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

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

0.000 mm

mrive Direct Conirolmain window (Single Axis mode) mOrve Direct Contro main window (Mult Axis mode)

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

1.2 lMpeumyuwecrBa

1.2.1 OcHoBHble NpeunmyLiecTBa

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

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

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

e Bcmpoennas rarubposra wyss! Omuaolt Komandoli, Mo Konuesukam, damuuky 060pOmMOS, SHeUWHEMY
CU2ZHAAY WK 10 UX KOMOMHAaIpsAM!
1.2.2 Bce npeumyuiectsa

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

Boibepu cpoit unrepdeiic! USB uan Ethernet mopThl BCTPOEHBI M TOTOBBI K UCIOJIb30BAHUIO.

e Ilo nacrosiemy 6bicrpsiit! o 15 000 nosHbix maros/cex npu JaroboM jesieHuu iiaral

Tounsrii! PeskuMbl JeseHnst mmara: moJHONIAroBsii, 1/2, 1/256 mara Ha BceX CKOPOCTSIX.

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

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

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

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

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

1%.

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

e Bamummennsiit! ESD 3amura 10 BceM KOHTaKTaM BHENIHUX Pa3beMoB, 3ammTa or K3 B memnsx Moropa.
o Brumamenvroiit! Konrpoaupyer reMieparypbl HPOLECCOPa U CUJIOBOM YaCTH.
e Cospewmennsiit! O0HosaeHUue MUKPOIPOTPAMMBI B 9HEPTOHE3aBUCUMO MaMATH KOHTpoJiepa mo USB.

e Vmpajgmomuii u yrnpasisembrit! Berpoen 6z0d u 661200 cunzporusayuy, TO3BOJSIONIANA HAYATh JTBU-
JKEHUE B 33JIAHHYTO [O3UIMIO 110 BHEIITHEMY CUI'HAJY U /WJIM BbLIATH CUIHAJI IIPU JOCTUKEHUH 33 IaHHOI
HO3KUIMK. BCTpoeH aHa.10206v11 6200 00IIEro Ha3HAYeHUs, Yu@posot 6L00-6b.r00 00ULE20 HAZHAYEHUS.

o Tlousirabiit! CmamycHoill céemoduod OTparxKaer COCTOSIHUE KOHTPOJLIEPA U HAJIMYUE 3JIEKTPOIUTAHUS.
st ymoberBa, 06a cUrHAJIA U COCTOSTHUE KOHIIEBUKOB TaKYKE BBIBOISATCS HA BHEITHUE CBETOIMOIMI.

e Paboraer ma Jsiro6oM KommbioTepe! Bce mporpaMuvuoe obecredenue, MOCTaBIsSeMOe ¢ KOHTPOJLIEPOM,
cosmectumo ¢ Windows (XP SP3 - 11), Linuz, Mac OS for intel, B Tom 4ducie ¢ 64-6uTHbIME BepCUAMY
u Apple Silicon (¢ ucnonbzosanunem Rosetta 2).

e TIpumepsn! Q15 A3bIKOB MporpaMMuposanust! KouTposiep mocrapjisiercst ¢ Kpocc-miaardopMeHHol 6ub-
JIMOTEKOW U TIPUMEpPaMU, KOTOPBIE TIO3BOJISIOT OBICTPO HAYATH MPOrPAMMUDOBAHUE C MCITOJIH30BAHUEM

C++, C#, Python.

o [lonnopynryuonarvrus unmepgpeiic! Konrposnep mocraBisercs ¢ wuHTEP@ENRCOM MOJB30BATENS
mDrive Direct Control, mo3Bossionmm Jerko yupaBidTh BceMu (GyHKIusiMU ycrpoiicrBa 6e3 Heob-
XOAUMOCTH B pa3pabOTKe COOCTBEHHBIX TTPOTPAMM.

o Cobcmeennniili ckpunmosuti asvik! B mDrive Direct Control mHTErpupoBaH CKpPUIITOBBIA SI3bIK, I103-
BOJISIIONIHI JIErKO, 0€3 KOMIIMJISIUNA U OCBOEHUSI KAKOro-/In00 A3bIKa IPOrpaMMHUPOBAHUs 3a1aBaTh II0-
CJIeJI0BATE/IbHOCTH JEACTBUI, BKJIFOYasl IUKJIbl U YCIAOBHBIE [IEPEXO/IbI.

o Peanus3o8an HO6WLT AAZOPUMM YNPABAEHUA ULG208bM deuzamenrem ¢ eedyuwum snkodepom! Ha Bcex
KOHTposTepax mDrive yrpasjenue IBUKEHUEM C UCTOJIb30BAHNEM OOPATHOMN CBSI3U 110 IHKOIEPY Je/Ia-
eT TepeMeIneHns MoTopa 0ojiee ObLICTPhIME U DOJIee TIaBHbIME. HUKAKUX TPOCKAIb3bIBAHUN, 3aMITHOK
U CPBIBOB JIBH2KeHus!

1.3 TexHun4eckmne xapakTepucTuku

1.3.1 TpeboBaHus Kk 3nekTpoaBuraTento
e Tumn snexkTpomBuraress: Oumnossipubiii marossiii, BLDC.
e Homunanbbiit TOK B oOMoTKe: He MeHee 100 MA.

o Homunasipnoe nampsizkenune Ha oOMOTKe: He menee 2 B.

1.3. TexHun4yeckue xapakTepuCTuku 4



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.2.0

1.3.2 JnekTpuydeckne xapakTepucTtuku KOHTposnepa

PeXuMBbI 3JIEKTPONUTAHUS: OT BHENTHETO MCTOYHUKA, MATAHUS.
Tok B Kaxk 0 0OMOTKe TIarosoro moropa, BLDC moropa: mo 3 A.

MakcumaabHas 9acTOTa, CIeI0BaHUs UMITYILCOB ¢ duKOoAepa: 200 k['1 g mecummerpuaroro u 5 MI'n
st mudppepeHnnaaIbHoro.

Crabusu3upoBanublii Bbixos 5 B (g nuranus sHKOIEpa U npodeil BHENTHEH 3JIeKTPOHUKH ): BBIXOAHOM
ToK He 6onee 100 MA, cTaGMIBLHOCTD BBIXOJHOTO HANPSZKEHUS HE Xyxke 5%.

ESD szamura no scem konrakram puemnux pazbemon (DVI-I) USB type B, nuranue).
3armmTa OT 3aMBIKAHS 0OMOTOK MOTOPA, HA, «3E€MJIIO>.

3amuTra oT 3aMbIKaHUS 0OMOTOK MOTODA MKy CODOii.

BamuTa oT MOJAKJI0YeHNs /OTKIIIOYeH s MOTOPA K KOHTPOJLIIEPY B Ipoliecce paboThl.
Bawura o1 104a4u IUTaAHUs HEBEPHOIl nossproctu (ne 6osee 1 cek).

BamuTa 0T MOJAYM HANDPSIXKEHUs NuTaHus OoJbine AomycTuMoro (He 6omee 1 cex).
OrpaHudenne TOKa, OTPEOIIEMOr0 OT BHEIITHENO HCTOYHUKA THTAHUS.

OrpaHudenue CKOPOCTH BPAIEHUs] MOTOPA.

VceranoBka MporpaMMUpPyeMOro paboduero ToKa MPOTEKAIOIIEro 4epe3 OOMOTKY MIATOBOTO ABUTATENSA C
TOYHOCTBIO 70 10 MA.

IIporpamMmMupyemoe ymeHbieHne Pabouero Toka depe3 OOMOTKH IIArOBOIO JIBUTATENs: C MAaTeMaTHIe-
CKO# TOYHOCTBIO 1% s pexkuma, yaepKanusi.

1.3.3 Bo3moxxHOCTU ynpasieHusi ABu>XeHnem

Pexxumbl Jeenus mara: HOJIHOWAroBbLit, 1/2, 1/256.

Becirymuoe BuKenHne Ha MaJIbIX CKOPOCTSIX.

MunnmanpHas ckopocTh: 1/256 momHoro mmara/cek.

Makcumasbhas ckopocrb: 0 15 000 HOJIHBIX MIArOB/CeK [P BCEX PEKUMAX JIEJICHUs I1ara.
MunnmainsHoe cMenienne: 1/256 tmara.

Makcumaabaoe cmerienne: 2 147 483 647 moHBIX MAaroB MPYW BCEX PeXKUMax JIeJIeHUs I1ara.
Pexxnm miaBHOrO Hadasa,/OCTAHOBKU [IBHKEHNS.

Cueryuk nosuruu: 40 6ur (32 6ur - moHbIA war, 8 6uT - MUKpOLIAr).

PeskuMbl 1BUKEHNUS: TBUYKEHNE B HAITPABJIEHNH, IBUYKEHNE B 33JAHHYI0 TOUKY, CMEIIEHNE Ha, 33, JaHHY IO
JIeJIbTY, TIO/I/IePKAHNE 33JAHHON CKOPOCTH, TPAIIEIMEeBUIHBIN MPOMUIL CKOPOCTH, PEXKUM KOMIIEHCAIIUN
nrodrTa.

1.3.4 JononHutenbHble (pbyHKLUUM NPOLLINBKM

Pexum aprokamubposkun «HOME» na ypoBHE NpOmnBKM.
CoxpaHenne/3arpy3ka HACTPOEK B SHEPIOHE3ABUCHMYIO MAMSTh KOHTPOJIIEPA.
OO0HOBJIEHNE TIPOIITUBKY B SHEPTOHE3ABUCUMOI maMsaTh KOHTpoJtepa mo USB.

ABroMmarmyeckoe COXPpaHEHHE ITIO3UITUH I10 CIETIUKY IIaroB U II0 S9HKOAEPY C SaHIHTOfI OT HEOXKUJAHHOT'O
OTKJIIOYECHUA IINTaHuAd.

1.3.
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1.3.5 JononHutensHblie hyHKunmn, peann3osaHHble Yyepe3 padvem DVI-|

OrpaboTKa CUTHAJIOB C OHOTO WM JABYX KOHIEBUKOB. KoHuUrypupyercs nporpaMMmHo.

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

Omnpenenenne MOJIOXKEHNS C TOMOIIBI0 KBAIPATYPHOrO SHKOAEepa. Pexnm x4.

JIBrIKeHme aroBOrO JIBUTATENS B PEXKUME «BEAYIIEr0o YHKOJEPAy, T.€. C OMOPO HA MOKA3aHUs KBa/l-
PaTypHOrO 3HKOIEPA, ODECIeYnBaOIIee ABUKEHNE O€3 MOTepH IMAaroB HA MAKCHMAJIHHON TOCTYITHON
CKOPOCTH.

Bxon cuuxpoHU3anuM — Mpu MoAatYe UMITYJIhCA Ha 3TOT BXOT (cpa6aTmBaHI/Ie, MOJAPHOCTD W JIJINTEb-
HOCTh HACTPAUBAIOTCS MOJIH30BATEIEM ) KOHTPOJIJIED HAUNHAET JIBUKEHUE B 3apaHee 33 JaHHY 0 O3UIUI0
nm Ha 3a1aHHoe cMerenne. [lapamerpsr: TTL 3.3 B.

Bbixo cuHXpOHU3AIMY — BbIIAYA UMILYJIHCA C STOIO BbIXO/IA KOHTPOJLIEpa (cpabarblBaHKe, M0JISIPHOCT
U JJIMTEJbHOCTh HACTPAMBAIOTCH LIOJIb30BATEIEM) IIPOU3BOAUTC JIMOO 1O HAYaLy JBUZKEHUs, JUbO
3aBEPINEHNUIO JIBUKEHHUsI, TUOO Yepe3 3aJaHHoe mepeMerinenne (3a1aeTcs noab3osareneM). [lapamerpsr:
TTL 3.3 B.

BbIxozbl 17151 HOAKII0OYEHNs] KHOIIOK yIIPaBJIeHus ( «BIPaBO», «BJeBO» ). Hazkarue Ha KHONIKY OPUBOAUT
K JBUKEHUIO B 33/IAHHYIO CTOPOHY C TIOCTEIIEHHBIM HACTPAXBAEMBIM POCTOM CKOPOCTH U B COOTBETCTBUH
¢ HacTpoiikamu yckopenus u Apyrumu napaverpamu. I[Tapamerpsr: TTL 3.3 B.

Bxon «mxkoiictuky. [lo3Bosisier paboTars ¢ AXKONCTUKAMHU C TUAMA30HOM BBIJABAEMBIX HAMPSIKEHWH HE
mupe 0 - 3 B.

Boixon, miist ynpaBieHuss MArHUTHBIM TOPMO30M. [103Bossier ynpaBisTh MATHUTHBIM TOPMO30M, YCTa-
HOBJIEHHBIM Ha OCb IaroBoro jgsuraress. [lapamerpsr: TTL 3.3 B, 5 mA.

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

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

Hudporsie korTakThl «Powers u «Status» mybaupyror LED wrImKaTop m mpegHa3HAYEHB I TPsi-
MOT0 TOJKJIIOUeHusT cBeToanonoB. Texunueckue xapakrepucruku: TTL 3,3 B, 2 mA.

Nurepdeiic ynpapmenns BHEMIHEM ApaiiBepoM. [1o3BossieT ynpaBiarh J00ObBIM BHEITHEM IPABEPOM C
TOMOIIBI0 TPeX CUTHAOB: enable, direction, clock.

Cozganue MHOroocHbix cucrem. B kopiyce mDrive nomemaercs 1o 3 oceit. Ijist oObeaunerusi boJiee
3 oceii MOXKeT ObITH UCIOJIB30BaH cTaHmapTHb BHemHuit USB-xa6 wiu Ethernet-xabens (mis stux
nesieii Ha kopryce mDrive pacmosoxeno 2 Ethernet-nopra). Ha ITK mHOroocuasi cucreMa BBIJISIIUT
KaK MHOYKECTBO BUPTYAJbHBIX IOCIEI0BATE/bHBIX IIOPTOB WM Kak HeCKoJbKo Ethernet-ycrpoiicrs, mo
YUCJTY [MOAKJIFOYEHHBIX OCEH.

1.3.6 lporpammupoBaHue

KonTpoanep nocrasisercs ¢ Kpocc-iiardopMeHHoit OubIHOTEKOH U IPpUMEPaMH, KOTOPBIE ITO3BOJISIOT
OBICTPO HaYATH MporpaMmmuposanue ¢ ncrnoab3opannem C+-+, C#, .NET, Delphi, Visual Basic, Xcode,
Python, Matlab, Java, LabWindows u LabVIEW.

KonTpomnep nocrasisiercs: ¢ nporpammibiM obeciedennem mDrive Direct Control, B koropoe unTe-
PPUPOBAH CKPHUIITOBBIN sA3bIK, AuajekT EcmaScript, mo3Bossromuii jierko 6e3 KOMIUJISIUE 1 OCBOEHUS
KaKOro-jinbo g3bIKa IIPOrPAMMUPOBAHUS 33/ABATH IIOCJIEIOBATEJILHOCTH JAeHCTBUM, BKJIIOYAS IMKJIIbI
U yCcJaoBHBIE Tiepexoabl. Ho ecim BbI He xoTmTe mporpamMmmupoBarh, mDrive Direct Control, mo3sossi-
I0€T JIErKO YIPAaBJIATH BCeMU (DYHKIUAMHU yCTPOCTBA 0663 HEOOXOIMMOCTH PA3PAOOTKH COOCTBEHHBIX
MPOTPaMM.

1.3.
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Buaumanmne:

PykoBomcTBO 1O TPOrpaMMHUPOBAHHWIO MOYKHO HAWTH Ha HAIIEM BTOPOM caifTe
libxime.xisupport.com umu Ber moxxere ckagarn ero PDF sepcuro.

1.4 CBopgHasa Tabnvua xapakTepucTuk

Koanuecrso oceit

1-3

Cucrema nuranud

equHAsg HA BCe 3 OCH

Tlonaep>kuBaeMble THUTTHI BUTATETIEH

ounosspubIil marossiii, BLDC

HomMunanbablii TOk B 0OMOTKE II1aroBo-
ro/BLDC npuraresns

no 3 A

Pexxumbr nenenus mara

[OJIHOMIATOBEL, 1/2, 1/256

MaxkcumaJjbHass CKOPOCTD

710 15 000 noHbIX mAaros,/cex

,ILPI&HaBOH HallPpAXKEeHUA ITUTaHUA

12-36 B

KosmmgecTBo
JIOB / BBIXOZIOB

P POBBIX BXO-

3 Bxoua, 1 Beixox (EXTIO)

CucremMa CHHXPOHUBAIUT

BHyTpeHHsis (0brasi Jyisi Bcex oceil, /i BO3MOXKHOCTH CO3/1a-
HUsl CBHA3AHHOIO JIBUXKEHUs 110 TPAEKTODPUM) U BHelIHsisd (UH-
JIUBUIYATbHAS JIJIS KAsKIO0W OCH )

Bo3mozkHOCTH 331aBaTh HATIPSAKEHNE

or 5 g0 24 B nna seixonos EXTIO, SYNC, EMBRAKE (3a-
Bucut or Hanpsizkenus, nogansoro na EXT REF SUPPLY)

Ilonxkmouenne k 11K

qepe3 USB wim Ethernet

TlabapuTsr KOHTpOTEPA

155 x 112 x 59 MM

Jnanazon Temmeparyp XpaHEHWsS KOH-
TPOJIIEPA

ot -20 mo +70 °C

Jlnamna3on paboumx TEMIEPATyp KOH-
TPOJITIEpPA

ot +5 mo +60 °C

IIpumeuanue:

Kontponnep ue tectuponascs B Bakyyme. Ckopee Bcero, KOHTposiep Oyaer paboraTh B

BaKyyMe, HO BayKHO, KaK TEILJIO OyIeT OTBOAUTHCS OT KOPITyCa.

Bec xouTposiepos:

OHOOCHBIH KOHTPOJLIED 533 T
JIByXOCHBIH KOHTPOJLIIED 603 r
TpexocHblit KOHTPOJLIED 669 r

1.4. CsogHas 1abnnua xapakTepucTuk
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[haBa 2

TexHnka bezonacHocTm

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

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

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

UsB /

PC Ethernet Contrgller IR 220V
mDrive - supply

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

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

2 % Imotor * Umotor

Ipower.min =
Upower

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

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

MyMOM MOIITHOCTH OJIOKa MUTaHus OyIer:

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

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

Baxkno: Ilpu pabore ¢ naamot konmpoasepa 3apentieHo TPOrarTh ATy PYKaMu, T.K. CTATUIEeCKUl pPa3psi
MO2KET LIOBPEJIUTh KOMIIOHEHTHI HA Hell. Pekomenyercs 110/1530BaTbCs aHTUCTATUYECKUMU Opacieramu. 3a-
TIPEIEHO0 MPEBBINATh MAKCUMAJbHO JOIyCTUMOe Hanpsi>keHue 36 B, npesbimenne 3T0T0 3HAMEHNUST
6ostee vem Ha 2 B MOxkeT HEMEJIEHHO TTPUBECTH K BBIXOAY CHUCTEMBI U3 CTPOS.




[haBa 3

HcTpykuns no Havany paboTo

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

10.

Baumanmue: [lyis OpicTporo Hadasa paboThl ¢ KOHTPOJJIEDOM DEKOMEHJyeM MpOounuTaTh Kpamrkoe pyko-
600cmME0 U HAUAA0 PabOMb. PYKOBOICTBO IO TPOrPAMMUPOBAHUIO MOXKHO HAWTH HA HAIIIEM BTOPOM caiiTe
libxime.xisupport.com umu Ber 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 nodkaouenus npocmozo momopa - nogKmodenne K mDrive marosoro MoTropa Ha IpHMeEpe
Nanotec ST5918L3008-B ¢ sukomepom CUI INC AMT112S-V. Onucano Kak M3rOTOBATL COOCTBEH-
HBII Kabesh, pYKOBOACTBYSACH crerudukanueil Ha IBUTATE b, TaHbI MOSICHEHNS XapPAKTEPUCTUKAM U3
crrennpuKaIm.

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

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

3.1 KpaTkoe pyKoBOACTBO 1 Ha4dasio paboThbl

Beedenue

Tpebosarua

e Vemanoska 10 u nepewiii nyck

e Hauano pabomw, 6 110 mDrive Direct Control

10
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o IIposepra pabomocnocobrocmu

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

Buumanume: 910 PYKOBOACTBO ABJIACTCA YHUBEPCAJbHBIM JIJId BCEX KOHTPOJIJIEPOB mDrive.

3.1.1 BsepeHune

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

3.1.2 TpeboBaHus
Jis ycmemHoit HaCTPONKN KOHTPOJLIEpA HEOOXOANMO UMETh:

¢ Komnsrorep ¢ Hanuunem USB /Ethernet paszbéma

am Windows10

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

¢ KaGesr USB Type-A - USB Type-B / KaGeas Ethernet

3.1. Kparkoe pykoBoacTso v Ha4asio pabotbi 11
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e Kontpostep mDrive

Puc. 3.1: Oanoocusrit kouTposiep mDrive

e Ilosummonep msim Mmorop

3.1. Kparkoe pykoBoacTso v Ha4asio pabotbi 12



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.2.0

Puc. 3.2: Illaroserit gBUraTenb

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

e Buiok nuranusa

Wcnonw3yiiTe crabunun3upoBanubiii ucTouHuK nutanus 12 - 36 B. CiaumkoM BBICOKOE HAIPsKEHUE
MOXKeT MmoBpeauTh KouTposiep. Ilogpobmeit cmorpure Texnuxa bezonacnocmu. Pabounit Tok 610Ka
[MUTAHUSA [TOJ2KEH ObITh JIOCTATOYEH /i CTAOUILHOIO BPAIIEHUS IBUTATEJIS.

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

VYb6enurech, 9T0 PAOOTAIONIMIT KOHTPOJLJIED JIEKUT HA JUIIEKTPUIECKON TOBEPXHOCTH.

3.1.

Kpartkoe pykoBoacrso v Ha4asio paborbi 13
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3.1.3 Ycranoska MO v nepsbiii nyck

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

(5} mdrive_direct_control 3.0.3 Setup — ot

Welcome to the
mdrive_direct_control 3.0.3 Setup

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

Puc. 3.3: TlepBoe okuo ycranosku mDrive Direct Control

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

3.1. Kparkoe pykoBoacTso v Ha4asio pabotbi 14
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release date: 2023-08-04

ﬁ mDrive Direct Control 3.0.3

Searching devices... 0 found.

URI Serial Friendly name Stage name

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

2 wi-emuy/fCAUsershomelchenko_n... 2

One axis is selected. Exit Rescan Open selected Open last

Mo devices found? Settings =

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

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

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

Ecau gpaiiBep aBToMaTHYeCKH HE YCTAHOBUJICS, TO B ITOsABUBIIEMCs OKHe BbiOepuTe «No, not this time», 3arem
naxkmute «Next>». B cremyromem okue BeiGepute «Install from a list or specific location (Advanced)» u na-
xmute «Next>». Boibepure *.inf daiin na gucke ¢ I10, mocTapaseMbIM ¢ KOHTPOJLIEPOM, W B TUPEKTOPHAN
C:Program Filesmdrive direct controldriver u nogoxauTe, moka ycTaHOBKa OyJeT 3aBepIleHa.

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

3.1.4 Hauyano pa6otsl B MO mDrive Direct Control

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

3.1. Kparkoe pykoBoacTso v Ha4asio pabotbi 15
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paboThbl, AMAIHOCTUKY U HACTPOIKYU Apuraresei. OH Tak2Ke MOKET ObITh MCIIOJIb30BAH J1Jisl JIEIKON yCTAHOBKHU
W COXPaHEHWs /3arpy3KN MapaMeTpoB JjIs JI000ro ABuraTess. B aToM pasjese paccMOTPEHO HavasIo paboTh!
¢ mDrive Direct Control. [lyis monydenuns nmonuoit mHdOpManuu 0 pabore TporpaMMbl, peKoMeHayeM Bam
03HAKOMUTLCSA € pasaenoM Pyrosodecmeo no npozpamme mDrive Direct Control.

8 mDrive Direct Control 3.0.3 - EM204 - m} x

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

Control

21037 226/256

4 | »
L] (@) Home @ Zero $ stop O cydic M
120 140 160 180 200
PR S T T NN T T T N I T M T TN [ T T T N AT S T [N M T I TN TN S S [N T T YT T S T [N O SO S |
%102 steps
Move to | 0 0/256 steps a
Shift on | 0 0/256 steps g
Power Motor
Power voltage: 1141V Speed: 0 0/256 steps/s
Tz ERAE Command: Unknown
Power: Off
Program
Sync buf free: 32
Date Time Source Message

Clear log Save log Tech. support Exit

Puc. 3.5: Tnasuoe okno mDrive Direct Control

Orkpoiite «Settings...», maxwmure Ha KHOOKy <«Load setting from file...» wu BoIOepure KOHDU-
rypanuonubiii  daiin (npoduib) asd  Bamero no3unuoHepa u3  orkpbiBineiics nanku C:Program
Filesmdrive direct controlprofiles. Bce nona menio «Settings...» aBromMarmdecku OyIyT 3aI0JHEHb
3HAYEHUSIMU, TTOMOOPAHHBIME JJIsl BAIIEr0 MO3UIMOHEpa. Kcan HyXHbI (aiir He HaliIeH, ocTaBbTe 3ampoc
Ha caiiTe MO IepKKU.

3.1. Kparkoe pykoBoacTso v Ha4asio pabotbi 16
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Settings EM204

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

“ Program
Interface
Cyclic motion
Log
Graph
Uzer units
About

v Stage
Pozitioner name

Reset

Borders setup

O By position

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

Right border | 1000 0/256 steps =

Border

Stop at left border
Stop at right border

(®) By limit switches
Lirnit switch 1

Pushed position | dose -

Limit switch 2

Pushed position | close -

[] Border misset detection

left -

right -

Load settings from flash

Default file location Save settings to flash

Load settings from file...

Save settings to file. ..

Compare two files

Puc. 3.6: mDrive Direct Control, memio Settings

Cancel Apply

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

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

KouTrpoJuiep roros Kk patore!

3.1.5 MNposepka paboTocnocobHoCTH

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

4 n »

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

Power

Power voltage: 11.41V
Temp.: 52.5°%C

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

3.1.6 YnpasseHve 13 NoJ1b30BaTE/IbCKUX NMPUSIOXKEHU

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

3.1. Kparkoe pykoBoacTso v Ha4asio pabotbi 18
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3.2 lNMpumep noakOYeHUs1 MPOCTOro MOTopa

o Obwuili caywatl

o [Ipumep

— ITodzomoska
— Hodkawuenue momopa u sHKodepa K KOHMPOALEPY

3.2.1 O6wwmii cnyyaii

st TOro, 9To0bl HOJKJIIOYUTH MOTOP K KOHTPOJLIEDPY, HEOOXOAMMO 3HATH PACIUHOBKY Pa3béMa nodkA10%eHus

NO3UYUOHEPE, & TAKIKE TUMOBYIO CXEMY TOIKIIOUEHUS MOTOPA K KOHTPOJLIEPY:

19
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PRI OG

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

)
7
©|
ol

cs DVI-I connector

External 5-24 V reference supply voltage

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

LIM 1 2 |—— 1st limit switch

LIM 2 3 |——— 2nd limit switch

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

EMBRAKE (B > depending on EXT REF SUPPLY

Not connected 5

Not connected T
Not connected T
Not connected T

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

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

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

EXTIO OUT B
SYNC OUT 13—

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

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

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

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

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

— Phase B
Power GND

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

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

3.2.2 Mpumep

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

3.2.2.1 Moarotoska

s mavajia paboThl HAM TTOHAL00ATCA:

Morop;

DHKO/IED;

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

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

Bunater M2.5x6 015 KperieHust SHKOAEPa;
Tepmoxkureit;

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

3.2
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CEEEEC T
e
EEEEEEE.

Female

Housing Plug

3.2.2.2 MopgknoyeHne MOTOpa 1 IHKOAEPA K KOHTPOSEPY

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

Pwuc. 3.9: MoTop ¢ mpuKperiéHHbIM SHKOJIEPOM

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

(A) BLK 3

BLK /WHT
GRN/WHT

Puc. 3.10: Koarakter MmoTopa

TYPE OF CONNECTION (EXTERN) MOTOR

UNIPOLAR

1WINDING

SERIAL JPARALLEL

CONNECTOR
PIN_NO.

LEADS

WINDING

A —
COM —L_
A —
B —

com -
B\ —

A
A —

A A E
A\

B
B —

A T
B
L

I
B\ — | B\

BLK

BLK/WHT

GRN/WHT

GRN

RED

RED/WHT

BLU/WHT

QO ||| =M | —

BLU

BL
_ia
jB
_Hp

Puc. 3.11: Tun coequnenus

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

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

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

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

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

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

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

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

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

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

3.3 Py4dHas HacTpoiika npocpuns

e Bsederue

e [lodzomosxra % pabome

e Hacmpotixa pabouezo moka

e Hacmpotixa 6a306bLT napamempos

o Hacmpotlixa annapammvl KOHUESbT 6bikA0%amenct, npouedypa a8mokaiubposku.
e Hacmpotixa napamempos snkodepa

e Paboma ¢ noav308amensCrumMy CdUHUU,(laM,U U3SMEPEHUA

3.3.1 BBeaeHue

Tlocsie noak/rOYeHUs MOTOpa, HACTPAUBAIOTCS HEODXOAMMbIE Jjisg DPaboThl mapamerpbl (cM. IIpumep
nodxnovenus deuzamens. Paccmorpum HacTpoiiky mnpoduis Ha mpumepe marosoro Moropa Nanotec
ST5918L3008-B.
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3.3.2 loaroTtosBka Kk pabore

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

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

3.3.3 Hacrpoiika pabo4dero Toka

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

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

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

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

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

e Haxonsce B okne Settings, orkpoiire Briajgky Stepper motor. Tyr 3amarorcss Takue napaMerpbl, Kak
CKOPOCTh BPAIIEHWs, YCKOPEHHUE, PEeXKUM JBMzKeHust u ap. (noapobuee cm. Hacmpolixa Kunemamuky
deuoicenus (Iazoewii deuzamens)). B none Motor parameters-> Nominal current BbICTaBISIETCA TOK
da3zwr s MmoTopa. B 310 moste Hy:KHO Boucarh 3HaUEHNE He IpeBbIniatomiee 2.1 A:
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Settings S5M1

* Device
Borders
Maximum ratings
Motor & Driver type
0T motor
BLDC motor
Stepper motor
Power management
Brake contral
Control
Position control
Home position
PID control
TTL sync
UART
EXTIO
About device

¥ Program
Interface
Cyclic motion
Leg
Graph
Uszer units
About

¥ Stage
Positioner name

Motor parameters

|:| Rewvers

[] Move with max speed

Limit speed with max speed

Max nominal speed

|4D 0/256 steps/s

4k

[] Backlash compensation
Backlash compensation speed
Acceleration
Deceleration
Steps per turn

]
o
m

Mominal current | 2100 mA = |
|:| Current as RMS
Motion setup

Working speed | 500,256 steps/s S

575 0/256 steps

50 0256 steps/s

4k

Ak

| 100 0/256 steps/s?

Ak

| 1597 0/256 steps/s?

Ak

| 200 steps

4k

1/256 step

1

]
o

m
-1
L4

m
m

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

3.3.4 Hactpoiika 6a30Bbix NnapamMeTposB

e YkaxkeM cKopocTb Bpaienus B nosie Working speed. Pekomenyemasi Besimauna ckopoctu He Oosiee

1000 steps/s mpu mepBoM 3amycke. B Tom e okHe ykaxure Maz Nominal Speed (5000 steps/s
J71s1 GOJIBITMHCTBA, MOTOPOB ¥ MO3UIMOHEPOB ABJISETCS PA3YyMHBIM 3HAYEHUEM) U YCTAHOBUTE TAJIOUKY
nampotuB Limit speed with maz speed. /lannas HACTPOIKa HYKHA, 9TOOBI OTPAHAYUTH CKOPOCTH MOTOPA,
T.K. HEKOTOPbIE MEXAHUIECKHE CHCTEMBI MOTYT ObITH HE PACCIATAHBI HA BHICOKHE CKOPOCTH M CJUIIKOM
ObICTPOE BpALEHUE MOXKET [IPUBECTU K CUJIbHOMY M3HOCY MEXAHUKHU HOJIBUXKKHU/MOTODA.

