omucanwme: Komanma wHUIMEpyeT TMepefady YOPaBJIEHHsS TMPOIMWBKE. JTa KOMAHIA TaK Ke J0-
CTYyIHA W3 MTPOIIMBKY, JJIsi COBMECTHMOCTH. Tonbko mis mpomspomurens. Result = RESULT  OK,
ec/ii  TEepexoJl W3 3arpy3duka B IPOIIUBKY BO3MOxKeH. Ilociie orBera Ha 3Ty KOMAHJY BBIOJ-
usercsa unepexoxn. Result = RESULT NO_ FIRMWARE, eciu npommuska He naiijena. Result =
RESULT ALREADY IN_ FIRMWARE, ecnu 3ta KoMan1a OblIa BEI3BAHA M3 TPOIITHBKU.
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6.2.6.90 Komanpa GPOS
Kopx xomangpr (CMD): «gposy unu 0x736F7067.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (26 Gaiit)
uint32 t CMD Komanza
int32 t Position Ilo3urusa B OCHOBHBIX IIarax JBUTATE-
s
intl6 t uPosition IMosunust B MuKpomarax (MCHOJIb3Y-
€TCsI TOJIBKO C NTArOBBIMU JBUTATEIISA-
mu). Besimunba Mukpoiara u auana-
30H JIOIYCTUMBIX 3HAYEHUN JIsl JIAH-
HOIO TMOJI 3aBHCAT OT BBIOPAHHO-
ro pexkuMa JejieHus mara (CM. mojie
MicrostepMode B engine _settings).
int64 _t EncPosition ITozunusa sukomepa.
uint8_t Reserved [6] 3apesepBupoBaHo (6 GaiT)
uintl6é t CRC Konrposnbpuas cymma

Ormmucanne: CuuThiBaeT 3HAYCHUE MOJIOXKEHNAA B IIArax u MHKpOIOIarax IJjd IIaroBOro JABUraTe/id W B HIarax

3HKO/IEpa BCEX JIBUrATEJIeH.

6.2.6.91 Komanga GSER
Kopx xomanger (CMD): «gsers min 0x72657367.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (10 Gaiir)
uint32 t CMD Komanza

uint32 t SerialNumber

Cepuiinbiii HOMEp IJIATHI.

uint16 t CRC

Kontponbras cymma

Omnmucanne: Yrenune cepuitHOro HoOMepa KOHTPOJLIEPA.

6.2.6.92 Komanga GUID
Kop xomanasl (CMD): «guid» niam 0x64697567.
Banpoc: (4 Gaiir)

| uint32_t | CMD

| Komanza

Orset: (40 Gaiir)
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uint32 t CMD Komanna

uint32 t UniqueIDO VYuukaneusriii ID 0.

uint32 t UniquelD1 VYuukamsnsrit ID 1.

uint32 t UniquelD2 VYuukanphsiii ID 2.

uint32 t UniquelD3 Yuuxamsnsrit ID 3.

uint8_t Reserved [18] 3apesepsuposano (18 bytes)
uintl6_t CRC Kontposabuas cymma

Onucanume: CYNTHIBACT YHUKAIBHBIN HICHTU(DUKATOD KAXKIOrO YUIA, ITO 3HAYEHUE He SIBJISIETCS CJIydaii-
HbIM. TOJMBKO [JIs TPOU3BOAUTENIA. YHUKAJIbHBIN UIAEHTH(UKATOP MOXKET ObITh HMCIOJb30BAH B KadeCTBE
MHUALIAAIU3AIUOHHOIO BEKTOPa A5 omnepanuil mudpoBanus OyT/10anepa Wil B KA4eCTBE CEPUHOro HOMEPa,
st USB w apyrux npumeneHuii.

6.2.6.93 Komanpa HASF

Kop xkomanasr (CMD): <hasfy nin 0x66736168.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (15 Gaiir)

uint32 t CMD Komanna

uint8 t sresult Pesynbrar BbIOIHEHNST KOMAHIBI.
uint8 t Reserved [8] 3apesepsuposano (8 bytes)
uintl6é _t CRC Konrpoapnas cymma

Omnucanume: Komanga onpejenser namuaue B Koarposuepe [10. Tonbko mist mpoussoguress. Jannas Ko-
Manga gocrynia rak xe u3 npomnuBku. Result = RESULT NO_ FIRMWARE, ecsin npoinuBka He HaiiieHa.
Result = RESULT _HAS FIRMWARE, ecin mpormmBka HaiieHa.

6.2.6.94 Komanga HOME

Kon xomauasr (CMD): <homes unn 0x656D6F68.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Ounucanwue: J[BuzkeHue B JOMAITHIOW MO3UIMIO. AIropuTM JBuxkenus: 1) /IBuraer MOTOP COTJIACHO CKOPO-
crsam FastHome, uFastHome u ¢psrary HOME _DIR_FAST 1o moctuskeHusi KOHIIEBOTO BBIKTIOYATES, €CITH
dsmar HOME _STOP _ENDS ycranossien. Wiu gBuraer 10 JOCTUXKEHUsI CUTHAJA C BXO/Aa CUHXPOHW3AIIWH,
ecim ycranosyieH dputar HOME STOP SYNC. Wiu 10 nocrymuieHust CUrHajia ¢ Jarduka 000pOTOB, eCiiu
ycranorsien pmar HOME STOP _REV SN 2) nasnee nsuraer cormacto ckopoctsiv SlowHome, uSlowHome
n daary HOME DIR SLOW g0 mocTtuxKeHusi CUTHAJIA C BXOJa CHHXPOHW3AINHU, €CJIM yCTAHOBJEH dJar
HOME MV _SEC. Eciiu psar HOME MV _SEC c6poriies, mpoirycKaem 3TOT IyHKT. 3) Jajiee JBUTAET MO-
top coracao ckopocrsim FastHome, uFastHome u dpsrary HOME _DIR,_ SLOW na paccrosaue HomeDelta,
uHomeDelta. Ouucanue daros u nepemennnix cm. onucanue koman GHOM /SHOM.
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6.2.6.95 Komanga IRND
Kop xkomanasl (CMD): «irnd» nian 0x646E7269.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (24 Gaiir)

uint32 t CMD Komanza

uint8 ¢t key Ciy4aitHblil KJIIO4.
uint8_t Reserved [2] 3apesepsuposano (2 bytes)
uintl6_t CRC Kontponbrasa cymma

Onucanume: Urenne CIyIaifHOrO 9UC/Ia W3 KOHTPOJIIEPA. TOMBKO [JIs1 TPOU3BOIUTES .

6.2.6.96 Komanga LEFT
Kon xomanasr (CMD): «lefty wnu 0x7466656C.
3anpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Omnucanmne: [Ipu nmonyuennn komanapr «lefty mBuraresns HAUMHAET CMEIATHCS, C 3aPAHEE YCTAHOBIEHHBIMY
napaMerpaMu (CKOPOCTh, YCKOPEHUE), BJIEBO.

6.2.6.97 Komanpga LOFT
Kon xomanasr (CMD): «lofty nm 0x74666F6C.
3anpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Ommucannme: Ilpn momyuernn komauapr «lofty» aBuTaTens CMemaeTcs W3 TEeKymel TOYKM Ha PACCTOSTHUE
Antiplay, 3amannoe B HacTpoiikax MoTopa (engine settings), 3aTeM JBUTaeTCs B Ty K€ TOUKY.

6.2.6.98 Komanga MOVE
Kon xomanasr (CMD): «moves niu 0x65766F6D.
3amnpoc: (18 Gaiir)

6.2. Onuncaxne npotokosa obmeHa 249



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.5.1

uint32 t CMD Komanna

int32_t Position ZKemaemas no3unus (B LeJbIX [1arax
UJIM OTCYETAX HHKOJEPA).

intl6 t uPosition JpobHast 9acTh TO3UIMH B MHUKPOIIIa-

rax. BeJII/I‘{I/IHa MHKpOIIara u Jualla-
30H JIONYCTUMbBIX 3HAYEHUIl /114 JaH-
HOI'o IIOJId 3aBHUCAT OT BbI6paHHO-
ro pekuMa JejeHus mara (CM. mojie
MicrostepMode B engine settings).
Ucnonb3yercs TOABKO € IIarOBBIM

JIBATATEIIEM.
uint8 t Reserved [6] 3apesepeupoBaHo (6 GaiT)
uintl6 _t CRC Konrpoapuas cymma

Orser: (4 Gaiir)
| uint32_t | CMD | Komanza

Ommcanue: [Ipy momyvueHN KOMAaHIBI «MOVE» JIBUTATETH HAYWMHAET MEPEMEINTATHCs (€CTN He NCTOTh3yeTCs
pexkum « TTJICunxpoBxonas ), ¢ 3apaHee yCTAHOBJIEHHBIMU HapaMeTpaMu (CKOPOCTh, YCKOPEHHE, yIepKa-
HEE), K TOYKe yKa3aHHOH B nojax Position, uPosition. g marosoro moropa uPosition 3amaer 3nauenue
Mukpornara, s DC Moropa 370 moJie He HCIOIb3yercs.

6.2.6.99 Komanga MOVR
Kop xomanasr (CMD): «movrs nin 0x72766F6D.
Bamnpoc: (18 Gaiir)

uint32 t CMD Komanna

int32_t DeltaPosition Cwmermenue (nenbra) nosunuu (B 1Le-
JIBIX IIAraxX WM OTCYETaX YHKOAEPA)

intl6 t uDeltaPosition JpobHast 9acTh CMEIEHUusT B MHKPO-

orarax, HUCIOJJIb3yeTCdA TOJBKO C Ia-
T'OBBIM JIBHUI'aTEJIEM. Benuuuna muk-
poaiara W AHAIIa30H AO0IIYCTHUMBIX
3HAYEHUN [JIg JaHHOTO IOJISA 3aBHU-
CAT OT BBIOPAHHOTO DEXKUMA, JeJIe-
Hus mara (cM. mose MicrostepMode
B engine _settings).

uint8 t Reserved [6] 3apesepeupoBaHo (6 GaiT)

uintl6 _t CRC Konrponpuas cymma

Orser: (4 Gaiir)

‘ uint32_t ‘ CMD Komanza

Omnucanmne: [lepemvemnenue na 3agannoe cmemenue. [Ipu nosryuennn KoMaH/ bl «MOVE» JIBUrATE]b HAYUHAET
cMemmarbes (ecu me ucnosb3yercs peskuM « TTJICunxpoBxonas ), ¢ 3apanee yCTaHOBJIEHHBIMY TADAMETPAMU
(cKOpOCTH, yCKOpeHUe, yIepKaHue), BJEBO WM BHpaso (3aBucur oT 3Haka DeltaPosition) Ha kosmdecTso
UMIyTbCOB yKazauHoe B mossx DeltaPosition, uDeltaPosition. Ims marosoro moropa uDeltaPosition 3amaer
3HadeHne Mukpormara, misi DC MoTopa 3T0 moJie He UCIoIb3yercs.
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6.2.6.100 Komanga PWOF
Kop xomanasr (CMD): «pwofs min 0x666F7770.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza ‘

Onucanne: Hemeernroe OTKIIOYeHNE TATAHUS IBUTATEIsI BHE 3aBUCUMOCTH OT €ro cocrosinus. Komanma
[IPe/IHA3HAYEHA /11 Py YHOrO yIIPaBJIeHus IuTanueM Jsuraress. He cieyer ucrnoab30BarTh 3Ty KOMAHLY J1JIsd
OTKJIIOYEHUS JIBUTATES BO BpeMs JIBUKEHUS, TaK KaK MUTAHNE MOYKET CHOBA BKJIOUNTHCA /IS 3aBEPITEHUS
aBUzKeHusA. g aBTOMATUYIECKOTO yIPaBJIeHUs MATAHUEM JIBUTATENS U €r0 OTKJ/IIOYUEHUS TOCJIe OCTAHOBKH
cJIeyeT MCIOJIb30BATh CUCTEMY YIPABJIEHUA 3JIEKTPOIUTAHUEM.

6.2.6.101 Komanga RDAN
Kon xomanasr (CMD): «rdan» uiu 0x6E616472.
Banpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Orser: (76 Gaiir)

uint32 t CMD Komanna

uint16_t AlVoltage ADC ,,BuIxomnoe Hanps:kenue Ha 1 BBIBOJE
obMoTku A“ HeoOpaboTaHHBIE TaHHBIE
c ATIIIL.

uintl6 t A2Voltage ADC ,BbIXOJIHOE HAlIPsizKEeHUE HA 2 BbIBOJIE
obMoTku A“ HeoOpaboTaHHBIE TaHHBIE
¢ ATIIIL.

uintl6 t B1Voltage ADC ,BBIXO/IHOE HalpsizkeHue Ha 1 BbIBOJIE
oomoTku B“ HeobpaboraHHbie JaHHbIE
¢ ATIIIT.

uintl6 t B2Voltage ADC ,BBIXO/IHOE HAlIPsizKEeHNE Ha 2 BbIBOJIE
obmorku B“ HeoOpaboTaHHbIE JaHHbBIE
¢ ATIIIT.

uintl6 _t SupVoltage  ADC ,Hampsikenne nuranus kiodeir H-
MocTa“ HeoOpabOTaHHBbIE JAHHBIE C
AIIL.

uintl6 _t ACurrent  ADC ,, LOK depe3 obMoTKy A“ Heobpaboran-
uble panabie ¢ AITII.

uintl6_t BCurrent  ADC ,»Tok 1epe3 ooMoTKy B* Heobpaboran-
wble gannbie ¢ ATITL.

uintl6é t FullCurrent  ADC »Llomublil TOK" HeobpaboraHHbIE TAH-
uole ¢ AIIIL.

uintl6 _t Temp ADC Hanpsikenne ¢ margwmka temmepary-
pbl, HeoOpaboranubie ganubie ¢ AITII.

Continued on next page
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Tabnuua 6.206 — continued from previous page

uint16_t Joy ADC

J>xoiicTuk, HeoOpaboTaHHBIE JAHHLIE
¢ ATIIIL.

uintl6 t Pot ADC

Hampsizxkenre Ha aHAIOOBOM BXOJIE,
Heobpaboranubie gqanubie ¢ AIIIT

uintl6 t L5 ADC

Hanpsixkenne nuranus USB  mnocre
current sense pe3mcropa, HEoOPabo-
tTanHble ganubie ¢ AITIL.

uintl6 t H5 ADC

Hamnpsizxkernne nuranuss USB, meobpa-
6orannbie ganable ¢ AIIIT

intl6_t AlVoltage

,»BBIXO/IHOE HampsizkeHne Ha 1 BBIBOJE
obmoTku A“ oTKaIMOPOBAHHBIE JAH-
ubie (B gecarkax MB).

intl6_t A2Voltage

,»BBIXO/IHOE HAMpsiKeHne Ha 2 BHIBOJIE
obmoTku A“ OTKaIMOPOBAHHBIE JAH-
Hble (B mecaTkax MB).

intl6_t B1Voltage

,»BbIXO/IHOE HalpsizkeHue Ha 1 BbIBOJIE
obmoTku B“ oTkanmmbpoBaHHBIE TaH-
Hble (B gecaTkax MB).

intl6_t B2Voltage

,»BBIXOJIHOE HAIPsI?KEHUE HA 2 BBIBOJIE
obmoTku B oTkanmmbOpoBaHHBIE TaH-
Hble (B mecaTkax MB).

intl6 t SupVoltage

LHampsizkenne nurannsa kiodeit H-
MocTa“ OTKaJMOpOBaHHbIE JaHHble (B
Jecsitkax MB).

intlé t ACurrent ,»LoK 4epe3 oO6MOTKYy A“ orkamubdpo-
BaHHble JgaHHbe (B MA).

intl6_t BCurrent »Tok depe3 obmoTKy B“ orkamubpo-
BaHHbIe gaHHbE (B MA).

intl6 t FullCurrent LIIOMHBIA  TOK®  OTKAIMOpOBAHHBLIE
JnaHHbe (B MA).

intl6_t Temp Temneparypa, OTKATUOPOBAHHbBIE
JaHubie (B JECATBHIX IOJIAX TIPayca
Ienbcus).

intl6_t Joy J>KOiCTUK BO BHYTPEHHUX €IMHUIIAX.

Huamazon: 0..10000

intl6 t Pot

AHaJIoroBBIM  BXOJ, BO BHYTPEHHUX
emuannax. Juamazon: 0..10000

intl6 t L5

Hanpsizkenne mnwuranus USB  mocie
current sense pes3ucropa (B JecaTKax
MB).

intl6_t H5

Hanpsxenune nuranusa USB (B mecar-
Kax MB).

uintl6_t deprecated

int32 t R Conporussierne 0OMOTOK —JIBUTATE-
a151(au1st marosoro apuraress), B MOM.

int32 t L [TceBIOMHIYKTUBHOCTH OOMOTOK [TBH-
raresisi(JiIs aroBoro JIBUraTelisi), B
MK['H.

uint8_t Reserved [8] 3apesepsuposano (8 bytes)

uint16_t | CRC

KonTponbras cymma

Onucanne: Yrenne aHajJoroBbIX JAHHBIX, cojepxKamux gaHasie ¢ AIITI 1 HopMUpOBaHHBIE 3HAYCHUS BEJIU-
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4uH. DTa PYyHKIUS UCHOJIb3YeTCs I TECTUPOBAHKS U KAJIUOPOBKH yCTPOWCTBA.

6.2.6.102 Komanga READ
Kop xomanasl (CMD): «read» niam 0x64616572.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

Omnucanume: YUrenune Bcex HacTpoek KoHTposuiepa u3 flash mamsaru B oneparuBHyio, 3aMeHsIsl TEKyIIHe Ha-

CTPOVKHU.

6.2.6.103 Komanga RERS
Kop xomanasr (CMD): «rers» uin 0x73726572.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

Omnucanwue: Urenune BaxKHbIX HACTPOEK (KaauOpoBounble KO3 duuuenTor u T.11.) KoHTposuiepa u3 flash na-

MATU B ONIEPATUBHYIO, 3aMEHAsA TEKYyIIne HaCTpOfIKH. Toubko JJIA TIDOU3BOAUTEIIA.