N3 cremudmkanym MOTOPa HAMWIEM KOJIWYECTBO IIArOB Ha 000POT. st HAIIIEro MOTOpa 3TO 3HAUEHUE
pasuO 200 steps. Ykaxkem ero B mnoje Steps per turn. OOBIYHO B ONMUCAHWAX K MOTOPY NPUBOIUTCS
BEJIMYWMHA, OJHOTO IIara B I'PAJIyCcax, UCXOJd W3 KOTOPOH MOXKHO PACCIYUTATH KOJIMIECTBO ITArOB HA,
obopor, 3Hasi, 9T0 B omHOM 0bopore 360 rpaIycos.

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

3.3.5 HacTpoiika annapaTHbIX KOHUEBbIX BblK/jl4YaTene, npouenypa aBTOKanno-
poOBKN.

IIpumevanne: JIaHHBI MYHKT MOAPA3yMEBAET MCIOIH30BAHAE MO3UIMOHEPOB C ANIIAPATHBIMYU KOHUEE LML
svikarovamensmy. Ecim B Bamedl cucreme annmapaTHble KOHIEBBLIE BBIKJIIOYATETM HE IPELyCMOTPEHBI, TO
PEKOMEH/IyeTCs OTKJIIOYUTh OCTAHOBKY 1O KOHIEBUKAM B HacTpoiikax. st aroro ciemyer ybparh rajodku
Stop at right border u Stop at left border Bo BrIagaKe Borders.

Tosuimonepbl GIBAIOT € OrPAHUYEHHBIM (TPAHCJIATOPDI) U C HEOIPAHUYEHHbBIM JUAIIA30HOM JIBUKEHUs (POTa-
ropbt). Orpanuvuenne AUala30Ha NEePEMELIEHUs] MOXKET OCYIIECTBIIATHCs C IIOMOIIBIO KOHLEBBIX BbIKJIIOYATE-
Jieit wu o no3uiuu. [Ipu pabore ¢ MO3UITMOHEPAMY TEPBOTO THTIA, PU HEMPABUIHHONW HACTPOIKE KOHIIEBHIX
BBIKJIIOUATEJeN CyIeCTBYeT PUCK CIOMATh MEXaHWKY, T.K. MOJBUXKHASA YaCTh MOXKET MOMBITAThCS BhIEXaTh
3a MpEIesbl JOMYCTUMOTO IMANA30Ha, IBUKEHNA. ¥ POTATOPOB TaKO# mpobsembl HeT. Takke cieayer nuMerh
BBHU/LY, 9TO y POTATOPOB MOYKET OBITh BCEIO OJNH KOHIIEBUK.

e Jlis paboOThI C KOHIIEBBIMHU BBIKJIIOYATEISIMEA KOHTPOJIEPY HEOOXOMMMO yKa3aTh KakKoil n3 HuX Oymer
JIEBBIM, a KaKOii - mpaBbiM. VIHOTIa 3TO 3apaHee HEM3BECTHO, 8 M3BECTHO JIUIITh, YTO 008 KOHIIEBUKA TTO/I-
KJIIOYEHBI U CPAOATHIBAIOT KAXK/IBIN 10 JOCTUKEHUN CBOEH MPAHUIIBI TepeMelnenns. e HempaBuaIbHO
HACTPOUTH KOHIIEBUKHW, TO TO3UIIMOHED MOXKET 3aKJIMHUTH. [[09TOMYy KOHTDOJIED MOMIEPKUBAET TTPO-
cTyio DYHKIHIO OOHAPYKEHUsT HEBEPHO HACTPOECHHBIX KOHIEBUKOB, OCTAHABIUBASCH M0 ODOUM U3 HUX.
Yb6enurecn, 4T0:

- HO,ZLBI/I)KH&SI YaCTh HAXOOUTCA BJaJIN OT KOHIIEBUKOB;

— TloyigpHOCTh KOHIIEBUKOB HACTPOEHA MPABUJILHO (MHIAUKATODPHI KOHIEBUKOB HE IOPAT B
riaBHoM okae mDrive Direct Control). B ciyuae nenpasusibHOl HACTPORKY, NOMeHsHTE
ux nossgpuocrs (Borders -> Pushed position), uHIUMKATOPBI JIOJIKHbI IIOTACHY Th.

Control

0 000/256

4 [ | [+
|4 (2] Home B zero & Stop (2 Cydic b
-500 -400 -300 -200 -100 0 100
P I N U [ T T I T T N I T T 0 O A B A A I
¥10 steps
Move to | 0 0/256 steps g
Shift on | 0 0/256 steps a3
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— Bxkurouena ocranoska 110 oboum KoHuesukam (rajsouku Hauporus Stop at right border u
Stop at left border o Bruanke Borders).

e Brurounte dutar oOHAPYKEHUS HEMPABUIHLHOTO MOIKJIIOYeHNsT KOHIIEBUKOB Border misset detection BO
Bryaake Borders.

Settings SM1 n
¥ Device
Borders Borders setup
Maximum ratings () By position (®) By limit switches
Maotor & Driver type S
DiC motor
BLDC motor Pushed position |open -
Stepper motor Leftborder | -53200 0/256 steps = Border et -

Power management
Brake control Limit switch 2

Control Right border | 10200 0,256 steps =

Position control Pushed position |open b

Home position
PID control
TTL sync
LART
EXTIO [] stop at left border
About device

w Program
Interface
Cyclic motion
Log
Graph
User units
About

v Stage
Positioner name

Border right -

Border misset detection

[] stop &t right border

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

Compare two files

Reset Cancel Apply

Puc. 3.14: Bknagka ¢ HaCTpOWKaMU KOHIIEBUKOB

e IIpu obHapy KeHUK HEBEPHOI'O CPabaThIBaHUs KOHIEBUKA, KOHTPOJLIEP MOXKeT nepeiitu B pexkum Alarm,
ec/i BKJIO4YeHa Hacrpoiika Enter Alarm state when edge misset is detected B mento Mazimum ratings.
Pekomentyercst BKIIOUNTD 3Ty ontnio. HasHuTe nBuKeHne B 1100YI0 CTOPOHY U3 24461020 okHa mDrive
Direct Control 10 0CTaHOBKY IO KOHIIEBUKY UjIH nepexoia B pexkuMm Alarm. ITpu BosuukuoBerun Alarm
HY>KHO MMOMEHATH KOHIEBUKU MECTAMU, U3MEHWB 3HA4UEHUs B mojsx Borders->Border Ha TpOTUBOIO-
JIOXKHBIE.
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Ilpenynpexjgenume: 3amnmra OT MEPENyTAHHBIX KOHIEBUKOB HE TAPAHTUPYET, UTO O MpoDJeMe mepe-
MyTAHHOCTU MOXKHO 3a0biTh. OHa JuIIs 00ErdaeT MepBOHAYAIBbHYIO HACTPOiKy. [lpm mepemyraHHBIX
KOHIEBUKAX HEJb3s HAYUHATH JBUYKEHUE, €CITH KaKOW-THOO KOHIEBUK AKTUBEH, JayKe MPU BKIIIOYECHHON
GYHKIAN 3aIMUTHL.

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

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

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

st bostee momapoOHOIT nHMOPMAINN 0OPATUTECH K COOMBEMCMBYHULEMY NYHKMY JOKYMEHMAUUL.

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

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

1zt move direction right -

4k

Stop after limit switch -

Blind half turn

Control 2nd move direction left

Position control

4k

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

* Program

4k

Standoff |-12000 0/256 steps

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

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

Compare two files

Reset Cancel Apply

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

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

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

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

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

3.3.6 HacTtpoiika napameTpoB 3HKOoAepa

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

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

Reset

Default file location

Load settings from flash

Save settings to flash

Load settings from file...

Save settings to file...

Compare two files

Cancel

Apply

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

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

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

Mo3UIUell U MO3UIUENR, COOTBETCTBYIOIIEH OTCUYETaM SHKOJIEPA.

3.3. Pyuynas Hactpoiika npocuns
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* Device
Bu:nru:l.ers ) Position contral
Maximum ratings
Muotar & Driver type Base Encoder -
vt n:u:tCI' Threshold 3 steps 2
BLDC motor
Stepper motor Error action
Power management () Alarm on errors
Brake control
Contral @ Correct errors
Position control () Ignore errors
Home position
P1b control (] Inverted revolution sensar
TTL sync
UART

Hacrpoiika kunemMaTrndeckux XapakTePUCTUK KOHTPOJLIEPa

e Bo Bkuagke Stepper motor MoxHO yKazarb Heobxoaumoe yckopenue (Acceleration) u 3ameienue
(Deceleration) mjis uCmoab3yeMOro mMaroBoro asurareis. IIpoueaypa BeIOOpa ONTUMAILHBIX 3HAUEHU I
CTIeyIOIIas:

— Hauunasa co 3navenuii mo ymosdanuio, jenaiire nebosbime caBuru Moropa (crapr u ObICTDbIi
CTOII), OCTENeHHO yBejauuuBas Acceleration 10 Tex 0Op, 1I0KA JIBUXKEHUE [IPU ITOM HE HAUHET
CPBIBATBCS WU ObITh HEeCTaOW/IbHBbIM. [IpuMuTE yCKOpEHHE PABHBIM IIPUMEDPHO NOAOBUHE ITOIO
BHAYEHUSI.

— 3ame/reHne MOYXKHO HACTPOUTH NMpuMepHO B 1.5 - 2 pa3a GoJblne, YeM yCKOPEHHE.

e Ecim B Balmeit MexaHMIeCcKO#l CHCTEME MOIbE3 B KETAeMyI0 TO3UINI0 CIeBa W CIPaBa HEOJAMHAKOB
¥ IPUCYTCTBYET JIO(PT, TO €CTh BO3MOKHOCTH YCTPAHUTH 3Ty HEOJHO3HATHOCTH. Jiss 9TOro mocraBb-
Te rajsiouky HanpotuB Backlash compensation B Stepper motor u yKaykKuTe 3HAYEHUE, MTPEBBIIIAIONIEE
BesinanHy JIodTa. 3HAK ITONH HACTPONKY ONpENe/sieT HAMPABICHUe MOAX0ma. 1100KUTeTbHBIN 3HAK
O3HAYAET IOJAXO/, CJIEBA, 8 OTPHUIATENbHBII - cipaBa. B mone Backlash compensation speed nactpoiiTe
CKOPOCTH, C KOTOPO# OyIeT BBIMOJTHATHCA KOMIIEHCAITHOHHOE ABHXKeHme. Ké Benmunna MOTKHA OBITDH
MasieHbKoll (3HadYeHusd 50 steps/s HocTaTO4YHO), 4ro0bl He ObLIO «3aHOCOB» BO BpeMs aHTHJIIOMTA.

e Tlocsie OCHOBHO# HACTPOWKY MO3WIMOHEPA,/ MOTOPA MOYKHO YBEINYINTEH pabouyo ckopocTh. IIporenypy
HACTPOUKK paboUeil CKOPOCTH MOXKHO MPOBECTH IKCIEPUMEHTAJIBLHO, MOM0OHO MPOIEAype HACTPONKH
YCKOpEeHUs, T.e. BBIOpaTh 3HAYEHNE IPUMEDPHO B 2 pa3a MeHbIIIee, 9eM TO, IPU KOTOPOM HAOJIIOMAETC
HectabuiabHOe JBumKeHue. s mpoBepku CTAOMIHLHOCTH BPAIEHUS PEKOMEH/IYeTCs BOCIOIb30BATHCI
dyukiueit Cyclic B uarepdeiice 24061020 0kHa, TIPEABAPUTEIBLHO €€ HACTPOUS.

Device
¥ Program Cydlic motion setup

Interface Paint to point setup

Cyclic motion () Border to border
Log Left  |00/256 steps

ik

Graph (®) Point to point Right | 1000 0256 steps
User units

About

4k

e B nose Microstep mode mbl pekomenyem ocraBurh 3Hadenue 1/256 steps.
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3.3.7 PabGorta c nonb30BaTeNbCKUMU €AnHNLAMN U3MEpPeHUst

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

Hacrpoiika pabodero nmpoduiisi 3aBepimeHa.

3.4 PacyéT HOMMHANBHOIro ToKa

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

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

3.4.1 Pacyetbl Ha Da3e napamMeTpoB YHUMOJIIPHOIO MOJIHOLIArOBOr0 peXkmma
MormHOCTS paccestHus paBHA

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

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

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

P = RyI?sin®(¢) + RyI? cos®(¢) = Ryl?

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

3.4.2 Pacuetbl Ha ba3e napamMeTpoB OMMNOSIPHOrO MOJIHOWArOBOro peXxnma

MotmnocTs paccesinus pasaa P = n - Ryl g , tie Ry - conporusiienne oOMOTKH B OUIIOIAPHOM pexkume, I, -
TOK 9€pe3 OJIHy OOMOTKY B OHIIOJIIPHOM PEKUME, NI - KOJUIECTBO OJHOBPEMEHHO PabOTAIONHIX OOMOTOK.

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

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

P = RyI?sin%(¢) + RyI? cos?(¢) = RyI>

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

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

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

0

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

Current

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

3.4.4 AMNANTYOHbIR U HOMUHaNbHbLIA ToK ans BLDC

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

Bamurem HGOPMYILY AJIs MOITHOCTH MPU TAKOM MTOIKJIFOUEHUMN:

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

™ms

Psin = SRphaseI2

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

V2
7Irate
V3

Irms -

Uraxk,

2Irate
Tomp = W

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

2%0.88

Iamp = 7 ].A

3.4.5 Hactpoiika HOMUHANIbHOro TOKa

KoHTpoJsiiepsl MOTOPOB CIIOCOOHBI TPUHUMATH 3HAYEHHE HOMUHAJIBHOTO TOKA B BUIE AMILIUTYILI TOKA,
I a wnm B BHIE CPEIHEKBAAPATHYHOrO 3HAYEHUS I.p,s. BBIOOP TOro, KakuMm CnocoboM HHTEPIPEeTHpO-
BaTb BXOJHOE 3HAYEHHE HOMUHAJIBLHOIO TOKA, OUPEIEISeTCst OTCY TCTBUEM /HAJIMYUeM COOTBETCTBEHHO (hiara
ENGINE CURRENT _ AS RMS B none EngineFlags crpykrypbt engine_settings. Ilpu nacmpotxe nomu-
HaavHozo moka 6 mDrive Direct Control crmemyer MpaBUIBLHO YKA3bIBATEH CIIOCOO MHTEpIpeTanuny Toka. KoH-
TPOJLIEPHI MOTOPOB B 3TOM CJIy4ae OyayT 06ecnednBaTh MAKCUMAJIbHBIH JOMTyCTUMBIH MOMEHT, He Meperpenast
JIBUTATE]Tb.

Dror ke daar onpenensger cmbica 3naderuns Toka BLDC.

Kak n ans marosoro asurarensi, B mDrive Direct Control ecrs crnenmajibHasi rajgodka, KOTOpas ONpee-
JIIeT, KaK TPakToBaTh BBeAEHHOE B mojie Nominal current 3mauenue. Eciu rajouka «Amplitude current»
OTMEYEHA, BBEJIEHHOE 3HAYEHNE TOKA OyIeT aMIIMTYIHBIM: MAKCUMAJIbHAS AMILIATYIA CHHYCa OyIerT Bcerma
MeHbIIIe 3Toro 3uadenus. Eciu rasouka «Amplitude current» cusra, BegéHHOE 3HaYeHHE OyIeT IepecuYuTaHo
uo ¢opmysie (3) u amuTy 8 ToKa OyJeT OrpaHMYEHA Y2KE STHM [ePEeCYUTAHHBIM 3HAYEHUEM
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TexHnyeckoe onmcaHue ycTpolicTea

4.1 BHewHwun B8 n pasbeMbl

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

e Ilarama xonmpoarepa
o Odnoocras cucmema

o Mnozoochwie cucmemst

4.1.1 lnata kKoHTpoOnsepa

4.1.1.1 TeomeTpuyeckne pasmepsbl

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

qaCTHu.

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

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

4.1.1.2 Pa3bembl nogks04eHns naart

4.1.1.2.1 Pa3bem noakaoYeHust no3numnoHepa

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

» 8,90«
« 2240 >

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

Hasnavenue 66160006:

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

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

Boixoza, 5 B, 500 MA - juist crabuiin3anyuy BbIXOAHOIO CUIHAJIA KOHUEBUKOB, HCTOYHUKA [IMTAHUS SHKO-
Jepa ¥ T.n1.

Logic GND 15 KOHIIEBUKOB, SHKO/EPA U TTPOYUETO.
Qukoaep A

WuBepcubiii Karnaa saKomepa A

Qukomep B

MuBepcusrit kKanat suKoAepa B

Bxon garunka 060poToB

MuBepcHbIi BXOA JAaTYNKa 000POTOB

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

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

4.1.2 OpHoocHasa cuctema

OHOOCHAs BepCHs KOHTPOJLIEPA IIPECTABIILET COOOH NAaMY KOHMPOALEPG B METAJUIMYECKOM Kopiryce. Pas-
Mepbl Kopryca: 155 x 112 x 59 mwm.

4.1,
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Puc. 4.4: Bremnwnit Bug oHOOCHOrO KOHTpOosiepa mDrive

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

Ha 3asgmeit maHeanm pacmojOXKEHBI Pa3sem CUA08020 NUMGHUL, PA3GEM 0AA NOJKAOUEHUA K KOMNLIOMEDPY
muna USB type-B u 2 nopra Ethernet.

4.1.2.1 Pa3bémbl

4.1.2.1.1 Pa3bvem nogksoHeHusi No3nuymnoHepa

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

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

Hasnavenue 66160006:

1. Buemrree onopHoe Hanpsixkenue nmutanus, 5-24 B, mus serxonubix curnanos GPIO, EMBRAKE u SYNC
(CuzoBoe nuranue, «+»)
2. Konuesuk Nel
3. Konnesuk Ne2
4. HudpoBoit BLIXOI AJis yIPABIEHAS MAarHUTHBIM TOPMO30M, 5-24 B, B 3aBHCHMOCTHM OT BHEIITHETO HC-
roynnka nuranng (EXT REF SUPPLY)
5. He nmonkiirouen
6. He momkmouen
7. He monkirouen
8. He moakmiouen
9. Bxounoit curnan GPIO 1, 5-24 B
10. Bxommoit curnan GPIO 2, 5-24 B, anprepuarnBHas QYHKIWSA: KHOMKA TEPEMEIEHUS
11. Bxoamoit curnan GPIO 3, 5-24 B, anprepuaruBaas QyHKIMS: KHOMKA T€PEMEIICHUS
12. Boixoguoii curnan GPIO, 5-24 B, B 3aBucumocru or suemsero ucrounuka nuranus (EXT REF
SUPPLY)
13. BoixoaHoii curHas cuaxpoHusanuu, 5-24 B, B 3aBucumocTu or BHEmHero ucrounuka ruradus (EXT
REF SUPPLY)
14. Bxozmoii curnasn cunxponusanuu, 5-24 B, B 3aBucumoctu or Bremnnero ucrounuka nuranus (EXT REF
SUPPLY)
15. Amanorossiit Bxoz, 0-3.3 B, ucnosb3yemblii fj1s noakaodenus saentaero axoiicruka (JOY)
16. Ananorossiit Bxoz, 0-3.3 B, ucnosb3yembiii ajis obmiero nasnauenus (POT)
17. Boeixon, 5 B, 500 MA - nisa crabunu3anuy BHIXOJAHOIO CUTHAJA KOHIIEBUKOB, HCTOYHUKA [UTAHUS SHKO-
Jiepa u T.g.
18. Logic GND a1 KOHIIEBUKOB, SHKOJIEPA U TPOUETO.
19. Dukomep A
20. UuBepcublii Kanat suK0IEpa A
21. Qukoaep B
22. WuBepcubrit kKanasa 3uKoaepa B
23. Bxon mardmka 060poTOB
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24. VuBepcHBIl BXOJ JaT9rKa 000POTOB

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

Ilpeaynpexaenue: He pekoMmenayercs mOAKIIOYATh K KOHTPOJJIEPY WM OTK/IIOYATH OT KOHTPOJIEPA
MOTOp, ITOKa HA €ro 0OMOTKAX eCTh IMHTAHME.

4.1.2.1.2 Pa3bem cui0BOro nutaHUst CUCTEMbI

JLJIs1 TIOJIKJTFOUeHUsI CUJIOBOIO MHUTAHUS HA IJIaTe KOHTPOJIJIEPA YCTAHOBJIEH 4-X KOHTAKTHBIN pa3beM ceMeii-
crBa Mini-Fit ¢ marom 4.2 mm tuna «manay (tun MF-4MRA). 9T0oT pa3zbeMm BBINOAHO OTIHYAETCS OT AHAJIO-
I'OB BBICOKMM TOKOM HA KOHTAKT - 8 A, HamnaueMm (pUKCAIUH, BO3MOXKHOCTBIO CTHIKOBATHCS KAK C OTBETHBIMHU
yacraMu ycranossennbiMu Ha Kabesb (tun MF-4F, part number no karansory Molex 39-01-2040), tak u ¢
YCTAHOBJIEHHBIMU Ha MJIATY, B TOM YHCJE BEPTHKAIbHO (part number nmo xarasory Molex 15-24-7041). Bee
pazbembl cemeiicrBa Mini-Fit nocrymuer mo karasory Molex, www.molex.com .

9,7
<« 4.2 »

Hasnavenue 66160006:
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Muu | Haseatwue

1 CuitoBoe muranue, <-».

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

4 CuioBoe muranue, «+». 12-48 B.

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

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

B pazaene Ternukxa 6e30nacHocm.

4.1.2.1.3 Pa3bém ynpasneHus cucremoi

Konrposnepst nogkiiodaorcs yepe3 pazbém USB type-B uinu Ethernet.

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

4.1. BHewHwnii Bug, n pasbembl
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4 3
Type B

Puc. 4.7: Pazbem USB type-B

Hasnavenue 66160006

Homep | Haseanue | Lier kabensi | OnucaHue
1 VCC KpacHbrii +5V DC
2 D- Benwrit Data -

3 D+ 3etenbrii Data +

4 GND Yepubrit Semiist

Ilpenynpexaenune: Ilcrnonb3yiiTe TOIBKO MPOBEPEHHBIE U 3aBeIOMO paborocinocodbubie USB-kabeiiu!
Hewucnpasubiit unn mekadecTBenubiit USB-kabesh MOXKeT CTaTh MPUYUHON HEMPABUIBLHON PabOTHI KOH-
TPOJIIEPA, B TOM YHCJIE OMMUOOK TTPYU BPAIIEHUH MOTOPOM VI MIPU OMO3HABAHWK YCTPONCTBA OMEPAIINOH-
HO# cucremoii. /11 cTabu/IbHOTO COeIMHEHNS UCITOIB3YHTE KOPOTKIE KabeJIu C TOJICTHIMU TPOBOIHUKAMMU
U 9KPAHUPOBKOM.

4.1.2.1.4 Pa3bém nogkoyeHns OXKOoncTuka

L1 MOAKTIOUeHns JIKONCTHKA UCob3yeTcs pa3dbeM DVI-I tuma «mamas.

Puc. 4.8: Pazmepsr n mymeparnius BeiBOmOB B padbeme DVI-I gisa moakmoderns JKOUCTUKA, BUI CIEPeIn

Tabauua pacnoaoscenus nunos passema DVI-I

Muu | Haseaumne

15 JOY, ananorossiit Bxox, 0-3 B, ucosib3yercs /i MOAKIIOYEHNs] BHEIIHENO JPKONCTHKA.

17 Buixon, 5 B, 500 MA - s crabuin3anyuy BBIXOZHOIO CUIHAJA KOHIEBUKOB, HCTOYHUKA ITHTAHUS
9HKOZIEpa U T.[.

18 3eMJIs JIOTMYeCKast /11 KOHIIEBUKOB, YHKOIEPA U TTPOYEro.

4.1. BHewHwnii BUA, 1 pa3beMbl 48



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.2.0

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

Ilpumeuanmne: Ecim BbI XOTUTE MOAKIIOYUTH MXKOUCTUK HANpszKeHneM 5 B, MCmonmb3yiiTe pe3mcTOPHBIN
Jenuress HanpsiKenus. COMpoTUBIEHHE MOXKHO PACCUUTATD, HAIPUMED, B OHJIANH-KATLKYISTODE.

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

Baxkno: Awnajorossie Bxoast JOY, POT paccunransr Ha pabory ¢ mHanpsikenuem do 3.3 B. Huxorma we
mo/laBaiiTe Ha ITH BXOIbI OOJIBITIEE HANpsiKeHne, B TOM uncie 3.3 B. 910 MOXkeT HapymuTh TPABUIHHYIO
paboTy BCEX aHATOrOBBIX KAHAJIOB KOHTPOJIJIEPA W BBHIBECTH U3 CTPOSi KOHTPOJLIED WM JBUTATEb.

4.1.3 MHoroocHble cuctemsbl

4.1.3.1 Kopnyc

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

Puc. 4.9: Bremunit BuI IBYXOCHBIX W TPEXOCHBIX KOHTPOJIIepoB mDrive

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

Ha 3azgmeit maHennm pacmoyiOXKeEHBI Pa3sem CUA08020 NUMGHUSL, PA3GEM 0AL NOOKAOUEHUSA K KOMNLIOMEDPY
muna USB type-B u 2 nopra Ethernet.
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4.1.3.2 Pa3bémbl

4.1.3.2.1 Pa3bem nogksoyeHust no3numnoHepa

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

>890
2240 >

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

Hasnauenue 6v1600086:

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

22. WuBepcubrit Kanasa suKoaepa B

23. Bxon mardmka o60poTOB

24. VuBepcHDIHl BXO JaTYHKa 000POTOB

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

Ilpeaynpexxaenue: He pekoMmenayercss moaKIIOYaTh K KOHTPOJJIEPY WM OTK/IIOYATH OT KOHTPOJIEPA
MOTOp, ITOKa HA €ro 0OMOTKAX eCTh IMHTAHME.

4.1.3.2.2 Pa3bem cua0BOro nutaHUs CUCTEMbI

JL71s1 TIOJIKJTIOUeH s CUJIOBOIO TUTAHUS HA IJIaTe KOHTPOJIJIEPA YCTAHOBJEH 4-X KOHTAKTHBIN pa3beM ceMeii-
crBa Mini-Fit ¢ marom 4.2 mm tuna «manay (tun MF-4MRA). D9ToT pa3beM BBINOAHO OTIHIAETCS OT AHAJIO-
T'OB BBICOKMM TOKOM HA KOHTAKT - 8 A, Hamn4yueMm (hUKCAIUH, BO3BMOKHOCTBIO CTHIKOBATHCS KAK C OTBETHBIMHI
yacraMu ycranossenHbiMu Ha Kabesb (tun MF-4F, part number no karanory Molex 39-01-2040), tak u ¢
YCTAHOBJIEHHBIMU HA LUIATY, B TOM 4ucJe BeprukasbHo (part number no xaranory Molex 15-24-7041). Bee
pazbembl cemeiicrBa Mini-Fit moctymusr mo karamory Molex, www.molex.com .
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7
A
~ N
» <
. v
v
Hasnavenue 66160008:
Muu | Haseatue
1 CuitoBoe nuranue, «-».
2 CwuioBoe niuranue, «+». 12-48 B.
3 CuitoBoe nuranue, «-».
4 CwusioBoe niuranue, «+». 12-48 B.

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

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

4.1.3.2.3 Pa3bém ynpasneHus cucremoi

Kourponnepsr monkiodaiores depe3 pazbém USB type-B uwau Ethernet.

4.1. BHewHwnii BUA, 1 pa3beMbl 52



mDrive

PykoBopacteo nonb3osarens, Beinyck 3.2.0

Puc. 4.11: Kabesnr USB type-A - USB type-B

Hasnavenue 66160006:

1 2

4 3

Type B

Puc. 4.12: Pazvem USB type-B

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

3 D+ 3esieHbli Data +

4 GND Yepwubrit Semis

U 9KPAHUPOBKOM.

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

4.1.3.2.4 Pa3bém noakoueHust aXX0oncTuka

Mg nopkrovyenus pkoiicTuka ucnosbdyercd pazbem DVI-I tuma «mamay.
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Puc. 4.13: Pazmepnr u nymeparust BbiBooB B pazbeme DVI-I g nmogkmodenus TKORCTHKA, BH, CIIEPETH

Tabauua pacnoaoscenus nunos passema DVI-I

Mun | HaseaHwue

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

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

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

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

Ilpumeuanmne: Ecim BbI XOTUTE MOAKJIIOYUTH MKOUCTUK HANpszKeHneM 5 B, MCmonb3yiiTe pe3mcTOpPHBIT
Jgenuress Hanpsikenus. COMpoTUBIEHHE MOXKHO PACCUATATD, HAIPUMED, B OHJIANH-KATLKYISTODE.

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

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

4.2 KnHemaTunka n peXxxuMbl ABUXKEHUSA

4.2.1 [IBuM>keHune C 3aJaHHOIA CKOPOCTbIO

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

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

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

IIpu mosydenun KOMAHIBI JJjIs HAYAJIA JBUYKEHWS KOHTDOJIJIED MTEPEMEINAET IBUTATENHb C 3apaHee HaCTPO-
€HHOHl IoJIhb30BaTesieM CKOpOCThio. CKOPOCTh MOKeT ObITh 3aJIlaHa U3 COOTEEMCMeEYouLez0 pa3dent MeHio
«Settings. . . » npoepammv, mDrive Direct Control winu ¢ nomorpio Bbi3oBa (byHKIMU set_move_ settings(),
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(cM. pasuen Pykosodcmeo no npozpammuposaruio). SHaUEHHEe CKOPOCTH npu pabore ¢ WaroBbIMU MOTO-
paMu MOXKHO 33JaTh B IEJIBIX IArax W MUKPOIIarax B cekyHmy, ais BLDC-moTopoB ckopocth 3amaercs B
oboporax B muHyTy (RPM).

CKOpOCTh CIEIMUATBHBIX JIBUXKEHUM, TAKUX KaK KOMNEHCAUUAL AOHMa WA A6MOMAMULECKAL, KAAUOPOBKA
HYA60T NO3UUUY, OTIAUIACTCS OT O0IIell CKOPOCTH [IBHKEHUs U HACTPAUBAETCH OTIEJILHO.