6.2.6.104 Komanga REST
Kop xomanasr (CMD): «rest» uin 0x74736572.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

Ommucanne: Komanga coOpoca KOHTPO/IIEPA U MEPEXO/IA B PEXKUM 3arpy3dnKa, J00aBIe€Ha s COBMECTHMO-

cru ¢ ITporokosiom Obmena 3arpy3uuka. Oreera Ha 3Ty KOMaHJy HET.

6.2.6.105 Komanga RIGT
Kox komangper (CMD): «rigty nnu 0x74676972.
3anpoc: (4 Gaiir)
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| uint32_t | CMD | Komanza

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Omucanue: IIpn mosygennn KOMaHIbI «rigt» IBATATENH HAYMHAECT CMEIIATHCS, C 3apAHEe YCTAHOBJICHHBIMU
napaMerpaMu (CKOPOCTh, YCKOPEHUE), BIPABO.

6.2.6.106 Komanga SARS
Kop xomanasr (CMD): «sars» niam 0x73726173.
Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga ‘

Omnucanne: Ilpu nonydeHnn KOMaH/Ibl KOHTPOJIJIED BBINOIHSAET OIEPANNIO0 COXPAHEHUs BaXKHBIX HACTPOEK
(kanubpoBogHbIe KOI(DMUIUEHTDI U T.11.) BO BCTPOCHHY 0 S9HEPIrOHE3ABUCUMY O AMATh KOHTPoJIepa. ToabKo
JITsI TIPOM3BOATEIS.

6.2.6.107 Komanga SAVE

Kon xomanger (CMD): «saves mau 0x65766173.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza

Onucanmne: I[lpu nosyvennn KOMaHIbIl KOHTPOJLIED BBIMOIHSET OMEPAINIO COXPAHEHUS TEKYIIUX HACTPOEK
BO BCTPOEHHYIO S9HEPIrOHE3aBUCUMYIO IIaMATh KOHTPOJLIEPA.

6.2.6.108 Komanpa SPOS
Kopx xomanaer (CMD): «spos» unu 0x736F7073.
Bamnpoc: (26 Gaiir)

uint32 t CMD Komanna
int32_t Position ITo3unug B OCHOBHBIX IIarax JBurare-
s

Continued on next page
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Tabnuua 6.219 — continued from previous page

nt16_t

uPosition

IMosunust B MuKporarax (HUCIOJb3Y-
€TCA TOJIBKO C MAarOBbIMU JIBUIaTEJIA-
mu). Besimurba Mukpoiara u auana-
30H JIONYCTUMbBIX 3HAYEHUN 114 JaH-
HOI'oO IIOJId 3aBHUCAT OT BI)I6paHHO-
ro pexkuMa JejeHus mara (CM. mojie
MicrostepMode B engine _settings).

int64_t

EncPosition

ITozunusa sukomepa.

uint8 t

PosFlags

®Orarn. 1o OUTOBAas MacKa JJIs I10-
OUTOBBIX OIEPAITHIA.

0x1 - SETPOS _IGNORE_POSITION

Ecam ycranoBsien, To mo3uImsa B Ia-
rax m MUKpOIIarax He 0OHOBJISETCS.

0x2 - SETPOS_IGNORE_ENCODER

Eciu ycranoBsieH, TO CYETIUK IHKO-
Jepa He OOHOBJISIETCS.

uint8 t

Reserved [5]

3apesepsuposano (5 bytes)

uintl6_t

CRC

Kontponbuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Omnmcanme: YCTaHABIMBAET MPOU3BOJBHOE 3HAYEHUE IMOJOKEHWs B IMarax M MHUKPOIIArax /s IIaroBOTO
JBUTATENA W B IMIarax 3HKOJIEPA /I BCeX JBUTATEJIEH.

6.2.6.109 Komanpga SSER
Kon xomanapr (CMD): «ssers wmu 0x72657373.
Banpoc: (50 Gaiir)

uint32 t CMD
uint32_t SN
uint8 t Key

Komanna

HoBwrit cepuitnbrit HOMEp TIATHI.
Kurou 3amuTse! g1 ycTanoBKu cepuii-
HOTO HOMepa (256 6ur).

OcHOBHO¥ HOMED BEPCHE YKeJe3a.
Bropocremnenuniii HOMep BepcUuU Ke-
Je3a.

Howmep npaBok 310it Bepcuu xesesa.
3apesepsuposano (4 Gaiir)
Kontponbras cymma

uint8 t Major
uint8 t Minor

uintl6_t Release
uint8_t Reserved [4]
uint16 t CRC

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Onucanume: 3anuck cepuiiHoro HoMepa u Bepcuu xkene3a Bo flash mamsars korTposiepa. Bmecre ¢ HOBBIM
cepuiiHbIM HOMEPOM H Bepcueil kesesa nepeaaércesa « Krouy, TOIbKO Py COBNAIEHUN KOTOPOrO MPOUCXOIUT
usMenenue u coxpanenue. OyHKIUSA UCIOTB3YETCs TOJBKO ITPOU3BOIUTEEM.

6.2.6.110 Komanpa SSTP
Kon xomanasl (CMD): «sstp» wiu 0x70747373.
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Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

Onucanme: [l1aBuas octanoBka. /[BuraTesb OCTAHABIMBAETCS C YCKOPEHUEM 3aMeJICHUS .

6.2.6.111 Komanga STMS
Kon xomanasr (CMD): «stms» wmu 0x736D7473.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

Ommucanne: Hagars u3mepenus n Oydepusaiumio CKOPOCTH, OIMUOKHU CJI€T0OBAHMUS.

6.2.6.112 Komanga STOP
Kop xomanasl (CMD): «stops» niu 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 pexkxuve BREAK
(06OMOTKM HAKOPOTKO 3aMKHYTBI), DEKUM <«yAepzKaHusy» jge3akrupupyercd mis DC asuraresneii, yuepranue
TOKa B OOMOTKAX JJIsl MIArOBLIX Jsurareneii (¢ yuérom Power management mactpoex). Ilpu BbI3oBe 3TOi
koMaHIbI cOpacbiBaercs duar ALARM.

6.2.6.113 Komanpa UPDF

Kox xkomauasr (CMD): «updfs wiu 0x66647075.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (4 Gaiir)
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| uint32_t | CMD | Komanza ‘

Omnmucanne: Komanaa mepeBoauT KOHTPOJLIEDP B PEKUM OOHOBJIEHUS ITPOITABKHU. TOBKO 711 TPOU3BOIATEIISI.
TMonyuus Takyio KOMaHIy, IPOIIUBKA TJIATHl yCTAHABIUBAET (byiar (I 3arpy39nKa), OTTIPABIIAET 3X0-OTBET
W TIepe3arpyskaeT KOHTPOJLIED.

6.2.6.114 Komanga WDAT

Kon xomanasr (CMD): «wdaty nim 0x74616477.

Bamnpoc: (142 Gaiir)

uint32 t CMD Komanza

uint8 t Data 3akoanpoOBaHHAS TPOIINBKA.
uint8_t Reserved [8] 3apesepsuposano (8 bytes)
uintlé_t CRC Kontposphast cymma

Orser: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanna

Omnucanwue: 3anucoiBaer panubie (nporusky) Bo Flash nmamsrs konrpossepa. He Bosspamaer pesysbrar
BBIIIOJIHEHU S, XOTS MOXKET 3aBePIIAThCs OMMOKO#. OmubOIHOCT 3aJMBKY U THIT OITUOKU MOXKHO Y3HATD [IPU
3aBEPITIEHNN 3aJTUBKH.

6.2.6.115 Komanga WKEY

Kon xomauasr (CMD): «wkey» wmu 0x79656B77.

Bamnpoc: (46 Gaiir)

uint32 t CMD Komanzna

uint8 t Key Kurow 3amuTs! 4718 yCTAaHOBKHM CepHit-
HOro HoMepa (256 6ur).

uint8_t Reserved [8] 3apesepsuposano (8 bytes)

uintlé_t CRC Kontposnbphast cymma

Orser: (15 Gaiir)

uint32 t CMD Komanza

uint8 t sresult Peszynbrar BBIMONHEHNS KOMAHIBL.
uint8_t Reserved [8] 3apesepsuposano (8 bytes)
uintlé_t CRC KontposbpHas cymma

Omnucanne: Komanga 3anncu kimova mist pacmudposkn npommusku. Result = RESULT _OK, ecin xoman-
ma semosaena 3arpy3ankoM. Result = RESULT HARD ERROR, ecnim Bo BpeMst BBITOTHEHUS KOMAHIBI
npom3oria ommubdka. Result #e mocrymen gepes dyukimio dubimoreku write key, 3madenme mosst obpada-
ThiBaeTcs BHyTpy byHrnuu. OyHKIMA UCIONB3YETCs TOIBKO MPOU3BOIUTEIEM.
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6.2.6.116 Komanga ZERO
Kop xomanasr (CMD): «zeros» nian 0x6F72657A.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza

Onucanwme: YcraHaBiamBaeT TEKYIyIO MO3unui0 paBHoil (. YCTaHABINBAET MO3UIUIO, B KOTOPYIO OCYIIECTB-
JIdercs JIBU2KEHUe 110 KOMaH/aM IOove U MOVT, PABHOM HYJIIO BO BCEX CJIy4YasiX, KPDOME JIBUKEHUSA K [TO3UIUU
HasHaueHus. B mocienneM ciaydae TMO3WIMS HA3HAYEHWS MEPECUNTHIBAETCS TAK, UTO B aOCOTIOTHOM IOJIO-
JKEHUM TOYKa Ha3HAUYeHWs He MeHdAeTcs. 1o ecTh eciim Mbl Haxoauauch B Touke 400 u apurasauck K 500, TO
KOMaHIa Zero aejaer Tekymryio mosumuio 0, a mosmmmio HasHadeHusd - 100. He m3menser pexxumm IBuKe-
HUS: T.€. €CJIH JBUXKEHHUE OCYIIECTBJSIJIOCH, TO OHO TPOJOKAETCs; €C/TU JIBUTATE/Ib HAXOJUJICS B PEXUME
«YyJIep2KAHUA», TO TUIl YAEPKAHUA COXPAHAETCH.

06 3TOM JOKyMeHTe

6.3 TavimayTbi libximc

IIpu pabore c nporpammoit mDrive Direct Control mim HanucaHuu COOCTBEHHBIX TPHUIOXKEHWI € UCIOIH30Ba-
HueM [ibxime meficTBYIOT TafiMayThl [ JeTeKTHPOBAHMS OIIHOOK WIH O0jee CTabmIbHONH PabOThl KOHTPOI-
snepa. Huke npuBefign cnucok TafiMayToB, WX JUIHTEILHOCTh U yCJOBHS NpUMeHeHus . TaiiMayThl ONTUMU-
3upoBaHbl g paborsl depe3 coeunenune USB Ha coBpemennom kommbiorepe. I[lpu co3ganuu cobcTBEHHON
[IEMN TIePeIavn YIIPABISAIONIEr0 CUTHAIA HEOOXOANMO YUUTHIBATH 34I€PYKKU JIMHUY CBSA3HU, ITOOBI TAMayThi
He cpabaThIBAJIN.

Kornma mpoucxomut Hazsanmne Bpewms B Mmuaance-
KYHJIaX

TaitmayT npu nepeuducienun ycrpoiicrs. | ENUMERATE TIMEOUT TIME 100

Eciu  we ynaéres onpeienurb  TUI

YCTPOUCTBA.

IMonbITKA OTKPBITH MOPT. DEFAULT TIMEOUT TIME 5000

Okumanne JAHHBIX OT YCTPOWCTBA. DEFAULT TIMEOUT_ TIME 5000

Ot orkpsiTusg ycrpoiicrsa a0 nadana pa- | RESET TIME/2 50

60THL C HUAM.

Ozxumanue nosiienusi ycrpoiicrsa npu | RESET TIME * 1.2 + | 5120

zamycke nporeaypbt nepesanuBku u ero | DEFAULT TIMEOUT TIME

nepe3arpyske.

Oxnpanne mocse 3amucu cexkropa dum | FLASH SECTIONWRITE TIME 100

MAMSITH TIPY TePEe3ATUBKE.

TaitmayT mombiTok ycranoButh cBsi3b ¢ | XISM__PORT DETECT TIME 60000

KOHTPOJIJIEPOM ITOCJIE €0 TIepe3arpy3Ku

JUJIsI TI€PEe3aJINBKH.
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L Kpa7m<:oe onucarue A3vlka

Tunwvi darnviz

Huempyruyuu

Obsasaerue nepemeHHsT

Karouesvie u 3ape3epsuposannvie cA06a

Dynryuu

e [lodceemxa cunmaxcuca

o lonoanumenvroe gynrkyuu, npedocmasasemoe mDrive Direct Control

3anucv 6 a0z mDrive Direct Control
3adeporcka 6vINONHERUA CKPUNMG
Cosdanue obsexma muna <ocv»

Cosdanue obsexma muna «pating
Cosdarue cmpyxmypo, KaAubposKu
Hoayuenue caedyrowezo ceputinozo Homepa
Ootcudanue ocmanosku deudcernus

Qynryuu bubruomeru librimc

o [Ipumepol

Cxpunm-npumep pabomo, ¢ BUMOBHLIMU MACKAMU
Ckpunm ckaHUpoOBaHUA U 3anucy 6 Patin

Mmnozoochoili ckpunim yukAuveck020 08UHCEHUS
O0HOOCHDIT CEPUNIT YUKAUYECKO20 08UNCEHUS

Cxpunm nposepru Karubposky domauHets no3utu
Cxpunm 0as NOuCka Cepulinolr HOMEPOS KOHIMPOANEPOS
Crxpunm nepemeusenus u 0HcudaHUA

Cxpunm cayvatinozo cdsuza

Cxpunm ycmarosku HYAe60T NO3ULUL

Cxpunm 0as a6MOMECUPOSUHUSA

Tecm na nepecevenue 2paHuy,

Tecm Hacmpolxy ¢ 3aMEHYMBM KOHMYDPOM

Crxpunm duckpemmozo d6usiceHus

IKCNOHEHUUAALHOE USMEHEHUE NOZUYUUY UCTIOALSYOULUE USET UNILS
Hlazo6vit ckpunm ucnosb3yowus user units
HIazoswiti ckpunm

Tecm kasubposru domawmret no3uyuy cuehasy co exoda EXTIO

Cxpunm deusicenus no sin
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— Crpunm nepemewenus no cuenary co erxoda EXTIO. Jlsuscenue ocywecmessemcs 6 user
units

Bepoammne mecmal

Crxpunm evnoanaowutl pad cmeuwenuti ¢ Kasubposkot

Tecm wa nponycrx wazos

- C?.fpunm mecmuposaruA CUHTPOHU3AUUU

Cxpurnrossiit s36ik mDrive Direct Control peanmsosan ¢ nomomnibio QtScript, oH B €BOIO 0Yepeib OCHOBAH
na ECMAScript.

ECMAScript — 970 BCcTpauBaeMblii pacimpsieMblil He MMEIOIIHil CPEICTB BBOJA,/BBIBOJA SI3bIK TTPOrPAMMHIPO-
BaHUS, UCTIOJIH3YEMbIH B KAU€CTBE OCHOBBI JJIs1 MOCTPOEHUS IPYTUX CKPUITOBBIX A3bIKOB. CTaHmapTH3NPOBAH
MexxayHapontoil opranusanueii ECMA B cnenndukanuu ECMA-262.

Ucnonp3yercs Tperbs peJaKiiys CTAHIAPTA.

6.4.1 Kpatkoe onucaHue sizbika

6.4.1.1 Twunbl gaHHbLIX

B ECMAScript nonuep:kupatorcs aessath TuioB Jdannbix. Tpu u3 nux (Reference, List, u Completion) uc-
TOJIL3YIOTCS TOJIHKO KaK MPOMEKYTOUHBIE PE3YIbTaThl pacueTa 3HAYeHuil BhIpaskennii. OCTaBImecs mecTh
THUIIOB 3TO:

e Heompenenénnprii,
e Hynesoii,

o Jloruueckmii,

e CTpOKOBBIiA,

e YwucoBoii,

OO beKTHBDIA.

6.4.1.2 Nncrpykuumn

HawuboJtee pacnpocrpanertbie KoHCTpyKImy s3bika, ECMAScript mpejicraBienbl B TabJIuIe HIXKE:

HasgaHue Mpumenenne KpaTkune ceefieHuns

Biok {[<cuucok maCcTpyKUMIT>]} HeckosibKO HHCTPYKITHIT MOXKHO 0Oben-
HATb B OIWH OJIOK (PUTYPHBIMU CKOOKa-
MU.

ObbsiBnenue nepe- | var <Cnucok oObsBIeHUs NepeMeHHbix > | [lepemennas OOBABISIETCS € TOMOIIHIO

MEHHOH KJIIOYEBOI'O CJIOBA «var».
Ilycras wHCTPYK- | ; Touka ¢ 3amaToit gBIAETCS TMYCTOW WH-
st CcTpyKIueil. 3aKaHIMBATH CTPOKHA TOU-
KO ¢ 3amaToil He 0OI3aTeTbHO.
Yenorne if (<ycnoeme>) <wmHCcTpyKumsi> [ else | YCJIOBHOE BBITOJIHEHHE MOXKHO TPOM3BO-
<HHCTPYKIWS> | JIUTH C TIOMOIIBIO KJIIOYEBBIX CJIOB «if . . .

elses. Eciiu ycimoBre BEpHO, TO BBITIOTHSI-
ercst HCTPyKIust 6Ji0Ka if, B mporuBHOM
CJIydae BBIIOJIHSAETCS HHCTPYKIUs OJI0Ka
else, ecnin oH MpPUCYTCTBYET.

Continued on next page
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Tabnuua 6.238 — continued from previous page

HazsaHnue

Mpumenerue

Kpatkue ceegenus

ITuk

do <reno mukna> while (<ycnosue>)
while (<ycmoBue>) <reno mukia> for
([<BeIpaxenne 1>|; [<ycnosue>]; [<BbI-
pakenne 2>|) <Teso nuKIa>

[uka MOXKHO peanu30BATH HECKOJIBKH-
MHu paziuaabiMu criocobamu. Popma «do

while ...» BBIIOJHSET TEJIO LUKIIA
KaK MUHUMYM OJUH pa3 M MOKa YCJIOBUE
BepHo. @opma «while ... do ...» BbI-
[OJTHSIET TeJIO IUKJIA MOKa YCIOBUE BEp-
Ho. @opma «for ...» BBINONHSIET BbIpA-
JKeHue 110 Hadasa (Bbipaxkenue 1), a 3a-
TEM BBIMTOTHSET TeJIO [UKJIA, KAXK bl pa3
[OCJIe BBIMOTHEHUSI UTEPATUBHOTO BhIPA-
JKeHus (BbIpasKeHue 2) U IPOBEPKU YCJIO-
BUsI HA UCTUHHOCTb.

Bosspar

return [<expression >|

IIpexparmmaer BoimoHeHNe (GYHKIUA U
BO3BPAIIIAET BhIPAKEHNE KAK PE3YJIbTAT.

Teneparus uckio-
TeHUS

throw <sbrpaxkenue>

Cenepupyer ucCKIIO4€HHE, KOTOPOE MO-
KeT ObITh 00PAbOTAHO KOHCTPYKITHEH try
(cM.HEKE).

Biok try

try <6uiok> catch (<uaenruduxarop™>)
<bmoxk> try <6mok> finally <6mox>
try <6mok> catch (<umentudurarop>)
<6mok> finally <6mok>

Wcnosb3yercss cOBMECTHO € UCKJIIOYEHH-
avu. Koucrpyknns «try catch ...
finally» nbiTaercst BHITOMHUTH OJIOK try.
Eciu B 3TOM 6J10KE TIPOMCXO/IUT MCKITIO-
YeHue UAeHTH(MUKATOD, TO BbIIOIHIETCS
conmepxkumoe O0ka catch. Ilocme Bcero
6e3ycaoBHO BbIOHsIeTCst G0k finally.
Oun u3 6;10K0B «catchy n «finally» mo-
JKeT OTCYTCTBOBATb.

6.4.1.3 ObbsBNEHVE NEpeMeHHbIX

Ilepemennbie ONpeENAIOTCSA C MOMOIIBIO KJIYEBOTO CjIoBa var. [Ipu oObsBjIeHNN mepeMeHHasi MOMEIAeT-
cg B 00JIaCTh BUIMMOCTH, COOTBETCTBYIOIIYIO (DyHKIMHU, B KOTOPOi OHA OObsABjseTcsa. Kcaum mepemenHas
oObsiBisieTcst BHE (DYHKIUH, OHA TOMeEIaercs B riaodaabHylo obiacts Bugumoctu. Co3panue nepeMeHHOR
[IPOUCXOUT TPH IOy YeHIH yIpaBjieHus (pyHKIued ¢ eé obbsapiaenuem. Vimu mporpaMmoil, ecyid mepeMeHHast
rnobanbua. [Ipu cosmannu nepemennoit 8 ECMAScript ona mpuobperaer 3uauenue Undefined. Fcan mepe-
MeHHas OObSBJIEHA C WHUIMAIU3AINEN, WHUITNAIN3AINS TPOUCXOIUT HE B MOMEHT CO3JAHUs TIEPEMEHHOI, a
[IPU BBIMOJHEHUH CTPOKU C WHCTPYKITUEH var.

6.4.1.4 Kniouesble n 3ape3epBupoBaHHbIE C/I0BA

CJ'Ie/IyIOIH,I/Ie CJIOBa ABJIAIOTCA KJIIOYEBbIMU B A3bIKE U HE MOI'YT ObITH KCIIOJIL30BAHbI KAK I/I/IeHTI/ICl)I/IKaTOpI)IZ

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

Cutetytornue CI0Ba UCHOJIB3YIOTCs KAK KJIIOUEBbIE B [IPEJIAra€MbIX PACHIMPEHUSX U 3aPE3ePBUPOBAHbL:

short
static

abstract enum int

boolean  export interface
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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 ®PyHkunn

Oyukiun 8 ECMAScript sasiorcs oobekramu. @yHKIMNA, KaK 1 JIIOObIE IPYrie 00bEeKTHI, MOT'YT XPAHUTHCS
B IIEPEMEHHBIX, O0BEKTAX U MACCHBAX, MOTYT IEPEIaBaAThCA KAK ApryMEHTHI B Apyrue PyHKIIUA U MOTYT BO3-
ppamarbesa GyHKuuaMu. QyHKIUN, KaK 1 JII00ble Apyrue o0beKThl, MOI'yT UMEeTh CBoicTBa. CylnecTBeHHOR
cuenuduueckoil 4epToii PyHKUUN SBJISETCS TO, YTO OHH MOI'YT ObITh BbI3BAHbI.

B rekcte mporpammbl uMmeroBannyio Gyukimio B ECMAScript 06619H0 0npeaesiorT CAeayiomnM CrocoboM:

function sum(argl, arg2) { // a function which takes two parameters
return argl + arg2; // and returns their sum

}

6.4.2 lNoaceBeTka cCMHTaAKCUCA

IIpudT Tekcra B OKHE CKPHUIITA HUMEeT IMOACBeTKY cuHTakcuca. IIsera:

Tun BbiparkeHus yser npumep oTobpaxeHus
[TponsBobHEbLIE (BYHKITAN duomeroserit | my_function();
@®yukiuu mDrive Direct Control | cunuit get_status();
[Tonoxwurenbubie Yucia 3€eJIeHbII a =100;
OrpunaresbHbIe YUCTA KPAaCHBI b =-200;
Kommentapun cepbrit

Bce ocrainHOe YEPHBIH var s = "a string";

Bo Bpewms Bbimonmennsi cKpunra (POH CTPOKK € IOCTEAHEH BBIIOJHEHHON KOMAHION MEHSETCS Ha TEMHO-
cephiit ¢ gacToToit obHoBIeHus 1 pa3 B 20 Mc.

6.4.3 dononHuutenbHble pyHkuun, npegocTtasnsiemble mDrive Direct Control

Ha nanmnoit kaprunke n3obpazkensl dbyHnknun, koropbie mDrive Direct Control npemocrasisier jisi MCIOJIb-
30BaHUSA B CKPUITAX B JOMOJHEHUE K CTAHJAPTHBIM (DYHKIUIM S3BIKA.

var s = "a string";
e log(string text [, int loglevel]) — 3ammch B sor mDrive Direct Control
e msleep(int ms) - 3a1eprKKa BBHIIOJHEHNS CKPHUIITA
e new_axis(int serial number) - coznanue o6beKTa THIIA «OCH»
e new _file(string filename) - cozganue obbexra Tuna «daiins

e new_calibration(int A, int Microstep) - co3manue CTpyKTypbl KAIUOPOBKY JJIs MEpeIadn KajaubpoBaH-
HBIM (PYHKITUASIM

e get next serial(int serial) - mosyuenue cienyromero cepuiiHoro Homepa
e command wait_for stop(int refresh period) - oxunanue ocraHoBKu jiBUzKEHUS

e a takxke Bce dyukiuu oudbanoreku libxime (see Pyrocodcmeo no npozpammuposaruio)
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Kpowme sroro, B cKpunrax oupesesieHbl U AOCTYIHbL JIJIs UCIIOJIb30BAHUA BCE KOHCTAHTBI IPOTOKOIA OOMeHa.
IIpumep ucnosvaosarusa.

6.4.3.1 3anuce B8 nor mDrive Direct Control

TIpoussoaurcs BorzoBoMm dyukuuu log(string text [, int loglevel] ). Honucoisaer B sior mDrive Direct Control
ctpoky text. Eciu mepenaércsa Bropoit mapamerp loglevel, To coobiieHne morydaer COOTBETCTBYIOITUN YPOBEHD
JIOTTUPOBAHUS W OTOOPAYKAETCS COOTBETCTBYIOIINM I[BETOM.

Loglevel | Tun

1 Error

2 Warning
3 Info

Ilpumep:

var x = b;
log("x = " + x);

IIpumep ucnoavaosarus,

Samenanue: ne pexomendyemcea swvavsams Pynryuu unmepgdetica mDrive Direct Control (sanucv 6 sao0e)
yawe 00no20 pasa 6 20 mc.

6.4.3.2 3apep>kka BbINOSIHEHUS1 CKPUMTa

Ipoussoaurcs BoI3oBOM (ynkuuu msleep(int ms). CkpunTt nemaer may3y B JAHHOM MECT€ BBITOTHEHUSI
JJIAHON MS MUJIJIMCEKYH/I.

Ilpumep:

msleep(200);

IIpumep ucnoavaosarus.

6.4.3.3 Co3pgaHue obbekTa TunNa «ocCb»

Mmuoroocesoit uatepdeiic mDrive Direct Control Takke mpegocTaBasieT BO3MOXKXHOCTh YIIPABISITH KOHTPOJI-
JiepaMu TTOCPEACTBOM CKpUNTOB. OTndyne COCTOMT B TOM, YTO HEOOXOIMMO SBHO YKA3bIBATh, KAKOMY KOH-
TPOJIIIEPY TOCHLIAETCS KOMaHa. st 3TOro BBOAMTCS HOBBIA THUM OOBEKTA «OChb», KOTOPBI MMEET METOIHI,
COBITAIAIOIHIE TT0 UMEeHaM ¢ (pyHKIuamMu budsuomery. VnenTuduKanms IPOUCXOINT TI0 CEPUITHOMY HOMEDY.
KOHTPOJLIIEPA.

IIpumep:

var x = new_axis(123);
x.command_move (50) ;

B sToM mpumepe B IIepBOii CTPOKe CKPUIITAa IPOMCXOAMT CO3JAHUE OCH C UMeHeM HepeMeHHOH X, KOTopas
COOTBETCTBYET KOHTPOJIIEPY € CeprHiiHbIM HOMepoM «123». Ecam Takoil KOHTpoJiep He MOTKIIOYEH K KOM-
LBLIOTEPY, TO CKPUIIT BLIIACT OLIMOKY BbIIOJIHEHMA U 3aBepluuTcs. Bo Bropoii crpoke ocu X 10JaeTcs KOMaHa,
nepeMecTuThCst B Koopauuary 50 [mmaros].

H])UJVL(?]) UCTIONAB30BAHUA.
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6.4.3.4 Co3spanve obbekta Tuna «daiin»

Ckpunrsr mDrive Direct Control mMmeioT BO3MOXKHOCTL dTeHHsa u3 aiiia u 3amucu B daita. Ias sToro
HEOOXOIUMO cO37aTh OObeKT Tuma (paitn m paborarsh ¢ HuM. msa daiina yKas3plBaeTcsa NP CO3TAHUNA B
koHCTpYKTOpe. OObeKT uMeer cieayonme BhyHKIN:

Tun_eo3sepama | Kparkue cBemenns

Nmsa  byukiun

bool open() OrkpoiBaer daiir. Paitn OTKpbIBAETCS HA YTEHHE-3AIKCh, €CJIU 9TO BO3MOXKHO; €CJIU
HET, TO TOJHLKO Ha UTEHWE.

void close() 3akpsoiBaer daitr.

Number size() Bosspamaer pasmep daiina B 6aiirax.

bool YeTanapnuBaeT TeKyNIylo HO3HIMIO B daiiie B pos Gafir' .

seek(Number

pos)

bool N3menster pasmep daitna g0 size daiit. Ecnm size MeHbIe TEKymero pasmepa, To gaiin

resize(Number obpe3aercs, ecu OOJBIIE, TO JOMOJHIETCS HyTSMH.

size)

bool remove() Yaanser daii.

String Yuraer crpoky u3 daitna, HO He bosiee mazrsize Gaiir. JJaHHbIe YUTAIOTCH B KOAMPOBKE

read(Number utf-8.

maxsize)

Number SanuceiBaer cTpoky B daii, HO He Gosiee mazsize Oaitr. JlaHHbIE 3aNMCHIBAIOTCS B KOJH-

write(String poBke utf-8, cnMBO KOHIIA CTPOKM TIOJIH30BATEh JOJKEH 3aMMCATh CAMOCTOSITETHHO.

S, Number | Bo3spamraer KonudecTBO 3aMuCaHHbIx 6aiT, b0 -1,

maxsize)

Bce dyukmum paboTs! ¢ daiiamu, BO3BpAIIAIOIie 3HaTeHne THTIA bool, BO3BPAIIAIOT «trues B CIydae yCIexa,
B mpoTUBHOM ciyuae «falses.

Ucnosnb3yiite cuMBON «/» Kak pasjenurTenb myreil st paboTbl CKPUITOB Ha Bcex IardopMax

(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 example of file name and path on Mac

var £ = winf; // Pick a file name

if (f.open()) { // Try to open the file
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 Co3gaHue cTpyKkTypbl Kanndoposku

dyuxus new _calibration(double A, int Microstep) npunumaer B KadecTse napamerpos Kodddunuent A
nepecyera W3 IIAroB B IMOJIb30BATEILCKUE €IUHUIBI U Jejenne mukpomara Microstep (nmbo mosydennoe

! Brrittu u3 daiisa: ecan MO3KMIMSA HAXOAUTCA 33 IpemejaaMu daiina, To seek() He MOJIKEH HEMEJJIEHHO DPACIIUPATEH hail.
Ecsu 3anuch BeINOJHSETCS B 9TON no3unuu, aiia noskeH Obith pacmupes. Comepxumoe (raiia Mex 1y IpeiblIyuM KOHIIOM
daiisa n HoBpiMu 3anucanubiMu JanHbiME HE YKABAHO u Bapbupyercs mMexay miaaTdopmaMu U pafiIoBBIME CHCTEMAMH.
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panee Bbr30BoM (yHKIuu get engine settings B nose MicrostepMode, n1ubo 3a1aBaemoe OHOM U3 KOHCTAHT
MICROSTEP MODE ) u Bo3Bpamaer crpykrypy Tuma calibration t, koropyio HeoGXoAuMO Hepenarhb
B KaJIMOpOBaHHBIE get  /set™ byHKImu 7151 TOIyYeHrsi/3aaHIs BEJIMINH B MOJB30BATEIbCKAX €MHHUIAX.
Crenyrommue aBe 3amucu GyHKIHOHATHHO SKBUBATCHTHDIL:

// create calibration: type 1
var calb = new_calibration(cl, c2);

// create calibration: type 2
var calb = new Object();
calb.A = cl;
calb.MicrostepMode = c2;

IIpumep ucnorb3osaHuA.

6.4.3.6 MonyyeHue cnepyoulero cepuiiHOro HoMepa

Dynknus get next serial(int serial) npuHuMaeT B KadecTBe MapaMeTpa YHCIO W BO3BPAINAET HAMMEHBIIHH
CEPUIHBI HOMED M3 CINCKA CEPUUHBIX HOMEPOB OTKPBITHIX YCTPONCTB, KOTOPBIH OOJbBINE MEepeJaHHoro eii
napamerpa. Eciu rakoro cepuiiHoro sHomepa Her, T0 Bo3Bpamaerca 0. dra GyHKIms yao0HA [1jisi AaBTOMATH-
9ECKOr0O CO3/IaHusi OObEKTA THIIA «OChy 0e3 3aanus (PUKCHPOBAHHOTO CEPUIHOIO HOMEPA.

IIpumep:

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 1epBOit CTPOKE TPOUCXOIUT MOy IEHNE TTEPBOTO CEPUIHOTO HOMEPA, BO BTOPOIt - CO3/TaHNE
00bEKTA OCH IO TOMY CEPUITHOMY HOMEPY, B TPETHEH - TOJIy YeHUE CJIEIYIONIEr0 CEPUHONO HOMEDA, U CO3IAHUE
ocu JIJisi Hero.

IIpumep ucnoavaosarus.

6.4.3.7 OxungaHne oCTaHOBKU ABUXEHUS

®Dynkuns command _wait_for stop(int refresh period) ocranaBninBaer BbIMOIHEHNE CKPHUIITA J0 TEX TIOP, TO-
Ka KOHTDOJIJIep He MPEeKPATHT JIBUXKeHne, TO ecThb, moka (hiaar MVCMD RUNNING B crpykTrype MvCmdSts,
Bo3BpamaeMoil pynkimeil get status(), ve Oyzer cuar. @ynukuusa ckpunros command wait for stop na-
npaMyio ucnonab3yer dynkiuio command wait _for stop 6ubamoreku libximce um npuHEMaeT B KadecTBe
HapaMerpa 4ucsio, O3HAYAMOLIee IIEPUOJMIHOCTD (B MUJLIMCEKYH/IAX) CYUTHIBAHUS COCTOAHUS KOHTPOJLIEDA.

Ota GYHKIUS TaKKe MPUCYTCTBYET KAK METOJ 00bEKTa TUTIA «OChY.

H])UJVLC]) UCTIONAB30BAHUA.

6.4.3.8 ®PyHkunn 6ubnmoTtekn libximc

Oyukupn 6mbnmoreku libxime maumnaromuecs Ha «get™» CUMTHIBAIOT M3 KOHTPOJIIEPA HACTPOHKHA W BO3-
BPAIAIOT COOTBECTBYIONIYIO KOMAH/IE€ CTPYKTYPY AaHHbIX. OyHKINN OnbmoTekn libxime HadmHAOIHECST HA
«set*» TPUHNMAIOT KaK TTapaMeTp CTPYKTYPY JAHHBIX W 3aMUCHIBAIOT 3TH HACTPOINKWA B KOHTPOJIIED. 3amOI-
HUATH CTPYKTYPY JAHHBIX I Set-byHKINA MOXKHO IBYMS CIIOCODAMI:

1. BBI3BATH COOTBETCTBYIONIYIO get-byHKImo u MoaudUIMPOBATH HEOOXOIUMBIE TIOJIsT

// set settings: type 1

var m = get_move_settings();
m.Speed = 100;
set_move_settings (m) ;
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2. cozgarb obbexr (Object) u 3anounuThb Bee ero csoiicrsa (properties), COOTBETCIBYIOLIME LIOJSIM CTPYK-
TYPBI, YIATHIBAS PETHCTP WMEH.