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

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

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

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

4.2.2 [1Bn>keHne B 3a4aHHYIO TOYKY

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

1 _move(50) | 4% | |

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

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

Puc. 4.14: /Ipuxkenve B 33JaHHYIO TOIKY

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

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

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

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

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

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

4.2.3 CmeuleHune Ha 3agaHHOe paccTosiHue

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

1. _movr(50) } ‘jo i |

2. _movr(100) ‘\ % | a)

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

Puc. 4.15: Cmemmenne Ha 33JaHHOE PACCTOSTHHAE

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

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

4.2.4 [1Bn>kKeHune C yCKOpeHuem

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

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

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

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

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

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

4.2.5 KomneHcauuns ntocra

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

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

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

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

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

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

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

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

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

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

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

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

4.2.6 PesepcupoBaHune aBu>xeHusi

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

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

Ilpenynpexaenue: Pesepc oTHOCHUTCsST K HACTPOUKAM, H3MEHEHHE KOTOPBIX CKA3bIBAETCS HA BCeil pa-
6ore KoHTpOJLIEpa. Paborasiue panee ckpunmo. mDrive Direct Control wiu cobecmeenHvie npozpammol
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YynpasaeHUuA KOHUEBDBLE BDIKANOYUATNEAY

4.2.7 PekomeHaauunn anst TOYHOTO ABUXKEHUS

KonTpoanep crmocoben aBTOMATHYIECKH MOACTPANBATHLCA IO HEOOXOMUMBIH PeKUM, Oy/Ib TO MOMAEPIKAHNE
CKOpOCTHU 1t KoOpuHaTbl. HO CKOPOCTb 1 KA4eCTBO HOACTPOIKY 3aBUCAT OT HACTPOEK KoHTpoJuiepa. [Ipak-
THYECKYU MIHOBEHHO BBIXOIUTE HA TPEOYEMbIi PEXKUM CIIOCOOEH MTArOBBI JIBUTATEb B PEXKUME TIO3UIIMOHUDO-
BAHUs IO ITAaraM u MuUKpomaraMm. Eciu marosbiit 1puratesisb (Gu3ndeckn HECIOCOOEH 0DeCeYnTh TpedyeMyio
CKOPOCTb WJIM YCKODEHHE, TO CKOPee BCero JBUKeHue BoBce ocraHoButcs (copsércs). I[Ipu ucnosb3oBanuu
JaT9uKa 00pATHOW CBSI3U, TAKOTO KAK KBAaJAPATYPHBIA IHKOAED, B KAYECTBE OMOPHOTO, JBUMKEHUE IArOBO-
IO JIBUrATE/Ist HE COPBETCs, HO BO3MOXKHO, YTO KOHTPOJIJIED HE CMOKET O0ecneduTb TpedyeMble mapaMerpbl
JIBUYKEHWS.

Henpsimast cBsi3b M€Ky BO3IAEHCTBHEM YNIPABISAIONIENR CXEMBI W CMEIEHHEM ITOJI0KEHUs TO3UIMOHEDA C
BLDC-MmoTopoM OpUBOIUT K 3aME/JIEHUIO BBIXOJA HA TpeOyeMyto KOOPAMHATY WM Ha TPEOYEMYIO CKOPOCTb.
YCKOpHUTH 3TOT MPOIECC U CIAEIATH ero 0osiee CTabuiIbHBIM MOXKHO HCIOJIb3Ys CIEAYIOINe PEKOMEH IAIINN:

e B kouTpoLIEp 3arpyKEH U UCIOIb3yeTcs MPodUIb, COOTBETCTBYIOIINN MCITOIH3YEeMOMY TIO3UIIMOHEDY.
Eciu BBl He yBepeHbI, 4TO MPOMUIL BEPHBIH, 3arpy3ure npoduib u3 pasiena Koudurypamnmuonube
Qaiin.

e Morop He monajgaer B PeKUM OrpaHUYEHUs OJHOIO u3 paboumx napamMerpoB (TOK WIIM HAIPsKEHUE),
cM. 1oapobHee pasuesibl Ozparuiument, Ha 08U2aMeris, Ynpasienue numaruem momopa. Takoe orpa-
HUYEHNE BBl MOYKETE 3aMETUTD [0 MOPU30HTAILHOM mosTocKe Hal nHankaropoM Current B 6ioke Power,
Voltage nnu Speed B 6510ke Motor Inasnoe okHo npozpammuv, mDrive Direct Control 6 peswcume ynpaes-
AeHuA 00HOT 0Cb1o, IOAPOOHEE CM. pasaeabl O2paHuyiument Ha 06ULAMENAL, YNPasieHUe NUMAHUEM
MOMOPA.

° OTCyTCTByIOT MeEXaHU1IEeCKHUEe IPEIATCTBUA JAJid ABU2KEHNHA, 3aK/IMHUBAHUE OCH WJIA IIO3UIOHEDA.

e MormHocTh NpuMeHsieMoro GJIOKa muTaHust goctarodna (cMm. Texnuka besonachocmu).

4.2.8 PID-anroputm pgnsa ynpasnedusa BLDC psuratenem

4.2.8.1 Onucanue anroputma

Vupasneane BLDC gsurarenem ocymectsisercs ¢ nomoinbio PID-perynsaropa. Perymupyemoit Besmmannoit
ABJIgeTcsa kKoopauHaTta. g obecrneueHns BO3MOXKHOCTH [IBUKEHUS, CAMA PEryIupyeMas KOOPIWHATA, U3Me-
HSIETCSI B COOTBETCTBUU C YCTAHOBJIEHHBIMU HACTPORKAMU JIBUYKEHUS W TIOCTYMUBITUMEU KOMaHIaMu. V3mers-
IOIIYTOCS BO BPEMEHU PEryJInPyeMyio KOOPAMHATY fajtee Oy/1eM HAa3bIBATh OeryImeil mo3umnueii. ¥ mpaBiIsiionmM
CUI'HAJIOM PEryJisiTOPa sABJSETCs MOJYJb BEKTOPA TOKA, KOTOPbIH (BEKTOD) YAEPKUBAETCH IIEPIEH IUKYJISPHO

poTOpYy.

U(t):I+P—|—D:Kp~E(t)+Ki/E(t)dt+Kd%§t), :

U(t) - ynpasisgoliee Bo3/elicTBre
E(t) - pasHuIEa MeXK Iy Oeryieil KOOpAUHATON U TEeKyIeil KOOPAMHATON TBUTATEST

Ky, K, Kq - K03 drnmenTsr ycnnenns MponopIHoHaIbHON, WHTerpaabHoil n auddepeHnnaabHoi coCTaB-
JIAIONIAX PEryJsIsiTopa, cCooTBeTcTBeHHO. KoadduimeHTs peryasaropa 3a/1ai0Tcs ¢ TIOMOIIBIO CO0MEEmcmeyio-
wezo mento nporpammbl mDrive Direct Control wiu ¢ momorpio Bb3oBa dyukuuu set pid _settings(), (cu.
pazuen Pykoodcmeo no npozpammuposanuio).
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4.2.8.2 OcobenHoctu paboTbl anroputma

4.2.8.2.1 Koapduuyuentsl PID-perynsatopa

Hns Toro, 4Tobhl onTuMasnbHble Koabdunnentsr PID-perynsitopa He Bhixoaman n3 amanasona [0..65535],
3a/IaBaeMble TOJIb30BATEIEM 3HAYEHNS HOPMUPYIOTCH.

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

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

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

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

4.2.8.2.2 MonagaHue B LENEBYIO NO3ULMIO

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

Ilpenynpexaenne: Ecau PID-peryasarop HACTpOEH HEIPABUILHO, BO3MOXKHO BOSHHKHOBEHNE JITATETb-
HBIX KOJI€DAHUIT OKOJIO TIEJIEBOI [TO3UIUH, XOTS JBUKEHUE U OyJIeT CUUTATHCH 3aBEPIIEHHBIM.

4.2.8.3 PyudHas HacTpoiika ko3dduumventos PID-perynaropa

s tomkoit HacTpoiiku kodddunmentoB PID-perymsropa cyiecTByeT crnenuajbHOE OKHO MPOrPAMMbI
mDrive Direct Control (Settings -> PID control). B okHe BbIBOAHTCS 3aBHCHMOCTH OT BPEMEHH CKOPOCTH
BLDC-upurarens u ommOKyU CJI€I0BaHUS COOTBETCTBYIOMIEH KOOPAUMHATE, BU OKHA [IOKA3aH HA CKPUHILIOTE
HUAXKE.
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Jl71st KOpPEKTHON PAabOThI IBUTATENSA HYKHO JOOUTHCS YCTOWIMBONW KOMITEHCAIIMY OITHOKY CJIEJOBAHUS.

4.2.8.3.1 LUaru no Hacrpoiike ko3chhuyneHTos:

1. JIna wagasna wyxuo ouexautb PID-koaddunuentsr. YaurbiBasg CrpyKTypy YIPABJIAEMON CUCTEMbL, UX
MOXKHO BBIUYHCJIATH 10 YIPOIIEHHBIM (hopMmyiaM. [IjIs 3TOr0 UCIOIB3YIOTCS MapaMeTphl U3 JOKYMEHTA~
MY HA COOTBETCTBYIOIIUI ABUTATEb U TIO3UIIUOHED.

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

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

In

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

e M - Macca Harpy3ku (Kr).

M

e J — —

Ko

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

, rue F,, - nomunasibHas (MakCuMaJsbHOE)

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

HO).

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

JIBUYKEHWE B CTOPOHY. Ec/in HaumHaI0TCst BUODAIMH U CPBIBBI, HYKHO yBeTMInBaThH AuddepeHnnaabHbIi

4.2. KnHematnka v pexvnMbl 4BUXEHUS
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k03 duuuenr (Kdf), ysenuuusars, noka 3aMerHo ymeHbluenue Kojiebanuii CKOpocru OK0JI0 Tpedyemo-
rO 3HAYEHUS.

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

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

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

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

4.2.9 Feedback EMF

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

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

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

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

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

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

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

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

4.2.9.2 lMosepexvie gBuratenst Npu BO34eNCTBAN BHELWHER CUJibl

B pexxmme gyacToTHOro ynpasJieHus: - llosoxkenne poTopa He KOHTPOJTUPYETCS, HO TOK PaBEH HOMUHAJIb-
HOMY 3HadeHwmio. TobKO BHEITHSS CUJIa, ITPEBBIMIAIONIAS MOMEHT yAep:KaHus, MOXKET TMPUBECTH K IMOTepe
11aroB
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B pexxume 1mosieopueHTUPOBAHHOTrO ynpasJieHus:: - Eciiu cuia Moxer ObITh [IPEOIOJIeHA, TO JIBUKEHUE
TTPOJIOJIZKAETCS € 33/IAHHOM CKOPOCTHIO; - Ecin cuia He MoyKeT ObITH MPEO/I0JIeHa, TO yCTaHaBIuBaeTcs dJar
PowerLimited n ycranoBienHoe 3HaU€HHEe CKOPOCTH HAYMHAET YMEHBIIATHCS B COOTBETCTBHH CO 3HAYEHUEM
3aMe/|JIeHHs], yCTaBKA [OJIOKEHHUsl, Olpe/esiseMas JOrUKOl reHepaTopa mpoduiis CKOpocTH (MHTErpai oT
CKOPOCTH), U3MEHSETCs COOTBETCTBEHHO; - Eciu neficTBre CUJIbl IPEKPAINAETCs, TO PACXOXKIEHUE MEXKILy
YCTaBKOI M peasbHOM no3unuei Oymer Kommencuposano 3a caer PID perymaropa nozunum; - Ecu cuna e
MOYKET ObIThH MPEOI0JICHA TIPUBOIOM (TIPEBBIMIAET YAEPKUBAIONLYIO CHITY ), TO HA TIOPOre CKOPOCTHU MPOUCXOIUT
MEPeKJIIoYeHNe C TIOCIELYIONINM OTKAa30M POTOpPa U TOTEpeil I1aros.

4.2.9.3 Bobibop napamertpos L, R u backEMF pgns anroputma EMF

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

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

Suauenuss R  u L cnenyer 6pars zHenocpegcrenno u3 datasheet.
3HavyeHne TOTOKOCIEIIEHUsT POTOPa Ay, Hm/a MoXKeT ObITh TOJIYYEeHO CIAEIYIONM 06pa3oM:

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

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

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

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

4.2.9.4 Bobibop ko3 dpuuynentos PID gns EMF

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

TounocTb no3uruu M0 TPOPUITIO OIPEIETACTCT MHOTUME (DAKTOPAMHU:

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

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

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

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

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

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

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

4.2.9.4.1 Anroputm paboTbi

Bxosom perynsaTopa sSBASETCS:
e 0, - )Kejaemoe NOJIOKeHKE POTOpa, (paj), 3Hauenue GOpMUPYETCs FreHepaToOpoM MpOoduis CKOPOCTU

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

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

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

3akon ynpasisienus: 1. Boruucnenune ommubku perynmmposanus: 0, = 6, — 6,,, we = w, — wy,, 2.Pacger
t
cunpt ToKa: Iy, = Kpbe + Kqwe + K; [ Oedr

PerynaTop cHaGKeH KOHTYPOM IPOTHBOHAKOILJIEHHS, Ha OCHOBE aJITOPHTMa YCJAOBHOTO HHTerpuposanue. Poct
MHTErPATLHON YaCTH MPEKPAINAETCs, €C/IH IPOM30NILIO HACKIIeHNe CHIbL TOKA (| Iy, | > Inmagzandly, - 6. < 0)

4.2.10 Feedback encoder

B sToMm ciiyuae Bce mapaMeTphbl MOTOPa, B TOM YHCJIE TIOJIOKEHNE U CKOPOCTh JABUKEHUsI, U3MEPSIOTCS HEIo-
CPEJICTBEHHO C TIOMOIIBIO0 HKOJEpa U UMEIOT Pa3MepPHOCTH, OCHOBAHHBIE Ha OTCYeTax 3HKozAepa. llosoxkenne
0TOOPaXKaeTCsi HEMOCPEJACTBEHHO B OTCYETaX IHKO/AEPa, CKOpocTu Beipazkaiorcs B RPM - oboporax B MunHyTY.
CKOpOCTh JIBUKEHHST PACCUYUTHIBAETCS KOHTPOJLIEPOM HA OCHOBE JAHHBIX 00 M3MEPEHHOMW CKOPOCTH U 3HAYE-
HUU KOJIMYECTBA MMITYJILCOB IHKOAEPA HA OQWH TOJHLIH 000POT OCH MOTOPA, YKA3AHHBIX B OJIOKE HACTPOEK
obpatrHoil cBs3m Bo BRIaake Hacrpoiika kunemarnku japrskenns (IIazoswii dsuzamens), (BLDC momop).
OtmernMm, 9T0 B ciydae ucnosb3oBanus BLDC moropa peotcumo, noddeporcarus 3adanmnoti ckopocmu, dsuotce-
HUA 6 3000HHYI0 MOYKY U BCe IPOU3BOAHBIE OT HUX PabOTAIOT ¢ MOMOLILI0 ajropurMos PID-perynuposanus
u TPedYIOT coomeememayouus Hacmpoek . s MAroBbixX JBATATENEH PEXKUAM BEJIYIIEr0 SHKOJAEPA ONTHMHE-
3UpPyeT yUPABJIEHUE JBUIATEJIEM, 33 CUET Y€r0 YMEHbIIAIOTCH Iy Mbl DU JABUKEHUH, CTAOUIBHO IIPOXOSATCS
PE30HAHCHBIE CKOPOCTH, JOCTUTAETCS DOJIBINTAs CKOPOCTH BPAIIEHWS MO CPABHEHUIO C PEKUMOM paboThl Oe3
9HKOJZIEPa, 0e3 pUCKa MOTEPH IMAroB, TPU KOTOPBIX COMBAETCS KOOpPJAWHATA W TpeOyeTcs TMOBTOPHAS Ka.AUO-
POBKaA.

Yceranosure napamerp Feedback B Encoder B nacrpoiikax Device -> Stepper motor page. Obparure BHUMA-
HUE, YTO JTA MO3UINSA HAXOAUTCS B OTCUETAX IHKOIEPA.

4.2.11 Feedback encoder mediated

JaHubIit pexkuM paboThl ONMTUMAJILHO HUCIOIL30BATH B CHCTEMAaX C OOJILITMMU JIIOPTAMU JIs TOMaJAHNs B
HEOOXOIMMYI0 KOOPIMHATY 33, HECKOJIBKO MTepanuii, B cpegaeM ot 3 10 10. DTOT pekuM UCHOIb3YeTC JIJIst
IarOBBLIX ABUTATEJIEH.

s 3T0r0 pexkmma BCe mapaMerpbl MOTOPA, B TOM YHUCJIE [IOJIOXKEHWE W CKOPOCTH JIBU2KEHUs, 33/1aI0TCH U
OTOOPAYKAIOTCS HEMOCPEJICTBEHHO C MOMOIIBI0 SHKOIEPA W WMEIT PA3MEPHOCTH, OCHOBAHHBIE HA OTCUYETAX
suKoAepa. OIHAKO B KOHTPOJLIEPE CAMO JBUKEHUE OCYIIECTB/ISETCS B IIarax.

IIpunnun padorsr: [Tomyaennbie oT BHeITHEro nHTEpdeiica 3HaIeHnsS KOOPAMHAT MePECINTHIBAIOTCS B IMIATH 1
[IPOUBBOUTCS [TEPBAsi UTEPAITUS JIBUKEHIS, IO 3ABEPIIEHUI0 KOTOPOIT OCYIIECTBIISETCS MPOBEPKA MOJIOKEHU ST
1o ’HKozEepy. Jlajiee onpenensrorcs 3Ha9eHus OTKJIOHEHUS [IJisi HOBOM MTEPAIMU U OCYIIECTBIISIETCs] HOBbII
[IAKJT TIOIHE3Ja. JTO MPOUCXOIUT 10 MOMEHTA, TIOTAIAHNS C 33JAHHON TOYHOCTHIO B YKA3aHHYI0 KOODIUHATY.

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

4.2.12 Pexxnmbl OCTAHOBKU ABUXXEHUS
B konTpomiepe cymecTByeT aBa PeKUMa MPEKPAIEHUsT IBUKEHUST:
o Hewmenmennasi ocTaHOBKA,

e OcraHoBKa C 3aMeIJIEHUEM.

4.2.12.1 HemepneHHasi 0OCTaHOBKa

Hewmepgennasi ocranoBka JBuKenus mpoucxonur mo komauge STOP. Konrposuiep crapaercss MIHOBEHHO
OCTaHOBUTD BPAIEHUE BAJIA, JIBUTATEJIs. DTO MOKET IIPUBECTH K IIPOILYCKY IIArOB B IIATOBOM JABUIATEE, €CJIU
HE MCMOJIb3yeTCst O0paTHas CBsA3b. Pe3K0e MpeKpalleHne IBIUKEHNsT MOYKET MaryoHO BIUSIThH Ha, 000PYI0BAHHE,
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HAIpAMEP, MOXKET IPOM30UTH CABUr OOPA3IOB HA MPEIMETHBIX CTOJHMKAX MHUKPOCKOIIOB HJIH IOTPEOOBATH
JOTIOJIHUTEIbHO IOCTUPOBKY ONTUYECKON JIUHUM MOCJIE PE3KOl OCTAHOBKH.

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

4.2.12.1.1 OcraHoBka C 3ameaneHuem

OcraHOBKa, JIBUXKEHUsI C 3aME/IJIEHUEM BbIIOJIHsieTCs 110 Komatge SSTP. B 31oM pexkume npoucxoauT IjiaBHast
ocTaHOBKa ¢ 3amemenunem Deceleration, €Cm OHO HE OTKJIIOUYEHO B HACTPOUKAX JBUMNCEHUA C YCKOPEHUEM.

Ilpenynpexgenue: Eciu deusicenue ¢ yekopernuem OTKIIOUEHO, TO PASHAIIBI MEXK Y PEKUMAMHI OCTAHOBKHU
C 3aMejJIeHHeM W HeMeJJIeHHOH ocraHoBku He Oyzer. ITo xkomanme SSTP Oyner HpOUCXOAUTH pe3Kast
OCTAHOBKA.

4.3 OcHoBHble BO3MO>XXHOCTU KOHTpOJIJIepa

4.3.1 lMoppep>xnBaembie TUMbl gBurartenen

B macrosimuii MomenT KoHTpOJLTEp moaaep:kuBaer tarosbie 1 BLDC nBurarenu. XapakTepucTuku moaep-
JKUBAEMbIX JIBUrATeeil MOXKHO TOCMOTPETh B paszese Ternuveckue rapaxmepucmuk.

4.3.1.1 Llarosbie asurartenm

OCHOBHBIM TIAPAMETPOM IIIArOBOTrO JBUTATEJS SIBJISIETCS €r0 HOMUHAJIbHBIN TOK. HOMWHAIBHBINA TOK JBHTA-
Tesist MOYKHO YCTaHOBHTDH BO BKJIaAKe Hacmpolka kunemamury deusicenus (Illazoswd deuzamens).

BaxkHo: VYcTaHOBKA 3aBBIIMIEHHOIO TOKA IMOCTEIIEHHO MMPHUBEAET K MIEPErPEBY JABHUTATE S U €ro (pU3UMIECKOi
mosioMke. O0s13aTeIbHO TPOKOHTPOIMPYHTE, YTOOBI OBLIT YCTAHOBJIEH HOMUHAJIBHBIM TOK, COOTBETCTBYIOIIUI
HCIIO/IB3YeMO TOABMKKE. B mpemycTaHoB/IeHHBIX TPOMUIAX TOIBUKEK BCE HACTPONKHU YK€ CAEJTAHBI TTPa-
BIJIBHO.

JpyruM BazKHBIM [TAPAMETPOM SBJIACTCA PEKUM JIC/ICHNs I1ara. B IIOTHOMIAIOBOM PEXKHME JIBUTATENDb IIe-
pPEeMeNaeTcs Ha BeJMYMHY yrja mara (Hanpumep, asuraresib ¢ marom 1,8° cosepruaer 200 maros 3a onuH
HoJIHBIHA 000poT). B pexxume JejieHus mara OCHOBHO 1Al JABUTATE I MOXKET JIEJIUThCA 10 256 pa3. desnenue
mara yaydIiaer TIaaKoCTh IMePEMENeHn 1 MUHUMHI3HPYeT 3PPEKTHI PE30HAHCA HA HU3KUX CKOPOCTSX.

Jocrynnbl cieyionmue pezKuMbl JIe/I€HAs [IAra;
e 1 (mosHbIi) Tar
e 1/2 mara
e 1/256 mara

Pexkum Mukpouiara ycranasiausaercs Bo BrJagke Hacmpotra xkunemamury deusicenus (Llazoswiii deuza-
meab) WIN KOMaHJAME HACTPOHKU MOTOpa, CM. paszaen Onucanue npomokoss obMmerna U OMUCAHUE COOTBET-
cTByIONMX (DYHKINN B pazfesne Pykosodcmeo no npozpammuposaHuio.

IIpumeuanune: Kourposuiep Bcerza ucnoib3yer BHyTpenHee aesenue mara 1/256. Ilpu cmene nosnb3osa-
TejieM JieJieHus mara Ha bosee rpyosiit, B IIO orobpazkaiorcs TOJIbLKO KpaTHble 6osiee rpyboMy JeIeHUIo
MO3WINK, YCTAHOBKA U MEPEIada CTAHOBUTCS BO3MOXKHA, TOJBKO B TaKWX, O0jee rpyObIX JeIeHUsIX. TO ClIe-
JIAHO J1JIs1 TIOJJIEPKKH YCTapEBINero ¥ COBMECTUMOCTH € y2Ke cyrectsyionmmM 110, paborarommM Ha JieTeHnsIX
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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 orimmauu or mmarosoro asurarens, qis yupasieaus BLDC npuraresiem KOHTPOsIEpy HEOOXOAMMO HAJMIUN
0o0OpaTHOl CBSI3U MO3uluu JBurarens. B Hacrosinee BpeMs, B KA4ecTBe JaT9rKa OOPATHON CBA3M HOIEPKI-
BaETCsT TOJBKO aHKodep.

OCHOBHBIMU MTAPAMETPAMU JIBUTATEIS ABJITIOTCS MAKCUMAJIBHBIN TOK ¥ HAMPS2KEHNE, KOTOPbIE YCTAHAB/INBA~
1oTcst BO BKiaake Hacmpotika xunemamuru deusicerus (BLDC momop). OCHOBHBIM TIapaMeTpoM sHKodepa
SABJIAETCH KOJIMIECTBO OTCIETOB HA 0OOPOT.

Vupasnenne BLDC guraresnem npou3BoauTcst ¢ moMmornso PID-pezyasmopa. Tlepen magamom paboThl pe-
KOMEH/IYeTCsI BHUMATEIbHO O3HAKOMUTHCS ¢ pa3aenaom PID-anszopumm das ynpasaenus 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

s ynpaBiienre TOKOM B OOMOTKAX [IBUTATEJISX UCIOJIb3YETCs MIPUHITUIT IITHPOTHO-UMITYJIbCHOM MO/TYJISAIINAN,
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 pa3ubiM. Takue pe3kue KoeOaHNsS TOKA MOTYT MPUBOIUTH K TOMY, YTO MOTOD HArpeeTcs

CHJIbHEe, YeM OXKHJIA€TCsI IPU HOMHUHAJIBLHOM TOKE, T.€. %;‘51 > 1, rae RIS2 - MOIITHOCTb, KOTOpasd OXKHUJaJ1acCh
s

OBl IPU HMPOXOXKIEHUU MOCTOSAHHOIO TOKA [Ig, Preq - MEHCTBUTENbHAS MOIITHOCTD, BBIIE/IAEMas B JBATATEE.
YT00BI OIEHUTH MEPETPEB, PEKOMEHIYeM BOCIOJIB30BATHCS CJIEAYIONINM TPAGUKOM:
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Relative heat

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

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

MoTop RT/L

20 0.19576
28 0.07253
28s 0.07168

4118L1804R | 0.02715
411851404R | 0.02844

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

ITocaenoBaresbHOCTD JdelicTBUIA:

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

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

e Oupejenenue neperpesa. Ilocse mepBbix AByX IMAroB Ha rpadpuk MOXKHO HAHECTH COOTBETCTBYIOILYTO
TouKy. Tenepb Hy’KHO OMPEIEIUTH 00JIACTH, KOTOPhIE COOTBETCTBYIOT CTEMEHIM Tieperpesa. Hampuwmep,
obmactu Mexty unuamu 1.1 u 1.2 cooTBeTCTBYIOT 3HaueHusM Tieperpesa 1.1+ RIZ u 1.2 % RI2.

4.3.2 OrpaHnyutenu Ha gsuratensax

s obecrievenust 6€30MacHOT pabOTHI ABUTATEIEH TPEIYCMOTPEHBI OTPAHUIUTE TN 10 TOKY U HATIPS2KEHUIO HA,
00MOTKAaX JBHTATENs], & TAK K€ OTPAHUIECHIE MAKCHMAJIbHBIX 0G0POTOB OCH MOTOpA. JIaHHBIE OrpaAHUYEHMS,
€CJIM OHM AKTMBUPOBAHBI IPUBOJAT K ILJIABHOMY CHH?KEHHIO MOIIHOCTU M CKOPOCTH BPAIIECHUSA JIO 3HAYEHHUH,
TMPUBOISAIINX K CHUYKEHWIO OTPAHWYMBAEMBIX TIAPAMETPOR IO YCTAHOBJIEHHLIX 3HaueHwii. Jlanuas GyHKImus
OTIEPUPYET CO 3HAUCHUSIMU TOKOB U HAMPSKEHUH HEMOCPEICTBEHHO HA MOTOPE, B OTJIUYHE OT KPUTHUECKUX
mapaMerpoB, KOTOPhIE OMEPUPYIOT C TOKAMHU U HAMPSYKEHUSIMU HA BXOJE KOHTPOJIIepa. JIpyrum oriuauem
«OTPAHUYATETEH> OT KPUMUUECKUT NAPALMEMPOS ABIAETCS TO, YTO MEPBbIE HE MPUBOIAT K OCTAHOBKE MOTOPA,
U mepexoy B cocrosaue Alarm, a Juinb OrpaHUuIMBAIOT POCT TOKA, HAIIPSAZKEHUS MM 00O0OPOTOB JIBUTATE S,

s BLDC moropos:

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

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

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

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

Baxkno: ll3MmeneHne MakKCHMAaJbHOTO HANPSYKEHWS MUTAHUS MOTOpPA MOXKeT MpHUBECTH K paccTpoitke PID-
perynsaropa. ITonpobuee cmorpure B pasuene PID-arzopumm s ynpasaenus BLDC deuzamenem.

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

Paboma 02PAHUYNYUMENA TNOKA.

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

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

Jors I JT:

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

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

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

4.3.3 KoHueBble BbiKaO4YaTenn

4.3.3.1 3apayva KOHUEBLIX BbIK/KOYaTenein

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

4.3.3.2 O6wwme HacTpoiikun

Ecin KOHIEBUK CYMTAETCS aKTUBHBIM, TO B CTPYKTYPE COCTOSIHWS BHICTABJISETCSI COOTBETCTByOmui diar, a
Ha zaastom okne mDrive Direct Control BBIBOIMTCS COOTBETCTBYIONMI 3HAYOK (J1eBblii wiu npasbiii). Kon-
TPOJIJIEP CIIOCOOEH OCTAHABIMUBATD JIIOOOE JIBUM2KEHUE B CTOPOHY OOOMX AKTHBHBIX KOHIIEBBIX BBIKJIIOYATEEN
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(J1eBOroO M LPABOIO), TOILKO OLHOIO (JIEBOIO MJIM LIPABOIO) WM HE OrpaHuduBaTh iaBukenue. Hacrpoiika
KOHIIEBUKOB MOXKeT ObITh BbinosiHena B mDrive Direct Control (cm. Hacmpotxa duanasona dsusicerus u

KOHUEBLLT GbLK/LTO‘L(l’IneJLe’[J,) .

4.3.3.3 lMporpammHoe orpaHnyeHne guana3oHa ABUXKEHUNA

Eciu annaparsbix orpaHuduTesieil HA JUAla30H JIBUXKEHUS HET, & IIO3UIIMOHED TPebyeT Takoro OrpaHude-
HUS, TO MOXHO MCIOJIH30BATh MPOTPAMMHBIE OrpAHNYNTeNH. [[719 9TOTO KOHIEBUKN MEPEBOASATCST B PEKUM
orpanudenus no orcuéram nosurmu (cMm. Hacmpotixa duanazona deustcenus u KOHUEEHIT 6bIKAI0UANENET).

Ilpeaynpexaenune: IIporpaMMHOE OrpaHMYeHHE OUANa30HA paboTaeT HAMEXKHO TOJBKO, €CJIA He IPo-
HCXOIUT HEIOCPECTBEHHOIO 3a/aHus HoBOH no3uuuu Komasgamu ZERO wiu SPOS, Her norepu waros
MJIA HEACIIPABHOCTH 3HKOJIEpA, IIPU €ro UCIOIb30BAHUN IS IO3UITMOHUPOBAHNS, 8 TaAKYKE HE IPOUCXOIUT
JacTO [MOTepU MUTAHUS BO BpeMs ABMxKeHus. Ec/in BOSHUKIIA OfHA U3 TaKUX IIPOOJIEM, TO IIPOrPaMMHbIHA
JIAAa30H HAJIO IIEPEHACTPOUTH. ABTOMATHYECKH 3TO MOMKHO CHEIATH €CIH €CTh HMOIXOIAIINAN OIMOPHBIA
JaTYUK C MOMOIIBIO AB8MOMAMUYECKOT KAAUOPOSKY HYALE0T NO3ULUUL.

4.3.3.4 AnnapartHble KOHLEBbIE BbIKJIHOHATENN

KouTpoanep moxker paboTaTh ¢ KOHIIEBBIMU BBHIKJIIOUATEISIMA HA 0a3€ CyXUX KOHTAKTOB, OIITONAP, T€PKOHOB
¥ JTaTYuKaMu JIIOOBIX APYTUX TUTMOB, CIIOCOOHBIX BBIJABATH IJIEKTPUIECKUI CUTHAJ «JIOTHIECKAS €IMHUIA>
crangapra TTL 5 B B onnom cocrosinuu u «jiormdeckuit Hysiby B Apyrom. I[IprdeM KaxKaprit KOHIIEBUK MOYKET
ObITh CKOH(MDUIYPUPOBAH HE3aBUCUMO. TakzKe ecTb BO3MOXKHOCTH IPOrPAMMHO MEHSTh MECTaMH KOHIIEBBIE
BBIKJIIOUATE/IN U U3MEHSTH UX MOJISIPHOCTb.