// 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 = 0;

set_move_settings (m) ;

Heob6xonumo TOMHUTE, 9TO TPU UCIOJIB30BAHUN TTEPBOTO CIOCO0A B KOHTPOJIJIEDP MOCHLIAETCS JOMOTHUTE b=
Hasg KOMaH/a (BbI3bIBAETCs HE TOJBKO set-(DyHKIMs, HO U get- mepej 9TuM), a IPU UCIOJIb30BAHUU BTOPOIO
cnocoba HeOHXOIUMO WHUITHATIU3UPOBATE BCE CBOMCTBA 0OBEKTA, COOTBETCTBYONINE UMEHAM MOJIEH CTPYKTY-
pot. Ecmu B 00bekTe KakKoe-TO CBOMCTBO OyIeT MPOIYIIEHO, TO OHO OyJeT CYMTATbCsa PaBHLIM Hy0. Ecan
B 00beKTe OymeT 00bABIEHO KAKOe-THOO0 JTOMOJHATEILHOE CBONCTBO, HE BXOMINEE B CTPYKTYPY JAHHBIX, TO
OHO OyZeT MPOUTHOPUPOBAHO. EC/In THI JAHHBIX KAKOTO-JIN0O0 MOJIsd He OyIeT COOTBETCTBOBATDH THUITY JAHHBIX
CTPYKTYpPBI, TO OyIeT NMpOou3BeAeHO MPUBEIEeHNE TUTOB MO npaBmiaMm EcmaScript. CTpyKTypbl JaHHBIX IJIsT
BCEX KOMAH/I OMUCAHBI B TiaBe Onucanue npomoroa.

IIpumep ucnoavaosarus.

6.4.4 lpumepnl

B srom pasgene npuBeseHbl IPUMEPhl THINIHBIX AeHCTBHI, KOTOPBIE MOKHO BBIIOJHATD € IOMOIILIO CKPHII-
toB mDrive Direct Control.

6.4.4.1 Ckpunt-npumep pabotbl C GUTOBBIMY MaCKaMu

/*

* 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 use;
—bit masks. For example, the <«set_home_settings» command

*

* To run the script, upload @t 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

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 {
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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 aiin

/%

* 4 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

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
100;

var delay

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
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command_move (start) ; // Mowve 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 npumep daiisa /s UCIOIb30BAHUS C IPUBEJIEHHBIM BbIIIE CKPUIITOM

6.4.4.3 MHOroocCHbI CKPUMNT LUKINYECKOro ABUXeHUs

/%

* Multi azes cyclic movement script

*
* Description of the script:

* Does cyclic movement between two border points with set walues of acceleration,

* deceleration and top speed, for all azes found. The script is similar to the "Cyclic"”
* 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 next serial number and repeat for each awes
{

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]);

}

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)
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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 OpHOOCHBIN CKPUNT LUK/INHECKOTO OABUXEHUNA

/*

* Single axts cyclic movement script

*

* Description of the script:

* Does cyclic movement between two border points with set wvalues of acceleration,

* deceleration and top speed. The script is similar to the "Cyclic'" button <in mDrive Directy

—Control
*

* To run the script, upload @t 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)
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while (1) { // infinite loop
command_move_calb(first_border, calb); // move towards one border
command_wait_for_stop(delay); // wait until controller stops moving
command_move_calb(second_border, calb); // move towards another border
command_wait_for_stop(delay); // wait until controller stops mowing

6.4.4.5 Ckpunt nposepku KasmbpoBKM AoMaluHe no3vuun

/¥

* Homing test script

*
* Description of the script:

* This script tests homing function by Tepeatedly moving to a Tandom position,

* doing quick stop and then homing, for all azes 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 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
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
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;

6.4. Ckpuntbl mDrive Direct Control 270




mDrive
PykoBopacteo nonb3osarens, Beinyck 3.5.1

}

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/IEPOB

/%

* List axis serials script

Description of the script:
An exzample of a script that searches for all the serial numbers of controllers
and outputs them to the log.

* % X X X %

To run the script, upload it to the mDrive Direct Control software

*/

var i = 0; // Declare loop iteration wariable
var serial = 0; // Declare serial number wariable
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 azis serial and call a get_status() function

}

6.4.4.7 Ckpunt nepemeLleHust 1 0XugaHus

/%

* Move and wait script

Description of the script:
The script rTeads 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 it to the mDrive Direct Control software

* 0% X X % %X %

*/

var axis = new_axis(get_next_serial(0)); // Use first available controller
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var x; // A helper variable, represents coordinate
var ms; // A helper variable, represents wait 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; they
—result s an array of strings
x = ar[0]; // Variable assignment
ms = ar[1]l; // 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 cnyuvaiiHoro 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 range 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
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
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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 mowving

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 CkpunT yCTaHOBKMW HY/EBO# No3vuun

/*

* 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

* % % %X %

—"homing" function will bring @t there.

*

* Note: homing settings are saved into RAM and will be lost when controller is powered down. If,
—you wish to save these settings to mon-volatile memory you should either pick "Save settings toy
—flash" on the mDrive Direct Control main Settings page or call "command_save_settings()" at they
—end of the script.

*

* 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++)

{
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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) // <f homing settings have two homing phases turned on
{
h.FastHome = 100; // set "FastHome" parameter in "home_position" structure (first movementy
—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 positiony,
—1into a variable
axis.command_home(); // send HOME command (find home position)
do { msleep(100); } while (axis.get_status().MvCmdSts == (MVCMD_HOME | MVCMD_RUNNING)); //y
—query controller state every 100 ms while movement state is "homing command is being ezecuted”
if (axis.get_status() .MvCmdSts != MVCMD_HOME) // ¢f current state ts not "homing completedy
—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 ezception 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
—'"new_upos" wariable

h.HomeDelta = old_pos-new_pos; // set "HomeDelta" parameter in "home_position" structure to
—~this value

h.uHomeDelta = old_upos-new_upos; // set "uHomeDelta' parameter in "home_position" structure,
—to this value

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”
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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 wnterrupted

{

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 Ckpunt gnsi aBTOTECTMPOBAHUS

/*

* 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 it to the mDrive Direct Control software

*/

TlocMmoTpeTrh TMOMHBIM KO,

6.4.4.11 TecTt Ha mepece4eHue rpaHuy,

/*

* Border crossing test

*

* Description of the script:

* The script checks the correct operation of the connected external limit switch

*

* How to comnect 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

*/

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 = 03

function BorderOff ()
{
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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
{

count_good++;

if (!(count_good 7% 50))
log(">>> " + count_good + " cycles were done correct, " + count_error + " cycles were done
<incorrect", 3);

}

Border0ff () ;
}
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6.4.4.12 Tecrt HACTPOIKN C 3aMKHYTbIM KOHTYPOM

/*

* Closed loop tuning test

*

* Description of the script:

* The script checks the parameters of a closed loop

*

* 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 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) ;

/%

* 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);
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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();
}

EncPos = GP0OS.EncPosition;

/%
* Start measurements
*/
for (var i = 0; i < STORE_COUNT_MICROSTEPS; i++)
{
GPOS = global_axis.get_position();
var EncPos = GPOS.EncPosition;

while (EncPos == GP0S.EncPosition)
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{

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 values

*/

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] + " = " + diffMicrosteps + "
—microstep(s)\t" +
EncToRight[i] + " - " + EncToLeft[i] + " = " + diffConts + " count(s)", 3);
}
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if (diffComts != 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 QUCKPETHOro OBUXEHUS

/%

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

*
*
*
*

**£

* [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

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)

x.command_move (x_target_coordinate); // move to wards one border
x.command_wait_for_stop(10); // wait until controller stops moving

6.4. Ckpuntbl mDrive Direct Control 280




mDrive
PykoBopacteo nonb3osarens, Beinyck 3.5.1

y.command_move (y_first_border); // move towards one border
y.command_wait_for_stop(10); // wait until controller stops moving

// Movement in discrete samples along one awxis 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 DkcnoHeHuManNbHOE N3MEHEHUNE MNO3ULIUM 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

// If you change the equation of motion, you will need to change the equation for the correction,
—veloctty, 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); // 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_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 is,
‘—)0-
return (Math.exp(K*time/1000) - 1);
}

// The calculation of the correction speed
function speed_corr(err_pos)
{
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.
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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,
—reached with the spectified accuracy.

}

6.4.4.15 Lllarosbiii ckpunT MCNonb3ylowWwmii 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,
—position and then a certain number of shifts occur until the right position is reached. Eachy
—posttion is recorded im a .csv file.

*

*
*
*
*

* 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

*/

command_home () ; // send HOME command (find home position)
command_wait_for_stop(100);
command_zero () ;
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command_wait_for_stop(100);

// Setting the value 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).
—EncPositiont+ "," + "\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 Llarosbii ckpunt

/*

* Step script

*

* Description of the script:

* In the script, there is a departure to the leftmost position and then a certain number of,

—shifts occur until the right position ¢s reached. Each position %s recorded in a .csv file.

*

* Note: The script @s 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);
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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 = ix*delay;
command_movr (step, 0); // Move to the next 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 value and date and write them to file
i = i+1;
} while (i < shift )
f.close(); // Close the file

6.4.4.17 Tecrt kanubposkn gomawHen no3uuyun 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 (exztio)

*

* 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;

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 = 03

function BorderOff ()
{
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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(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 7% 50))
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
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Description of the script:

* % % %

*

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 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

*/
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();

// Movement to a point with an increase in the welocity 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)

{
pos_read = get_position();

}

// Movement to a point with o decrease in the velocity amplitude

for (i = nomber-1; i >= 1; i--)
{
f = df*i;
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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 nepemeuieHuns no curHany co sxoga EXTIO. OsuxeHue ocyuwecrensiercs 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 is 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; // Move 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); // 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_home () ;

command_zero(); // send ZERO command (sets current position and encoder walue to zero)

log("Start:");
// Setting O speeds and accelerations.
movesettings() ;

extiosettings();
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/7

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) {

/7

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
msleep(time_discre);

}

6.4.4.20 BeposiTHbie TeCTbl

/%
* Probabilistic tests
*
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* Description of the script:

* The script runs a set of repeatable tests a certain number of times and is expected to fail.

*

* Note: This s 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 MOMHBIA KO,

6.4.4.21 CkpunT BbINONHAIOWNIA P CMELLEHU C Kannbposkoii

/*

* Several shifts with calidbration 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 right.

*

* 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

*/

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]) ;

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

calibration.MicrostepMode = axis.get_engine_settings().MicrostepMode; // Get MicrostepMode,
—from controller settings
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JHERRAAKRFAKRRAFKRFAKRRARRAFKRFAKRRAARRKAKRRAKRRKARRRAK )
/* 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)
{
J**

This function makes shifts which number is specified by ShiftQuantity and length is spectifiedy
—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)

{

return ((x > 0) ? x : -x);

/%

* Set home settings

*/

var SHOM = get_home_settings()
SHOM.FastHome = 500;
SHOM.uFastHome = 0;

SHOM. SlowHome = 20;
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SHOM.uSlowHome = O;

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);

if (encoder > 0)
{
var lost = get_status().EncPosition
if (abs(lost) > 1)
{
log("Lost " + lost + " pulses", 1)
}

else
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{
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 TeCTMpoBaHuUs CUHXPOHU3AU NN

/*
Sync test script

Description of the script:

The script is written to demonsirate the work of synchronization, and also checks its,
—operability
*

*
*
*
*

* For test you must short special pins on the controller. Pin 14 (sync in) and pin 13 (sync out).,
—See the chapter One azis system
*

* 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

*/

const dX = 4.5;
const dot_num = 5;
const micro2mili = 1000;

var ASIA = [];

for (var i = 0; i < dot_num; i++)
ASTA[i] = new Object();

var calb = new_calibration(1, MICROSTEP_MODE_FRAC_256);

function abs(x)
{

return (x > 0) 7 x : -Xx;

function set_default()
{
// SSNI settings
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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 | ENGINE_LIMIT_CURR;
SENG.Antiplay = 50;

SENG.MicrostepMode = MICROSTEP_MODE_FRAC_256;

SENG.StepsPerRev = 200;

set_engine_settings (SENG) ;

function send_all_asia()
{
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 + "1", 3);
msleep (ASIA[i].Time / micro2mili);
GETS = get_status_calb(calb);
if (abs(GETS.CurPosition - ASIA[i].Position) < dX)

log(">>> OK! GETS.CurSpeed = " + GETS.CurSpeed, 3);
else
log(">>> Error! GETS.CurPosition = " + GETS.CurPosition + ", ASIA[" + i + "].Position = " +
. ASTIA[i] .Position, 1);

}
}

function test1()

{
ASIA[0] .Position = 22.5;
ASTA[0].Time = 300000;

ASIA[1] .Position = 45.0;
ASTA[1].Time = 300000;
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ASTIA[2] .Position = 32.5;
ASIA[2].Time =300000;

ASTIA[3] .Position = 10;
ASTA[3].Time = 300000;

ASTIA[4] .Position = -11.5;
ASTIA[4] .Time = 300000;

function test2()

{
ASTIA[O] .Position = -22.5;
ASTIA[O] .Time = 300000;

ASTIA[1] .Position = -45.0;
ASTIA[1].Time = 300000;

ASTIA[2] .Position = -32.5;
ASTA[2] .Time =300000;

ASTIA[3] .Position = -10;
ASTA[3].Time = 300000;

ASTIA[4] .Position = 11.5;
ASTIA[4] .Time = 300000;

function test3()

{
ASIA[O] .Position = -6;
ASTIA[O] .Time = 300000;

ASIA[1] .Position = 6;
ASTIA[1].Time = 300000;

ASIA[2] .Position = -6;
ASTIA[2].Time =300000;

ASIA[3] .Position = 6;
ASTIA[3].Time = 300000;

ASIA[4] .Position = -6;
ASTIA[4] .Time = 300000;

command_zero () ;

set_default();

log(">>> Function test1() started", 3)
testl1();

send_all_asia();

check_all_asia();

msleep(500);

command_zero () ;
set_default();
log(">>> Function test2() started", 3)

6.4. Ckpuntbl mDrive Direct Control 295




mDrive
PykoBopacteo nonb3osarens, Beinyck 3.5.1

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. Ckpuntbl mDrive Direct Control 296



[haBa 7

Vnpasnenue koHTposnepom no Ethernet

7.1 O6wasn nHdopmauyus

Heobxomumocts B moakmouenun kouTposiepa mDrive mo Ethernet Bo3numkaer B ciayuasix, xkorma 1K, ¢
KOTOPOTO OyJEeT OCYIIECTBJISATbCS YIPABIECHUE IBUTATEIEM, YCTAHOBIEH B OTJAJEHUHM OT HErO HA PACCTOsI-
Hum Oosiee 5 METPOB, a TaKxKe Mg 0DECIedeHnsT BO3MOKHOCTH YIIPABJIEHUsT JBUTATENIEM OIHOBPEMEHHO C
meckonbkux 11K mmm »xe muoxkectsom apurareneii ¢ ognoro IIK. Ilonkmouenune mo USB xora u obnamaer
LIPEUMYIIECTBOM LPOCTOThI KoHdurypauuu nojakiaodenus («plug and play»), a Takzke BO3MOXKHOCTBIO OJi-
HOBPEMEHHOTO TIOJIK/IIOYEHNST HECKOJIbBKUX KOHTPOJIJIEPOB, OKA3BIBAETCS MEHee YIOOHBIM Ha MPAKTHKE TPHU
MOHTayKe M IKC/IyaTanuu GOJIBIIOro KojmdecTsa (Hampumep Gosee 5-10) KOHTPOJIIIEPOB.

7.2 lNopknto4veHne ycTpoiicTsa

Tloaksrounte Ethernet xabenap omauM KOHIOM B 1100011 3 pazbémor Ethernet mDrive, a Bropbim — B
YCTPOUCTBO, C KOTOPOTO OYyIET OCYIIECTBIATHCS YIIPABJIEHNE ABUTaTeeM. TakuM yCTpOUCTBOM MOXKET OBITh
kKak HemocpeacTeernHo paboumii ITK, Tak m MmapmipyTusarop, B KOTOPOM HACTPOEH JOCTYI K BXOISIIIM
B JIOKATBHYIO CETh KOMITHIOTEPAM.

Haa IIK, y koroporo orcyrcrByer cBoboaubrii marepdeiic Ethernet (nanpumep, unrepdeiic yxe
3aHAT JAPYTUM MOAK/IIOUEHHEM UJIM OTCYTCTBYeT B MPUHIMIE KaK Ha HOyTOyKe) mojaksodenue no Ethernet
MOYKHO 06ECIIeIUTh ¢ MOMOIIbI0 oK IoYeHus 10 USB nononnuTenbHoil cereoit kapTol (nepexomnnuku USB-
Ethernet wiun USB-RJ45).