ITpumeuanne: KoHIEBbIE BBIKJIIOYATENN TAKXKe y/I00HO MCHOJIB30BATD Il A6IMOMAMUYECKOT KAAUOPOBKU
HYALB80T NO3UUULY,.

4.3.3.5 lMogknioyeHne KOHUEBbIX BbIKAOYaTENEN

KonreBbie BBIKIIOUATEIN TOAKIIOYAIOTCA K BbIBOJIaM B passeme DVI-I. Huxke mpuBeieHbI THUIIOBBIE CXEMbI
MOJKJIIOYCHUA:

i -
15t lmit switch mDrive
2nd limit switch
7 [17] 5 V output, 500 mA
i 3] 15t limit switch
5V output, 500 mA

3] 2nd limit switch

[18] Logic GND
19|

DVI-I connector

18] Logic GND

Puc. 4.17: Tloaknrodenne KOHIIEBUKOB THIIA «OIITOIAPA»

1
[2] 1st limit switch
2nd limit switch

Logic GND

DVI-I connector

Puc. 4.18: IloakmroderHne KOHIIEBUKOB TUIA, «CYyXOH KOHTAKT»

([

mDrive

3] sst imit switch

3] 2nd limit switch

8] Logic GND
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4.3.3.6 PacnonoxeHne KOHLUEBbIX BbIK/IOHATESIE HA TPAHC/ISATOPAXx

KonuTponnepy HeoOXommmMo yKa3aTh KaKOH W3 KOHIEBBIX BBIK/IOYATE I Oyaer JIEBbIM, a KAKOM - PaBBIM.
Muorma ato 3apanee HEM3BECTHO, & U3BECTHO JIUIITh, YTO 00a KOHIEBAKA MOIKJIIOYEHBI U CPAOATHIBAIOT KAXK-
JIbIA 10 JIOCTUKEHWH CBOEil 'PaHUIlbI epeMerenns. Kcin HenpaBuibHO HACTPOUTH KOHIEBUKHU, TO ITO3HUIIH-
OHEp MOXKET 3aKJUHUTH. 1109TOMy KOHTPOJLIED MOIAEPKUBAET HPOCTYIO (PYHKIUIO OOHAPYKEHUsI HEBEPHO
HACTPOEHHBIX KOHIIEBUKOB, OCTAHABIMBASCH MO 000MM W3 HUX. Y 0eIUTeCh, 9TO 00a KOHIIEBUKA HE aKTWBHBI,
WX TIOJIIPHOCTH HACTPOEHA MPABU/IBHO W BKJIIOYEHA OCTAHOBKA MO 000MM KOHIeBHKaM. Bkirouute dutar 06-
HapPY2KEHUs HEIPABUIHLHOTO TOAKJ/IIOUEHNs KOHIIEBUKOB B COOTBETCTBYyOmEM Mmento mDrive Direct Control.
Haunure nBukenne B g100y10 CTOPOHY /10 OCTAHOBKY JIBUYKEHMUS TI0 KOHIEBUKY. Eciiu nBukenne 6bLI0 BIIPABO,
a JIeBbIl KOHLIEBUK CTAJI AKTUBHbBIM, MJIM HA0BOPOT, TO HY2KHO IIOMEHATH KOHLEeBUKU Mectamu (M. Hacmpotixa
QUaNasona J6UNCEHUA U KOHUESHLT 6bikatouamenet). Tlpn o0HAPYKEHUN HEBEPHOTO CPabATHIBAHUSA KOHIIE-
BHMKA KOHTDOJLIEP MOXKET Tepeiitu B pexkuM Alarm, eciiv BKJIIOUEHA COOTBETCTBYIOIIAS HACTPONKA B MEHIO
KPUTMUYECKUT NAPAMEMPOS.

Ilpenynpexjgenme: 3alura OT [EPEIYTAHHBIX KOHLEBUKOB HE IapaHTUPYET, YTO O 1podJemMe nepe-
MyTAHHOCTU MOXKHO 3a0bITh. OHA, JUITH 00/IErYaeT TepPBOHAYAIBHYI0 HACTPOHKY. Henb3st, B acTHOCTH,
HAYMHATDH [IBMKEHUE €CJIM KAKON-TMO0 KOHIIEBUK aKTUBEH, JAXKe IIPY BKJIIOYEHHON (DyHKIUN 3aIUTh.

4.3.4 AsTOoKannbpoBKa AOMaLIHel No3vunmn

ABToKanubPOBKA UCIIOIB3YeTCsl /Ui ONPEJE/IeHUs U YCTAHOBKY MOJBUXKKM B HAYAJLHYIO IIO3UIMUIO (TaKKe
ee MOXKHO Ha3BaTh <«JIOMAllHe» uiu «HyJeBoil» ). Kanubposka cBOAUTCH K aBTOMAaTUYECKOMY TOYHOMY 00-
HAPYKEHUIO KOHUEBUKA, CATHAIA damyuka 000pomo6 Wi MOMEHTA MOCTYIUIEHUS. 6HEUHE20 CUZHANAL, OLPe-
JIEJISTIOINErO HYJIEBYIO TIO3WIINIO, ¥ CMEIIEHNIO OT Hee Ha 33aHHOe 3HAYEHNEe OTCTYMa. JTO MO3BOJISET HAUYATh
paboTy B CHTYyaIlMH, KOI/Ia TeKyIlee IMOJI0XKEeHe TO3UIIMOHepa He W3BECTHO, HO M3BECTHO PACIOJIOKEHNE OJI-
HOI1 pernepHoil TOYKK (UCXOAHOTO MOJIOKEHNS ) OTHOCUTEILHO KOHIEBUKA UM KAKOIO-JIM00 APYroro CUrHAJIA.
IIporecc aBTOKATHOPOBKHU HE TPEOYET OT MOJIb30BATENI HABBIKOB IIPOTPAMMHUPOBAHNS.

Peneprast Touka (CHTHAJI OCTAHOBKH) OMIPEIENISIETCST OJHUM U3 TPEX CITOCOOOB B 3aBUCHMOCTH OT BHIOPAHHBIX
TIOJIL30BaTEIEM HACTPOEK:

o JIBuzKeHUE JI0 KOHUEGUKG - B TOM CJIydae MCIOJIb3YIOTCH TEKYyIMe HACTPOWKYM KOHIEBUKOB (Pacmosio-
JKEHME, NOJISIPHOCTD), CM. pa3aen Hacmpotixa duanazona 08udicenus U KOHUEBHLT GbiKAN0%AMENe.

o JIpuKeHue /10 MOCTYNJIEHUS CUTHAJIA C

e Jdamuuka 060pOMOE - B ITOM CIIydae UCIOIB3YIOTCA TEKYIIIEe HACTPOUKN JATINKA 000POTOB, CM. Pa3/Ies
Konmpoawv nosuyuu.

o JIBrKeHUE JI0 MOCTYILIEHUS CUTHATIA HA 8200 CUHTPOHUZAULL - B ITOM CIIydae UCIOJb3yIOTCs TEKYIINe
HACTPOUKHM BXO/[A CHHXPOHHU3AIMH, CM. paszaen Hacmpoliky curTporusayut, eCiau BXO, CAHX DOHI3AIUI
MPOTPAMMHO BBIKJ/IFOYEH B COOTBETCTBYIOIINX HACTPONKAX, TO 0OpabOTKA CUTHAJIA CO BXO/A CHHXPOHU-
3aIuy HUKOT/Ia, He TTPOU30#IeT.

Ilpenynpexxaenue: Ecim BXOI CHHXPOHM3AINN BHIKJIIOUEH TPOTPAMMHO B COOTBETCTBYIOIINX HACTPOIA-
Kax, To 00pabOTKa CHTHAJIA CO BXOJA CHHXPOHM3AINN HUKOTIA, He MPOU30iIeT.

4.3.4.1 CrangapTHblii airoOpuTM NOUCKa AOMAaLLHER no3uuun

B 3aBucumMocTH OT HACTPOEK MPOIECC ABTOKATMOPOBKU MOXKET IIPOMCXO/IUTD O TpeM asiropurmMam. Crangapr-
HBII TTOWCK JOMAITHEel TTO3UINHN 3aK/II09aeTCs B TOM, UTO KOHTPOJIJIED HAYMHAET MepeMelienne ¢ 3aJaHHbIMU
mapaMeTpaMu CKOPOCTY W HAIIPABJIEHUS JBUKEHUS [0 TOJIYIE€HUs CUTHAIA OCTaHOBKH. CKOPOCTH aBTOKAINO-
POBKH, KaK MPABUJIO, 33/IaeTCs O0jiee HU3KOM, 9eM CKOPOCTH OOBITHOIO JABUKEHUS, YTOOBI «HE MPOIIYCTUTH>
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LPUXO/I CUI'HAJIA U IIOBBICUTH TOYHOCTb KAJUOPOBKHU. 3aTEM [IPOU3BOIUTC OE3YCJOBHOE CMEIEeHHe Ha 00bI-
HO# pabodeii CKOPOCTH HA 3aJaHHOE PACCTOSTHUE OTCTYIIA.

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

4.3.4.2 TouHas pokanubposka

Iloce mocTymiernsa curHa/Ia OCTAHOBKH MO3WITNS KOHTPOJJIEpa yxKe ompeaeneHa. Ho mpexae yem cuenars
CIBWT 10 JOMAIITHEH MO3UITNN, MOXKHO BKIIOYUTH JOMOTHATEILHOE ABUYKEHNE A0 CAEIYIOMEro CUIHAIA OCTa-
HOBKK (BTOpyi0 a3y aBrokajubpOBKH). DTO MO3BOJIAET BBHICTABUTH JOMAIIHION IO3UIMIO C TOYHOCTHIO,
JlocTUraoleil Ha HEKOTOPbIX Ho3ulponepax 1/256 mwara Jyis aroBbix gsurareseii uiau 1 orcuera sHKoaepa
mns BLDC npeurareneii. Eciu ycranosimen coorBercTByronuii (hjiar, KOHTPOJIJIEP BPAIAET MOTOP B 331aH-
HYIO TIOJIb30BaTEIEM CTOPOHY C HACTPOEHHON CKOPOCTBIO JO TOJYUEHUS CUTHAJIA OCTAHOBKW OT MCTOYHWKA,
BBIOPAHHOIO IMOJIL30BAaTEIEeM. 3aTeM, KaK M MPHU KCIOJIb30BAHUKA CTAHIAPTHOIO AJTOPUTMA, TPOU3BOINTCS
CMeIIeHne Ha OOBITHOM pabotveil CKOPOCTH Ha 33IaHHOE PACCTOSAHHIE OTCTYIIA.

IMapamerpbt Bropoii da3bl aBrokaubpoBKu (CKOPOCTb, HALPABJIEHUE JIBUKEHUS U MCTOYHUK CHI'HAJIA OCTa-
HOBKM) 33J]aI0TCA HE3ABUCHMO OT HACTPOEK MapaMeTpoB TepBoil dasbl. Ilpu 3TOM pasyMHO HCIOIB30BAThH
CHUTHAJI C JATYNKa 000pOTA HA BAJIY JBUTCATENIS 10 PEIYKTOPA W COBEPINATH JIBUYKEHNE HA MAJIEHBKOW CKOPO-
CTH - 3TO ODECIEYNT MAKCHMAJIBHYI0 TOYHOCTH. TaK KaK CUTHAJIbI OKOHYAHWS TIEPBOTO JIBMKEHUSI W BTOPOTO
JIBU2KEHUS MOTYT coBnanaTh, 7o B [10 npeaycmorpen crenuanbhbiii (Jiar Jjis Hada a OTCIeKUBaHsSA CUTHA-
Jia, OKOHYAHUsI BTOPOIO JIBUXKEHHsI TOJIBKO [TOCJEe COBEPIIEHUsI TI0Jyo00pOTa Bajia JBUrATE A, DTO MO3BOJIAET
n30e3KaTh HEOMHO3HAUYHON TIOCIEIOBATEILHOCTH MOy YeHNsT CHTHAJIOB O 3aBEPINIEHNN TTEPBOTO U BTOPOTO JIBU-
xeHuit. B pe3yiprare OnuoOHAJIHLHOTO BTOPOTO ABUMKEHUS KAJTUOPOBAHHAS MO3UIUST YTOUHSIETCS.

IIpumeuanme: Eciu ncnonb3yercss Bropas (a3a aBTOKATHOPOBKH, TO IIEPBOE ITEPEMEIEHIe MOXKHO BBITIO -
HSATH C BBICOKOW CKOPOCTBHIO, TAK KAK OHO JIMIIb I'Py00 KAJMOpyer MO3UIUI0, ¥ TOYHOCTb TaM He TPeDyeTcs.
Ecnu ucmonws3oBarh 11 BTOpPOii (ba3bl ABUIKEHUS BTOPON KOHIIEBUK, MOBBINIIEHNE TOYHOCTH HE TTPOU30MIET,
TaK Kak ero (pu3mdeckue mapaMerpbl He OTJINYAIOTCS OT MAPAMETPOB MEPBOTO KOHIIEBUKA.

4.3.4.3 BbICTpbIii anropnTtMm aBTOKaNMOPOBKMU

Ilpu akTuBamuu GpyHKIUH OBICTPOTO AJTOPUTMA ABTOKAJTHOPOBKH KOHTPOJLIEP HAYMHAET BPAIIATH MOTOP
B 3aJaHHYI CTOPOHY C OOBIYHON PabOUeil CKOPOCTHIO it OBICTPOrO MOWCKA TMOJIOXKEHUST PEMEePHOM TOYKH.
Tlocne mocTynenns curHaja OCTAHOBKYM KOHTPOJLIEP OTBOIUT MOTOP HA3a/ HA MOJOBWHY 000pOTA W BHOBH
HAYWHAET JBUKEHUE B 33JAHHOM HAITPABJIEHUH, HO yKe CO CKOPOCTHIO, 33/ [aHHON B HACTPOUKAX MEPBOil (ha3bl
aBrokaaubpoBku. Ilocsie MOBTOPHOrO MOJTyYeHus CUTHAIA OCTAHOBKHU MIPOM3BOAUTCS CMEIIeHne Ha paboueit
CKOPOCTH HA 33a/JIlaHHOE PACCTOsfHWE OTCTyIA. VICTOYHUK CHUIrHAJIA OCTAHOBKH TAK2Ke 33/1aeTCd HACTPOMKAMU
CTAHJAPTHOTO AJTOPUTMA.

BricTpsrit anroput™ aBTOKAIMOPOBKY SIBJISIETCS ONMTUMAJIBHBIM JIJTsT OOJIBINIMHCTBA ABATATENIEH U TIO3UITHOHE-
POB.

4.3.4.4 OcobeHHocTu aBTOKANIMOPOKU

IMocne ycmermoro 3aBepiienns KaJHMOPOBKM JOMAIIHEH MOUINN B CINPYKMYPE COCMOAHUA KOHMPOANEPQ
ycranasausaercst aar STATE IS HOMED. Ecau nocse 3Toro qoMantasist O3UINs KAKIM-1100 06pa3om
cOumach ( 0CmMano6Kka NO KOHUEBOMY BHIKAIOUATENIO, HEMEIACHHAA OCNANOGK BO BPeMsI IBHKEHHS, 001apy-
JICenUE NOMEPU U206, TEPEXOR B pescum Alarm), To cOOTBETCTBYIOMuIT (yrar CHIMAETCH U HYy>KHO BHOBb
[IPOBECTH KATHOPOBKY JOMAILIHE}! TO3HUIHN.

Ilpnmeuanune: Ilonydaemasi B pe3ysibprare KaJUMOPOBKHU MO3UIUs OyJIeT HEMHOTO 3aBUCETH OT CKOPOCTH, C
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KOTOPOI BBIMIOJIHSIOCH ITOC/IEHEE ABUKEHHE 10 CpabaThlBaHus BHIOPAHHOIO gaTduka. IloaTomy 1t TOIHOrO
TIOTIQIAHNSA B Ty 2Ke TO3WUITUI0 He MEHANTE mapaMeTphl CKOPOCTH.

IIpumeuanne: Eciu komManna nemediennoli 0Cmar06Ky 068UN#CEHUA NAA KOMAHIA OMEAOUYEHUA NUMGHUA
MOTOpA BBITOHAIOTCA B MOMEHT, KOTJa MOTOD He BPAIAeTCs, TO 9TO He cOMBAET KAJIUOPOBKY JOMAIIHE
nosurun u daar STATE IS HOMED ne cuunmaercs.

Onucanne (pyHKOUHA aBTOKAIMOPOBKU JOMAIIHEH IO3UIKK IIPUBENEHO B PYK0sodcmee no npozpammupo-
6AHUIO.

Komauapl aBTOKaInbpoBKY NMPUBEIEHBI B pasaene OnucaHue npomokoss 00MeHa.

AprokannbpoBKa MOXKET OBITH HACTPOEHA MOJIb30BaTeseM B mporpamme mDrive Direct Control na Briaske
Devwice -> Home position cMm. paznen Hacmpotixa ucrodnozo nososcenus, a 3amyineHa Kaonkoii Go home
B 2nasHnom okne mDrive Direct Control.

s aBTOMATHYECKO# yCTAHOBKHM HACTPOEK momarnueii mo3umun B KommaekT mDrive Direct Control Bxo-
IUT ckpunm set_zero. TOT cKpunT n3mensier Hactpoiiky Standoff Bkmagku Home position settings Tak, 9To
TeKylllad MO3UIUS CTAHOBUTCH JOMAIITHEH.

Wcnonb3oBanme cKpumra:
® YyCTAHOBUTE TO/JABUKKY B 2K€JIa€MYIO 1TO3UIUIO,
® BKJIIOYNTE CKPUIT U JOXKIUTECH OKOHYAHUS €r0 BBITOJTHEHUS.

B pesynbrare moaBuKKa OKAXKeTCs B TOM »Ke MO3UIIUN, B KOTOPO# OBbLIT 3aMyIIEeH CKPHUIIT, U BCE TIOCTIEIYIOIINe
BBI3OBBI (DYHKIINK ABTOKAJIUOPOBKH Oy/IyT IPUBOIUTH €€ B 3Ty mo3uruio. He 3abympre corpanums nacmpotixu
B 9HEPIOHE3ABUCUMYIO AMSITH KOHTPOJLIEPA.

4.3.5 Pabora c aHkogepamm

4.3.5.1 ObGnacTb NpUMEHEeHUs1 IHKOAEPOB

DHKOJIEPbL [IPUMEHSAIOTCS JIJIsi CO3JAHUS TOYHOW U ObICTPOEHCTBYIONEH 00pPATHON CBSA3U IO KOOPIMHATE
€O Bcemu Tumamu djektpoasuraresneii. [Ipuuem oOpaTHas CBs3b MOXET OCYIIECTBIISTHCS MO TIOJOKEHUIO
OCH MOTODA, MO JIMTHEHHOMY MOJIOKEHHIO MO3UIMOHEPA, YIVIy IMOBOPOTA MOTOPH30BAHHOTO CTOJIUKA WU IO
J11000My HapaMerpy, HelOCPEJACTBEHHO CBA3AHHOMY C IIOJIO’KEHHEM OCH MOTOPA U M3MEPSIEMOMY C HOMOIIBIO
JIByXKAQHAJIBHOT'O KBAPATYPHOIO SHKO/IEPA, YAOBIETBOPIONIEr0 TPeOOBAHUAM ONMUCAHHBIM B pas3aesne exru-
YECKUE TAPAKMEPUCMUKY TSI COOTBETCTBYIOIIEro tuna KonTposuiepa. Konrposarep mDrive noaaep:kusaer
kak juddepennpranbHbie SHKOAEPDI, Tak 1 npoctbie (single-ended) sHKOAEPHI, ¢ BO3MOXKHOCTHIO aBTOONPE-
JeJIeHUs TUIa SHKOAEPA.

Ilpenynpexxaenue: ABroomnpe/esieHue THITA YHKOAEPa paboraer TONBKO ¢ sHKOomepamu Ha 3.3 B u 5 B
(¢ norpewnoctsio 0.2 B).

4.3.5.2 Yto Takoe kBagpaTypHbIii 3Hkoaep?

DHKOIEp - 9TO JAaTYNK MEXAaHWIECKOTO JBUKeHWs. KBaapaTypHBI SHKOAED MpEeTHA3HAYEH IJIsi MPSMOTO
onpeJiesIeHus MO3uIuu ocu. JlaTanK mepesaer OTHOCUTENIbHOE TIOJIOKEHNEe OCH B BHUJE JABYX DJIEKTPUIECKUX
curnasios 1o KanajsamMm CH A u CH B, cMemeHHBIX OTHOCUTEIBLHO APYT ApYyra Ha 4eTBEPTh IIePHO/A.
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MCH. B

Puc. 4.19: Curnasnsr na Boixoge CH A u CH B kBagparyproro sakomepa

CQuadrature Track —._
e

Puc. 4.20: Mexanuka onTU4YeCKOro KBaApaTypPHOrO SHKOJAEPA

MexaHwKa OMTUYECKOTO KBIPATYPHOTO SHKOIEPA TTPEICTaBIeHa Ha, pUCyHKe. Vcnoab3yoTes IBe OnTomaphl.
IIpwHIIT PabOTHI OMTOMAPHI: CBETOIUO ¥ TETEKTOP PACIONO0XKEHBI HAITPOTHB JIPYT APYTa C PA3HBIX CTOPOH OT
nucka. Korja «OKHO» JIUCKa MOMAJaeT Ha, JIeTEKTOD, ONTOMapa «OTKPbITay (BBIXOJHON CUTHAI - JIOTHMYECKU
0). Eciu merekTop 3aKpbIT HENPO3PAYHOH 4aCThIO JUCKA, TO BBIXOAHON CUIHAJ JATYMKA — Jorudeckas 1.

OcHoBHasl XapaKTEPUCTUKA KBAPATYPHOIO SHKOEpa — 4uciio maros na ogun obopor (CPR). Crannaprubie
3HaYEHUs pasperienus s dukomepa — oT 24 mo 1024 CPR. Kaxkaprit mepros m3MeHeHNsT CUTHAJIA, MOYKET
ObiTh pacmudpoBad 1, 2 wim 4 KomaMu, 9TO COOTBETCTBYeT pexkmmam paborbr X1, X2 u X4. B gannOoM
KOHTPOJIJIEPE WCITONIb3yeTcs Hambojiee TOUHbBI pekuMm X4. MakcuMmaibHasg 9acTOTa KaXKI0r0 W3 CUTHAJIOB
9HKOJIEPA, 3ABUCUT OT BBIOPAHHOTO 3HKOAEpa, Tak s 200 k['1 u pexkuma x4 KOHTPOJLIED CIIOCODEH BOCIIPU-
auMaTh 800 000 OTCYETOB MOJIOXKEHUS IO IHKOAEPY B CEKYHIY.

4.3.5.3 B03mo0XHOCTU KOHTpOs/IEpa
KonTposiep mMeeT Ba peskuMa, paboOThl C SHKOJEPOM:
® JNCIIOJTb30BaHHE 3HKOJAEPA KaK OCHOBHOI'O JAaTYUKA ITOJTOXKEHUA.

e obHapyzKeHUe IPOCKA/Ib3blBaHus, JIodTa WK 110TepU WAaros (PeKOMEH/LyeMblil PexKUM paboThl COB-
MECTHO C TMATOBBLIMU JIBUTATEJISIMH, €CJIW SHKOIEP HE NCMOIL3yeTC KaK OCHOBHOH JATYNK TIOJIOKEHHUS,
nodpobnee).

4.3.5.4 MoaknoyeHue 3HKogepa

Tloakouenue SHKOZEPA K KOHTPOJIJIEPY OCYyIecTBIisiercs depe3 padsem DVI-I | KOTOPBI#H ecTb HA naame
KOHMPOANEPQ, B 00HOOCHOT U MHO200CHBLE CUCTEMAaX.
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Revolution sensor input
Revolution sensor input

Channel Rev

Channel Rev l:‘ |:|

Encoder mDrive
= (16| 5V output, 500 mA D 5V output, 500 mA
o 17| 5V output, 500 mA
e =7
O |[18] Logic GND Channel A D Channel A
Q [19] Channel A
€ [20| channel A
g E Channel B Channel B D Channel B

22| Channel B
v 23| Revolution sensor input Channel Rev [] Channel Rev
|-|| 24| Revolution sensor input o
b= C1 Channel Rev D Channel Rev
>
Q €3 Logic GND I:] Logic GND

C4

&

Puc. 4.21: Cxema noJkJ/o9Yenus mpocToro sHkogepa K pazbemy DVI-I.
Encoder mDrive
5V output, 500 mA D 5V output, 500 mA
- Channel A || Channel A
output, m
B 5 V output, 500 mA
3] Logic GND Channel B [] Channel B
Q Channel A
c Channel A = <
Channel A — [20| Channel A
g Channel B D .
Ch IB — _
o anne Channel B D Channel B
=
1
S
(a]

Channel Rev D Channel Rev

OOIOOONININININ[F P
VP WINRER[BWINFHIOVO®O NGO

Logic GND || Logic GND

Puc. 4.22: Cxema nonkiodenus audOepeHuaibHoro suKoaepa K pazbemy DVI-I.

Takxke CMOTpHTE pa3aesI nNpumep NoOKANOUEHUA npocmoezo mMomopa.

IIpenynpexjgenue: Bxoabl 9HKOIEPOB KOHTPOJIIEPA BHYTPEHHE MOATSHYTHI K JIOTHIECKOI eTUHUIIE CO-
nporuierreM 5.1 KOm. OOBIYHO BBIXOIBI IHKOIEPA UMEIOT THI «OTKPBITHINA KOJIJIEKTOP» C BHYTPEHHUM
MOITATUBAOIIUM pe3ucTopoM. IIpu nepenade JaHHBIX, OHA 00ECIIEINBAIOT XOPOIIHE TTOKA3ATETN TIEPEX0Ia
13 BBICOKOI'O JIOTHYeCKOro ypoBHs B au3kwmii. Ho mepexos u3 jsoruyeckoro 0 B siormdeckyio 1 oka3biBaeTcs
6osee masubiM. Ou npoucxoaut depe3 RC nerib, 00pa3oBaHHYIO CONPOTUBICHUEM HMOJTIKKNA U EMKOCTHIO
Kabesisa. 9To 0COOEHHO BAXKHO I JJIMHHBIX Kabeseh (do 5 mempos). Ecau BCTPOEHHOM MOATSIKKY HETO-
CTATOYHO, TO IS yJIydIleHns mokasareseil ckopoctu mepexoma 0 - 1 MoKHO 100aBUTH MOATATHBAIOIIAMA
pesuctop R=1.5 kOm k +5 B Ha KaxKAbIil BHIXO/, TPOBEPUB, 9TO OTKPBITHIN KOJIEPKTOD IHKOAEPA CII0-
coben mpormyckarh ToK 5 MA. CxemMa BKIIOYEHUs] PE3UCTOPOB MOKa3aHa BbIlie. MaKCUMAIbHON CKOPOCTH
paboTbl MHKPEMEHTAJIHHOIO KBa/IPATYPHOI'O SHKOJAEPA MOXKHO JIOCTUYb J00ABHB K €ro BbIXOAY apaiiBep
push-pull ¢ BeIxomHBEIM TOKOM Gosiee 10 MA, KOTOPBIH 0becneunBaeT pe3kue (GppouTs nepexonos 0 - 1 u 1
- 0.
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4.3.5.4.1 Wcnonb3oBaHne gsinHHbIX Kabenei

s KOppeKTHOH PabOThl SHKOJAEPOB INPU HCIOJIH30BaHUU Kabeseil jnHHee 5 METPOB PEKOMEH/yeTCs HUC-
[0JIB30BATH IHKOJAEPHI ¢ i (DepeHIUATBHBIM BbIXOHAOM THia RS-485 1y CHUKeHWs BIUSHUS 3JIEKTPOMAr-
HUTHBIX HaBOMOK. [Ipu ucnonn3osannu naTepdeiica RS-485 Bce mud depennmaabHbie Tapbl TOIKHBI OBITH
TEepMUHUPOBAHBI pe3ucTOpPOM HOMUHAIOM 120 OM, KOTOPBIH TOIKEH PACITIOIATaThCSA B PA3bEME MOIKIIOICHNU ST
K KOHTDOJLJIEPY.

Kabesnb 70/12keH UMeTh JIONOJHUTENIbHBIA BHYTPEHHU dKpaH s nudpoBbix curHasioB (nubbr 2-4, 9-24),
nozksrodentbiii K DGND (uun 18) Ha cropone KOHTpoJLIEpa U HA CTOPOHE LO3ULMOHEpa. BHewinuii sKpau
JIOJI’KEeH OBITh TOAKIIYEH K METAJIMYECKOMY KOPIYCY pa3béMa HAMpPSAMYI0 HA CTOPOHE MO3WIIMOHEPA U K
MeTaJIJIMIeCKOMY KOPITyCY pa3béMa depe3 KOHJeHcaTop HoMuHAJIOM 47 HP Ha CTOpOHE MO3UITHOHEPA.

4.3.5.4.2 AsTomaTuyeckoe onpegesieHMEe Tuna 3HKOAEpa

KonTponmep mDrive MOXKeT aBTOMATHUYIECKN OMPEIETIATh THUI TOAKIIOYEHHOTO SHKOAEPA, €CAU COOMGEN-
CMBYIOULAA ONYUA GKMUBUPOSANG 8 HACMPOUKAT. DTa CUCTEMa CKOHCTPYUPOBAHA /I pabOTHI CO CTaHIaPT-
ubivu kKabessimu tuna CAT-5E anmaoit 10 50 MeTpoB u ¢ compoTuB/eHeM mTpoBoaHUKOB 80 MOM Ha MeTp.
ABromarmueckoe ompejiesieHre MOXKeT paboTaTh HEMPABUIBHO, €CIU JTUHA Kabess mnpesbimiaer 50 MeTpoB
WJTH TIPH KCIIOJTb30BAHIH HECTAHIAPTHOTO Kabe s ¢ OOIbIINM yAeTIbHBIM COMPOTUBIeHHEM. B ciy4dae mpobaem
C aBTOMATHYECKU OIPE/IEJEHUEM THUIIA SHKOJEPA, THUII SKOH/IEPA MOXKET ObITb IPUHYIUTEIHbHO YCTAHOBJIEH 6
Hacmpolikaxr obpammotll c6A3U.

4.3.6 Oatunk obopoTos

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

KonTpoamep MoxKkeT moydarsh JAaHHBIE O TEKYIeil MO3UINK C BHEITHErO JaTInKa 000POTOB, YCTAHOBIEHHOIO
ma ocu III/I. JIaTunk mepesaeT CUTHAJBI B KOHTPOJIJIEP OINH WM HECKOJIHKO Pa3 3a OJUH 0DOPOT JBUTATEJIS.

OO0bI9HO JaTINK 0OOPOTOB MPEICTABIISIET COOON MaJIEHHKUI IUCK C TOYHON MIKAJION JTeJIeHns, KOTOPbIi yCTa-
HapiuBaercs Ha och IIIT. C pa3HbIX CTOPOH IUCKA, HAIIPOTUB APYT APYTra, PACIOIOKEHbI KCTOYHUK (CBETOIM-
0/1) u perucrparop onronapel. Korja orcedka 1KaJjibl He HAXOAUTCH MEXK/Y CBETOIMOIOM U PErUCTPATOPOM,
JIATYUK «OTKPBIT» (Ha BBIXOJ ONTOLAPHI IOAAETCs JOIHYecKuil Houlb). Korjia orcedka 3aKkpblBaeT UCTOYHUK
CBETA OT JIETEKTOPA, TO JATUYNK HA BBIXOJ MOAET JIOTUUECKYIO eINHUILY.

KonTpoanaep mo yMOT9aHWIO BOCIPUHUMAET HUBKWM JIOTMIECKUH YPOBEHDb KaK aKTUBHOE COCTOTHUE TATIUKA
06opoToB. Bxoz KOHTpOJIIEPA TPUTAHYT K €IUHUIHOMY JIOTHYECKOMY YPOBHIO, TAK YTO HEIMOIKJIIOYE€HHBIN
aT9uK OOOPOTOB CUYMTAETCH HEAKTUBHBIM cOCTOsHUEM. lIpum HeoOXommMOCTH MOXKHO WHBEPTHPOBATDL BXO[I
KOHTPOJIJIEPA U AKTUBHBIM Oy/I€T CYUTATHCS JIOTUYE€CKUN YPOBEHDb €IUHUIIbI.

4.3.6.1 Cxema nogknroueHus

BbIBOzbI Jj1s1 OAK/IIOYEHUs JATUYUKa 0OOPOTOB BO BCEX CUCTEMAX (MAGMaA KOHIMPOANEPE, 0OHOOCHAA W MHO-
200CHbLE CUCTEMBI) PACIIOJIOXKEHbI Ha passéme DVI-I.

Logic GND mbDrive

Revolution [23) channel Rev
Revolution sensor input [18] Logic GND

DVI-I connector

Puc. 4.23: Cxema noiak/itodeHus garduka o6oporos K cucreme Ha 6asze mDrive
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4.3.7 OGHapy>xeHue noTepu LWaros

JIaHHBIN PEXUM WCIOJIb3YeTCsT TJIABHBIM 00Pa30M €CJIU MPOU3BOAUTCS PA00TA C IMArOBBIM [IBUTATEIEM HA,
MPEIETbHBIX CKOPOCTSX MJIM HArPy3Kax, IJie BO3MOXKHO 3aCTPEBAaHWE OCH, MPUBOAINEE K moTepe maros. B
9TOM CJly4ae JOIOJHUTENbHbIH AaTUYuK HosioKenust (damuuk 060pomos wiu 21Kkodep) 103BOJIAET OTCIEUTh
9TOT MOMEHT YBeIOMUTH 110JIb30Baresis. Jlannas QyHKIusa UCII0Ib3yeTcsi TOJIBKO COBMECTHO C IIIAarOBBIMHA
JBUTATEJSIMA U MO3BOJIsIET OOHADPYKUBATH MOTEPIO MIAroB. Bce KOOpAWHATHI W TIOJIOXKEHUS OCH MOTOPA,
U3MEepLAIOTCA B IMarax U MUKpPOIIarax.

Tlpu wcnonb3oBaHUE IHKOJEPA B KOHTPOJLIEPE COXPAHSIETCs] 3HAYEHUE KOJUYECTBA IMATOB JIBUTATES U OT-
cuéroB 3HKoAepa Ha obopor (cM. Bruaiaky mDrive Direct Control Hacmpotixa xunemamury dsusicenus).
IIpu Br/TIOYEeHNE QYHKIME, KOHTPOJLIEP COXpaHgeT TeKyInyio mo3uruio B marax II/I u Tekyyio mo3uuio
0 TAHHBIM dHKOAEpa. Jlasee, B X0/me ABUKEHUS, MO3UIHS IO SHKOAEPY MTPEe0OPa30BBIBAETCS B IATK U, €CIN
PAa3HUIIA, OKA3BIBAETCS OOJIBITE 33aJaHHOTO 3HAYEHST, OCYIIECTBISETCS WHINKAIWS TPOCKAIb3bIBAHIS U TIEPe-
X0m, B peotcum Alarm, Ipu BKIIOUEHUH COOTBETCTBYIOIEH HacTpoiiku. [TonpobHO ucmomb30Banme SHKOIEPA
KaK JIATYUKa [MOTEPHU IIArOB OMKUCAHO B paziese Paboma ¢ snuxodepamis.

IIpu ucnonp3oBanuu garduka 0OOPOTOB HO3UIMS KOHTPOIUPYeTcs 110 Hemy. [1o aKTUBHOMY M HEAKTUBHOMY
dpoHTaM Ha BXO/E OT JaT4UnKa OOOPOTOB KOHTPOJIJIED 3AMOMUHAET TEKYyIee TMOJoKeHue B mrarax. lamee,
Opu Kaxka0M 000pore (KOJIMYECTBO IIaroB Ha, OJWH MOJIHBIA 060POT MOTOPA YCTAHABJIUBAETCS MAapaMETPOM
Steps per turn, cm. Hacmpotika kunemamuru dsusicenus (Llazoswiii dsuzaments)) KOHTPOJIIEP IPOBEPSET, HA
CKOJTBKO IITaroB CMECTHUIACh OCh. IIpm paccoriacoBanum Oosee deM Ha 33aaHHoe 3HadeHue ommnOku Minimal
error (yCraHaB/aMBaeTCs B HACTPONKAX KOHTPOJIA HO3ULMU, CM. KOHMPOAL NO3ULUYL) OCYILECTBIACTC UH M-
KAIWsT TTPOCKAJIB3BIBAHUST (DJTATOM CTPYKTYPBI COCTOsTHUS. F.c/in B HACTPOMKAX yCTAHOBJIEH COOTBETCTBYIOIIHIA
utar, TO pU BHIABJIEHUN OIMMUOKN KOHTPOJLIEP TIEPEXOIUT B peoicum Alarm u MOTOP OCTAHABINBAECTCS, MHAYE
MIPOIOJIPKAET CBOE JBuzkeHue. Ecau duiar mHIuKaIum MPOCKAIB3bIBAHNS AKTUBEH, TO KOHTPOJLIED MEPEXOIUT
B peoicum Alarm Tpu BKIIIOYEHUH COOTBETCTBYIOIIETO MapaMeTpa B HACTPONKAaX.

Tax ke B HACTPOMKAX KOHTPOJIA IO3UIMH MOXKET ObITh BKJIIOUEH DEXKUM (8MOMAMUMECKOT KOPPEKUUL NOo-
3ulyuY B CIydae morepu maroB. Ecim ra onnust BKIIOYEHA, TO TPU OOHAPYKEHWN MPOCKAIb3bIBAHUS KOH-
TPOJIJIEP OCTAHABJIMNBAET BpPAIIEHNe, KOPPEKTUPYET IaroByio MO3UIINI0 Ha OCHOBAHUU JAHHBIX IHKOAEPA U
MBITAETCS 3AMYCTUTH BPaIlleHne 3aH0BO. P2 0wubKy KOHWMPOoss NO3ULUY YCTAHABINBAETCS, KOTIa TO3UIUs
cOMBAETCS U ABTOMATUYECKH CHIMAETCS T0CIe KOPPEKTUPOBKHU. B cirydae HEBO3MOXKHOCTH CKOPPEKTUPOBATH
[O3UIUIO YCTAHABIUBACTCH (f.a2 0WubKY KOHMPOAA TO3UYUY U KOHTPOJIED MEPEXOIUT B peorcum Alarm.
Eciu morepst maroB mpoONUCXOIUT B TMPOIECCE ABUMKEHUS, TO CMamyc J08usiceHus He cOPACHIBAETCS BO BPeMsI
KOppeKInu no3unuu. Ecam motepst maroB mpouCXoIuT B PEKUME YIePKAHWUS MO3UITNN, TO JIJTsT BOCCTAHOBJIE-
HUST KOPPEKTHOW TO3UIUHU MONAETCS KOMAHIAA J6UMCEHUA 6 NO3ULU0, B KOTOPOl OCh MOTOPa HAXOAWIACH 10
MIOTepH IIAroB.

Ilpumeuanune: [l ucmonb3oBamust (GYHKIUNA KOPPEKIINK TO3WIMYM HYXKEH HKOIEP C pa3perreHuneM He
MeHee JIByX OTCYETOB Ha Iar MoTopa.

IIpumeuanme: [Ina KOppeKkTHOH PAbOTHI KOPPEKIINK IIO3UITUN KOHTPOJLIEPY HY?KHO JAaTh IIOCTOATDL C 3a-
MATAHHBIMU OOMOTKAMU B TedeHrne 1 CeKyHIbI s KaauOpoBku. [locse mepexoma KOHTODJIIEPA B PesCuM
Alarm win n3MeHeHHs HACTPOEK TPebyeTcs TMOBTOPHAs KaJIUOPOBKA.

IIpumeuanme: Ilpu ncnonb30BaHUM ABTOMATHYECKON KOPPEKIUU ITO3UIUN HE PEKOMEH/IYETCsS yCTAHABJIH-
Barh 3uauenue Threshold Gosee 3 maroB T.K. B 3TOM ciiydae He JF000€ MTPOCKAJIb3bIBaHNE OyIeT CKOPPEKTH-
DPOBaHO.

IIpnmeuanune: Komanibr pe3koil u 11aBHONH OCTAHOBKUA MOI'YT ObITH IIPOUTHOPUPOBAHBI KOHTPOJIJIEPOM BO
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BpeMsl KOPPEKIMH IIO3UIUK. B 3TOM Cilydae MOXKHO II0CJIATh KOMAH/ly IIJIABHONW OCTAHOBKM JIBAXK/IbI, UTO
MPUBEIET K CHATUIO MTUTAHUS C OOMOTOK MOTODA.

IIpumeuanune: Eciau Bor momb3yerecs npozpammmvimy K0HUe6UKGMU, TO UCIOJIH30BATH ABTOMATHIECKYIO
KOPPEKIINIO TIO3UINN He PEKOMEHIYeTCsl, T.K. TIOJOKEHUs MPOTPAMMHBIX KOHIIEBUKOB OVIyT M3MEHSITHCS B
TIpOITecce KOPPEKIINY TTO3UTIHAH.

IIpumeuanmne: Komamga pe3koit OCTAHOBKH 3aILyCKAET MPOIECC IEePEKATHOPOBKHY MOJIOKEHUS JATINKa 000-
POTOB, MPUYIEM KAJTMOPOBKA, TTPOUCXOINUT MPHU CPAOATHIBAHUN TATIYNKA 0OOPOTOB BO BPEMS IBUMKEHUS, YIIPAB-
JIIEMOTO JBUTATEIEM. DTO 3HAUNT, UTO €CIIU CPA3y MOCIe PE3KOil OCTAHOBKH MIOBEPHYTH OCh PYKaMH, TO TIOCTIe
HadaJja JBUKEHUS MMPOCKAJ/Ib3bIBaHNE HE OyJeT O0OHAPYKEHO, T.K. KaJIMOPOBKA eIlé He OblLiIa MTPOM3BEIeHA.

IIpumeuanue: Eciu maruuk 060pora JABUraTens MOABEPXKEH Apedes3ry (MeXaHudecKoMy), TO Ha OYEHb
MaJIbIX CKOPOCTSX BO3MOXKHBI JIOKHBIE CPAOATHIBAHNS KOHTPOJIS 10 JATYNKY 000POTOB.

IIpumeuanmne: KoHTPO/b MO3UIUHT IO JATIYUKY OOOPOTOB HE MOXKET OOHAPYKHUTh BPAIEHUE OCH DU Hy-
JIEBOi BHyTpeHHeH cKopocTu. T.e. ecim OCTAHOBUTH JBUTATE]Ih U PyKaMHU MPOBEPHYTH OCh, TO 9TO HE OyIeT
00HAPYKEHO.

4.3.8 YnpasneHvne nutaHuem moTopa

4.3.8.1 CHuxeHue Toka notTpebneHus

s yMeHbIIIeHUsT 9HEPTroNOTPEOIeHNS IITArOBOTO IBUTATEIS B PEXKUAME OKUTAHNS KOHTPOJIJIED TIO3BOJISET 3a-
JIaBaTh yPOBEHDb MOTPEOIIEMOr0 TOKA B COCTOSIHUN OCTAHOBKHU HUKE HOMUHAJIBHOTO 3HAYEHUS . DTOT PEXKUM
[0 yMOJTYAHUIO aKTUBUPOBaH. OH MOBCEMECTHO MCIIOJIb3YeTCs JIjisi CHUZKEHWST HAIPEBA [IATOBOTO JIBUTATEIS B
peKuMe yAepKAHUS [IPU COXPAHEHUH TOYHOCTH HAXOK/IEHUS B 33/IaHHOM [1O3UNKUK. Y POBEHb TOKA y/I€PKAHUSL
3a/1a€TCS B MPOIEHTAX OT HOMUHAJIHLHOTO YPOBHS TOKA, B 0OMOTKaxX. Tak:ke OmpenessieTcss BpeMsi B MUJLIHCE-
KyHIAX, 9epe3 KOTOpoe TOK Oymer cHukeH. ONINI0 CHUKEHNS TOKA MOYKHO OTKJIIOYUTH CIEIHATBHBIM (DJIa-
rom. lyis HacTpoiiku QyHKIMYU CHUZKEHUs TOKa yiep:kanus cmorpure byHKIMIO set  power settings (cm.
pasuen Pykosodcmeo no npozpammuposanuro) wmi Biaaky nacrpoek mDrive Direct Control - Hacmpot-
Ka Napamempos snepzonompebaers. YCTaHOBKA HOMUHAJIBHOIO TOKA IIArOBOIO J[BUIATENS OCYIIIECTBIAETCS
KOMaHJIoi1 set_engine_ settings (cM. Pykxosodcmeo no npozpammuposanuio wiu pasnen Hacmpotixa xunema-
muku deusicenus (Ilazoevil deuzamenn)).

PasyMHBIM 3HAYEHEEM YPOBHSA CHUKEHHOTO TOKa yaepxkannd apagerca 40-70%. 9To cHuzKaeT sHepronorped-
Jenne B 2-4 pa3za, a cuiia yaepKaHus 0ObIYHO OCTAaETCd TOCTATOYHON. Bpemsi, depe3 KOTopoe TOK CHUKAETCs
pasymHO BIOMpaTh B fuanazoHe 50-500 Mc. DTo BpeMs OKOHYAHUST HU3KOYACTOTHBIX KOJIEOAHUN MeXaHude-
CKOI CHCTEMBI, KOTOPBIE MOT'YT COUTH MO3UIIHIO YIEPKAHUS B HEKOTOPHIX CHCTEMAX.

4.3.8.2 Otkno4eHue NnutTaHus moTopa

Takzke Ji/1s1 yMeHbIIIEHNs] SHEPTONOTPeOIEHHS [IIANOBOIO JIBUTATE IS CYIIECTBYET PEXKUM OTKJIIOUEHUs [UTa-
HUS MOTOPA M0 TaiiMepy. ITO HEOOXOAUMO B OCHOBHOM JIs MIPEIOTBPAINEHNS TPATHI SHEPTUN HA yAePrKAHUE
[O3UIUH, KOTJAa PA00Ta € YCTAHOBKON 3aKOHYEHA W HUKAKWUX JBUKEHHUN HE IPOHCXOAUT J0JIT0€ BPEMS. DTOT
PEKWM TI0 YMOJTYAHUIO aKTUBUPOBAH, HO MOYKeT OBITh OTKJIIOUEH MOJhb30oBaTeaeM. Bpems or ocTaHOBKHU 0
OTKJIIOYEHUs] HACTPAUBAETCA B CEKyHIaX. PasyMubiM Bpemenem spjgerca 3600 cexyun (omun uac). s
HACTPONKK (DYHKIMU OTKJIIOYEHUs MUTAHUS MOTOpa cMorpute (DYHKUMIO set power settings (cMm. pazzjedn
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Pyrosodcmeo no npozpammuposaruio) nnu Briaaky Hacrpoexk mDrive Direct Control - Hacmpotixa napa-
MEMPOE IHEP2ONOMPEONEHUSA.

4.3.8.3 Cneuudmka pacyérta BpeMeHHbIX 3agepxek

Bce Bpemennbie 3a7epKKu pabOTAIOT CJIEAYIONUM OOPA30M: MPU KAXKIOM IEPEXOJIe B COCTOSHHE OCTAHOB-
KU JIBUTATEJIsl 3AllOMUHAETCS BPEMsi ¢ TOYHOCTHIO JI0 MUJUIMCEKYH/Ibl. Jlasiee, npu J1oCTHKEHUH 3aaHHBIX
nosib3oBaresemM TaiiMayToB n BKitodennoctn ¢yukimii PowerOff/CurrentReduce mponcxomur orkiouenue
MUTAHUS JBUTATEJIS WM CHUYKEHUE TOKa B 0OMOTKax. Bce HaCTPONKM MOXKHO MEHATH OHJaliH. Hampumep,
eciu yBeIMuuThH Bpems taiiMayta PowerOff mociie Toro, Kak OH yiKe CIy4YHjCs, TO OOMOTKHU 3allUTaiOTCs
u dynknus PowerOff cpaboraer cHOBa MO JTOCTHKEHUWIO TaliMayTa OT MOMEHTA OCTAHOBKM JBuraressd. To
JKe caMoe Kacaercs BKJIIOYeHMs U OTKJovYeHus (uaros ucrnosb3osanus pexxumos PowerOff/CurrentReduce.
Orcuér raiimayros ocranasiusaercs u Gyukuuu PowerOff/CurrentReduce ormensitores upu j106om Hadase
JIBUYKEHWS.

4.3.8.4 ®ynkumsa Jerk free

Wuorma HEOOXOAMMO MJIABHO MEHATh TOK B OOMOTKAX JBUTATENS /s YCTPAHEHHs BUOPAIUil MEXaHMIECKO
cucrembl. ljist 3T10ro B KOHTPOJIEpe IperycMoTpena onnust Jerk free, vje MOXKHO 3a/1aTh CKOPOCTH BBIXO/A
TOKa Yepe3 OOMOTKHY C HYJISI Ha, HOMWHAJILHOE 3HAUYEHNE C TOYHOCTHIO 10 MUJLIUCEKYHIbI. ONIus BKIOYAETCS
coorBercTByOmuM (barom. [Ipu 3T0M BCe M3MEHEHUS TOKA CTAOUIN3ANNN WM OTKIIOYEHNS OOMOTOK OyIyT
MIPOXOJUTH C TPEABAPUTEILHBIM ILIABHBIM HAOOPOM mym cOPOCOM TOKa, yaepxKkanus. Hampumep, ecim ycra-
HOBJIEHA CKOPOCTH Habopa Toka 100 MC u mponMcXomuT COOBITHE CHHUKeHHe TOKa ynepxkanus 10 50%, To oH
Gyaer cauzken mwiasHo 3a 50 mc (a me 100 mc, Beab 100 MC HY2KHO 4TOOBI LOJIHOCTHIO COPOCUTH TOK JIO HYJIst).
Taxake 3a 50 Mmc TOK Oy/eT cHOBa HAOPAH /[0 HOMUHAJIBHOI'O [IPpU HOBOM jBuzkenuu. g nacrpoiiku dyHkiun
Jerk free cmorpure dyukuuio set power settings (cMm. pazmen Pyxosodcmeo no npozpammuposaruio) Wi
BkJajaky Hacrpoek mDrive Direct Control - Hacmpotixa xunemamuru deusicenus (Ilazosvii deuzamens).

O yHKIMS ITABHOTO HAOOpa TOKa PabOTaeT MpH JI0OOM M3MEHEHUN aMILIUTYAbI TOKA B OOMOTKAX, HAIPUMEP
[IPU CMEHE HOMUHAJIBHOIO TOKA yaepKanusi. [Ipu 3TOM CKOPOCTH yBEJUYeHNs WU Y MEHBIIEHUs] TOKA PACCUH-
ThIBAETCA Ha OCHOBE MAKCHUMAJIbBHOI'O U3 BBeﬂéHHbIX TOKOB yJepzKaHus: CTaporo njam HOBOTO. ECJII/I O6MOTKI/I
HYKHO OTKJIIOYHTH, TO TOK CHUYKAETCS J0 HYJs, & TOJBKO 3aTEM CHUJIOBBIE BBIXOJHBIE IEMH KOHTPOJLIEPA
obecrounBaroTcs. Ecau 00OMOTKM HYKHO 3aIUTATh HOMWHAJIBHBIM TOKOM, TO OHU 3AMUTHIBAIOTCS HYJIEBHIM
TOKOM U JIaJiee TOK PACTET 10 HOMUHAJIBHOTO.

CyIecTBy 0T UCKIIIOYEHHs, KOIA TOK MIHOBEHHO COPACHIBAETCS JI0 HyJs M OOMOTKHU OTKJIIOYAIOTCH, JIAZKe
korna dyukius Jerk free Braouena. IT0 COOLITUS OMACHOCTH U Tomaganue B cocroguue Alarm (cm. Kpu-
TMUYECKUE TAPAMEMPBL), 8 TaKKe MOMEHTHI TE€pe3arpy3Ku KOHTPOJLIEPA I OOHOBJIEHHS POrPAMMHOIO
obecrieuennsi. Bece 3Tu cOObITHS PEIKU W HE IOJKHBI MPOUCXOIUTH BO BPEMsi PAOOTHI C MTO3UIIMOHEPOM.

Pazymubiv 3nagenne Bpemenu Jerk free Oymer 50-200 Mc, Tak Kak 3TO MNPUBEIET JIUINb K HAUZKOIHEPTETHY-
HbIM BuOpamusam wa gacrore 3-10 ', koropsie OyayT 3HaYMTEILHO MEHbINE BUOpPAIuil OT OBITOBBIX IIyMOB
(1aroBs, CKBO3HSAKA). YCTAHOBKA 60JbIIOro Bpemenu Jerk free u byHKIMM CHUMKEHUS] TOKA, JJIsi SKOHOMUN
9JIEKTPOIHEPIUH M CHUYKEHUsI HArpeBa MOTOpA TMPUBEIET K MOCTOSHHBIM 3aJep:KKaM Jjis cOpoca n Habopa
toka. [loaromy Bpems Jerk free e crout memars GOBIIEM.

4.3.9 Kputnyeckune napametpsl

It 6e30macHOCTE PAaOOTHI KOHTPOJIIEPA W IBUTATENS YCTAHABINBAIOTCS MAKCHMAIbHBIE M MHHUMAJIbLHBIE
3HAYEHUs TOKOB, HAIPsKEHUil, TeMIeparyp. BpIXoa u3 MOMyCTHMOrO JHAMA30HA I JTI0OOr0 M3 ITUX IIa-
pPaMeTpPOB MPUBOAUT K TOMY, YTO JBUXKEHUE MPEKPAIIAETCST, OOMOTKH MOTOPa 00ECTOINBAIOTCS, KOHTPOJLIED
nepexoqut B cocrosinne Alarm. Bwixom w3 cocrosinust Alarm BO3MOMKEH TOJIBKO MPHU YCTPAHEHUW MPUUIUHBI
MIPEBBINIEHNS KPUTUIECKOTO mapaMerpa u mocbuiku Komauapl STOP. Hacrpoiiku ucmonb3yoTes s BCex
THUIIOB JBHUTraTeei.

JlocTyiHbI Ciie1yIoIue napaMerpbi:
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e Low voltage off - oupeneiisier MUHUMAJIBHOE 3HAYEHUE HALPSKEHUs] CHJIOBOIO [IUTAHUS KOHTPOJLIEPA,
(u3mepsierca mecarkamu MB). Briowaerca dbuarom Low voltage protection. Vlnaue MUHUMAIBHBIN 110-
por oTkIoYeHus He aeiictByer. Pazymuoe 3nadenne 6000-8000 mB, mrs pabodero auama3ona nurTaHus
12-36 B. 9Ta 3amura noMmoraer 0OHAPYKUTH MOMEHT, KOT/1a OJIOK MUTAHUS OTKIIOYWICS n3-3a cpaba-
THIBAHWS OJIHOM W3 €ro 3ammT. Takoe MOXKeT TPOU30UTH CO CTAOUIM3UPOBAHHBIM OJIOKOM MUTAHUS TTIPH
[PEBBIIIEHUE €r0 PAdOYeil MOITHOCTH.

e Mazx current (power) - onpeeaseT MaKCUMaIbHOE 3HAYEHUE TOKA CHJIOBOIO IUTAHUs KOHTPOJLIEpa, (13-
MepsieTcs B MA). YcraHaB/IuBaTh PA3yMHO B /1BA Pa3a BbIIIE, YeM MAKCUMaJIbHBIH 3aperuCTpUPOBAHHbIH
pabounii TOK mOTPeOIeHUs BO BpeMsi TeCTOB. JIjist perucrpanun TOKa MOTpedIeHnsT UCIOMb3yiTe 2pa-
¢urxu mDrive Direct Control.

e Maz voltage (power) - onpenessier MAKCUMAILHOE 3HAUCHNE HATIPSIYKEHUS CUJIOBOTO MTUTAHUSA KOHTPOJI-
sepa (u3mepsierca mecarkamu MB). 9r1o orpanudenue pasymuo Oparb Ha 20% Bbimie, yem pabouee
HaNpsiKeHne OJIOKA TTUTAHUS.

e Temperature - onpejieJisieT MAKCUMaJIbHOE 3HAYEHUE TeMIIEPATYPbI MUKPOIIPOLeccopa (u3Mepsiercs ze-
carbiMu s10astMu rpagyca Hesnbeust). Mukporpoueccop Bbliepzxkusaer pabodyio TeMieparypy 75 rpa-
nycos llenbcusi, HO He meperpeBaercss cam mo cebe. TloBwiieHne ero TeMmepaTypbl MOXKET KOCBEHHO
CBU/IETEJILCTBOBATH O MEPErpeBe CUJIOBON YaCTH IJIATHI. JHAYEHWE TOPOTa MEePEerpeBa pa3yMHO BbIOU-
path B auana3one 40-75 rpagaycos.

®aaru:

e ALARM ON_DRIVER OVERHFEATING - Bxoaurh B cocrositvie Alarm 1o npeBbIlieHnio Kpurude-
cKoif Temmieparypsl apaiiBepa (6osiee 125 rpaycos). CuioBoit gpaiiBep CUrHAIU3UPYET O TPUOJIUKEHUN
€ro TeMIepaTypbl OJIM3KO K KPUTHIECKOii. Eciu apaiiBep He OTK/IIOYNATH, TO NMPH JAJbHENHIEM HarpeBe
OH OTKJIIOYHUT cebs cam. PekoMentyercss He JOBOAUTD [0 MPUHYAUTEILHOTO OTKJIIOYEHUS U YCTAHOBUTH
daar 106pOBOIBHOTO OTKJIIOYEHHUSI.

e H BRIDGE ALERT - Bxomuth B cocTostune Alarm mpm Hemosiakax B CHJIOBOM JIpaiiBepe, BHI3BAH-
HBIX 0E3YCJIOBHBIM OTKJIIOYUEHHWE M0 MEPErpeBy WM MOBPEXKIEHWEM ILJIAThI KOHTPOJLIEpa. JTOT dJiar
JIOJIZKEH ObITH yCTAHOBJIEH.

e ALARM ON_ BORDERS SWAP MISSET - Bxonutb B cocrosiane Alarm obnapykenun cpabaTbi-
BaHUd HE TOIO KOHIIEBUKA, K KOTOPDOMY OCYILECTBISUIOCH ABuzKenue (cMm. Konuesvie evikatonament).
Cnyxur s 6ojiee TOHATHOW WHAWKAIMKA CPabATHIBAs TOJICUCTEMBI OOHAPYIKEHUsT MEPenyTaHHOCTH
KOHIIEBUKOB. Pekomenmyercss nep:xkarh (jar BKIIOYEHHBIM.

o ALARM FLAGS STICKING - 9rtor dyar HACTpauBaeT «3aJTUMAHUE» WHIMKATOPOB MPOU3OIIe et
ommbKM B CTATYCHOM CTPYKType KOHTposiepa. Nuade dgpyiarn ommbOK aKTUBHBI TOJIHKO MOKA ITPONUCXO-
JUT cOObITHE, BBI3bIBaIOIMIEe omubKy. Ecin ommbKa HOCHIa KPATKOBPEMEHHBIN XapaKTep U €€ Mpudn-
HA CAMOCTOSATENIHLHO MCUe3/ia, TO WHOTIAA HEesICHA TMPUYUHA, TonaJanus B cocrossare Alarm. s 3roro
yI0OHO BKJIIOYUTH «3ajunanues u Ha ryiasaoMm okae mDrive Direct Control gmaramocrupoBars npuanuy
nonaganua B Alarm.

e USB BREAK RECONNECT - 9rtor dgaar macrpauBaer pabory 6Gsoka mepesarpy3ku USB-muHb
npu morepe cBsa3u. Ilpu ycranoBke 3Toro ¢yiara gaHHbI 60K HaduHAET (DYHKIMOHHPOBATD U OTCJIE-
JKUBATh MOTEPIO CBA3u 110 USB-mune (K mpumepy, B Cilydae yaapa CTATUIECKAM DPa3PSAIOM ).

YcranoBKa apaMeTpoB OMUCaHa B MeHio mporpaMmbl mDrive Direct Control « Hacmpotixa npedeavrviz napa-
MEMPO8 KoOHMposrepas. KoMaHapl yCTAHOBKU MAKCUMAJIBLHO JIOIYCTUMbIX 3HAYEHU OIMCAHBL B pYKo6odcmee
N0 NPOPAMMUPOSAHUI).

4.3.10 XpaHeHue napametpos Bo flash-namsatu koHTponnepa

Konrposnnep mo3sosisier COXpaHsTbh BCe CBOM HACTPOIKH B dHEProHesaBucumyio nam#arb. [Ipu nomade mu-
TaHUs HA KOHTPOJIJIEP OH BOCCTAHABJIWBAET HACTPOWKM W3 ITOI MaMsaTH W MIHOBEHHO TOTOB K pabore. He
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HY2KHO KazK/J10€ BKJIIOYECHHE IIHUTAaHUA HACTPAUBATBCA HA IIO3MIUOHED 3aHOBO. KOHTpOHJIep XpaHUT B CBOUX
HACTPOUKAX CBOE MMsi, BBOJMMOE TIOJIB30BATEIEM. DTO YI00OHO /I €ro MOCIeAYIOMmEel nAeHTH(hDUKAIIIH.

BaxxHo: B sHepromesaBucuMyo maMsaTbh COXPAHAIOTCSI BCE TeKyIlue pabodme mapaMeTpbl KOHTPOJLIEPA,
oTHOCsIHecs K BKIaake Device u3z menio nacrpoek mporpammbl mDrive Direct Control. Iosne friendly name
ABJIAETCS €IMHCTBEHHBIM MCKJIIOUeHneM. JI100ble m3MeHennst, BHeceHHbie B HacTpoitkn mDrive Direct Control
U3 IPYTUX BKJAIOK, HE COXPAHATCs!

D10 Jemaercs ¢ moMmoIipio Kaonku Save settings to flash B nmporpamme mDrive Direct Control wium ¢
nomolbio Gyukuuu command_save _settings (cm. Pyxosodcmeo no npozpammuposanuio).

Mozxuo BOoccTaHoBUTH B O3Y KOHTDPOJLIEPA BCE HACTPONKYM M3 YHEPrOHE3ABUCUMONM TAMSITH HE TOJHKO TPHU
nmosmade muTaHus, HO u npu Haxkaruu B mDrive Direct Control ma kmomky Load setting from flash, uro
MO3BOJIsIeT paboTaTh ¢ coxpaHeHHbIMH BO flash mammabiMu. Insg 3arpy3ku MOXKHO HCIOJIB30BATH (DYHKITUIO
command_ read_ settings (cm. Pyxosodcmeo no npozpammuposanuio). BoccranoBienHbie HACTPORKH CTAHYT
AKTUBHBI HeMeUIeHHO. [Ipu 9ToM pou30iiaér nepenHuuaau3anys Bcex 0JI0KOB KOHTPOJLIEpA.