B GonpimuncTse ciydaeB ganbHeias KOHGUTYPAIEsa TOAK/TIOUEHNS IOCTE€ YCTAHOBKH CETEBOTO Kabess He
Tpebyercs, HE3aBUCUMO OT TOrO K KAKOMY yCTPOICTBY ObLIO mpon3seaeHo noak odenue — [IK wan K mapi-
pPyTH3aTOPY JIOKATHHON CETH.

g ITK, mo ymoudauuio, cereBoii mHTep@eiic ITK HacTpoeH Ha aBTOMaTM4YecKoe IIOJIydYeHUe
IP anpeca. B stom cayuae ITK u mDrive mocme nmogkmouenus Ethernet kabenss B Teuenue 45 cekKyH
HONBITAIOTCH ycTaHoBUTh CB#A3b ¢ BHemnuMm DHCP-cepsepom (B gaHHOM BapuaHTe HEyCIENIHO), a 3aTeM
nazHadar cebe mpom3Bosbubil IP-agpec B nuamazone 169.254. XXX . XXX ¢ mackoit moacern 255.255.0.0.
Taxwm 0Opa3oM, yCTPOUCTBA JOMKHBI aBTOMATAYECKH OKA3aThCs B OJHOM ceTH CrycTs 45 CEeKyH/I Toc/ie
monKJIIOUeHns. B ciydae mapiupyrm3aTopa, Kak MpaBuiio, B JIOKaabHO# cetu ycranosjaer DHCP-cepsep,
KOTOpbIfi aBTOMaTMdyecku 3ajaér IP-ajpeca nojakiarodeHuabiMm ycrpoiicrBam. [locne mogkiouenus
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Ethernet kabesist mDrive 1o2KeH B Tedenne MEUHYThI ABTOMATUYECKHU 1101y 9uTh cBoi ajpec or DHCP-cepsepa
¥ YCTAHOBUTH CBsA3b C ycTpoiicTBamu B JjokajabHOU cern. Orcyrcrsue DHCP-cepBepa B soKasbHOM ceTn
Jale BCero IMoJpa3yMeBaeT CTATUYECKUKYIO aJPECAINI0 YCTPOUCTB, B CBA3U C 4eM KOHTpoJiepy mDrive
HEOOXOIMMO YCTaHOBUTH craTudeckuit IP-aapec, onupasich HA W3BECTHBIE U PAHEE OMPeIeIEHHBIE TADAMETPbI
ceTeBbIX HHTEP(dEHCOB yCTPONCTB TOKATBHON CETH.

ITpumeuanne: B ciyuae BOZHUKHOBEHUs TIPOOIeM 0OpaTuTech K CIEAYIONel riase Yempoticmeo ne nai-
deno npu nodrxaovenuu weped FEthernet.

Eciu korduryparus nogkaogenus 0bu1a mposejena koppekTao, 1o 8 II0 mDrive Direct Control nocie ycra-
noBku ¢uara « Enumerate network devicess B mpaBoit yactu naTepdeiica n Haxkaruu KHOKYE « Rescany
JIOJIPKHBI TTIOSIBUTHCST TIOAKII0YEHHBIE KOHTPOJIIephl mDrive ¢ yka3anuem ux cepuitHbIX HOMEPOB. Panom ¢ Haii-
JIEHHBIMU TI0 CETH YCTPOUCTBAMU TI0 YMOJTIAHUIO BCErIa OyIyT HAXOIUTHCS IBA B UPTYAJbHBIX YCTPONCTBA C
THUIIOM TOJKJIIOYEHUS «Xi-emu» U cepuiiHbIMu HOMepamu 1 u 2.

# mDrive Direct Control - O X

Device detection settings
Probe devices
[] Enumerate non-XIMC devices

Enumerate network devices
Searching devices... 5 found.

URI S/N Friendly name Protocol IP/Host[:port]
1 xi-tep://169.234,14.202:1820 280 wnet:ff ¥
2 xi-tep://169.254.247.17:1820 281 Stepper
3 xi-emuy///C:\Users\valger_va\AppData\Roaming\mdrive_direct_control.conf/V_1?serial=1 1
4 xi-emu:///C\Users\valger_va'AppData\Roamingimdrive_direct_control.conf/V_27serial=2 2

@ mDrive Direct Control 3.0.10

release date: 2025-06-24

One axis is selected. Open selected 0 server(s) found.
Virtual devices

Puc. 7.1: Orobpaxkenue Haiigennbix yerpoiicrs B IIO mDrive Direct Control

JIBOMHOI IIETIOK MO CTPOKE HANJIEHHOW OCH OTKPOET €€ OKHO yIIPaBJIEHHS. Bbl MOXKETe YIPaBJIsTh UM B
00HOOCHOM pedicume MR B MHO200CE6OM Pestcume, ecin neperacknpanneMm kKypcopa uin Ctrl4+-JIKM 6n110
BBIZIEJIEHO OoJiee OmHON ocu m Haxkara KHomka «Open selecteds. lonomauTenbayo nHMOPMAIUIO CM. B
Pyrosodcmee no nauany pabomu, ¢ npozpammmbim obecnevenuem mDrive Direct Control u Pyxosodcmeo no
npoepamme mDrive Direct Control.

Ilpumeuanume: Creayer moHUMATh, YTO mepemernenne obuapyxennoro B mDrive Direct Control ycrpoii-
CTBA, K KOTOPOMY pAaHEE YCIENMHO ObLIO COBEPINEHO I[MOAKJIIOYEHNE, COMPOBOXKIAIONIEECS OTKJIIOUYEHU-
eM/IOJIKJIIOYEHHEM TIOPTOB yCTPOICTBA, MOXKET npuBecTu K usamenenuto ero IP-axpeca u norepe ycranos-
snennoit csas3u ¢ [IK.

7.3 Owunbku npu noaka4YeHUn

Il mMarHOCTUKY TPOOJIeM TOAKJIIOUEHUsT BOCIONb3YiTech yrumnToit «Revealers. Ber moxkere ckagars eé
MO JTAHHOM CCBIJIKE.
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Q. Revealer 2.0.11 - O X
Search
SSDP Devices URL/IP |
mDrive Motor Controller [S/N 3735] http://172.16.133.84:80/index.htm i ¢°
Legacy Protocol Devices URL
172.16.143.108 http://172.16.143.108
172.16.143.109 http://172.16.143.109

Puc. 7.2: Tloan3oBarennckuii narepdeiic 110 Revealer

Haxxarne xuomkm «Searchs» oroOpa3uT CIHCOK BHAMMBIX B pamMkax cereBbix mHTepdeiicoB IIK cereBbix
YCTPOUCTB, cozmepzKalmii Kparkoe onucanue ycrpoiicts u ux IP-aapecoB B Buie mHTEPAKTUBHBIX CCHLIOK HA
coorBercrByomuii Be6-unrepdeiic yerpoiicrsa (upu Hasuuuu Bozmoxknocru). Ilouck ycrpoiicrs ocyiecrs-
JISIETCSl HE TOJIBKO B PAMKAX COOCTBEHHOM, HO M B pAMKAX CMEYKHBIX TOJCeTel (OrpaHuyYeHo MUTI03aMu), YTO
mo3BoJIsieT onpeaenuTh IP-anpeca mazke Tex yCTPOUCTB, MOAK/IIOYEHNE K KOTOPBIM ITPU TEKYIINX CETEBBIX Ha-
crpoiikax HemocTynHo. MHpopMarnsa o (paKTUIeCKH yCTAaHOBIEHHBIX IP-aapecax yCTPONCTB B CETH TIOMOXKET
OBICTPO PermuTh TPOOIeMbl KOH(MDUTYPAIMH [TOAKIIOYCHAS U HAJIAJAATD CBI3b C yCTPOUCTBAMH.

ITIO «Revealers nossossier cpady U3MEHUTH CETEBbIE HACTPOMKHY J11si OOHAPYKEHHbIX KOHTPOJLIepoB mDrive,
B CJydae BO3HWKHOBEHWM MOJO0HOH HEOOXOAMMOCTH. DTO HMCKIIOYUTETHHO YI0OHO, TTOCKOJbKY YCTPAHSIET
HEOOXO/IMMOCTh TIPE/IBAPUTEIHHO OPraHM30BBLIBATH IOAKJIIOUEHHEe K yYCTPOMCTBY B pPaMKax OJHOM IO/ICeTH
wnu nonkaiodenue depe3 USB 115 mocie 1y iommero peIJak THpOBAHUS CETEBBIX MapaMeTpoB. TeM caMbIM, TaKue
THUIOBBIE JIEHCTBUs KaK MEPEBECTH YCTPOUCTBO C HEM3BECTHBIMU CETEBBIME MAPAMETPAME B ABTOMATHYECKUI
pexum nonmydenns IP-anpeca mim HA0O60pOT - 3a4aTh MOMOOHOMY YCTPOHCTBY Tpebyemble CTaTHIeCKHe IIa-
pamMeTpbl, YTOOBI OKa3aThCs B OAHOI ToaceTn ¢ ynpasiasonum [TK, MoryT 661Th Kpaiife ObICTPO BHITIOTHEHDBI
cyry6o B mpezgeax [10 «Revealers.

Oyuknuonuposanue [10 «Revealers ocHoBano na pabore mupokoserareababix UDP u SSDP nporokosios.
TTonpo6uee o SSDP M0xkHO TpOYUTATH MO CCHLITKE.

IIpeaynpexxaenme: B HEKOTOPBHIX JIOKAJIHHBIX CETIX B IEIIX 0€30MacHOCTH padora mpoTokoaoB UDP
u SSDP mozker 6bITh orpanudena, 9yro napyiiaer papory 110 «Revealers. Yrounure nanuaue 60Ku-
POBKH y CETEBOro aJMUHUCTPATOpPa WJIK OOPAaTHTECh 3a IOMOIILI0 B Bompoce ompexenenuss IP aapecos
LIO/IKJIFOYEHHBIX YCTPOMCTB B ceru. B KadecTBe ajlbTepHATUBHOIO METO/A OLPEAE/IHIS CeTEBbIX [IapaMer-
POB KOHTPOJIJIEPA MOYKHO PACCMOTPETH KPATKOBPEMEHHOE MOIKJI0UeHne yeTpoticTea Hanmpsamyio K TTK,
JIaHHAS TPOIEIYPa MOAPOOHee Onmucana B raBe [10dka0uerHoil K MAPWPYmudamopy KOHMpoaiep Hedo-
CMYNeH.

IIpumeuanue: [lonpobGHas MOITArOBasi HHCTPYKITUS TIO YCTPAHEHUIO MPOOJIEM TTOIKIIIOUEHNST KOHTPOJIJIEPOB
mDrive mpuBenena B ciemyroleil riaase - Yempoticmeo we Hatideno npu nodkaovwenuu wepes Ethernet.

7.4 lNpumepbl cxeM NOAKNOYEHUsS1 YCTPOWCTB

Ha pucynkax HmKe IpHUBEIEHBI PA3IUIHBIE MPUMEPhI CXeM MOAKII0YeHns: ycrpoiictB mDrive mo Ethernet.
Obparure BHUMAHUE, 9TO HA MEPBbIX JIBYX CXEMaX yIPaBJIEHUE JABUraresieM Oyaer JoCTyIHO Toabko ¢ ITK|
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K KOTOPOMY HAampsmyio mnoik/oden mDrive. B ciydae Hanmmdus JOKaIbHOW CETH MOIKJIIOYEHHE KOHTPOJI-
Jnepa Hampsamyl K [IK moxker ObITh OOYCIOBJIEHO KETAHWEM WCKJIOUYATH JAXKe CIYUANHYI0 BO3MOXKHOCTH

OTHOBPEMEHHOTO YIPABJIEHUs ABUTATEIeM U3 1006010 apyroro IIK cern, 910 MOXKET HAPYIITUTD 3aITy IIEHHBII
TEeXHOJOTHYECKHUIA TTPOLECC.

K mDrive mDrive
E || Ethemet (TCP) ? - Ethernet «, _ g
~N "‘ﬁ
Llﬁ L.JQIE%
5 |— ==

Win/Lin/macOS

Puc. 7.3: Tlpsavoe noakmovdenne AByX KoHTposaepoB mDrive mo nemouke x 11K

Hutepret

TMoaxmouenne mo Ethernet
(ceTeBad KapTa HIH
Ethernet (TCP) USB-Ethernet aganrep) . o
B ®
[y s

o o,
) (]

mDrive

Win/Lin/macOS

Puc. 7.4: Ilpsamoe nonksouenne kourposurepa mDrive k ITK, noakiiioueHHOMY K JIOKAJIBHON CETH C BBIXO/IOM
B ceTh VIHTEpHET, TOCTYT K ympaBjaeHnio orpannded ganasiv 11K

Hurepner

Ethernet (TCP) (O »
DESJ!?H%O
| ‘ mDrive
11K — 11K — TIK
N NS
. S
Win/Lin/mac0S

Puc. 7.5: Iloakniouenue kourposurepa mDrive K jokanbHOM ceTu, /s obeciiedenus H0CTya K YIPABIECHUIO
n3 moboro IIK cern
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Y= =
mDrive Mirrepaer
Cepaep <7D Cepsep
Ethernet (TCP) — KOMIAHHH Fthernet &fﬁ!ﬁ Ethernet XoMmarmm —
Ethernet (TCF) < n | ——— \ G [ r = n Ethernet (TCP)
= — =
et PoyTep—|

‘ ‘ I_PoyTep l D
TIK = TIK = ITK — I1K IIK TIK
B B = -y B Fis

Win/Lin/macOS Win/Lin/macQS

Puc. 7.6: Iloakmouenue uepe3 VPN K ynagéHHOMY KOHTDOJIIEPY, PACITIOJIOKEHHOMY B IpyroMm odruce
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FAQ

8.1 VYcrpoiicteo He HapgeHo / He ypaeTtcsi oTKpbITbh YCTPOCTBO

o [lodxarouenue wepes USB
— Windows
— Linux
— MacOS

o [Ilooxarouenue uepes Ethernet

Obuwue pexomendayuu

Hoodkawuwennot x IIK kKonmpoanep e omobpastcaemcs

— Hodkamouennviil K Mapuwpymu3amopy KoOHmMporLep nedocmynen

— Konguzypayus cemesoir nacmpoer KoHmporiLepa

8.1.1 MoakntoyeHue 4epes USB
mDrive Direct Control wim gapyroe nporpaMMuoe 00ecredeHre He BUAUT KOHTPOJLIED.

Hawubosee pacmpocTpanéribie MpUarHbBI MOI00HBIX OMUOOK - ucmob3oBanne COM-nopTa KOHTpoJLIEpa APYy-
roit mporpammoii, coou B pabore USB-xaba nim kabesisi, a TaK2Ke HEKOPPEKTHOE OTPEIE/IEHNE BUPTYAIbHOTO
COM-nopra omneparmonHoit cucremoit Ha nanaom [1K.

e Bubmmoreka Libximc paboraer ¢ KOHTPOIIEPOM B PEKUME SKCKIIO3UBHOIO J0cTyma. KaXX bl KOH-
TpoJlIep, OTKPHITHIA 6ubanorekoii libxime (mDrive Direct Control Toxke ucmnosb3yer sty
6ubJ/IMOTEKY) HOJIXKEH OBbITh 3aKPBIT, [IPEXK/Ie YeM MOXKeT GbITh MCII0JIb30BaH APYTUM IIPO-
meccom. [losTomMy mpexe deM MOmBITATHCS OTKPBHITH KOHTPOJLIEP 3aHOBO, MpoBepbTe, uro mDrive
Direct Control uiu npyroe mporpamMmHuoe obecriedeHne, B3anMOJeHCTBYONEe ¢ KOHTPOJLIEPOM, 3aKPbI-

TO
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o [loupobyiire BocipousBecT JAHHYIO OMUOKY Ha JIPYyroM KoMiibiorepe wiu ¢ apyrum USB-xabom, eciu

OH UCTIOJIB3YEeTCA

—| Moakntounte mDrive k MK l—

A 4

CeeTtoanon muraet |

A 4

mDrive: XenTblii CBETOANOA
NHavkaTop «Status» akTuseH,
KOrza yCTpOMCTBO MOAKIOYEHO
K UCTOYHMKY MUTaHUS

A

| CBeToAMOA He ropuT |

A 4
I ObpaTtutechb B TEXNOAAEPXKKY |

- MomeHsiTe kabenb USB

- CmenuTe USB-nopTt

- MepeycTaHoBuTe ApaiiBep
- MomeHsiTe USB-xab

- MomeHsinTe MK

Puc. 8.1: Baok cxema auarnoctuxu mpobsem noakiodenus kourpossiepa mDrive uepes USB (Windows)

Huke mpuBenensbl KapThl AefiCTBUI /I HEHANIEHHOrO KOHTPOJLIEPA.

8.1.1.1 Windows

e IIposepnre, yro COM-mOpT, COOTBETCTBYIONMINI BaIleMy KOHTPOJIIEPY, TpUCyTcTByeT B Jlucmerdepe
ycrpoiicts. Konrposuiep nosmken orobpaxarbes kak «mDrive Motor Controller (COMn)». Eciu kou-
TPOJIIEP HE PACIO3HAH, MOMPOOyiiTe MmepeyCcTaHOBUTh ApaiiBep KOHTPOJIEpA BPYIHYIO.

e IToupobyiire orkpbirs COM-LOpT KOHTPOJLIEPA B JIF0O0M 1IPOCTOM LOCJIEA0BATEILHOM IMyJidrope (Ha-
npmep, Putty) u ormpaBurh KOHTpOJIEpy OmHy u3 TpocThix KoMmaun («GETS», «GETI», «stop»,
«sstp», «zero»). [lapamerpbl NOAKJIIOYEHUs ONUCAHBL 30ect. OTCYTCTBHUE OMMMOOK O3HAYAET, 4TO KOH-
TpOJIIEp paboTaeT MPABUIBLHO, W MPOOIEMA BBI3BAHA UCIOJIb3YEMBIM MPOrPAMMHBIM OOECTIEIEHUEM.
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8.1.1.2

Linux

Mpsmoe noakntoyeHne no USB |

\ 4

MpoBepbTe HanM4Me HOBOrO YCTPOWCTBA
/dev/ttyACMn (n — HOMep yCTpOMNCTBA).

Bo3MOXHO, BaM noTpebyeTcs NpoBepuTh
/dev/mDrive{cepuiiHblii HOMep}

{cepwiiHblii HOMep} - 8-3HayHOe WeCTHaauaTepuyHoe
yucro.

v

O6HapyxeH nu mDrive B AppImage?