4.3.11 MNMonb3oBaTenbckue eaAnHULbI KOOpAUHAT

Tekymmas KOOpAWHATA KOHTPOJIIEPA BBIBOAWTCS W 33JAETCS B IMIAraX IMArOBOTO JIBUTATEJIST WA OTCUETAX
9HKOJIEPA, €CJIM YHKOMEP MPUCYTCTBYET W BKIOYeH. [Ipu pabore ¢ MOABUKKAMU MOXKET OBITH yI00HO 33712~
BaTh MO3WUINIO B MUJIJTMMETPAX JIJI TPAHCIATOPOB, B TPAIYCaX Jjisd POTATOPOB, UJIM B IPYTUX €CTECTBEHHBIX
enuaunax. Jas 3Toro mporpaMMHOe 00ecredeHne KOHTPOJLIEPA TTO3BOJSET MePECIUThIBATE KOOPIUHATHI B
[0JIb30BATEIbCKUE eMHUIbI. ECau mob30BaTeb 3HAET KAKOMY JIMHEHHOMY [MEPEMEIEHUI0 COOTBETCTBYET
CMeIIeH e TaroBOTO JIBUTATENST HA OMPEIETeHHOe KOJNIECTBO TAroB, OH MOYKeT 33JaTh 3TO COOTHOIIEHWE
KaK K03 uUImeHT nepecyera u gajiee OTIaBATh KOMAHII IBUKEHNS 1 HAOJII0IATh 33 KOOPAWHATON TOIBUIK-
KJ B 9TUX eIWHUIAX. ITO Kacaercsa u uarepdeiica mDrive Direct Control, u ucnosp30Banust B COOCTBEHHBIX
nporpaMmMax u ckpunrax. CKOPOCTb ¥ yCKOPEHUE TaK¥Ke 3aJal0TCsl B eIMHUIAX, TPOU3BOIHBIX OT MOJIb30Ba-
TeJIbCKUX (HAUPUMED B MUJUIMMETDPAX B CEKYHAY). YCmanoska nyae60l no3uyuy IeIaeTcs OJAUHAKOBO IJist
OTCY8Ta B IIAraX WK B IOJIb30BATEIbCKUX €IMHUIAX.

B mDrive Direct Control orobparkenne moIb30BATEIHLCKUX €IMHUL, MOYKHO BKJIIOYUNTH HA BKIAAKE Hacmpot-
KU 0MOoOPaANCEHUA NOAL3068AMENbCKUT edunuy,. VOKHO yCTAHOBUTD TOIXOIAIIEE UMS TOJIH30BATEIHCKIX €11~
HUII,

IIpu pabore ¢ 6ubanorekoii libxime pyHKIINKM, TPUHEMAIOITHE U BO3BPAIIAONINE BEJIUINHBI B TIOJIHb30BATE b=
CKUX eIMHWIIAX UMEIOT MMeHa oKaHunpamommecs Ha _calb. 9tn GyHKIMKM JTOTOHUTEIHHO MPUHAMAIOT Kak
rmapamerp KaJaubpoBOUHYIO cTpyKTypy calibration t, cm. Pykosodcmeo no npozpammuposaruio.

4.3.12 WNcnonb3oBaHue Tabnuubl KOppekuun KoopauHaTt Anst bonee TOYHOro nosu-
LUOHNPOBAHUA

Ecau ncnonb3yercst moaBMAKKa 0€3 JTMHEHHOrO 3HKO/Epa, TO TOYHOEe IOJIOKEHWe He Bcerja OyJIeT cOOTBeT-
CTBOBATH TIOKA3AHUSAM KOOPIUHAT MO OCAM. DTO CBA3AHO C TOYHOCTHIO U3TOTOBJIEHUS MEXAHUIECKUX JeTaslel,
modTaMu, TEMIIEPATYPHBIM paciuperneM. B atom ciaydae gjs 60see TOYHOTO MO3UIMOHUPOBAHUST MOXKHO
BOCITOJIb30BATHCA KOPPEKTUPYIOMeit Tabiumeii.

Baxkuo: Tabiuma gBisieTcsd WHIAUBUALYATbHON [IJIs KaXKI0i moaBrKKu. Tadnuma hbopMuUpyeTcs: MpOnu3BOIT-
TeleM Ha BBICOKOTOYHOM CTEHJE.

TpwrImm paboTs:

Yepes ormpeiesieHHbIE PACCTOSHASA, HE 00s13aTE/IbHO paBHbIE, HAUnHASA C () TPOMEPSETCS PEATbHOE MOJIOKEHNE
MONBUKKHU. Pa3HOCTD MEXK/y 3aJaHHBIM U PEATHHBIM IMOJIO2KEHHEM 3aHocuTcs B Tadsuiry. [lo momyueHHBIM

4.3. OcHoBHblE BO3MOXHOCTU KOHTPOJIIEPA 83



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.2.0

3HAYEHUAM, C UCIIOJIb30BaHUeM JIMHEHHONR UHTEePIIO/ ALY, IPOU3BOAUTC llepecyeT KOOPAUHAT 1IPU UCII0JIb30-
BaHUM onpeiesenubix _calb dymkiwmit. B pe3yabrare, KOMIEHCHDPYIOTCS HETOMHOCTH U3TOTOBJIEHUS W IPYTHE
BO3MOXKHbIE OTKJIOHEHUS TOJIOKEHUS.

IIpumep: Ilpeanonoxum [ TO3UMMOHEPA 33IaHA CIEAYIONIas KOPPEKTUPYIOMAS TAOTUIIA.

X 0|5 10 15 20 25
dX | 0 | 0.05 | 0.02 | -0.003 | 0.01 | -0.04

dX

0,06
0,05
0,04

0,03 / N\
0,02 /
0,01 / 0.0085
0 1\ — X
0,01 g 10 27 15 20 \ 25
0,02 \\
0,03

0,04
0,05

Puc. 4.24: Ha rpaduke moka3aHbl OTKJIOHEHNUST KOOPIUHAT COOTBETCTBYIOIINE TAOIUIIE

st nepemertenuns B ozunmio 12.5 Heobxoaumo 3a1ars koopauaary zHa 0.0085 60sbiryio To ectb 12.5085. 910
HUMEHHO TO, 9TO JIEJIAIOT AJrOPUTMbI HEKOTOPBIX _calb KoMaHjI, KOTOPbIE UCIOIBL3YIOT TaOIUIy KOPPEKIIUU
KOOPIMHAT.

B mDrive Direct Control 3arpy3uTh u 09MCTUTH KOPPEKTHUPYIOIILYIO TabJINILy MOXKHO Ha BKJIaAKe Hacmpoiru
0MObPANNCEHUA NONBIOBAMENCKUT €OUHUL,.

st mpocMoTpa crucka (PYHKIU, CTPYKTYD U IapaMETPOB, KOTOPbIE KOPPEKTUPYIOTCS [IPU UCIOTH30BAHUN
KOPPEKTUPYIOMIEH TaOIuIibl, CMOTPHUTE PYKOBOJCTBO 10 6ubnoreke libxime.

4.4 BesonacHasi paboTta

Heckoipko HACTPOEK KOHTPOJIIEpA HEMTOCPEJCTBEHHO CBA3AHBI ¢ 6e30macHoCThio paboThl. Hempasnibhas ux
YCTAHOBKA, MOYKET TIOBPEAUTH MO3UIIMOHED WM KOHTPOJIIEp. [lo3unmonep MOKHO MOBPEIUTDH MPEBBINIEHUEM
MOIIIHOCTH, CKOPOCTH BPAINEHUs ¥ BBIXOJOM 3a MPEJENbl JOIMYCTUMOTO auamna3ona asukeHus. OObIIHO /1151
6e301acHoMi paboOThl JOCTATOYHO 3arPy3UTh 3apaHee MOArOTOBIEHHBIN mpoduib A Bamero no3ummonepa,
rjie BCce HEOOXOIMMbIe HACTPOUKHU Y2KE CJIETAHbL.

4.4.1 [paHuubl ABUXXEHUS U KOHLIEBUKMU

JIumeitnnre MO3UIUHEPHI UMEIOT OFpaHI/I‘{eHHLIfl AUaAlla30H MepeMelIeHnd B OTJINYHE OT KPYTOBbIX POTATOPOB.
BbIXO,ZL TAKOr'0o TMO3WIHUOHEPaA 3a J0IMYyCTUMbBIE d)I/I3I/I‘IeCKI/Ie T'pPaHUNBI €TI0 IIEpEeMEINCHUuA - OCHOBHAA ITPHUYIN-
Ha 3aK/JIMHUBAHUA HJIN BBIXOJa IIO3UIIHOHEPOB U3 CTPOLA. ,ZLHH IpegoTBpaleHnd TaKUX IIOJIOMOK JdHalla30H
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[IepEeMeIIeHNs [TIO3UIMOHEPA OIPAHNYNBAETCH B COOTBETCTBHUY C TPEOOBAHUAMU 10JIb30BaTe . 15t 3T0ro uc-
MOMB3YIOTCH KoHUuesvie 8uiKAIOUAMENY, HO B YACTH CJIYYAEB, HAIPUMED, KOTIA TO3UINOHED He 000pYIOBaH
KOHIIEBUKAMHU WJIM UMeeT TOJbKO OJMH KOHIEBWK, TPAHUIILI JBUKEHWS MOTYT ONPENeAThCS MPOrPAaMMHO
(cm. Konueswie svikatovament) . Jacro GpIBaeT, 4TO KOHUE6UKY NEPEIlyTaHbl MecTaMu. B 9TOM cirydae BoC-
OIb3YATECh MEXaHW3MOM OOHADYKEHWs IePeryTAHHOCTHA KOHIIEBUKOB, OIMUCAHHBIM B pasuesie Konuesvie
BHUKANOUAMEAL, ITOOBI IIEPBOE K€ JBUKEHHUE 0 IPAHMIlLI HE IPHUBEJIO K 3aK/JIMHUBAHUIO 1o3uimonepa. Ha-
CTPOIKa TMAMA30Ha ABUXKEHUS U KOHIIEBBIX BBIK/TIOYATEIEH OMMCAHA B COOTBETCTBYIOMIEM pasdene . KoMaHIbI
HACTPOWKM OMUCAHBI B PyKk06800cmeo no npozpammuposaHU.

4.4.2 OrpaHuynTenu ABUXKEHUS

ITaroBsriit nBUTaTE b MMEET OCHOBHYIO HACTPOWKY 0E30TMACHOCTH - HOMUHAJBHBIN TOK B OOMOTKaX. JTO OC-
HOBHO mapamMeTp, OnpeIesionuil MOITHOCTD, OJABAEMYI0 Ha JBUraTeh. HOMUHANIBHBIN TOK [OJIZKEH ObIThH
YCTAHOBJIEH HE BBIIIE JIOMyCTUMOrO Jiisi JAaHHOro japuraresis. [logpobueit cmorpure rraBy Ozpanuvument
na deuzamensx. dus BLDC gsuraresneit MakKCUMaIbHBIA TOK SABJISETCS OTPAHUYNBAIONINM W JIOJKEH OBITH
YCTAHOBJIEH COTJIACHO MAKCUMAJIbHO momyctrumomy TOKy depe3 BLDC msurarens. Ecim ne m3BecTen max-
CHMaJIbHBIN TOK, TO MOXKET OBITH OrPAHUYIECHO MAKCHMAJIbHOE HANPSKEHUE, MOJABAEMOE HA JIBUTATEIb. JTO
TaK:Ke OyIeT MPensaTCTBOBATH €r0 IEPErPeByY, XOTs OTPAaHUYeHNe HAIPSKEHHS 3TO Oosiee rpyObIit crtocod, yem
orpanuvenue Toka. Ilogpobueit cmorpure riraBy Ozpanuvument 1o 08U2AMEAAT .

TloBpeauTh MO3UIMOHED WM CIOCOOCTBOBATEL €r0 OBICTPOMY W3HOCY MOKET TPEBBIIIEHNE CKOPOCTH BPAIIe-
uust. HeoOXoauMo mocTaBuTh (Jiar OrpaHUYeHus CKOPOCTH HE BBINIE MAKCUMAJIHLHON U YCTAHOBUTH MTPABUIIb-
HYI0 MaKCUMaJIbHYI0 CKOPOCTH JIJIsi JAHHOTO mo3uiimonepa. Iloapobueit cmorpure rnaBy Ozpanuvument, Ha
deuzamensaz.

4.4.3 Kputnydeckue napamertpbl

Kourposiep orciexkupaer TOKM U HALPS2KEHKs, KOTOPbIE BOZHUKAIOT B €0 IEIAX U CIIOCODEH pearupoBarb
Ha WX TMOJO3PUTENIbHBIE 3HAUCHU. Peaknys 00eCTOYMBAET ABUTATEIL U MPEMATCTBYET TAJILHEHITIEMY IBUKe-
HUIO, MOKa TMPUYUHA NMPOOJIEMBbI HE YCTPaHeHa. DTO MO3BOJSET OTCIEIUTH 3aMBIKAHUS OOMOTOK JIBUTATEJIS
Ha JPYr APYra WK Ha 3€MJII0, KOTOPOE MOYKET BO3SHUKHYTH MU MOBPEXKICHUN KabeJs TO3UIINOHEPa WU Ca-
MOrO MO3UIKOHEPa. Takzke peakius HOCUT UH(POPMATUBHBINA XapakTep, IIO3BOJISAA OTCIEIUTh HEKOPPEKTHBIE
3HAYEHUs] HAIIPSKEHHUsI IUTaHUA Wik Ipubsimkaromuiicsa neperpes. [losromy npourure rinaBy Kpumuueckue
NAPAMEMPHL U YCTAHOBUTE HEOOXOAUMbIE 3aluThl. [Ipy BOBHUKHOBEHHH OLIACHOI'O COCTOAHMA KOHTPOJLIED 1Ie-
pexomutT B pexxkuM Alarm u zaasnoe oxno npoepammv, mDrive Direct Control mprnobperaeTr KpacHbI OTTEHOK.
Eciu takoe MpOW30IIIO, TO OTCIAEJAUTE W YCTPAHUTE MPUYUHY OMACHOCTH TIPEXKIE YeM OTKIII0YATh PEKUM
Alarm. Eciu Bel monb3yerech cOOCTBEHHBIM IIPHUJIOXKEHHEM /Il YIPaBJIeHUs IBUrareseM, TO obpaiaiite
HOBbILIEHHOE BHUMaHUe Ha uar cocrosinus Alarm (cm. Cmamyc konwmpoanepa).

4.4.4 PaboTa Cc 3HKOZEepOoMm

ECJ'II/I Ipu IIOAKJ/IIOYEHUU 3HKO/IEPa IIEPEIlyTaTb KaHaJlbl JaTYHUKa, TO IIPU ABUXKEHHUHU JIBUI'AaTE/id B IIOJIO2KH-
TEJIbHOM HAIIPpABJIEHWUHN, SHKOIEPD 6y,ZLeT TIOKa3bIBATh YMEHBINIEHNE KOOPDANHATHI. ﬂﬂﬂ TOTO, ‘-ITO6BI UCIIPABUTH
9TH OMMOKN TOCTATOYHO yCTaHOBUTH (uiar Encoder Reverse, yka3aHHbIl B OJIOKe HACTPOEK OOPATHOMN CBsi-
3u BO BKaaJKe Hacmpolra wunemamury deusicernus (ILlazosvili deuzarnent) Njisi MAroBoro JABUraTe s U
Hacmpoiixa kunemamury dsusicerus (BLDC momop) nns BLDC geuraress.

Tak ke BO3MOXKHA CHUTyallds, KOT/Ja HET KOHTAKTA C OJHUM M3 KaHAJOB dHKOAepa. B stom ciydae, npu
JIBVDKEHUH JIBUTATENIsT TTOKA3aHNs TaTInKa OyaIyT Konebarhes B nuamnasone [-1..1] or HavanbHO mo3ummm.

IIpu pabore ¢ BLDC asurarenem 06e 3Tu OnmmbKy TPUBEIET K HEKOPPEKTHOHN paboTe aJropuTMa yrpaB/ieHus,
onucanuoM B niyHkre PID-anzopumm das ynpasaernus BLDC deuzamenem. Eciu BbI BiepBble TOIKIIOYAIT
noebiit BLDC apurarenb, To mepes HadaaoM paboThl HACTOATESHHO PEKOMEH]IyeTCs BBIIOJIHUTDH IIPOBEPKY
HojKJIoUYeHus dHKozepa. s aroro, ycranospure cieayiomme 3Hadenus KOI(MOUIUMEHTOB PeryIupOBaHus:
K p=1,K i=0,K d=0wu nonstaiiTech BITOIHUTD ABUKEHUE BITPABO MJIN BIEBO C HEOOIBITIOH CKOPOCTHIO.
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ITocne navana nBuUzKEHUS TPOBEPHTE, YTO MOKA3AHMUS YHKOJAEPA M3MEHSIOTCS B COOTBETCTBUU C BbIOPAHHBIM
nanpasienneM. Eciu Heobxomumo ycranosute daar Encoder Reverse.

4.5 [ononHutesnbHble PyHKLUN

4.5.1 Nuankauunsa

4.5.1.1 Craryc koHTposinepa

B mDrive npexycmorpena wapmkamus. st 370ro Ha mepemHell maHesn KOHTPOJJIEPA PACIIOIOXKEH OIUH
JBYXIIBETHDBIH CBETOIUO,

3enénprii naauKaTop Power noka3biBaer nasmyune nuranus 3.3 B y xonrposurepa.

Kpacusrii uagukarop Status - orobpazkaer pexxuM padoThl KOHTpoJLiepa. OIHOBPEMEHHOE TOPEHUE IBYX
IIBETOB BBITJISIUT KaK »KEJITOE CBEYEHUE.
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Ta6mnua 4.2: Pexxumbl paborsl nHamkaropa Power/Status :class:
longtable :widths: 1 3

YacToTa OnucaHne
LED wuankaTopbl He CBETATCS KOHTPOJIJIEP BBIKJIIOYEH, HET TUTAHUS
Power LED umankaTop cBeTHTCS Ha KOHTPOJIIEP TMOJAETCS MUTAHIE

Status LED muImkarop cBeTHTCs 3eje- | B KOHTPOJLIED HE 3arpysKeHa MPOITHBKA
HBIM

Status LED unaukaTop cBeTuTcs Keji- | KOHTPOJUIEp B cocrosiauu Alarm

THIM
Status LED muraer xenrbim, 0.25 T'ig KOHTpoOJIIep pabortaer, HO Her cBxa3u ¢ [TK

Status LED muraer xemrsim, 1 I'ig KOHTPOJIJIEP PA00TAET, OXKWITAETCS KOMAHIA JTBUKEHUS
Status LED muraer xkenrbim, 4 ' KOHTPOJITED pabOTaeT, BBIMOTHACTCA KOMAHIA JBUKEHHUS
Status LED muraer xemreim, 8 I'ig KOHTPOJIJIED HAXOAUTCS B PEYKUME TIEPETPOITUBKI

Status LED muraer xkenrbim, 10 ' KOHTPOJIJIED HAXOAUTCS B PEXKMME TMOBTOPHOTO MEPENOIKITIO-

qeHud

4.5.2 PaboTa ¢ MarHUTHbLIM TOPMO30M

Ha pazbeme DVI-I ecTh BBIBOM, Ajid yIPaBJIE€HUS MArHUTHBIM TOPMO30M, YCTAHOBJIEHHBIM HA OCh ITIArOBOTO
naBuraresis. MarHuTHbI TOPMO3 UCHOJB3YETCS s YIAEP:KAHUS MMOJOKEHNs MOTOPA MPHU OTCYTCTBUU MUTA-
HUSA.

4.5.2.1 Onucanwve paboTbi

MarauTHBIH TOPMO3 COCTOUT M3 MAarHNUTA U MPYIKUHBI, OCYIIECTBIISIONIEH OCTAHOBKY ocu MoTopa. IIpm orcyT-
CTBUU HAIPAKEHUdA HA MArHUTe IPYKHUHA 3a2KUMaeT OCb B TEKyIlleM COCTOgHUU, YTO MO3BOJIAeT COXPAHATH
HeobxomMoe 1osoxkenue moropa. Ilocie nojayn HanpsKeHus Ha MArHUT, IPY2KUHA OCBODOXKIAET OCh.

4.5.2.1.1 MNocneposatenbHOCTb PaboTbl KOHTPOJIIEPA NPU OTKAKOHEHUMN MOOBUXKKN.

OcranoBka MOTOpa (BpeMsl OCTAHOBKH 3AIIOMUHAETCS B KOHTPOJLIEpe) -> OTKIIIOUEHNe MArHUTa OT IIUTAHKS,
dukcamnus Bana -> OTKIIOYEHNE TUTAHUS TLTATHI

IIpu BKTIOYEHNH TOABUZKKH IIOC/IEI0BATEIHHOCTD PAOOTHI KOHTPOJLIEPA 00OpaTHAS.

TTockombKy 10060€ ABUXKEHUE WHEPIIMOHHO, /IS YIIPABIECHUST MATHUTHBIM TOPMO30M U MPOIECCOM (DUKCAITUU
TIOJIOYKEHUSA YCTAHABJINBAIOTCA CJIEAYIONINE TapaMeTphl:

e Bpems Mex/ly BKJIIOYEHHEM IIUTAHUs MOTOPA U OTXKATHEeM TOpMo3a (MC)
e Bpems Mex/ly oTxKaruemM TOpMO3a U FOTOBHOCTBIO K JIBUXKEHUIO (MC)

e Bpems Mmexk1y BKJIIOYEHHEM MUTAHUS MOTOPA M 3a’KATHEM TOPMO3a (MC)
e Bpems Mex/ly 3a:KaTheM TOPMO3a M OTKJIIOYEHHeM IHTaHust MoTopa (Mc)

IIpu orkafoyernn GpyHKIMU MATHKTHOTO TOPMO3a KOHTPOJIJIED HEIIPEPHIBHO MOIAET CUTHAJ OTKATUS TOPMO-
3a. DTO MO3BOJLET JBUIATH MOTOD, OCHANIEHHBI MAIHUTHBIM TOPMO30M, HE UCIOJIb3Ys (DUKCAIUIO POTOPA
npu OCcTaHOBKAX. IIpm oTkaouennn MyHKIUN 00ECTOUNBAHUS OOMOTOK KOHTDOJIIEP OTPA0ATHIBAET TOJIHKO
3a/IePXKKH MeXKIy MEPEKJII0OUEHIeM TOPMO3a W HAYAJIOM /OCTAHOBKOM JBUKEHHUSI.

Bce mHACTpORKH MArHUTHOTO TOPMO3a MOXKHO M3MEHATH OHJIANH W TOPMO3 OyJeT MepeKII09aThbcsd B TaKOH
pexKmMM, KOTOPBIi ObLT ObI ec Obl HACTPOMKA BCErIa MMeJa HOBOe 3HadeHwe. Hampumep, 3HAIUTETHHOE
yBeJIMUeHne 3aepyKKi cpabaThIBaAHMs TOPMO3a, KOT/Ia TOPMO3 yiKe cpaboTast, MPUBEIET K TOMY, YTO TOPMO3
cHOBa Oy/eT OTBEIEH U IO JOCTHKEHNIO HOBOH 33/Iep:KKN OT MOMEHTa OCTAaHOBKHM CHOBa cpaboraer. Tak ke
MOXKHO OTKJIIOYATh W BKJIIOYATH CAM MATHUTHBIA TOPMO3 UJIU (DYHKITHIO 3aIMUTHIBAHUS OOMOTOK.
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Tabnuia 4.3: DIeKTpUUIecKne mapaMeTpbl BHIBOIA,
Tun TTL
Topmos orxkar | 5-24 B (3asucur or EXT REF SUPPLY)
Topwmos 3axkar | 0 B
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

121
[a] EMBRAKE Digital output for magnetic brake control,
5-24 V, depending on EXT REF SUPPLY

16,
|
18| GND Magnetic brake contact

s

5-24V =
. / 1 mDrive
% [4] EMBRAKE
&l N Power
= Positioner Converter .
il \ 18] GND

DVI-I connector

cs)

Magnetic brake cable

Puc. 4.25: Cxema moakIfO9eHns] MATHUTHOTO TOPMO3a K KOHTpoJuiepy mDrive

Power converter - aTo nmpeobpazoBaresnib 1MudPOBLIX CUTHAIOB B CHIOBbIE. IIpr BHICOKOM ypOBHE HA HOXKKE
Magnetic brake output, Ha KOHTAKT MArHUTHOTO TOPMO3a TMOABUXKKU momaércs 24 B, mpu HU3KOM - ¢ HETO
ybupaercst Hanpsizkenue. B mpocreiiiem cirydae 3T0 cxeMa, TOCTPOEHHAs € MCIIOJIH30BAHUEM TPAH3UCTPOHOTO
KJTIOYa, U JIHO/IA.

4.5.3 VYnpasneHne ¢ NOMOLLbIO O>KOWCTUKA

4.5.3.1 OcHosHas nndopmayusn

KonTpoanep mo3Bossier paboTaTh € JKONCTHUKOM, KOTOPBIH BBIIAET aHAJOTOBOE HAIMPSIKEHNE B IHAMTA30HE
0-3.3 B. IIpu srom HanpsizkeHue B PABHOBECHOM (IIEHTPAJILHOM) HOJIOKEHHHU, & TAKXKE HAIPIKEHUS MaK-
CAMaJIBHOI'O 1 MUHHMAaJBHOI'O OTKJIOHEHUI MOryT 6I)ITb 3a/1aHbl J'IIO6]>IMI/I B pa6oqu Aualla30He HallpAXKe-
HUH, CODITIONAS YCIOBHE: MUHUMAJIHLHOE OTKJIOHEHNE < TEHTPATHHON MO3UINN < MAKCHMAJIHLHOE OTKJIOHEHHE.
KonTpoanep mcmoiab3yeT 4nucIOBOe TPEJICTaBICHNe HAMPSKEHNs Ha BbIXoAe koictuka: 0 B koHTposmep
comocTapsierT 3Hadenuio 0, a Hanpsokennio 3.3 B - 10000.

st TOrO, 9TOObI ABUKEHUE MOTJIO OCTAHOBUTHCS B IIEHTPATBHOM MOJIOKEHUH, IPEYCMOTPEHA MEPTBAs 30HA
DeadZone, orcauTbiBaeMasi OT MEHTPAJIbLHOIO MOJOKEHAS U m3MepseMmas B mnporentax. Bayrpu DeadZone
KOHTPOJIJIEP BBI3BIBAET OCTAHOBKY IBUYKEHUs. [IpM OTKJIOHEHWN IKOWCTHKA OT IEHTPAJIHLHOTO MOJIOXKEHUS,
BBIBOsAIIEM ero u3 DeadZone HaUMHAETCS IBUKEHNE CO CKOPOCTHIO, OMPEIeIIeMOil OTKJIOHEHUEM JT2KONCTUKA,
ot rpanursl DeadZone 10 makcuMaabHOTO OTKJIOHeHUs. /lmanazonsr DeadZone moka3aHbl Ha CJIEILYIONIEM
PHUCYHKe.
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Deadband

NN

75% 25% 25%

75%

Left Center

oT PUBUIECKOH OPUEHTAINN IKOMNCTUKA W TTOJABUYKHON TaCTH.

Right

CBS3bI0 HAIPABJICHUS JIBUKEHUS JPKOMCTUKA U €0 OTKJIOHEHUSI MOZKHO YIIPABJIATH € IOMOINLIO (hJrara pesep-
ca, 9YTO MOXKET ObITh YI0OHO JIJIsT COOTBETCTBHS: «OTKJIOHEHNE BIPABOY» - «IBUYKEHNE BIIPABOY, - HE3ABUCUMO

CKOpOCTh JIBUXKEHUsT IKCIIOHEHITUATILHO 3aBUCUT OT OTKJIOHEHHUS JKOWCTHUKA. DTO TO3BOJISIET HEOOIBITUMHI
OTKJIOHEHUSIMU JOCTUTATH BBICOKOW TOYHOCTH HOABOJKH IMO3WIMU, & CUJIbHBIMU OTKJIOHEHUSIME JI2KOUCTUKA
BbI3bIBATH OblCTpble Lepemenienus. [lapamerp nesuneitnocru (Exp factor) moxuo menstb. Ilpu ycranoske
mapaMerpa HeJIMHeHHOCTH B () CKOPOCTH JIBUYKEHUS IBUTATE]IS HAUMHAET JIMHEHHO 3aBUCETH OT OTKJIOHEHUS

JKOMCTHUKA.

Ha rpaduke mpusBenén npumep 3aBUCUMOCTH CKOPOCTH [IBUKEHUS OT OTKJIOHEHWS JPKOUCTHKA TS CIIEIYI0-

OIUX HACTPOEK:

lenTpanbHOE OTKIOHEHTE 4500
MunuMaIbHOEe OTKJIOHEHHE 500
MakcumaabHoe oTkjoHeHue | 9500
Mépras 301a 10%
MakcumaabHast CKOPOCTh 100
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Joystick speed control

10021990 2,000 3,000 4,000 >,000 6,000 7,000 8000 2,000 10,008

(W, ]
o
|
| Center 4500 |
| High end 9500
—
[ ]

Target speed
<

o
o
Low end 500

Dead zone 10% i

-100

T TR A B I e e LR B B B R R B R B SR L B I

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

Puc. 4.26: IIpumep 3aBUCUMOCTH CKOPOCTHU JBWIKEHUS OT OTKJIOHEHUS JTXKONUCTHKA,

Eciu mxoiicTuk HaXOAUTCS BHYTPU MEPTBOM 30HBI 00/Iee 5 CEKYH/, TO OH HE OyAeT CINTATHCS BBIMIEITUM U3
Heé, moka on He npobyer Bae DeadZone 6onee 100 Mc. DTO TO3BOJSET OTIIYCTUTH JXKONCTUK U OBITH YBEPEH-
HBIM, 9TO JIaXKe CJIy9IaflHbli IIyM HA BBIXOJE JKOMCTHKA HE MPUBEJET K HEHYXKHBIM cauraMm moropa. Iloka
JIKOMCTUK HAX0auTCs BHYTpU DeadZone KOHTPOJIEP CIOCODEH MTPUHUMATE JIFOObIE KOMAHIBI C KOMITBIOTEPA,
B TOM YKCJI€ U KOMAHIbI JIBUYKEHN ST, KAJIMOPOBKH JOMAITHEH MO3UIMY U T.11. EXC/TH TTPU BBITOJTHEHUH KOMAH TbI
mxKoiicTuk BhiBoauTCH n3 DeadZone, To KOMaH 2 IBUKEHUST OTMEHSETCS U [IBUTATE]Ib HAYNHAET TOIINHITH-
Csl YIIPABISIONIEMY BO3IEHCTBUIO IXKOUCTUKA. DTO TO3BOJISIET BKIIOYATH PEKUM YIPABJIECHUS JBUTATETIEM C
MOMOIIBIO JPKOMCTHKA, HO HE MOJIb30BATHCS UM 6e3 HAIOOHOCTU. A 1py KacaHWW JKOWCTUKA OH MEPEXBATHT
YIPABJICHHE.

K pexumy mxoiicTHKa MPUMEHMMO BCE, 9TO OTHOCUTCH W K JBUKEHUIO MO BO3IEHCTBUEM YIIPABJISIOIIAX
KOMAH/: TOJYNHEHNE YCKOPEHWIO, OrPAHMYEHNE MAKCUMAJBHOW CKOPOCTH, PEXKUMbI OTKJIIOUEHUsST 0OMOTOK
IIPH IPOCTOE, paboTa ¢ MATHUTHBIM TOPMO30M, KOMIeHcanusd aodTra u T. 1. Hanpumep, ecim pe3ko OpocuTh
PYyUKy JoKoiicTuKa BHYTpb DeadZone, To, npu BKIIIOYEHUN COOTBETCTBYIOMIMX PEXKUMOB, KOHTPOJLIED ILIABHO
3aAME/IUT JIBUTATEIb, OTbEJAET B CTOPOHY Jjisi KOMIIEHCALUU JIIO(dTa, OCTAHOBUT JBUrATENb, 3aDUKCUPYET
BaJI JBUTATEJIST MATHUTHBIM TOPMO30M, TIJIABHO CHU3WUT TOK W OTKJIIOUHUT MUTAHUE OOMOTOK.