O6paTtuTtech B TEXNOAAEPXKKY

v

Bo3HukaeT owmnbka «He yaaeTca OTKPbITb YCTPONCTBO»

OH ponxeH 6bITb AOCTYMNEH ANA YTEHUS U 3anucK.

v

YaauHol pabotbl!

1. MNposepbTe, 0OTMEYeH Nn dpnar «Enumerate
non-mDrive devices» BoO Bknaake «Settings»
nporpammbl mDrive Direct Control

(B dopmaTe AppImage)

2. Co3pavite daiin /etc/udev/rules.d/60-mDrive.rules
3. [lo6asbTe B paitn CTPOUKY:

SABSYSTEM=="usb", ATTR{idVendor}=="067b",
MODE="0666"

idVendor MOXHO y3HaTb BbINOMHUB KOMaHAy Isusb.

A 4 A 4

O6paTtuTtech B TEXNOAAEPXKKY | | YpayHo paboTsl! |

Puc. 8.2: Buiok cxema pumarnoctuku npobsieM nojakiodenus kourpossiepa mDrive yepes USB (Linux)

KoHTponnep oTobpaxaeTcs Kak yCTPONCTBO

... K USB-agantepy
Hanpumep: agantep UART - USB

/dev/ttyUSB B onepaunoHHOl cucteme

A4

[ns o6Hapy»XeHUs yCTPOMUCTBa UCMONb3yUTe

komaHay: Is -al /dev/tty*

A4

Bo3HukaeT ownbka «He yaaeTcs OTKpbITb YCTPONCTBO»

1. MpoBepbTe, 0TMEYeH nu dpnar «Enumerate
non-mDrive devices» BO Bknaake «Settings»
nporpammbl mDrive Direct Control

(B popmaTte AppImage)

2. Cosparite dann /etc/udev/rules.d/60-mDrive.rules
3. Job6asbTe B (halin CTPOUKY:

SABSYSTEM=="usb", ATTR{idVendor}=="067b",
MODE="0666"

idVendor MOXHO y3HaTb BbINOMHUB KOMaHAy Isusb.

MNoaknYnTeCh K YCTPOMCTBY C NpaBamMun
root-nonb3oBarens

A

_—>| O6paTtuTech B TEXMOAAEPXKKY [

MonbiTalTeCh OTKPbITL NPOrpamMMmy
mDrive Direct Control B ¢popmaTe
AppImage

Puc. 8.3: Baok cxema muarsHoctuku mnpobseM mojak/aodenust KoHTposiepa mDrive depes USB-anamrep

(Linux)

Kommenrapuii k pewtenuio upobsembt «Can’t open device» (2 Berka):

B Linux, npu pa6ore ¢ kKouTposuiepom depe3 USB-. .. mepexoquuk, nosisisiercs: yerpoiicrso /dev /ttyUSB.
mDrive Direct Control orobpazkaer ero B Cimcke, HO IPHU MOMBITKE OTKPHITH BO3HUKAET OIMUOKA «can’t open
device» m3-3a OTCYTCTBHsI COOTBETCTBYIOIIUX IPAB JOCTYIA K YyCTPOHUCTBY.
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st pernenus jaanoii npobsemsl coszaiire daiin:/etc/udev/rules.d/60-mdrive.rules u jobasbre B HErO Ce-
JIYIOILYIO CTPOKY:

SUBSYSTEM=="usb", ATTR{idVendor}=="067b", MODE="0666"

N nentudurarop idVendor MOxKHO HANTH € TTOMOIIBIO KOMAHIbI [Susb.

ITpumeuanmne: OnuuM W3 BO3MOXKHBIX BAPUAHTOB perreHus npobiaembr «device not founds siBisiercst j10-
OapsieHne moab3oBaresid B rpyimny dialuot. BaXkHo: mocse qobaBmeHns B IPyIily HEOOXOIHMMO IePe3arpy3uTh
KOMTIBIOTED.

8.1.1.3 MacOS

A4

MpoBepbTe HaNMYME HOBOrO YCTPOICTBA
/dev/usb.modem.{cepuiiHbiii HoMEP}

{cepuiHbIii HOMep} - 8-3HayHoe [—>| Obpatuteck B Texnoaaepxky
WeCcTHaALaTEPUYHOE YNCTO. 2

Is -1 /dev/

v

Onpegensetca nn mDrive
B mDrive Direct Control?

A 4

| YaayHon pa6oThbl! |

Puc. 8.4: Buiok cxema puarnoctuku npobsieM Hoakiovyenus kourpossiepa mDrive yepes USB (macOS)

8.1.2 MoakntoyerHue 4vepe3 Ethernet

8.1.2.1 Obwwue pekomeHgauun

e B nepsyio ouepenp ybenurech, uro cBeroauoapl nopros Ethernet (Ha camom koHTposLiepe wiau moi-
KJIIOYEHHOM YCTPOHCTBE) MUIAIOT — 9TO CBUIETEIbCTBYET 00 UCHPABHOCTH KabeJIs.

e B I1O «mDrive Direct Controls ybeaurech, urto ycramnosiena rajodka «Enumerate network
devices», naxxnmaiite «Rescan» nocse BbINOTHEHUS KarKJI0TO MYHKTA JATbHEHITNX PEKOMEH AT,
Bo03MOXKHO, BBITIOTHEHNE OZHOTO U3 MYHKTOB OKAYKETCsT JOCTATOYHBIM I BOCCTAHOBJIEHUS COEINEHE-
HUSI.
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# mDrive Direct Control

- [m] x
. . Device detection settings
1 mDrive Direct Control 3.0.10
w Probe devices
release date: 2025-08-24 [] Enumerate non-XIMC devices
te network d
Searching devis... s,
URI S/N Friendly name Protocol IP/Host[:port]

1 xi-tep://169.234,14.202:1820 280 wnet:ff ¥
2 xi-tep://169.254.247.17:1820 281 Stepper
3 xi-emus///C:\Users\valger_va\AppData\Roaming\mdrive_direct_control.conf/V_1?serial=1 1
4 wi-emuy/f/C\Users\valger_va\AppData\Reaming\mdrive_direct_control.conf/V_27serial=2 2

One axis is selected.

Virtual devices |2

Puc. 8.5: Ycranoeka ¢daara «Enumerate network devices» B [I0 mDrive Direct Control

e Ha IIK, na xoropowm zamyieno [I0 «<mDrive Direct Controly, nonpoOyiite BpeMEHHO OTKJIIOYUTD
opanamaysp. B cayaae OC Windows - «Bpanamaysp 3anmrank Windowss.

8.1.2.2 Mogknouenubini kK MK kKoHTponnep He oTobparxkaercs

Konrpoanep, moakimouénnniit Kk Hekoropomy IIK, we orobpaxkaercs B «<mDrive Direct Controls, 3amy-
menHoMm Ha 3toM ke ITK.

e Yb6eaurech, uro ceresoii uarepdeiic [IK naxogurcs B pexkume apromarudeckoro nosy4denus IP-agpeca.
B OC Windows mns storo mHaxkmurte kKomOmHarmioo kiaasuin Win+R, BBemure B OKHE «ncpa.cply,

OTKPOWTE y COOTBETCTBYIOIIEro MoAKIodYeHnio amantepa «CsoiictBay->Internet Protocol Version 4
(TCP /IPv4)->Ilonyuaurs IP-anpec aBTOMATHYIECKH.

A U 5 Manensynpaenenna > Cers u Mireprer » Ceresbie nogcniouerua

v O Mownck &: Cetesoie ... @
¥nopagouuts ¥ OTKNKOYEHWE CETEBOTD YCTPOWCTER JWarHoCTHKa NOAKNHYEHNA MNepenmeHoBaHNE NOAKAHONERNA MpocMoTp COCTORHNA NOAKNHOMEHNA » B + O 0
.-' Ethernet ('] " | Ceoiictea: Internet Protocol Version 4 (TCP/IPv4) x
¥ Network

@ET Realtek PCle GBE Family Controller | Cem  [peryn OBWHE AN TepHATHEHAR KoHBUTYDALUR
MomknioyeHne 4Yepes: MapameTpbl IP MOXKHO HA3HEYATE BETOMATHYECKM, EW CETE

NOLAEPIMEGET TY BOIMOMHOCTS. B NpoTHEHOM Cny<ae yanaiiTe
& Reaktek PCle GBE Family Controller napaHeTpsi IP Y CETEBOMD AAMMHUCTPATOPE.

HacTpouTte...
OmMeyeHHbIE KOMMOHEHTbI MCNONESYIOTCA STHM MO LKIIoHEHNEM

3 Client for Microsoft Networks

e e s r Wi et [ ]

T vitualBox NDISE Bridged Networking Driver

[EGDS Packet Scheduler

@ Mony-wme IP-aapec asTomaTH-Caw

(O Menonb3osaTe cneayiowwii IP-aapec:

L. lome roceVersen 4 (TCE/ ) E——
] . Microsoft Network Adapter Multiplexor Protocol

s icrosoft LLDP Protocol Drver v (® NonyaTs agpec DNS-Cepsepa aBTOMATUYECKM

< > (O Menonb308aTE cneayiowe aapeca DNS-cepsepos:
e Yasnwms s (I

Onucarie

]

Transmission Cortrol Protocol/Intemet Protocol. The default
wide area network protocol that provides communication .
across diverse interconnected networks: OATEEPAWTE NAPaMETPE! NP BLIXOAS [ONOMHUTENSHO. ..

m_ O
0K Ommena _ e

3nemenros:2  Beibpan | anement

Puc. 8.6: Okuo macrpoiiku ceresoro aganrepa B8 OC Windows

e YOemurech B TOM, YTO 00a YCTPOMCTBA HAXOAATCA B paMKax omHOi momceru. st sroro B I1O
«Revealer» 3amycrure mouck ycrpoiicTs, cpaBHuTe monydennbiii [P-agpec koHTposiepa ¢ TeKyImM
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IP-anpecom cereBoro marepdeiica IIK, k koropomy noakoden Kourposiep. Ilposepky ciemyer mpo-
BOIUTH HE paHee uem uepes 45 cekyHa ¢ momenTa noakaouenus Ethernet kabesns. [oayuurs IP-amapec
cereBoro uarepdeiica IIK 8 Windows moxkHO 3amyckom KomaHab! «ipconfigs B komanamoit crpoke. Ob6a
YCTPOICTBA JTOMKHBI HAXOAUTHCA B ogHOM ceTn dpopmara 169.254. X XX . XX X. Eciu IP-agpec xon-
TPOJIJIEPA OTJINYAETCs OT 33JaHHOTO (hOopMaTa, TO CKOPee BCero panee eMy ObLT IIPUCBOEH CTATAYECKUI
IP-anpec. Bepuure KonTposiep B pexxum apromarudeckoro nosydenus IP-aapeca (cevka na 2nasy).
B kagecTBe asbTEPATHBHOTO CIOCO0A BMECTO BO3BPATA ABTOMATHYECKOTO CETEBOTO PEXKWMA, JJIsT KOH-
TPOJIIEPA MOXKHO yCTAaHOBUTH cratudeckuit IP-aapec cereBomy uurepdeiicy 1K takum obpazom, 9To0b
IIK oxkazasnca B onnoil cetn ¢ KoHTpoJsutepoMm. Hampumep, kK korTpossnepy ¢ IP-aapecom 192.168.1.15
MoxkHO nogkarounThes u3 [IK ¢ aapecom dhopmara 192.168.1.X, mackoit 255.255.255.0, rae X — gucio
B npejiesiax 1 10 254, ornuanoe or 15, mycreiv nosem nutiosa. s OC Windows onpejiesieHue TaHHbIX
MapaMeTpOB OCYINECTBIISETCS B TOM YK€ OKHE, YTO ObLIO MPUBEIEHO HA PUCYHKE BBIIIE.

8.1.2.3 Mopgk/noyeHHbIA K MapLIPYTU3AaTOPY KOHTPOJISIEP HEAO0CTYMNEH

HTPOJLIED, TOAKIIOYEHHBIA K MAPIIPYTU3AT HE OT JKAETCSA B « i i », 3aIry-
KonTpomanep, nogkmode a 3aTOpy, HE OTOOPAXKAETC mDrive Direct Control», 3a
mennoM Ha [TK, BXoasmuM B JOKATBHYIO CETh MapIIPyTU3ATOPA.

e Oupepenure IP-aupec konrposepa B I10 «Revealers, 3anycrus nouck. Iopsinok aeiicrsuii B ciydae,
KOTJ[a YCTPOICTBO HE oToOpazkaercs B Revealer Oymer paccMoTpeH mo3iHee.

e [P-anpec dpopmara 169.254. XX X. XXX cBUAIETEIHCTBYET O TOM, YTO 110 KaKOi-/nb0 mpuunae mDrive
CITyCTsl MHHYTY TOCJIe moakmiouenns Ethernet kabens He ygajgoch aBToOMaTHYECKH MOJydYuTh 1P-
anpec or DHCP-cepsepa (ne gouuiu nakerst wiu cepsep B upunuuie orcyrcrsyer). Orcyrcrsue DHCP
cepBepa Jalle BCEro MoApa3yMeBaeT, YTo YyCTPONCTBaM B JAHHON ceTn 3aJaHbl ctarudeckue [P-amgpeca.
JL71st KOPPEKTHOTO TOAKIIOUEHUsT KOHTPOJIIEPA B MOJOOHYIO CETh, HEOOXOAMMO 00/1a1aTh nHMOpMaImeit
0 CETEBBIX HACTPONKAX OKPYIKAIOIIMX YCTPONUCTB - OOPATUTECH 33 TOMOINBIO K CETEBOMY AJMUHUCTPA-
TOPY WJIM JIOKyMEHTAIlMK CeTU. YcranoBuTe Tpedyembiii craruueckuii IP-anpec konrposepy (cevuira
HA 2408Y).

e [P-agpec nuaOTO (hopMara MOKET OBITH B ABYX CJIyYAAX - YCTPONCTBO ycmerHo noayuuio [P-aapec ot
DHCP cepBepa u coennrHeHne HAPYIIEHO O APYTAM TPUIUHAM, & TAKXKE B CIyUae, €CJIU KOHTPOJIIEPY
panee ObL1 3aman crarudeckuit [P-agpec. Eciu Tekymit crarmdeckuii aapec KOHTPOJIIEPA HE TMOAXO-
JUT JJIs IAHHOM JIOKAJIBHON CeTH, ero HY»KHO COOTBETCTBYIIMM O0Pa30M CKOPPEKTHPOBATH (CCOLAKG
na 2a06y). B ciyuae aBromaruyecku nostydennoro IP-azpeca nuarnoctuky HeoOGXOAMMO IIPOAOIIZKATD
JTAJIBIIIE,

e Jlaxke mpu KOPPEKTHOM KOHMDUTYPAIMY CETH KOHTPOJLIEPA, YCTPORCTBA MOTYT He oTobpaxkarbcs B [10
«mDrive Direct Controls, eciu I1K, ¢ KoTOporo Bemércs mouck, u KOHTPOJLIED, MOAKIIOYEHHBIN B
ceThb, coeuHeHbl Yepe3 mumio3. 11103 MoXKeT OrpaHuYuBaTh MMUPOKOBENIATEIbHBIE TIPOTOKOJIBI, KOTO-
PbIe UCHIOJIB3YIOCs Jjisi Haxoxkaenusi yerpoiicts mDrive. Eciiu mocsie BbIoHEHUS TIPEIbIYIIUX Ty HK-
TOB yCTPOHCTBA Tak U He 0O6Hapy)uinuch, B [I0 «<mDrive Direct Controls, Beibpas onmnuio «xi-tcpy,
B IPABOM OKHE J100aBbTE BPYUHYIO u3BecTHbIe IP-aspeca KOHTPOLIEPOB, (HAIpUMED, TepeYnCIeHHbIE
B «Revealer»), nosropure naxkarue «Rescans.
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# mDrive Direct Control

release date: 2025-06-24

@ mDrive Direct Control 3.0.10

Searching devices... 5 found.

Device detection settings

Probe devices

[] Enumerate non-XIMC devices
Enumerate network devices

URI
1 xi-tep://169.234,14.202:1820 280
2 xi-tep://169.254.247.17:1820 281
3 xi-emus///C:\Users\valger_va\AppData\Roaming\mdrive_direct_control.conf/V_1?serial=1 1
4 wi-emuy/f/C\Users\valger_va\AppData\Reaming\mdrive_direct_control.conf/V_27serial=2 2

SN Friendly name

Stepper

Protocol
wi-top:ff | 169.234.14.202
xitopeff v | 169.254.247.17
xinet:ff

IP/Host[:port]

One axis is selected.

0 server(s) found.

Virtual devices

Puc. 8.7: Pyunoe onpenenenne IP-anpecos nckombix ycrpoiicts B IIO mDrive Direct Control

e OrcyrcrBue KOHTPOJIEPOB B ciucke obHapyxkenubix ycrpoiicts 110 «Revealers moxker cBumeresnb-
CTBOBATH O TOM, 4TO B ceTu orpanudena pabora SSDP nporokona uiam mexiy konrposuiepom u I[TK
pacrosioykeH 1uiio3. B TakoMm ciayvae, 9ToObI 3a/1aTh KOPPEKTHBIE CETeBble HACTPONUKHU KOHTDOJLIEDPY,
HOJIKJIIOYNTE ero BpeMeHHO Hanpsimyio K IIK (Heaxkro - mo USB wmin Ethernet) (nmpm Bo3HHKHOBe-
Huu npobieM, obparureck K pasueny <llodkaouennvl x ITK xowmpoanrep we omobpasrcaemcss, Ipo-
aHAIM3UPYHTE ero TEKyIue CeTeBble HACTPONKU M M3MEHWTEe X TpedyeMbiM 0OpPa30M, €cjim OHU He
006€CIIeYuBAIOT KOPPEKTHOI'O LIOJKJIIOUEHUs] K JIOKAJIbHOM CeTH (CCOLaKka Ha 24a6Y ).