N3menenne napamerpos MaxSpeed[i], DeadZone ommcano B pazmene Hacmpolka 6HEWHUT YNPABAAIULUL
ycmpotcms.

Baxwno: B pexwume ynpapienusi I:KOHCTUKOM BHPTYAJIbHBIE KHOMKN OCTAIOTCSA B PAOOYEM COCTOSTHUM.

Ilpenynpexaeuue: He orcoemunsiiite u He HOACOEMUHSATE JIXKONCTUK K BKJIIOYEHHOMY KOHTPOJLIEPY!
ITpn OoTKIIIOUEHNN /TIONKIIOUEHNN IPKONCTHKA K BKIIOUYEHHOMY KOHTDOJLIEPY IYKONCTHK MJIIM KOHTPOJIIEP
HE CTOPAT, HO NOABUKKH, OJKJIIOYEHHBIE K KOHTPOJLIEPY, HAUHYT JIBUKEHNE K KOHIIEBBIM BBIKJIIOYATEISAM.

4.5.3.2 Cxema nogksito4eHus

KonTakThl 2KOHCTHKA HA ILTATE KOHTPOJLIEPA PACHOIOXKEHbI Ha, passeme DVI-I. O6parure BHUMAHUE, 9TO
JIKOUCTUKY HeoOxonuMo nutanue +3.3 B.
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BaxkHo: AwHaJOroBbIe BXOIBI JIJIsT TIOAKJIIOUEHUS IKONCTHKA paccuuTanbl Ha auamnason 0-3.3 B. Byabre
BHUMATE/JIHHBI U HE TOAaBaiiTe Ha KOHTAKTHI JXKOMCTHKA HampsizkeHne 6ombire 3.3 B.

4.5.3.2.1 MopknioyeHue JxxoiicTuKa, HarnpsixxeHne Kkotoporo He npesbiwaer 3.3 B

1

)
mDrive Joystick

S
S
o
Qs
£ sov 5 [ 0¥
15| 20, an analog 0-3.3 V joystick input
]
o
-
D
0

svi msv

Logie GND 5] ano

[17] 5 v output, 500 ma
[18] Logic GND.
1

[2R=)
o

&

Puc. 4.27: Cxema nozkiouenus mpxoiictuka (10 3.3 B) k mDrive yepes pazbém DVI-I

4.5.3.2.2 MopkntoyeHune gxonictuka HanpsixxeHnem 5 B

Ecan BB XO0THTE MOAKIIOUNATE AYKOUCTUK HaNpsyKeHneM 5 B, ncmoan3yiiTe pe3ancTOpHbIN TeTUTENTH HATpsKe-
uusi. COmpOoTUBIIEHNE MOKHO PACCIYNTATH, HATPUMED, B OHJIANH-KAILKY/IsTOpe. CxeMa MOAKIIOUeHUs TPUBe-
JeHa HUXKe.

mDrive Joystick

T

& g oo
S i pmom
%

Q

c

o ]

i
£ (15 10Y, an analog 0-3.3 V joystick nput vE
S I

1] 5 v output, 500 ma
H4 58] Logic GND
& 15
>
[2R=)
o

&

Logic GND [id]

extio N2 g

extiom 3 ]

Puc. 4.28: Tlonkovenue mxoiictuka (10 5 B) k mDrive uepes pazbem DVI-I (conporusienue «*» paccuu-
THIBACTCSA WHIUBHUYATBHO B 3ABECHMOCTH OT HCIOJIB3YEMOTO IZKOHCTHKA)

4.5.4 YnpasneHne KHOMKaMu «BMNpPaBO» U «BJIEBO>»

Jlas KaxKJ0fl CHCTEeMBI CYIIECTBYET BO3MOYKHOCTH YIPABJSTH JBUXKEHUEM MOTOPOB MPHU IOMOIIHM KHOIOK.
Kourposuiep nouiepkusaer tabiuny u3 10 ckopocreii npuxkenust MaxSpeed[0-9], koropbie ucnosb3yores u
JUTST YIIPABJIEHUS 0otcotUcmukom , i TIPU YIPABIEHUN KHOMKAMH.

Hacrpoiiku  KHOmOK  mepematorcs/cuantoiBaiorcss  kKoMaunamu  SCTL/GCTL  (set  control settings
/get_ control__ settings).

e IIpu kparkospemennom naxkaruu (Menee MaxClickTime) na KHOIKY BUPAaBO WU/lM BJIEBO MOTOD C/BU-
raeTcs Ha 33JaHHOe paccrosinue, ecan DeltaPosition u uDeltaPosition oriwawbr oT Hyss.

o [lpu gauTenbHOM HaXKATHH OIHON M3 KHOMOK, mo ucreuennn spemenn MaxClickTime xorTposrep 3a-
IycKaeT IBHxKeHHe co ckopoctbio MaxSpeed[0] n nHaunnaer orcumrhiBarbest TaiiMayr Timeout[0]. Tlo
HCTEYeHHIo Kaxka0ro Tajimayra Timeout[i] ckopocrs Menserca na ¢ MaxSpeed[i] ma MaxSpeed[i+1].

o [Ipu 0HOBPEMEHHOM HAXKATHUMU JIBYX KHOIIOK KOHTPOJLJIED COBEPILIAECT 0CMAHOBKY ¢ 3amedienuem. Yaep-
JKaHue JIBYX KHOIMOK B TEUYEHNH 3 CEKYH 3aMyCKAET a6MOKAAUOPOSEY doMausHet: no3utuy.

IIpumeuanue: Ecmu seg Tabauna u3 10 ckopocreii He HyKHA, TO JOCTATOYHO 3aIIOJTHATH TOJBKO €6 BEPXHIOIO
gyacth. Konrposuiep e Gyner MeHATh CKOPOCTb Ha CIELYIONIyl0, €CJId OHA PaBHA HYJIO WJIM €CJd TaiMayT,
KOTODBI [IJIsT 3TOTO HAJI0 OTCUNTATh, paBeH Hymo. Hanmpumep, ecim MaxSpeed[0] m MaxSpeed[1] nenynennie,
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a MaxSpeed|2] paBHO Hys0 (BKJIOYas MUKPOLIAIOBYIO YaCTh), TO KOHTPOJUIED HAYHET JIBUKEHUE HA CKO-
poctn MaxSpeed|0], mepeiinér Ha ckopocth MaxSpeed[1] n mpomomkuT ABnMKeHee ¢ KpaiiHeil CKOPOCTHIO 110
MOMEHTa OTITyCKaHUs KHOMKHU. JIj1s1 Toif »Ke (byHKIMOHAIBHOCTH MOXKHO c/iejarh Timeout[1] paBHBIM HyJIIO,
BesmuuHa ckopoctu MaxSpeed[2] He Gyaer umers 3navenusi. IBukeHne MOTOpa MOMAYUHSIETCS HACTPOAKAM
JBUKeHus (3a MCKJIIOYeHueM ycranapjuBaeMoil ckopocru). Hanpumep, npu nepexone or MaxSpeed[i] na
MaxSpeed[i+1] MOTOp MOXKeT yCKOPATBHCH A0 JOCTUXKEHUs HOBOI'O 3HAYEHUs CKOPOCTU UJIM MEHATDH € CKad-
KOM, €CJIN YCKOPEHUE OTKJIIOYEHO.

Tlo ymosganuio COCTOsiHME KHONKW 33Ja8TCS YPOBHSAMU HAIPsKEHW corsacHo tabmwuie [lapamempo. 6bvi-
60da. CocrosiHue KaxKJO0H KHOIKH MOXKET ObITh MPOrpaMMHO HHBEPTUPOBAHO. IIpH AKTHBHOM COCTOSHHUU
KHOIIKA cuuraercs Haxaroil. He umeer 3nadenuss Kakum 00pa3oM COCTOAHUE CTAHOBUTCH AKTUBHBIM (11OCJIE
U3MEHEHUs] HACTPONUKN WHBEPTUPOBAHUST COCTOSTHUI MJIM K€ TIPU CMEHE YDPOBHSI HAPSKEHUs Tpu (hu3nde-
CKOM BO3JIEHCTBUM Ha KHONKY). KOHTpO/IIEp MCHO/Ib3yeT mporpaMMHOE IIOJABJIEHHE JIpPe0e3ra KOHTAKTOB
Ha KHOMKaX. KHOMKA caWTaeTcs HAXKATOU, €CJIM AKTUBHOE COCTOSHWE HA BXOJE KHOIKH JJIUIOCH Oosiee 3-x

MUJLTHCEKY HJI.

Tabauna 4.4: TlapameTpsl BHIBOIA,

Tun TTL
Jlormgeckuii HyJIb 0B

Jlorngyeckas equHUIIA 3.3 B

Ilpenynpexaenmne: Eciu npu BKIOYEHNMN KOHTPOJIJIEPA UJIU €r0 IIepe3arpy3Ke Ha BXO/e KHOIKU IIPH-
CyTCTBYeT YPOBEHb HAIIPAKEHUd, KOTOPBII CUYATAETCHA AaKTUBHBIM, TO KOHTPOJLJIED BOCIPUMET ITO KaK
CUTHAJI HaXKaTHUA KHONKU U HAYHET HMOTUUHATLCA NPAEUAGM ONUCAHHLIM 6DLULE.

4.5.4.1 Cxema nogkstoueHus

4.5.4.1.1 OpgHoocHas NN MHOrooCHasi CUCTEMBbI

K myrare KoHTpOJLIIEPa MOTYT OBITH MOJKJIIOYEHbI KHOIKH yIpAaB/IeHUs (<«BIIPABO», «BJIEBOY») Y€Pe3 pa3séMm
DVI-I.

CxeMa nOoIKII0YeHnA

1] 5V [17}
[i0] ExTIO IN 2

11] EXTIO IN 3

©

3

| EXTIO IN 2 [i0

77 5 v output, 500 ma sv i} ‘
5

s -

cs EXTIO IN 3 [T

Puc. 4.29: Cxema noakiouennsi KHOMOK K pa3bémy DVI-I k mDrive.

DVI-I connector

4.5.5 TTL-cuHxpoHusayus

4.5.5.1 MpuHymnn paboTsi

TTL-cunxponn3anus npegHA3HAYEHA JJIsI CHHXPOHU3AIIH TPOM3BOIAMbBIX KOHTPOJLJIEDOM [IBUKEHWUIA C BHEIII-
HUMU ycTpoiicTBamu u/uiau cobbrrusavmu. Haupumep, KOHTpOsIEp MOXKET KaxK/blil pa3 [Py ePEeMeLIeHUU Ha,
3a/IAHHOE PACCTOSTHNE BBIIABATH UMITYJIHC CHHXPOHU3AIINY, 3AMYCKAOIMINI Kakoe-anb0 n3Mepenne. 1 #aobo-
pOT, TP TOJIyYEeHUHN UMITYJIbCa CHHXPOHU3AINN OT BHEIHETO YCTPOICTBA, HAITPUMED O3HAYAIOIIEr0, YTO IKC-
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[IepUMEHTAJIbHAA YCTAHOBKA ['OTOBA K IIEPEMENIECHUIO B CJIELYIONIYI0 U3MEPUTEJbHYIO IIO3UIUI0, KOHTPOJLIIED
MOKeT BBITIOJTHATH CMeIlleHe Ha 3apaHee 33aJaHHOe PACCTOSHNUE.

Js paboThl C BXOAHBIMU CHUTHAJIAMHU CAHXPOHU3AIWY, M€HEPUPYEMBIMHU C MOMOIIBI0 MEXAHUYIECKUX KOH-
TAKTOB, MIPEAyCMOTPEHA 3aIMUTa OT Apede3ra KOHTAKTOB. MOXKHO yCTAHOBUTh MUHUMAJIbHYIO JIATEIHHOCTH
BXO/JHOT'O HUMIIYJIbCA, IMOCTE KOTOPOTO CHUTHAJ CHHXPOHUBAIUMU CUNTAETCS MOJydeHHbIM. [lo ymomdanuio ax-
TUBHBIM CYUTAETCS COCTOSTHUE JIOTMUECKOH enuuutibl (eM. ITapamempor 6bi60da), a 3amyckaomum hbpoHTOM
- Hapacramomuii. Ecin Takas jjormka paboThl BXOAA W BBIXO/A CHHXPOHU3AIMWK HE TOIXOIUT, TO €€ MOYKHO
WHBEPTUPOBATD.

Tabauna 4.5: Ilapamerps! BbIBOIA
Twun TTL
Jloruueckuit Hysib 0B
Jlornueckast eqnnauia | 3.3 B

Pulse time Pulse time

Puc. 4.30: UnmocTpanyus WHBEPTUPOBAHUS BXOIHOTO WUJIM BBIXOHOTO MUMITYJIHCA

ITpumeuanue: s OJHOBPEMEHHOCTH CTapPTa MHOTOOCHBIX CHCTEM MUHUMAJIbHAS JJTUTEJHHOCTD BXOIHOIO
CUIHAJIA JIOJKHA ObITh OJIMHAKOBOHN y Bcex KOHTPOJiepoB. He ciemyer ucnonb3oBarh nojasjieHue pedesra
MEXaHUIECKUX KOHTAKTOB B CHCTEMAX, T/ie TaKOro 3 @deKTa HeT, HO eCTh KOPOTKHUE HABOIKHU HA JIMHUIO BXOA
cuaxponn3anun. Bmecro sroro nocrarouno gobasutk RC 1ens, dbuabrpyromnryio Takue (hpaHTOMHBIE BXOIHBIE
HUMITYJTHCBI.

CuHXpOHU3AIMS BAXKHA [IPU CO3JAHUM MHOIOOCHBIX CHCTEM, TAK KAK HO3BOJISIET HECKOJIbKMM OCSAM HAYATH
JBVIKEHNE B OJIMH W TOT K€ MOMEHT BPEMEHW, JIJIS 3TOTO BCE OCU TOATOTABJMBAIOT K HAYAJIY JBUKEHU,
BO BCEX BEJIOMBIX OCAX YCTAHABJIUBAIOT PEKUM HadaJa JIBUXKEHHUS 110 BXOJHOMY CUHXPOUMIIYJILCY, OJHY OCb,
BEJIyIIyI0, HACTPAUBAIOT HA OTIIPABKY UMITYJIbCA CHHXPOHU3AINY, TPU HAa4Yase ABukeHus. Bexoa cuaxponu-
3amnyu BeyIeil OCH COeIUHSIOT CO BXofaMmu BeaoMmbix. Ilocse Takoit HaCTPOWKY U MOAKIIOYEHNS, [IBU2KEHUE
BeJlylleil OCK BbI3blBaeT MI'HOBEHHBINR OTKJ/IMK U HAYAJIO JBUKEHUS BCEX BeJOMbIX.

Ilpumeuanue: Ilpu Takom coegmHeHWM HEOOXOAUMO YCTAHOBUTH MUHUMAJBHYIO [JINTEJIHHOCTH BXOIHOTO
HUMITYIbCa CHHXpOHM3anuu Ha 0. DTO OTKIIOYAET 3AIUTY OT Apehe3ra BXOTHOIO CUTHAIA, HO B OMUCAHHON
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KOH(MUI'YPALUN MEXAHMYECKUX KOHTAKTOB HET, CJIEJ0BATE/IbHO HerT u apebesra. Eciaum munumanbhas -
TEJIbHOCTh BXOJHOTO CHUTHAJIA, HE PAaBHA, HYJI0, TO Y4TOOBI M30eKATh HEOIHOBPEMEHHOTO CTAPTA IBUKEHUS
BeJyIeil  BeJOMBIX OCell, HeOOXOIMMO MOCTABUTH 3TY JINTEJIHHOCTH OJWHAKOBOW y BCEX KOHTPOJIJIEPOB,
COeJINHUTD BBIXOJ[ CHHXPOHU3AIUNA HE TOJIBKO CO BXOJAMHU BEJOMBIX KOHTPOJIIEPOB, HO U CO BXOJIOM Be/LylIie-
0 KOHTPOJLIEpa, & JaJiblile I10/1aBaTh 3aIlyCKaIONIUNi UMILYJIbC PYYHBIM II€PEK/II0YEeHUEM COCTOAHMUSA BBIXO/IA
CUHXPOHU3AIUU.

Bxox v BBIXOJ CHHXDOHU3AINN TIOJTHOCTHIO HE3ABUCUMBI IPYT OT APYra U WHBIX CIIOCOOOB YIPABJIEHUS IBU-
sxkenueM. Tak ynpasienue nsuzkenuem yepe3z mDrive Direct Control (cm. Iiasroe oxno nporpammbr mDrive
Direct Control B pexkume yupapjieHusi OJHON OCbIO) HJIM I10Jb30BATEJNHCKYIO IIPOIPAMMY, YIPABJIEHUE OT
JuKoiicTuka (CM. Ynpasaerue ¢ nomoubio docoticmuka), OT KHOLOK PYYHOrO yupasJenus (cM. Ynpasaenue
KHONKAMU <6NPAG0» U <GAEG0»), TPOUCXOMUT HE3ABUCUMO OT COCTOSTHUS BXOJA U BBIXOJA CHHXPOHU3AIUH.
Bcerna BoIMOHSIETCS TPUHITUI «TPUOPUTET Y KOMAHIBI IPUIITEIINEi mo3gHees. 10 ecTh, HampuMep, KOMaHIa
aBukenus, moganuas vepe3 mDrive Direct Control, orMeHUT BBITTOTHSAEMOE TI0 UMITYIbCY BXOIHON CHHXPOH-
3allUU JBUKEHUE, HO HE MOBJIMSIET HA PADOTY BBIXOIHON CHHXPOHU3AIUH, a TPUXOJ], BXOTHOIO CHHXPOUMITYJTb-
ca, OpU COOTBETCTBYIOIIEH HACTPOWKE, OTMEHHUT TEKYIee JBUYKEHUE, MHUIIMAPOBAHHOE 0JIb30BATEIbCKON
MPOTPaMMOii, 3aMEHUB ero Ha, IBUKEHWE, OMPEeIeIseMOe HACTPOMKaMu pabOThl CHHXPOBXO/IA.

IIpumeuanume: Hacrpoiiku cuaxpoHU3anuu MOTYT OBITH COXPAHEHBI SHEPTOHE3ABUCAMON TAMSTH KOHTPOJI-
Jiepa, B 9TOM CJIydae, BCe, 9TO KacaeTcs PaboThl CHHXPOHU3AIMH OyIeT OTHOCUTHCHA U K CIIy9ai0 aBTOHOMHON
paboTbl KOHTPOJIJIEPA T.€. Bbl MOXKETEe, HAIPUMED, HACTPOUTb CMEIIeHWEe HA 33/JAHHOE PACCTOAHUE IO [IPU-
X0y CHHXPOUMITY/IHCA C BbIJadeil CHHXPOUMITYIHCA TI0 3aBEPIIEHUI0 CMEIEHNST, TTOIKII0YNTH KOHTPOJIED K
U3MEPUTEJTHbHON yCTAaHOBKE, HAYMHAIONIEH W3MepeHue M0 BXOJHOMY CHHXPOCHTHAJLY W BBIIAIONIEMY CHHXPO-
HMITYJIbC TI0 3ABEPINEHUIO0 M3MEPEHUs U 3AMYCTUTh TAKYI0 U3MEPUTEIbHYIO cucTeMy 0e3 kommubiorepa. llocie
MIOCTYTIJIEHH S TIEPBOTO UMITYJIbCA, N3MEPEHUS U CMEIeHrs OYIyT MPON3BOAUTHCSA ABTOMATHYECKH 0e3 y9IacTust
KOMIIBIOTEDA.

4.5.5.2 MoaknoueHue

B mnare kourposnepa mpemycmorpenst a8a 1TTL-kanana cuaxponusanun Ha passeme DVI-I.

4.5.5.3 Bxopg cuHxpoHu3auun

Jlms BXO/Ma CUHXPOHU3AINM MUMEETCS HACTPOWKA MUHUMATLHON JIUTETHHOCTH BXOTHOTO CHHXPOWMITYJIHCA,
KOTOPBIN MOYKeT ObITH 3aPEruCTPUPOBAH. DT, [IJINTETHHOCTD 33aeTCsI B MUKPOCEKyHIax. Mcmonb3yiite sty
HACTPOWKY JJIs yBEeJIMYEHHs TOMEXOYCTONIMBOCTY KOHTPOJLIEPA. BX0 CHHXDOHW3AINN MOXKET ObITh BKJIIO-
YeH WM BBIKIOYEH. ECIu OH BKIIOUEH, TO Mepexo n3 He aKTUBHOIO COCTOSHHS B aKTHBHOE IMPUBOIUT K
JIBUZKEHMIO aHAJIOIMYHOMY BBIIIOJIHEHUIO KOMaHAbl CMeweHue Ha 3a0aHH0Ee PaAccmosHue, B KOTOPOil 3Hade-
HUE CMELIEHUs 33/1aeTCd 3HAKOBbIM P0sition ¢ MUKPOLIArOBOM 4acTbi0, a8 CKOPOCTh Speed ¢ MUKPOLIAIOBOI
qacThio. 3MeHeHne HACTPOEK BXO/a CUHXPOHU3AIIMU BO BPEMs BBITIOJTHEHUS JIBUYXKEHUsT HE TPUBOIUT K W3-
MEHEHUIO apaMeTPOB JABUKEHNs (CKOPOCTH, IEJIEBOH KOOPAMHATHI). DTH HapaMeTphl Oy1yT NIPUMEHEHBI IPH
HNPUXOIE CJIELYIOIero (PPOHTa AKTHBHOIO COCTOSHHS HA BXOJ, CUHXPOHH3AIMH. JTO CAEJAHO CIeIHAIbHO,
9TOOBI TIPY BBIMOJTHEHUN COTJIACOBAHHOIO MHOTOKOOPAMHATHOIO ABUZKEHUS MOYKHO OBLIO 3aIIpOrpaMMHUpPO-
BATb CJIEAYIONUil CABUI /I KAaKI0M OCH BO BpPEMs BBIITOJHEHUS TEKYIEro CaBura. lorga He moTpedyercs
OCTAHABJIUBATH JABUXKEHUE OCENl KAYKIbIN CIBUT.

Ilpenynpexaenme: Ecim npn BKIIOYEHNH KOHTPOJIJIEPA WJIM €r0 MEPE3arpy3Ke Ha BXOJE CHHXPOHW-
3aIi¥ MPUCYTCTBYET YPOBEHb HATPAXKEHUSA, KOTOPBIH CUNTAETCA aKTUBHBIM, TO KOHTPOJIJIIED BOCITPUMET
9TO KAaK CUTHAJ JJjIsd WHUIMHPOBAHUS IBUXKEHUS AHAJOTHIHOTO BBIMOJHEHUIO KOMAHIBI CMeuleHue Ha
3adanmnoe paccmosnue.
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IIpumeuanune: Position u Speed - OTIENbHBIE TTEPEMEHHBIE, KOTOPBIE MOTYT OBITH COXPAHEHBI B YHEPTOHE-
3aBUUMOM TAMSTH KOHTPOJLIEPA, UCIOIB3YIOTCS TOJBKO MpU PadOTe CHHXPOBXOIA.

HpHMeanHe: ,HBI/I}KGHI/IQ O BXOJHOMY UMMYJIBCY CUHXPOHU3AIIUU TOLINHACTCA H&CTpOﬁKaM yCKOpeHud,
MaKCUMAJIbHOMN CKOPOCTH, U JIPDYT'UM TTOACUCTEMaM, CBA3aHHBIM C JIBUKEHUEM. HeraBI/IJIbHaH nux HaCTpOfIKa
MOZKET MeIllaTh COIVIaCOBAHHOMY CUHXPOHHOMY JIBUZKEHUIO B MHOI'OOCHOI cHUCTeMe.

Pulse time Motion stops

Clutter time Motion starts

Moving time

Puc. 4.31: /IBukenne HAYHETCS Pa3 BXOIHONW UMITYJIbC IOJIBINE BPDEMEHU MTOIABICHUs Apede3ra
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Clutter time

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

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

Clutter time Clutter time  Motion stops

Moving time Moving time

- - Ed

Motion starts

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

Moving time Moving time

Motion starts

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

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

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

4.5.5.4 Bbixog cMHXpOHM3aUUU

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

Movement stops ;
Pulse time Pulse time

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

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

Movement starts

| | Movement stops
Pulse time Pulse time

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

YPOBEHb.

Motion starts

Motion stops

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

Motion starts

Pulse time

Motion stops

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

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

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

Motion starts Pulse time
ﬁ

Motion stops
Pulse time Pulse time

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

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

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

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

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

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

Movement to a positive position >

Movement to a negative position <--

Baxkno: Ilpu kopoTKux nmepemeienusx B Ipeiesiax AJIUTeIbHOCTH UMITY/IHCA BOKPYT METKH COCTOSIHUE BbI-
X0/1a MOYKET HEe BO3BPAIATHCS B JIOTUIECKUAH HOJIb, 9TOOBI HE CO3/IaBATH JIMIITHUE Ty MbI IIPU MTEPEKTIOIECHNN.
®gar «Every» He ObLT pacCunTaH HA OJWHOYHBIE CIBUTH, OH CO3JAH IS M€HEPAIlNU UMITYJIhCOB HA OOJIbITHE
pacCcToAHUA

AOGcomoTHas IOrPELIHOCTD JJIMTEILHOCTH UMILY/Ibca - 125 MKC. Eciu ycTaHOBUTD JJIMTE/IbHOCTD UMILYJIbCA, B
30 MKc, TO (bakKTHUYECKAS IJTUTEIHHOCTH UMITYIHCOB Oy/I€T MEHSITHCS TPUMEPHO OT 5 MKC 110 55 MKC. Bemmdamma,
MOTPEITHOCTH OT JINTEIHHOCTH WMITYJIbCA HE 3aBUCHT. [109TOMY OTHOCHTENBbHAS MOTPEITHOCTH s OoJiee
JUIMHHBIX UMIYJIbCOB OyI€T 3HAYUTEIHHO MEHBIIIE.

Hacrpoiika mapamerpos cuaxporusanuu B mDrive Direct Control onucana B pazgene Hacmpotixu cunzpo-
HU3AUUU.
4.5.5.5 Cxema nogkntoueHus

B konTposnepe npexycmorpenst a8a TTL-kanasna cunxponusanuu na passeme DVI-1.

mDrive

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

—— [ simew
From external device
(5-24V)

Logic GND 18 GND

DVI-I connector
[QIR[8] : [Bla]S[ I E]EIR]

Puc. 4.40: Cxema TMOAKIIOUEHNS K KAHAJIAM CHHXPOHU3AIWN KOHTPOJIIEPA,

4.5.6 Co3pgaHne MHOrOOCHbIX CUCTEM

WNnentudukanus oceit B COCTaBe MHOTOOCHBIX CHCTEM OCYINECTBJISIETCS [0 CEPUIHOMY HOMEDPY KOHTPOJLIEPA.
Kaxxaprit KOHTpOJLIep MMeeT CBOM YHWKATIBHBIN CepUiiHBbIA HOMEp, KOTOpbiii orobparkaercsa B 11O mDrive
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Direct Control Bo Briasuke O wornmpoasepe. Iosydenune cepuifHOro HoMepa KOHTPOJLIEPA BO3MOXKHO C I10-
morpio hynkimn get serial number (cM. Pykosodcmeo no npozpammuposanuio).

4.5.7 Uudposoii Bxoa-Bbixog obuiero HasHaqvenuns (EXTIO)

Iudposbie Bxoa u BBIXO OOIIEro HAZHAYMEHUS PACIOJIOXKEHb! Ha passeme DVI-1. I1o yMOTIaHUI0 aKTUBHBIM
CUUTAETCH YPOBEHb JIOrUYecKoil equuuibl (cM. rabauny ITapamempo. 6v600a). OIHAKO €ro MOXKHO UHBEPTH-
POBAThH TaK, YTO AKTUBHBIM OyJeT CYMTATHCH YPOBEHD HYJIMA.

Tabmmnma 4.6: ITapameTpsl BHIBOIA

Tun TTL
Jlorunyeckuii HOb 0B
Jlorngeckas equHUIIA 5-24 B

B pexkume BX0/1a MOKHO JIUOO TPOCTO MOy 9aTh HHMOPMAIUIO O JIOTHYECKOM ypoBHE Ha, tuaun (cMm. Cmamyc
KOHMPOALEPa), THOO WHULMUPOBATH CJIEAYIONINE IeHCTBU [IPU II€PEXO0/E B AKTUBHOE COCTOSHUE:

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

e Bomonaurs Komanda MOVR (cMmernenne Ha 3aJaHHOE PACCTOSHUE C TIOCAEIHUMHA HUCIIOJb30BAHHBIMU
HACTPOHKAMH).

e Bomonuurs Komanda HOME (aBromMarndeckasi KaJIuOPOBKA MO3UINN).
e Boiitu B cocmosnue ALARM (OrK/IrOYeHUe CUIOBbIX MOCTOB M OXKUJIAHUE LIEPEUHULMAJIMSALUN).

He umeer 3nauenus, KakuMm 0O6pa30M COCTOSTHUE BXOJA CTAHOBUTCS aKTUBHBIM (IIOC/IE€ U3MEHEHUs HACTPOHKY
UHBEPTUPOBAHUS COCTOSHUI WJIM YK€ IPU CMEHE YPOBHs Hanpsizkenus ). KoHTpoJIep UCHOJb3yeT nporpaMmM-
HOe To/IaBJieHne Apede3ra KOHTAKTA Ha BXOJe: JeHCTBUE [0 CUTHAJLY WHUIMUPYETCs, TOIbKO €CJIH aKTUBHOE
COCTOSIHIE HA BXO/I€ KHOIKH JJIUJIOCH Dojiee 3-X MUJIIHCEKYHI.

Ilpenynpexxaenune: Ecim mpu BKIOYEHNE KOHTPOJIEPA WIH €ro Iepe3arpy3Ke Ha BXOJE MPUCYTCTBYET
YPOBE€HDb HANPAXKEHUsI, KOTOPBIIl CUATAETCA aKTUBHBIM, TO KOHTDPOJIJIEP BOCIPUMET 3TO KAaK CUTHAJ JJIA
MHUIMAPOBAHUST KAKOTO-JIN00 U3 HeACTBHTIi.

IIpumeuanme: Iludposoit Bxoa nMeer crabyo MOATIKKY K 3eMJTE.

B pekume BBIBOIA MOXKHO yCTAaHABIMBATH AKTUBHBIN MJIM HEAKTUBHBIN JIOTUIECKUI YPOBEHD UJIA COCTOSTHUS
Ha, BBIOOD:

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

HHH.

e EXTIO SETUP MODE OUT_ ALARM - AKTHBHOE COCTOSTHHE TIOKA MOTOD HAXOJHUTCS B COCTOSI-
aun Alarm.

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

MOTKH MOTODA.

e EXTIO SETUP MODE OUT MOTOR_FOUND - AKTHBHOE COCTOSTHHE TIOKA MOTOD MOKJIIOYEH.
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Tabauna 4.7: Texuuueckue XapaKTEPUCTUKU BHIBOIA

Twun norukn TTL 5-24 B
Yacrora obnosaenus | 1 xI'n
HomMmunanbabiii Tox 5 MA

4.5.7.1 Cxema noaksitoHeHus

Iudporoii BxoA u BBIXO PACIOJIOXKEHBI HA, pa3beme D VI-1

1
5] EXTIOIN 1

mDrive

2| ExTI0 OUT
13 from external device » [8] extio v 1

to external device
gz cNo R )

=
o
K]
[
o
(3
c
-
;
0
>
2

Puc. 4.41: Cxema nonkiodennsi K HudpoBOMY BXOJY M BbIXO/Y HA ILJIATE€ KOHTPOJIEpA

4.5.8 Ananorosblii BXxof o0wero Ha3HayeHus

Amnajiorossriii Bxoz, 00Iero Ha3HAYEHUsT MOYKHO HCIIOJIb30BATh JIJIsi COOCTBEHHBIX HYy¥KI. Hampumep, mjist u3-
MEPEHUsT KAKUX-TMO0 BHEINTHUX CUTHAJOB. [10/ly9eHHOEe 3HAYEHHWE ¢ aHAJTOTOBOTO BXOJA MOMKHO CYHTATH KO-
mandoti GETC wiu nocmorpers B 2paguxar mDrive Direct Control.