8.1.2.4 KoHdurypaumsa ceteBbix HaCTPOEK KOHTpOsiepa

B xone pemenns mpobseM MOAK/IIOUEHNS] BOSHUKAET HEOOXOIUMOCTh U3MEHUTH CETEBBIE HACTPOUKU KOHTPOJI-
nepa. I1sa ycTaHOBKH aBTOMATHYIECKOTO PeXKuMa MOMydeHnss KOHTposepom IP-anpeca B 11060M u3 omncaH-
HbIX zsasiee unrepdeiicos Tpebyercs ycranouth oo /ranouky DHCP - B takom pexume mnpodue ceresbie
HACTPOIKH, IpuBeAEHHbIE B mHTEepQeiice, OyayT npournopuposanbl. s 3aganus crarugeckoro IP-aapeca
HeoOxommMo ybennThest, uro onmust /ranouka DHCP cusita (wim BeIOpan pexxknm Static), u 3a1aTh Tpebyemble
suagenus nojeii IP address, Network Mask u Default Gateway, momoOpanHubie ¢ y46TOM HACTPOEK CTATHYE-
CKHUX aJIPECOB JIPYTUX YCTPOHCTB JOKATBHON ceTru. OCyIECTBUTH 3TO MOKHO HECKOJBKUMHE CIIOCOOAMMA:

e Koandurypamua B IIO «Revealer» mo mkoHKe «ImmectepéHka». IIpeamnoururenbubrii cnocod,

Haubosiee OBICTPDIH M JIOCTYIEH B CJCAYIOUIUMX CAy4asX HE3ABUCUMO OT MOIKJIIOYAEMOrO yCTPOHCTBA
(TIK wu MapipyTu3aTop):

— oba ycTpoiicTBa B OHOI OICETH,
— 00a yCcTpO#CTBa B CMEXKHBIX MOACETIX, HO CBA3b MEXKIy HHMU HE OTPAHUYEHA, IILTI030M.

1O «Revealers moxuo ckauars 1o ceoiike. B I1IO «Revealers naxkmure Ha 1mecTepéHKy HAPOTUB CTPOKU
KOHTPOJIJTEPA C TPEOYyEeMbIM CEpUIHBIM HOMEPOM. B OTKDBIBIIIEMCS OKHE BBEIUTE MAPOJIb BEO-TIAHEN YCTPO-
crBa (o ymosraanuo 0000) B nosie «Passwordy, 3aaiiTe TpebyeMble ceTeBble TapaMeTphbl U HaXKMUTE KHOIKY
«OK». B pesynbrare J0/IKHO HOIBUTLCS OKHO C YBeJAOMJIeHHEM 00 yCIIeITHOM IPUMEHEHHH HOBBIX HACTPOEK.
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Q, Q, Change settings... by

Device: mDrive

UUID: 4000007 c-746b-4010-8400-408000000148
SSDP Devices URL/IP I

Password:
mbDrive 192.168.3.5

Search

%]

Network settings

Legacy Protocol Devices URL Get IP from DHCP: [~
IP address: 192,168.1.1

Metwork Mask: 255.255.0.0

Default Gateway:

Note: this is a service fallback interface for device
network access recovery.

Click on URL for recommended network
administration page if active.

OK | Cancel

Puc. 8.8: Okno pemaktupoBanus cereBbix napamerpos B 110 «Revealers

e Kondurypanusi yepes Beb-nanesnb. Bo3amoxkHa B ciiydae, Kormaa 00a yCTpOHCTBA, HAXOIATCI B O
HOi1 nopcern. T1I0X0 TOIXOIUT IS PEIIeHns TPoOIeM MOAKIIOYEHUS, IOCKONIbKY HAJTMYHE YCTPOUCTB B
OHOM HOJICETH B GOJBIIMHCTBE CIydaeB y2Ke 00eclednBaeT UCIpaBHoe coeuHenne. Aipec Beb-naHesn
umeer sux <http://X.X.X.X:80/index.htm». Ysuare IP-anpec masesum MOMXKHO € IIOMOILIBIO [IOHCKA
ycrpoiicts B IIO «Revealer» - npu ycnemuom naxoxaennu «Revealers cdhopmupyer mHTEpaKTUB-
HYIO CChLIKY B cTosi6me IP-azpeca, o 1meadky Ha KOTOPYIO MOXKHO Cpady ¥Ke IONaCTh Ha BeO-TaHeb.
TaxzKe, aIpec MaHeIn MOXKeT ObITh U3BECTEH 3apaHee, eciu IP-aapec KOHTposiepa ObLT paHee CTATH-
gyecku 3a1an.| ig Bxoga B BeG-nanesb ykaxure naposib (1o ymosvanuto 0000), 3aaiite Tpebyembie
CeTeBble IApaMeTPbl U HaxkKMuTe KHONKY «IIpuMennTb». BOSHMKHET BCILIBIBAIOIIEE OKHO, IIPELyIpe-
JKJIAIONIeE, YTO M3MEHEHUE CEeTEBLIX MapaMeTPOB MOYKET MPUBECTHU K MOTEPU JOCTYTA K BeO-MaHE N 110
crapomy azapecy, HaxmuTe «OKs.
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InaBHas | CUCTEMHbIE MHCTPYMEHTbI | Bbixoa

CTBI\M

mDrive Motor Controller [S/N 1]

mDrive — MOAYNbHbIA KOHTPONNep AnA warosoro, DC u BLDC Asuratens, no3sonaiouwuil ¢
BbICOKOI CKOPOCTBIO M TOYHOCTBIO YNPABAATL ABUKEHUAMM.

Ynpasnexue mDrive ¢ MK MOXET NPOUCXOAUTL C NOMOLLbIO roTosoro MO mDrive Direct Control,
NOAXOARALIErO ANA ONEpPauMOHHBIX cucTeM Windows, Linux u MacOS, unu C nomowybio
COBCTBEHHBIX NPUNOXKEHHUI NONbL3OBATENA, HAMMCAHHBIX HA Pa3HbIX A3bIKAX NPOTPAMMUPOBAHUSA
Ha OCHOBE rOTOBbIX GUGNMOTEK C OTKPBITIM UCXOAHBIM KOAOM.

CeTeBble HaCTPOVKMU

MeTog nonyuyenus IP agpeca:  pycp v

IPv4 agpec: 172.16.131.218
Macka noacetu: 255.255.240.0
LNto3 No yMONYaHuio: 172.16.128.1

MpUMeHUTS

KpaTkas Tabnuua xapaktepucTuk

WCTOYHMK NUTaHUA
MoTtpebnaemblit ToK

HoMuHanbHbIit TOK B 0GMOTKE ANA Wwarosoro/BLDC
asuratens

HoMUHanbHbI TOK B 06MOTKe Ans DC Asuratens
Moanepxusaembie TUNbI ABUrateneit

COBMECTUMOCTb C TUnamm OC

WHopmaumsa 06 3ToM ycTponcTee

CepuiHbli HoMep 1

AnnaparHas sepcua 1.0.0
Bepcua 6ytnoanepa 4.01
Bepcua NpowMBKK 6.0.3

URI mMoaynsa (UDP) ® Xi-udp://172.16.131.218:1818

URI mogyna (TCP) @ Xi-tcp://172.16.131.218:1820
Monb3oBaTenbcKoe HassaHue
EEPROM precedence Enabled

Positioner name

BHELWHNA GnoK nuTanusa 12 B - 48 B DC
£10 5 A OT BHELWHETO UCTOYHUKA

RO3A

RO6A
BunonapHblii warosbiii, DC, BLDC

Windows 7/8/10/11 (x64/x86), Linux, Mac OS (Intel u Apple
Silicon, Apple M2)

© Copyrignt 2024, CTOIM

Puc. 8.9: Be6-naneas mDrive

e Bpemennoe noaksaouenue ycrpoiicrBa K IIK uyepes USB, nacrpoiika ceTeBbix mapaMerpoB B
mDrive Direct Control. Onmust mocrynua Toabko B Bepcun mDrive Direct Control 3.1.X u Bormre! TIpe-
HMYIIECTBO CIIOC00a - rapaHTUPOBAHHAS BO3MOXKHOCTH M3MEHUTH CETEBbIE HACTPOUKW KOHTPOJLIEPA
HE3aBHCHMO OT TOrO, KaK OHO ObLI0 cKOH(purypupoBano panee. HeymobcTBo crocoba 3aK/II0IAETCS B
TOM, 9TO CcKOpee Bcero s noakmaodenns K IIK mo USB kourpomiaep mpumércs mepememarh. [Tom-
kiouure Kourposuiep no USB, orkpoiite ycrpoiicrBo B mDrive Direct Control (ayis moucka ycrpoii-
CTBa JOCTATOYHO BhIOpanuoii onimu «Probe devices»), Haxkmure KHONKY «Settings», nepeiigure Bo
Bk1aaKy Network, 3amaiite TpeOyeMble ceTeBbie MapaMeTPhbl, HAXKMUTE KHOMIKY «Sety», 9To0bI 3amu-

caTb CeTeBble HACTPOWKH HA KOHTPOJLIED.
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Settings EM4T2

v Device

Borders

Maximum ratings
Motor & Driver type
BLDC motor
Stepper motor
Power management
Brake contral
Control

Position control

IP V4 address:
Subnet mask:
Default GateWay:

DHCP

Passord for web-page:

2000

Set password

[ 189

2[5 E][us E][es

[2s5

¢||255 ¢||U

[a

] [o :

e ] [o e

Home position
PID control
TTL sync
UART
EXTIO
About device

v Senvice
Calibration
Key & Serial number
Network
Debug

~ Program
Interface
Cyclic motion
Log
Graph
User units
About

~ Stage
Positioner name
Stage
Motor
Encoder
Hall sensor
Gear
Accessories

Load settings from flash = Load settings from file...

Default file location Save settings to flash Save settings to file...

Compare twa files

Reset Cancel Apply

Puc. 8.10: Oxuo pemaktupoBanus cereBbix mapamerpoB B [10 «mDrive Direct Controly mpu moakoueHnn
K KoHTpOosIepy mo USB

8.2 He ypaétca BpawaTb gBuratesieMm rnpuv nNomMoLLM KOHTpoJiJiepa

o Koumpoanrep 6 cocmosnuu Alarm

o /[suzamenrb subpupyem, epaUEHUS Hem,

o Mexanuueckoe 304KAUHUBGHUE

8.2.1 KoHTponnep B cocTtosiHum Alarm

s 6e3onacHocTE PabOTHI KOHTPOJIJIEPA U JABUCATENsT YCTAHABINBAIOTCS MAKCHMAJIbHBIE U MUHUMAJHHBIE
3HAYEHUs TOKOB, HANIPsKEHWHT, TeMIeparypbl. Beixoa u3 gomycTumMoro guana3oHa Jjis J000r0 u3 3TuX mapa-
MEeTPOB IIPUBOJIUT K TOMY, YTO JBH2KEHUE IIPEKPAIAETCsI, OOMOTKHU /IBUTATEss O0ECTOYNBAIOTC, KOHTPOJIJIED
nepexoguT B cocrosinme Alarm u zaasnoe oxno npozpammv, mDrive Direct Control mpuobperaer KpacHBIN
OTTEHOK.

g Hagana ciaemyer onpeaeauTh Tan Alarm:

1. Baymmnarommii — Tpebyer ycrpaHeHus NPUYMHbI BOSHUKHOBeHM:A. Hanpumep, Ipu neperpese CHJIOBOIrO
JIpaiiBepa HEOOXOIUMO JOXKIATHCA CHUKEHUS TEMTEPaTyphl 10 PabOUero ypoBHs, MOCJIE Yero CHATh
Alarm knonkoit STOP.

2. IlpuauHHBIM — BBI3BIBAETCA KOHKPETHBIM COObITHEM WH JielicTBueM. Hanpumep, HeBepHBIE HACTPOUKHI
JBUraTesis MOryT Bbi3Barh (naz ENGR. B srom ciydae Tpebyercst yCTPAHUTH CaMy TPUYUHY COOBITHS
(naupumep, uctpasurb napaMerpbl gsuraress). CHarb Alarm komanmoit STOP.

Ecam camocrosiTenbHrO He mostydaercs yecrpaunth Alarm cuesaiite ckpuHmoT rimaBuoro okHa mDrive Direct
Control u oTnpaBbTe €r0 B TEXIOMAEPKKY C MOAPOOHBIM OMUCAHUE TTPODIEMBI.
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8.2.2 [surartenb BnbOpupyer, BpaweHns HeT
Y nannHOil MpOOIEMBI MOKET ObITH HECKOJIBKO TPUYNH:

e OCHOBHOII NPUYMHON HEKOPPEKTHOH PabOThl MO3UIMOHEPOB/MOTOPOB SIBJISETCS OIIMGOYHBIN ITPO-
dbuap koudurypammm. B kadecrBe ncrnpaBieHUs MPEIIAraeTCsad 3arpy3uTh MPOMUIL IO MIOJTHOMY
Ha3BaHWIO Barero rnosuimonepa. Mrdopmaryst Mo caMoCcToATeIHbHO HACTPOHKe HAXOAUTCS B pa3iese
PYUHAA HACTNPOTUKG NPOPUASL.

e HenpaBuibHO HacTpOEHBI KOHIEBBIE BBIKJIIOYATEJIM, B DE3Y/IbTATE UEr0 MOJBUKKA yexaja B
KoHIEBUK. OOBIYHO 3TO MOXKHO YBHIETH 110 3aropatommmcs uaaukaropaMm B mDrive Direct Control.

88 mDrive Direct Control 3.0.9 - SM1 - O X
) settings... I Charts... & saipts...
Control
0.000 mm
0
[Sle e o]
(2 Home 0 zero © stop O cydic
-300 -200 -100 0 100 200 300
[Lron 1 renondlrnonon Annonondl P nondln rfnononendlnrnonon oncnonondlnonon o fononenond)
Move to 0.000 mm B
en
Power Motor
Power voltage: 12.04V Speed: 0.000 mm/s
Temp.: 3%6.6°C  Command: Unknown
Power:  Uknwn
Program
Syncbuf free: 0
Date Time Source Message
Clear log Savelog Tech. support Exit

Puc. 8.11: I'nasnoe okno mDrive Direct Control ¢ BbLae/I€HHBIME KOHIEBLIMU BBIKII0YATE MU

e CropesIitasgs o6MoTKa aBuraressi, IpobeMbl ¢ KOHTAaKTOM B pa3dbéMe u T.11. /marHocTupoBarhb
POBJIEMBI TAKOTO POIA MOXKHO camocTositenbro. s 3roro 8 mDrive Direct Control ectb BO3MOXKHOCTD
BBIBECTU TPa(UKN HAMPSKEHNS W TOKA BO BpeMs pabOThI ABUTATENsA. B MCIpaBHOM IBUTATENIE TOK
B 0OMOTKAX MEHSIETCS 10 CUHYCY WM KOCHHYyCy. B ciiomanHOM mBuraresie OyAyT 3aMETHBI CUIbHBIE
ormaus GOPMbI CUTHAJIOB OT TAPMOHUIECKOM.
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Charts SM1 B
380 400  Control
o 10 T : = [ Position
o Do
? E ) [J Encoder
g -50 [ Power voltage
8 o [ Winding A voltage
10 [ Winding B voltage

Winding C voltage

S B

Averaged Power Ratio

Voltage A,
v
o

[ Temperature
L0 [ Joystick
o 5 ——— 1 [ Analog input
8> AV “\ =t fi | Oo=
£ 0 J\w““'u“u‘\“\\”m‘m“ =
S \/ Vi VoY | Start Stop
1000 View Save
Export to CSV

Qurrent A,
mA
o

-500

-1000
1000

500

CQurrent B,
mA
=)

-500

-1000

T U
380 400
data size: 0KB  stopped

Puc. 8.12: Ucnpasusrii ciygaii

Ha rpadukax umke BumHbl npobsevbl. Hampumep, orcyTcrByer TOK depe3 oomMoTky B. BepositHo, B
Heil mMeeTcst pa3pbiB. TakykKe MCKAXKEHBI OCTAbHbIE (POPMBI HATIPSAXKEHUN ¥ TOKOB.

8.2. He ypaércsa Bpawarb gsuratesiem npu noMoLwmn KOHTposIiepa 313



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.5.1

Charts Axis1 u
360 380 400 Control
N 150 L L L 1 1 1 [ position
§ 100 [ speed
£
3¢ S0 [ Encoder
g 0 [ Power voltage
g Winding A voltage

Winding B voltage
Winding C voltage

Winding A current

E\\]Mﬁ«./ W Wi JW / WH) il \"MW f| F

ing C current

Voltage A,
v

E Averaged Power Ratio
-10 [ Temperature
10 1 [ Joystick

] [ Analog input
A A A AN [ Flags

] \ \ { i

1 ‘\“ H‘ AN

] | \w \‘\ \‘\ -
N N‘m A LA AU

] | ! {

| \\ |
\ M \ ‘HHH\‘\ “\ Start Stop
¥ ‘ v

Voltage B,
v

Current A,
mA

Current B,
mA
=)

T T T
360 380 400

A
v

data size: 484 KB run

Puc. 8.13: Umerorcss mpobiieMbl ¢ ABUTATEIEM

Jns quarHoCTHKYM MpobsieMbl ycTaHOBUTE paGodyro ckopocTh 1 1m/c u momaiiTe KOMaHIy JIBUYKEHMWS.
Jlasee BKIIIOUHTE BHIBOJ, Tpa(UKOB HAMpsiyKeHuit 1 TOKOB B 00MoTKax A u B u rpaduk mosaHoro Toka 8 mDrive
Direct Control (kuonka Charts, nanee ormerbre rajodkamu). 11010k uTe HEKOTOPOE BpeMs, NOKa rpaduku
nocrpogrcs. [locse 310ro pekoMenyercs OTupaBuTh ux (KHONKA Save JJist COXPAHEHUs) B TEXIIOIIEPIKKY C
oapooHO# (popmynmpoBKoOit mpodaembl. THOrIA Tpu cropesirei 06MOTKe HEBO3MOXKHO MOJIb30BaThCst mDrive
Direct Control u3-3a MOCTOSHHON MOTEPU YCTPONTBA, W BHIBOJ IPadOUKOB CTAHOBUTCSI HEBO3MOXKEH. B 3TOM
caydae Takyke 00paTUTeCh B TEXMOIIEPKKY C MOAPOOHBIM ONMUCAHUEM TTPOOIEMBI.

8.2.3 MexaHun4yeckoe 3akKnuHmBaHue
CymecTByeT aBa Crtocoba CIPpaBUTHCS C 3AKJIMHUBAHUEM B MO3UIIMOHEDE:
e IIpoBepHYTHh MOABUKKY PYKAMH, €CJIA ITO BO3ZMOXKHO.

e VYBeiauuurh TOK B 06MOTKE B 2-3 pa3a Ha KOporKoe Bpems (10 5-10 cekyH1) U HOaarh KOMAaH/Ly JBUXKE-
HWsI B HY?KHYIO CTOPOHY Ha HEBBICOKO# ckopocTh (50-100 111/ c - pasymMHOe 3HaueHne). Yepes HeCKOIBKO
CEKYH]I T10CJI€ BPAIEHUS HA’KUMATh KJIABUIILY OCTAHOBKU (YEDHBII KBaJpaTuK) B r1aBoM okHe mDrive
Direct Control, n0 Tex mop, moka He mogBuTcsi cratyc power off. 9To mo3BoauT U3bexkaTh neperpesa
nsuraress. Ilociie BbIMoJIHeHUs JaHHOI ollepanuy He 3a0yabTe BepHYTh HAaCTPOUWKM obopat-
HoO!
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8.3 3aBucaHue onepaunoHHOW CUCTEMbI NMpPU UCMNOJIb30BaHUN OUO-
nnoteku libximc n agpa Linux c Bepcueii menee 3.16

Kommenrapmii: [Ipobiema siBasiercst ciecTBUEM OMIUOKHU B ApaliBEPe IMOCIEI0BATEILHOIO HopTa cdc-acm.

Habmroaercss mpu 9acToM MOCIEIOBATETLHOM OTKPBITHN W 3aKPBITHN HECKOJIHKUX YCTPONCTB. 3aBUCAHUE

nposiByisiercsa Ha Debian 7 (sapo 3.2), ne npossiserca Ha Debian 8 (sapo 3.16). donoaaurenbhas undOp-
Malus o pobjeMe HaXOQUTCS 10 Celylomeil cehlike.

Pernenne: O6unoBnenne rekyiei Bepcun Linux.

8.4 lotepa USB-coeanHeHuns
HawnboJtee pacrpocTpanentast IpHaWHA TAKOTO POJIA TPODJIEM 3aKII09aeTCs B 3a3eMIeHIH. ITOOBI BHISICHUTH
npuanHy TMOCTOsHHOM noTepu USB-coenunenus, ciemyer:

e Eciiu KOHTpOJIED ¥/UiM MOJABUIKKA KPENdTCd K METAJ/LUIMYeCKOMY CTOJLY, BDEMEHHO MOJJIOKUTE IO
HUX 9TO-HUOY/Ib JUIIEKTPUIECKOE UJIU ITOJTHOCTHIO IEPEHECUTE UX HA JUIJIEKTPUIECKYIO [IOBEPXHOCTD;

e 3aseMynTe KOMIBIOTED;
e 3azemjMTe KOHTPOJLIED;

e 3azemyinTe MOJABUKKY;

IIpumeuanue: Eciaum onmcanmbie BBIMIE AT yCTpaHuan mpoodsemy norepu USB-coennuenus, 3HAYUT TPO-
6JieMa 3aKJII09a1ach B 3a3eMJIEHUH BAITIEro METAJINIecKOro cTojia. Ha HeM BO3HMKAJIN KOJI€OAHMS JIEKTPH-
YeCKOro MOTEHIIHATIA.

e Bamenure USB-kabesnn. Hcnoavsytime moavko mposepenmsie u 3asedomo pabomocnocobrve USB-
xabeau! HencrpaBubrit nin nekadecreenubiit USB-kabeas MOXKeET cTaTh TPUUIUHON HENPaBUILHON pabo-
ThI KOHTPOJIJIEPA, B TOM YHCJIE OMUOOK TP BPAIIIEHUY IBUTATEJIEM UJIM TTPU PACIIO3HABAHUN YCTPONCTBA
oneparmonuoit cucremoit. Cyrep KopoTkme Kabesm ¢ TOJICTHIMEU IIPOBOJAMH M 3KPaHUPOBa-
HUEM HUJeaTbHO TOAXOMAT s HAJIEXKHOTO COEITNHEHMST;

e llcnonb3yitre npyroit USB-niopr;

e lcnosn3yiite apyroit 11K.

8.3. 3asucaHue onepauunoHHO# cucTtembl nNpu ncnosibdosaHnm 6ubsmoreku libximc n agpa Linux c315
sepcuen mexee 3.16
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L PECN
’ KoHTponnep mDrive
/ — Mosnunonen
’
/
’
/ )
’
/’
i /
v
/ 7 4
/ ol ’
/ ; /
. & ririn Il""'J
/
3a3seMAOIHII KORTAKT PO3CTKH /
crerema ’
’
’
el
-—

Pwuc. 8.14: Ilpumep mpaBUIBLHOTO 3a3€MJIEHUS

8.5 CRC anroputm Ha Python

Huxe mpusenen mpumep mcmoas3dyemoro namu aaropurma CRC-16/MODBUS, koropsrit nammcan 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 J 256])

data = b"\x00\x00\x00\xC8\x00\x00\x00\x00\x00\x00\x00\x00"
crc = crcl6(data)

crc_str = " ".join("{:02z}".format (x) for x in crc)
print (crc_str)

IIpumeuanue: Ilo sroii ceoiike Bol moxkere naiitn anropurM CRC-16/MODBUS nammncanubiii Ha C#,
Java n PHP, naiiieHHbIil B MHTEPHETE C OTKPBITHIM HUCXOIHBIM KOJIOM.

3a paboToCIOCOOHOCTh KOZIa OTBEYAIOT €ro pa3paboTumKu.
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8.6 'pme s mory HaiTu pPyKOBOACTBO MO MPOrpaMMupoOBaHUIO ANS
kKOoHTposasniepa mDrive?

PyxoBoacrBo mo mporpammupoBannio BKiodeno B apxuB libxime 2.X.X, rme 2.X.X - nomep Bepcuu. Py-
KoBOZIcTBO HaxoauTest B /ximc-2.X.X/ximc/doc-ru/libxime7-ru.pdf. PykoBoacTBo Mo mporpaMMUpOBaHUIO
MOXKHO HaiiTH Ha cafire files.mdrive.tech <https://files.mdrive.tech/ru/product/mDrive/>. PyKoBoACTBO 1O
IPOrpaMMHPOBAHHIO CO3IIAHO B cucTeMe Doxygen.

8.7 Kak peannsoBaTb KHOMKY 3KCTPEHHOW OCTAHOBKU?

Juig peanu3zanyu KHONKY aBApUHHOM OCTAHOBKM BaM IIOTPEOYETCS MCIIOJIb30BATh 4udiposoti 6100,/6o1s:00 00-
wezo naznavenus (kourakrer 9. EXTIO IN 1 u 18. DGND, digital ground), pacnosnoxenubie Ha
passeme DVI-I.

Ncnonways o6ubMoTEKY libximc, HYKHO Oymer YCTaHOBUTH daar 0x5 -
EXTIO SETUP_ MODE IN ALARM (cum. Komandy SEIO).

Ecau i ucnons3yere mDrive Direct Control, myxkuo custh daaxor «IO pin is outputs B nacmpoiixax
EXTIO , a 3aTem u3 BBITAIAIONIEro crucka Boidpars «Alarm on input».

ExtIO setup

[J 10 pinis output
O 1nvert

ExtIO mode

Alarm on input R

Out always off v

Puc. 8.15: Hacrpoiika mmudposoro Bxoga EXTIO mas paborsr B pexmnme «Alarm on inputs (aBapwuiiHast
OCTaHOBKA)

Baxkno: /IjI1g KHOIKM aBapWifHOW OCTAHOBKM DPEKOMEHJyeTcsl uCrojb3oBarh umenano ALARM, tak kak
ALARM He 103BOJIUT BBIIOJHATH Kakue-mubo AeficTBus N0 TeX HOp, HOKa oH He Gyxer cOpoen (cOpoc
LIPOUCXOJUT C LHOMOLIHIO KHOLKK StOp MJIM LIPU BbI30BE KOMAaH/IbL StOp).

Ecau Bmecto ALARM wucnonb3yercst Apyras KOMaHa, HAIpuMep «stop» uiam «power off», To mpu BbI3OBe
moboit komauer aemxkennst (MOVE/MOVR/LEFT /RIGT) neukeHne POJOIKHUTCS, HECMOTPST Ha TO, 9TO
KHOIIKA ocTajiach HaxKaroii. B dbyHKnmoHa  aBapuitHO KHONKY He 3aJI0>Ke€Ha MJaBHas OCTaHOBKa!

8.8 Kak BepHyTb okHo mDrive Direct Control, koTopoe ckpbliioch 3a
npegenammn akpaHa?

Bce sanHble yCraHOBJEHHbBIX IPOIPAMM XPaHATCHA B CKpbIToil nanke AppData (HacTpoiiku, 3aK/1a1Ku, UCTO-
pust, coxpanenus u T1.). OJUH U3 CIeLYIOMAX IaroB MOMOXKET BaM BOCCTAHOBUTH MOTEPSAHHOE OKHO mDrive
Direct Control:

Hacrpoiikn mDrive Direct Control o ymosa4daHuio. Ilepeiinmre B Katamor
C:\Users| <your_user>\|AppData|Roaming -> naiinure nauxky mdrive_ direct_control.conf -> uepe-
umenyiire win yjgaaure ee. Ilocie sroro macrpoiiku mDrive Direct Control Oygyr BoccTaHOBJIEHBI 1O
YMOJTYAHUIO, M BCE TMOTEPSTHHBIE OKHA JOJIZKHBI BEPHYTHCSI.
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Bbr Takke MoxkeTe BpyUHYIO U3MEHUTH pa3mep okHa. s aroro B manke mdrive_ direct_ control.conf naii-
qute aiiyi ¢ cCepuitHbIM HOMEPOM BAIEro KOHTPOJLIEpa, Hanpumep: SM123.cfg , oTkpoiiTe ero J00bIM TeK-
CTOBBIM PEIAKTOPOM WU U3MEHUTE IIOJIA:

[settingsWindow_params]
position = @ Point (411 1057)
size = @ Size (722 286)

Pacmosoxkure okHa kKackagoM. IIEnkanTe mpaBoit KHOMKOM MBIMM 10 TaHean 331a4. Boibepure «Pacmo-
JIOXKUTH OKHA, KaCKa0M». Bce OTKPBITHIE IPOrPAMMBbI TTOSIBATCS TIEPET, BAMU, U MOYKHO Oy/IeT pacCOPTUPOBATH
ux.

Bxirounte obHapykeHue auciiiieeB. Haxkvure mpapBoit KHOIKONW MBIIIKA HA PaboOdIeM CTOJIE U BhIOEpH-
re «[Tapamerpsr skpanas. 3arem meakaure «Obnapyxurby. Windows BepHET npomnasiire OKHA HA JKPAH.
ITomoraet, ecn mpobyieMa BO3HMKJIIA M3-33 TOTO, YTO ¥ BAC HECKOJIHKO MOHUTOPOB.

Vzmenure paspernenne skpana. lllEnkanTe mpaBoil KHOMKON MbIIN HA pabodeMm cToJse u Haxkmure «Ila-
paMerpbl 3KpaHay. B OTKPBIBIIIEMCS OKHE M3MEHUTE pa3pelleHne Ha KaKoe-HuOyIb JIPyroe, JOCTYIHOE BaM.
Windows nepemectur Bce BbIme/inme 3a npezesbl 3KpaHa okHa obparHo na guchiei. Ilocse sroro moxuo
BEPHYTH TO Pas3pelieHne, 910 ObLIO y BAC [0 yMOTIAHUIO.

Vcnonb3yiiTe codyeranme kiaasuin. llepBbiv metom, caenaiite «cOekaBinee» OKHO aKTHBHBIM. 1O €CTh,
BBIZIEJIATE €ro MBIMKOI Ha maHean 3aza4d wian depe3 Alt+Tab mepekmounTech na Hero. Haxkmure xoMOu-
nanuio Alt+mnpoben. OHa OTKpPBIBAET CIEIUATBHOE CHCTEMHOE MEHI0 aKTHBHOrO OKHa. Jlanee Haskumaem
CTPesKy BHH3 Ha KJIaBHAType W BblaenseMm BTopoil nmyHkT — Ilepemectutrh. Haxkumaem Enter. Temeps,
nocsie Haxkarus Enter, okHO roToBo K nepementeHuio. HaxkMure KiaBullly BJI€BO UM BIPABO HA KJIABUATYPE
¥ HAYHUTE MEPEMEINATh OKHO. BbI yBUINTE KOHTYD mepeaBuraemMoii mporpamMmbl. [Iponomrkaiite ynep:xuBaTh
KJTABUIITY CO CTPEJIKOI /IO T€X TIOP, MTOKA BECh KOHTYP HE OKAXKETCS Ha BUAMMOM pabodem crose. [locte sToro
naxxmute Enter.

8.9 Kak npoBepuTtb, ycTaHOB/1eHO in coegunHeHmne ¢ mDrive n akTuBe-
HO /I OHO elle BO BPeMsi MOero ceaHca C rnomollbio bubanorekn
libximc?

YT00BI TOCTOSTHHO TPOBEPSTH HAJIMYNE COEIMHEHUST MEXK/Iy KOHTPOJIIEpoM u Oudsmorekoit libxime, peryssip-
HO OTHpaBadliTe KOMaHay get status B nukite.

result_t XIMC_API get_status (device_t id, status_t *status)

OnucaHHbIi BRI METOJ MOMXKeT ObITh Peasu30BaH B JIOOOH MNporpaMme, UCHOIL3YIONYI0 OUOIHOTEKY
libxime.

ITpumeuanme: AHAJIOTMUHBIA METOJ MPOBEPKU coeaubenus peanan3osan B mDrive Direct Control

8.10 VYnpasneHue Raspberry Pi

Baxkno: IlogmepskuBarorca modrn Bce opmomsarHble koMmobiorepsl ARM (Raspberry Pi 1/2/3/4/. ..,
NanoPi, Cubieboard u r.1.). Equncreenubiv orpanudenuem spisercsa 1o, 9410 sapo ARM goskaO GbITh
BepCcuu 7 WJIA BBIIIIE.

8.9. Kak npoBeputb, ycraHossieHo sin coeguHerue ¢ mDrive v akTMBHO sin OHO ewe BO Bpemsi Modid
ceaHca c nomouybio 6udnuorekn libximc?
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Ha mnardopmax ¢ apxurexkrypoit ARM nporpammuoe obecriedenne mDrive Direct Control e mogaep-
KuBaeTcsd. YTPABIEHNE KOHTPOJIJIEPOM B ITOM CJIyYae OCYIIECTBIISETCS C WMCIOIb30BAHUEM OHOJIMOTEKN
libxime.

Hna paborsr Ha Linux TpebyeTca ycranopuTh 06a nakera libxime7  x.x.x u libximc7-dev_ x.x.x nenesoii
APXUTEKTYD B yKa3aHHOM Mopsake. /[jis yCTaHOBKHU MAKETOB MOXKHO BOCIOJIb30BaTbCs .deb KoMaI1oi:
dpkg -i filename.deb, rae «filename.deb» - 370 nmsa nakera (maxerst 8 Debian umeror pacmupenue .deb).
amyckarb dpkg HEOOXOAUMO € paBaMu CyIepnosb3oBaresa (root).

B OC na 6aze Linux kouTposaeps mDrive m1o/mKHbI pacmo3HaBarhcsa Kak ycrpoiicrea tty ACMn u numers
CHMBOJIMYECKYIO ccbuiky B /dev/mdrive/

KonTposuiep Moker He BUAETHCS B CHCTEME U3-33 OTCYTCTBHS IIPAB JOCTYIa K ycrpoicrsy. drobbl permmrs
9Ty mpobsemy, co3naiite daiin: /etc/udev/rules.d/60-mdrive.rules u 700aBHTE B HETO CJIEYIONLYIO CTPO-
Ky: SUBSYSTEM=="usb ATTRS{idVendor}=="067b MODE="0666"

WNpentudurarop id Vendor MoxKHO y3HATH, BHIMTOJIHUB KOMaHTy lsusb. Takrke ogHUM M3 BO3MOMXKHBIX Peliie-
Huii npobiembl «no device found» spasiercsa nobasienue nosb3oparesd B rpyuny dialout. Baxkmo: ITocie
JI00ABJIEHUS [I0JIB30BATEIS B IPYIIIy HEODXOAUMO HEPE3ArPY3UTh KOMIIBIOTED.

KowmrmiekT pazpaboTanka MOXKHO cKadaTh Ha crpanuie [Iporpammioe obecrietenre. OH COMEPKUAT CKOMITH-
JupoBaHHy0 6ubmoreky libxime g cucrem Windows, Linux u Mac OS, pykKoBOACTBO IO TpOTpaMMuUpPOBa-
Huto ¥ npuMepsl. Libxime — sTo kpoccmnardopMennas 6ubamnoreka, noagepkupaiomas s3biku C++, C#,
Delphi, Visual Basic, Matlab, Java u Python. IIpumepsi, Bkitodennbie B maker 6ubImoTeKH, peIHA3HAME-
HBI JJTsT OBICTPOrO O3HAKOMJIEHUST C MPOrpaMMupoBanneM st KouTposiepos mDrive. Mexomamku Libxime
TaKKe JOCTYITHBI I8 CKATNBAHIS.
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