JIj1s JaHHOTO KOHTPOJLIEPA AUAMA30H anajaorosoro Bxoma ot 0 mo 10000 yCIOoBHBIX OTCUYETOB. AHAIOTOBBIH
BXOJIl pPacCIojioXKeH Ha passéme DVI-I.

Baxxnao: Hampsizkenne cHEMaeMoe ¢ aHAJTOTOBOIO BXOJa He JOXKHO BBIXOAUTH 3a mpeaenst or 0 mo 3.3 B.
IIpu npesbiieHny HAIPS2KEHUS TATAHUA BO3MOXKHBI OITHOKK B paboTe aHAJIO0rOBOrO BXOIa U PAOOTE IPYTrUX
cucrteM KOHTpoJiiepa!l 9T0 MOKET MPUBECTH K BBIXOAY W3 CTPOs KaK KOHTPOJIJIEPA, TaK U MOIKJIIOYEHHOTO K
HEMY MOTOpA.

Tabauna 4.8: Ilapamerpsr Bxozaa.

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

4.5.8.1 Cxema nogknioueHus

4.5.8.1.1 OpgHoocHas n MHOroocHasi CUCTEMbI

st 00100cHOT B MHO200CHBLT CUCTEM KOHTAKT aHAJOTOBOTO BXOJIA PACIOJIOXKEH Ha paszseme DVI-I.

s

mbDrive

———— [t6] PoT
An analog 0-3.3 V input used for general purpose Fm"‘("é"fezr“;‘v‘;ev"e

Logic GND

[£8] eND

HENHEREHEE

DVI-I connector

(G218

Puc. 4.42: Cxema nojkJIIOU€HMsI K aHAJIOIOBOMY BXOay B cucremax mDrive.
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4.5.9 XpaHenune nosuyun o FRAM-namsatn koHTposanepa

KonuTpoanep nmeer GyHKINIO aBTOMATHYIECKOT0 3aNOMUHAHUS MO3UIIAN, KOTOPAs MO3BOJISIET MIPOCTO OTKJIIO-
9aTh €My ITUTAHUE TIOCTIE OCTAHOBKHU U TIPY CJIEAYIOIIEeM BKIIOYEHIH MUTAHUS, KOHTPOJLIED OyIeT yIep:KuBaTh
TO K€ TIOJIOXKEHHUE JIBUTATEs], 3HAYEHHE TIOJIOKEHUS ¥ HHKPEMEHTATBHOTO CIETINKA IHKOAEpA. DTa (PyHKIHs
paboraer, eciiu B MOMEHT, KOIZ[a KOHTPOJLIEp 00eCTO4eH, He MPOUCXOAUT BPAIIEHU OCH MOTOPA.

Ilpumeuanue: [Ijasg paboTsr 310# GyHKINKA HEOOXOAUMO MOMOKAATH XOTA Obl (0.5 CEKYyHIbI TOCTE OCTa-
HOBKY BpAIIIEHUs JI0 BBIKJIIOUYeHusT TuTanus kKoaTposepa no USB. ObecrounBanme KOHTPOJLIEPA BO BpeMsi
BpAIIEHUS TAKZXKe MPUBEJIET K COXPAHEHUIO MO3UIMK, HO OHA OyJeT JIWIb TPUMEPHON U moTpebyercs HOBas
KANUOPOBKA,.

4.6 BropocteneHHbie pyHKLUN

4.6.1 YctaHoBka Hy/eBOW No3nLuun

Kourposiep nomuepkupaer yCTaHOBKY HyJIEBOH HO3UIME. DTy (DYHKIMIO CTOUT MCIIOJAb30BATD sl IO3ULIM-
OHEPOB MAPKMPOBAHHBIX PETEPOM, UTOOBI MO3UIHS TIO PErnepy COOTBETCTBOBAJIA MporpaMmHuoi. Takxke 3Ta
dbyHKIUs ya00HA, KOTIa CYIECTBYeT OfHa m3OpanHas pu3ndecKkas MO3UINs HA JUAMA30HE TEPEMEIICHUS.

st yCTaHOBKHU HYJIEBOM MO3UIIUU UCIOIBIYETCA CNeluarvhasi komanda. TIpu 3ToM OOHYISIOTCS CIETIUKA
IIAr0B, MUKPOIIIATOB, YHKO/IEPA. YCTAHOBKA HYJIEBOU MO3UIINU TPOUCXOIUAT OJHOBPEMEHHO JIJIsi BCEX CUETYUU-
KOB IIO3UIMU U HE MOXKET IIPUBECTH K MX PACCOIVIACOBAHWIO. BiimsiHue HA TEKyllyl0 KOMAH/Iy [IBUXKEHUS HE
OKa3bIBaeTCsd. Ecanm KOHTpO/Iep OTpabaThIBAI IBUKEHWE B HEKOTOPYIO (DU3UYECKYIO MO3WIMIO B MOMEHT,
KOTJa TEKYIasi TMO3ullus Oblja O0HY/IEHA, TO ABUKEHNE 3aBEPIINTCS B MpeXKHEH (u3ndeckoit mo3ummu. Ha-
npumep, npu asukennu K no3uiuu 1000 8 momenT mpoxona 200 6bu1a mociana KOMaHAa OOHYIEHUS TIO3UIIH .
Torma cuérumk no3unuu ymenbinrea Ha 200 u gBuKenne 3apepmnrcesa B Koopanaare 800.

TIIpumeuanue: YCTAHOBKA HYyJIEBOH NO3UIMHU TIpU pabore B pexkume cmenienus (M. Cyewenue na 3adanmoe
paccmosnue) He u3MEHUT (DU3NIECKON TMO3UIUK, K KOTOPOH OCYINECTB/IAI0Ch apuzxkenue. Ciemyiomee cme-
menne OyIeT TPOUCXOAUTh K TOH ke (DU3MYECKON TO3UIUE, 9TO W 0€3 MCIOIb30BAHUA YCTAHOBKH HYJEBOI
MO3HIINN.

4.6.2 YcTaHOBKa M0OJb30BaTe/IbCKOM MNO3ULLUN

Eciu He00X011uMO yCTAHOBUTD MO3UITWIO WJIM CYETUNK IHKOIEPA HE B HOJIb, 8 B HEKOTOPYIO TIOJIb30BATEIbCKY IO
MO3UIIMIO, TO JIJIst 9TOrO cyInecTByer komauaa SPOS. B aroii komaH1e mepesaroTcs 3Ha9eHNsT HOBBIX CIETIN-
KOB TIO3UINY, MUKPOIIIATOB JJIs IITAarOBBIX ABUTATEJENH U CIETINKA SHKO/IEPA, €CIU OH SIBJITETCS BTOPOCTEIEH-
HbBIM JAaTYUKOM IIOJIOZKEHUA. ECJ'H/I HeO6XO,Z[I/IMO YCTaHOBUTD JIMIIb OAHY U3 HOSI/IHI/IfI, HY2KHO BOCIIOJIb3OBATbhCA
daraMu UTHOPUPOBAHUS YACTHU HOJIEH KOMAHIDI.

Oruyne 3TOM KOMAHILI OT OOHYJIEHUSI TIO3UIINHN, B TOM, 9TO HE TTPOUCXOAUT OOHYJIEHUE TOCIeIHENH TIO3UINN, K
KOTOPOI MPOUCXOIUIIO CMEIIEHNE, HET OTJINYHSI B MOBEJICHUN KOMAH Ibl B MOMEHT JBUKEHUS U TIPU OCTAHOBKE.
Ecnm koManmy TPUMEHATHh B MOMEHT JBHMKEHUS K TIO3UIUH, TO [IBUKEHUE 3aBEPIIATCSA B TOMH Ke (PU3MIECKOI
TOYKE, B KOTOPOI OHO 3aBepIIUIOCh Obl U 6e3 cMeHbl mo3uiun Komanmoir SPOS.

4.6.3 Cratyc koHTponsnepa

Konrposuiep orciie:kuBaer CBOM CTaTyC U CIIOCOOEH IEPEIaTh ero B CTATYCHOM cTpyKType Komauiast GETS.
CraTyc KOHTpOJIJIEpa BKIIOYAET B ce0s MHMOPMAINIO O COBEPITIAEMOM JBHKEHNH, €r0 PE3yIbTaTe, COCTOSTHNN
MATAHUS, IHKOIEPA, OOMOTOK IBUTATEs, ITN(MPOBLIX BXOJAOB U BBIXOI0B, YUCIOBYIO WHMOPMAIIUIO O MO3UIUN
¥ TIUTAOIIEM HAIMPSKEHUN U TOKaX, & TakkKe (raru onmboK.
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4.6.3.1 Craryc pBuxeHus
MoveSts conepkur:
o Ojar ABMXKEHUsI, KOTOPBIHA YCTAHABIMBAETCS KOI/IA KOHTPOJLIEP MEHSIET MO3HUIMI0 JIBATATE s

o Qiar gocTuKeHus TPeOYeMOil CKOPOCTH, KOTOPBIN yCTAHABIUBAETCS €CJIM CKOPOCTH PaBHA TOM, € KO-
TOPOI KOHTPOJIIIEP JIOJYKEH OTPADATHIBATH TEKYINEE JTBUKEHUE.

e ®yar anTmiiodTa, KOTOPHI YCTAHABIMBACTCSA TPH TOJABICHUN JIOMTA BO BpeMs 3aKJIIOYATEIHHON
craauu apuxkenus (cMm. Komnencayus aopma).

MvCmdSts copepxut nHGOPMAIMIO O BBIIOJIHAEMON KoMaH/e. Bee BrKeHrsi MOTOpA BBI3BIBAIOTCS KOMAH-
JaM¥ IBUXKeHns K 1esaeBoi mo3uinun MOVE, capura oTHOCHTENIBHO Tocaeaneii memesoi mo3uimn MOVR,
neuxkenns Bupaso RIGT wau Bieso LEFT, nnasuoit SSTP wnm pe3koit STOP ocranoBKH, KAJIUOPOBKH 10~
marmaeit no3utun HOME wiau npunyautenbHOro nogasaenus godrta LOFT. Ynpasienne KHOTKAMH, T2KOW-
CTHKOM, UMITYJIbCAMUA CHHXPOHU3AIUU W T. . TOXKE MPUBOIUTCS K 3TUM Komanaam. Hampumep, mKoiicTuk
BBI3bIBAET KOMAH/IbI JBUKEHUS BIPABO W BJIEBO MPH OTKJIOHEHWM WJIM KOMAH/y ILJIABHOW OCTAHOBKHU B II€H-
TPAJIbHOM LoJ0KeHun (cM. Ynpasaenue ¢ nomouio dowcoticmuka). B uepemennoit MvCmdSts upusesena
TEeKYIas KOMAH 1A TBUKEHWS UJIN TIOCTIETHSIS BHIMOTHEHHAST KOMAHTA, 8 TAKYKe CTATYC KOMAHIbI: BBHITOHAETCS
OHA WJIM YK€ BBIMOJIHEeHA. e KOMaHIa BBITIOIHEHA, TO eIle OJWH OWT MOKA3bIBAET PE3Y/IbTAT €€ BHIMOJIHE-
Hus (ycrnemndbiil wiu Heycrernbiii). Heycrnentnoe Boinosnenne 03Ha4aer, 9T0 Mbl He MOMAJIM K TOH HO3UIKH,
K KOTOPOil MBITAMNCH ABUTATHCS WKW HE CMOLTH OTpaborarh Jao@T. IIpmanmoit MoKeT ObITh HEOXKHUIAHHA
OCTAHOBKA 110 KOHIIEBUKAM, nonaganue B cocrosuue Alarm. U3uadaabHOe COCTOSHUE 9TOTO MOJIsi HOKA3BIBAET
HEU3BECTHYIO KOMAHJY W CTATyC YCIIEITHOTO BBITOTHEHWS.

4.6.3.2 Crartyc nutaHus moTtopa
PWRSts comepxkut undopmanuio o muraromeM Hanpsizkeaun. O6GMOTKE MOrYT ObITh:
e Orkirouenbl (B 9TOM Cilydae Ha HUX He [OJAETCH HUKAKOIO HALIPIAXKEHUS).

e 3anuTaHbl CHUMKEHHLIM TOKOM OTHOCHTEJIHHO HOMHUHAJILHOTO TOKA (HAIPUMED, TPH WCIOJb30BAHUN
dyHKIMYU CHUKEHUS TOKA B 0OMOTKAX MPH OCTAHOBKE).

e 3annuTaHbl HOMUHAJIBHBIM TOKOM.
e 3anuTaHbl HEeJO0CTATOYHbIM HalIIPpA?KEeHHeM, 9T00bI 00ECIIEYUTh yCTaHOBJ’IeHHbeI HOMUHAJIbHBIA TOK.

Tlocnemamit cTaTyc 9acTo MOABASETCS TPU BBICOKMX CKOPOCTSX BPAITEHUS, BeJb Y€M BBINIE CKOPOCTH Tepe-
KJIIOYEHHUsT IIAaroB, T€M BBIMIE JOJKHO OBITH MHUTAONIEE HAPAXKEHHE, YTOOLI 00ECIIeYNTh HApACTAHHE TOKA
B MHIAYKTHBHOCTH OOMOTOK Jpureresis. HegocTarodnoe muraHne He O3HAYAET, UTO JABUTATETH HE OyaeT Bpa-
HIAThCs, & O3HAYAET, YTO ABUIATE]b MOXKET OOJiblie LIyMeTb U najaer kpyraiumii moment. (Cum. Vnpasaenue
NUMAHUEM MOTMOPA).

4.6.3.3 Craryc aHkogepa

EncSts cogepxut nHMOPMAIIIO O MOAKIIOYCHHOM YHKOIEPE €CJIN BKIIIOUEH PEXKUM yIpaBjeHns 6e3 00paTHO
cBsi3u (HAIpUMeD Jisl MAroBbix Jpuraresieil). CocTosHUs IHKOAEPA MOIYT ObITh:

e He noakiiouen.

e Heu3ssecTHOe COCTOsIHME, KO HEIOCTATOYHO JAHHBIX YTOOBI OMPEJIEIUTh COCTOSTHUE SHKOIEPA.
o Ilogkmiouen u McnpaBeH.

o Ilonksroyen u peBepcupoBaH (TOrJA HYXKHO BKJIIOYUTb B HACTPONKAX PEBEPC SHKOIEPA).

e IloakmioueH n HeMCIpaBeH.

Ilocnenree cocTosiHMe peann3yeTcs, KOT/Ia HA BXO/IbI 9HKO/IEPA TMOCTYTAIOT CUTHAJIBI TEPEKTIOUEHNST, HO OHU
HE COOTBETCTBYIOT JBUXKEHUIO POTOpA aBurarens. CMeHa COCTOSHMIT MPOXOAUT TOCTe HAOOpa AOCTATOIHON
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crarucruku. ITosromy obHapyzKeHue IPOUCXOAUT HEMIHOBEHHO. TaKzKe HeBO3MO2KHO TOYHO OLPEJEJIUTh Cra-
Tyc sukozepa 6e3 asuxenus. (Cm. Paboma ¢ snkodepamus).

4.6.3.4 Craryc obmoTOK gBurarens

WindSts conepxxut uH@OpPMALUO O COCTOAHUKA 0OMOTOK. IloKa3bIBaercss COCTOSHME i KaxKJOH M3 JIBYX
06MOTOK OTsiebHO. OHU MOryT OBITh:

e OTKIIIOYEHBI OT KOHTPOJLIEPA.

o IloakaroueHsl.

e 3aMKHYTHI HAKOPOTKO.

o lIx cocrosinue MoxKeT ObITh HEM3BECTHO.

BaMKHyTbIM HAKOPOTKO CYUTAECTCA CIUIMMKOM MaJIEHBKOE COTIPOTUBJIEHUE U MHAYKTUBHOCTH B oomorke. Or-
KJIIOUeHHBIMU OOMOTKAMU CUUTAETCS Harpy3ka C CJUIIMTKOM BBICOKMM COIPOTUBJICHUEM.

4.6.3.5 Craryc nonoxeHus

B crarycHoit crpyKType BBIBOJAATCS BCE JTAHHDBIE O IMOJOXKEHUH U CKOPOCTH MO3unnonepa. Jljist 3Toro ucmosin-
sytorcsa mojis ocHosroi mozuiuu (CurPosition, uStep), Bropocrenennoit mosunuu (EncPosition), ckopoctu
(CurSpeed, uCurSpeed). OcHOBHOE TIO/IOKEHUE OTCUYMTHIBAETCS B IAraX MIArOBOTO JABUIATE/Id U MUKDOIIa-
rax, ecJI UCIOIb3yeTcs yupasaeHne 6e3 odpaTHoit cBs3u. Ilpn ncmoabp30BaHnn PEXKUMa, BEAYIIEro IHKOIEPa
B CurPosition xpanurcs cY€T9mK MOIOXKEHUs O SHKOAEPY, a B uStep 3anucan 0. [Tosre Bropocreneruoii mo-
BUIKH - ITO IOJIE FHKOIEPA, €CJIN UCIOIb3YeTCs YIIPABIEHUE MIATOBBIM ABUTATEeM 0e3 0OpaTHOM CBA3M, UIN
CUYETYHK ITTaroB, €CJIN MOJAKJIIOYEH MTarOBBIit JABUTATEIbH B PEXKUME BEeAYIIETO IHKOAEPa. CKOpOCTb BBIBOJIUTCA
BCer1a JJjid OCHOBHOTO JATYWUKa MO3UINU U U3MEPAECTCA B TE€X 2Ke €IUHUIAX, YTO U YCTAHOBJIEHHAA CKOPOCTH
JBUXKECHUA.

4.6.3.6 Craryc nutaHus KOHTpoJsiIsiepa 1 Temnepartypa.
B crarycHoil cTpyKType BBIBOISTCS:

e Tok morpebiiennsi KOHTpoJLIepa (B MA).

e Hanpskenue na cuioBoii yactu (B mecarkax MB).

Tok norpebnenns no USB (B MA).

e Hampsixenne va USB (B mecsitkax MB).

TemnepaTypa MUKponpoueccopa (B JecAThIX M0/gX rpaayca Llenbcus).

4.6.3.7 CratycHble dnaru

@rarn meaTCa HA OMMOKHA KOMAHJ YIPABJIEHUS, OMMUOKN IPEBBINICHNA KPUTHIECCKUX [TapaMeTPOB, 00IIue
OMMMOKY 1 (PJIATW COCTOSTHHS.

Ilpnmeuanue: Muorue djarn He CHUMAIOTCA CaMU, MOKA WX TPUHYIUTEIHHO He CHATH KoMmaumoi STOP.

Oummrbku KOMaH/1 IIPOTOKOJIA:

e errc - Heornoznannas komanga mpoTtokosa. OnmbKka BO3HUKATH HE JOJKHA €CJIN MCIOIb3YeTcs: codT,
COBMECTUMBII ¢ MCIOJIB3YeMO B KOHTPOJIJIepe Bepcueil mpoTokosa. Piar He CHIMAETCa CaMOCTOATEb-
HO.

e errd - Ko npoBepku 1e/I0CTHOCTH JIaHHLIX KOMaH/ bl He coméiics. Oummbka Bo3HUKaeT 1pu cOoax 1e-
penadn maHHbIX. @yar He CHUMAETCS CAaMOCTOSTEILHO.
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e errv - He yzasoch npuMeHuTs OHO UM HECKOJIBKO [IEPEJAHHBIX B KOMaH /1€ 3Hadenuil. Boznukaer korga
KOMaHIa ObLIa MPWHSATA W YCIEITHO PACITO3HAHA, HO TEPEIABAEMbIE B Hell JaHHBIE ObLIN HEKOPPEKTHHI,
BBIXOJUJIN 33 JOIYCTAMBIN nuamna3oH. Tak»ke 3Ta OmmbKa MOXKET 03HAYATH, YTO TPEOYIOMYIO OTIepaIIio
HE yJaJ0Ch BBIMOJHUTH M3-3a ammnapaTtHoro cbos. Hampuwmep, sta ommbKa BO3ZHMUKHET MPU yCTAHOBKE
peKuMa JejleHus 11ara, He BXO/INero B CIIMCOK IOJ/Iep2KUBaeMbIX UJIU IIPU YCTAHOBKE HYJIEBOI'O KO-
JIMYECTBA MIArOB Ha 00opor auraress. @iar He cHEMAETCs caMoCTosATe bHO. OMmmOKK MPEBbIIIEHUS
KPUTHYECKUX TTapaMeTPORB:

e @jar, 4TO cefiyac KOHTPOJLIEp HAXOAUTCS B pexkuMme Alarm.

e @jar, KOTOPBIHf TOBOPHUT O TOM, 9TO Ceifdac CHIOBOM apaiiBep CUrHAIU3UpPYyeT O meperpese. Oiar cHU-
MaeTcd CaM B 3aBUCUMOCTHU OT HACMPOEr KPUMULECKUT NAPAMEMPOE.

e @jar, KOTOPBIH TOBOPUT O TOM, UTO TEMTIEPATYPA MUKPOIIPOIIECCOPA BBITLIA 3 JOTYCTUMBIN TUATIA30H.
dJar CHIMaEeTCA CaM B 3aBUCUMOCTH OT HACMPOEK KPUMUUECKUT NAPAMEMPOS

e djar, KOTOPBI TOBOPUT O TOM, YTO HAIPSKEHWE TUTAHWS MPEBLICUJIO J0MycTuMoe 3Haderue. Piar
CHHMaeTCd caM B 3aBUCUMOCTH OT HACMPOEK KPUMUYECKUT NAPAMEMPOS.

[ q)nar, KOTOprfI TOBOPUT O TOM, YTO HaNPAZKEHUE TTUTAHUA OKa3aJIOCh HUZKE JOMYCTUMOT'O 3HAYCHUA.
®Jjiar CHEMAETCS CAM B 3aBUCUMOCTH OT HACMPOEK KPUMUYECKUT NAPAMEMPOE.

e djar, KOTOPBI TOBOPUT O TOM, YTO MOTPEOIAEMBIl TOK u3 OJ0KA MUTAHUS TPEBBICUJ JOITyCTUMOE
suadvenne. Oyar cHUMAETCsA caM B 3aBUCUMOCTH OT HACMPOEK KPUMUYECKUT NaAPAMEMPOS.

e Djiar, KOTOpbIA roBOpuT 0 TOM, 4ro Haupsixkenue USB npesbicuio ponycrumoe 3navyenune. @yar cau-
MaeTCs CaM B 3aBUCUMOCTHU OT HACMPOEK KPUMUBECKUT NAPAMEMPOS. YCTAPEIO.

e Djar, KOTOPBIt TOBOPHUT O TOM, 4TO Hanpsizkeane USB okazasocs mHuxke momycTumMoro 3uadenus. @jar
CHUMAETCS CAM B 3aBHCHUMOCTH OT HACMPOEK KPUMUYECKUT NAPAMEMPOs. YCTAPENO.

e ®jiar, KOTOPBII TOBOPUT O TOM, YTO TOK 1OTpebsenus 1o muHe nuranus USB mpeBbicui pomycrumoe
3Hadenne. @ar CHUMAETCs caM B 3aBUCUMOCTH OT HACMPOEK KPUMUYECKUT NAPLMEMPOS.

e ®jiar, 9TO KOHIIEBUKH TIepernyTanbl Mecramu. Ojar He CHUMAETCS CaMOCTOSITEIBHO.
O6muit dpar ommbOK:

e Duar, 4To cucreMa KOHTDOJIA MO3UIMU OOHADY2KMUJIA PACCOIJIACOBAHUE [IO3UIMK 110 CYETHUUKY IIAIOB
U JATYMKY mojioxkenus. Oar He CHUMAeTCsl CAMOCTOATEIHHO (€CIM HE UCHOJIb3YeTCs aBTOMATHIECKAS
KOPPEKTUPOBKA, [TO3UIIHN).

®jar cocToAHUA:

e Hannuwe BHemrHero nuranus. VHatwe nurtanne BHyTPEHHEE. YCTAHOBJIEH BCErA.

4.6.3.8 Craryc yndpoBsbix CUrHanos.

KonTposmep BBIBOOUT COCTOSTHHE BXOMHBIX M BBIXOIHBIX MU(PPOBBIX CUTHAJIOB 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 HAaCTPOIKu uHBeprupoBanus. Piaru
ObIBAIOT:

e CocrosiHre MpaBoro KoHIeBrKa (1, ecin KOHIIEBUK AKTHBEH).

e CocrosHue 1eBOro KOHIEBHUKA (1, €C/IM KOHIIEBUK AKTHUBEH).

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

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

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

e Cocrosgnune HOxkKr EXTIO (1, ecim akTHBHOE COCTOSIHUE Ha BXOJE WU HA BBIXOJE).
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e Cocrosinne parduka Xosuta C (1, ecn Ha BXO/E JIOrUYECKast €AUHULA).

)

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

e Cocrosinne narunka Xosta C (1, ecin HA BXOzE JIOruYecKast eJIuHUNA).

e Cocrosine MarHuTHOro Topmo3a (1, ecm Ha TOPMO3 HOJAHO UTAHUE).

e CocrosiHne JaTdnKa MOJIHOrO obopora (1, ecanm JaTunK aKTHBEH).

e Cocrosinve BXOIHOM HOXKKU CHHXpOHU3auu (1, eciiu HOXKKA CHHXPOHU3AIUU B aKTUBHOM COCTOSIHUM).
e Cocrosinue BbIXOAHON HOXKKHU cuHXpoHu3aimu (1, eciim HOXKKa CUHXPOHU3AIMU B AKTUBHOM COCTOSIHUHM).

e Cocrosinue Ha BXoze KaHaJua sukozepa B (1, ecin Ha BXOze JOruvecKas eJiuHuna,).

e Cocrosinue Ha BXO/Ee KaHaIa HKozAepa B (1, ecin Ha BXOzE JIOrUYecKas eIuHUIA).

4.6.4 AstoBocctaHoBneHne USB-coeaunHeHus

Hanublit 6710k npeaHasHaden 1y nepesarpy3ku USB-muHbl B cilydae noTepu cBa3u (K IPUMEDY, 3TO MOKET
BO3HUKHYTDH B CIIydae yaapa CTATUYECKUM DPa3psagaoM Wiu OTKIoYenus muHbl USB 6e3 oTKIIoueHus: mura-
Hus). Briodenne/Boikmodenne ganaoro 6soka ounpenensercd duarom USB_ BREAK RECONNECT (cw.
Kpumuueckue napamempnt). Eciu 610K BKIOUEH, TO OH OTC/Ie2KMBaeT 10TepIo cBsi3u 1o wune USB. B cayuae
norepn cBs13u depe3 500 MC BBITIOIHSIETCS TPOrPAMMHOE TIEPENOKIIOUEHHUE K TITHHE CO CTOPOHBI KOHTPOJLIEPA,
TI0CJIE Y€ro BBIMOIHAETCS TPOBEPKA ee cocTosinus. Eciim B Tedenue onpeieIeHHONO BPEMEHH He ITPOUCXOIUT
BOCCTAHOBJIEHUE CBsA3U (T.e. 0OMEHa JAHBIMK), TO BBINOJIHIETCS IIOBTOPHOE Iepenojikiiodenue. Takum obpa-
30M B CJllydae He BOCCTaHOBJeHus cBs3u o USB, KoHTposiep Oyer MOCTOSIHHO TEPENOAKII0YaAThCA K IITHHE
USB 10 Tex 1nop, moka He MpOM30#IeT BOCCTAHOBJIECHUS CBA3U WJIM BPEMs MEXK/y IEDPEHOJAKIIOYCHUIMEA HE
npeBbicuT 1 MuHYTHI. B ntore B ciaydae orkmiodenns muHbl USB 6e3 OTKIIIOUMEHNWsT MHTAHWsT KOHTPOJLJIEPA
(k IpuMepy, B CIydae YIpaBjIeHWs JBUTATEIEM OT JXKONCTUKA UJIM KHOIOK) B T€UEHUE IMPUMEPHO 5 MUHYT
KOHTPOJIIED OyIeT HAXOAUTHCHA B PEXKUME TMepenoakiodenus muabl USB.

ITpumeuanmne: Pexum nepenojkiiodenus mmbabl USB HuKakuM 00pa3oM He BJIMSET HA OCHOBHBIE XapaK-
TEPUCTUKYU KOHTPOJLIEPA (K TPUMEPY, JBUKEHUE WU YIep:KaHue HeOOXOJAUMOro TOKa B 0OMOTKAX).

Yrobbr u3bekaTh CHHXPOHHOTO Mepenojakaiodenus: K mmae USB Kak €O CTOPOHBI KOHTPOJLIEPA, TAK U CO
CTOPOHBI KOMIIbIOTEPA, BPeMsl MEXK/Ly HEePENOAKIIOYEeHUIMU MEHSIETCS 110 HKCIOHEHIIMAJILHOMY 3aKOHYy (CM.
3adeporcka mesrcdy nepenodkarouenusmu USB).

Tabauna 4.9: 3agepxkka Mexay mepenoakiaouenusasvu USB

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

1 483

2 622

3 802

4 1034

5 1333

6 1718

Busyannsuo onpenmenuTh cocTosiuue 0j0Ka mepe3arpy3ku USB MOKHO MO 9acTOTe MUTQHUs CBETOanoma. B
cllydae Tepexofia B PEXKUM Iepe3arpy3Ku CBETOAMO HadHeT murarh ¢ dacroroir 10 T'm (em. Hndukavus
peorcuma pabomot).
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Ilpenynpexgenue: B cuiay ocobeHHOCTEll CTpOEHUS JAHHOTO MPOTPAMMHOTO OJIOKA, A TaK¥Ke CIEIH-
dukanun muasr USB, 610k He rapanTupyer 100% BOCCTAHOBIEHWE CBA3M C KOMIBIOTEPOM TMOCTIE yIAapa
CTATUYECKUM Pa3PAI0M.

Co croponbt komnbiorepa mDrive Direct Control Tak»ke npou3BOAUT HONBITKH BOCCTAHOBJIEHUS COEMHEHUS
C KOHTPOJLJIEPOM, €CJIU OHO 110 KAKUM-JIN00 MpuanHaM ObLI0 moTepsino. I[Ipu morepe coenunenusi, TO €CTh €C-
qn oubsmoreka libxime Beprysia koma omubku «result nodevices, cnagasa mpoucxogaut oxuganue 1000 mc.
Barem, ecau mnardopma Ha kKoropoit 3amymen mDrive Direct Control nmpunagnexur cemeiicrsy Windows,
cpeacrBamu WINAPI onpammBaercs Hamugue ycrpoiicrsa ¢ coorsercrByonum umenem COM-mopra B cu-
creme. Ecim Takoit mopT mpucyrcrByer, HO bubimoreka libxime me MOXKeT OTKPBITH ero 6ojee AByX pa3, TO
BbI3bIBaeTcs byHKIMs Xime _fix _usbser _sys, KoTopasi TpOM3BOAUT peceT apaiisepa usbser.sys (ucmpasienne
ommbku apaiisepa). Ha miardopme Linux wimu MacOS mDrive Direct Control mpocTo mbiTaercst moBTOPHO
OTKPBITh ycTpoiicTBO Kazkable 1000 mc. Iloce ycmenmHoro oTKpbITHS B YCTPONCTBO TMOCHLIAIOTCA KOMAHIbI
YTEHUs CEPUITHOrO HOMEpA, BEPCUH MPOIIMBKH W HEKOTOPBIX HACTPOEK, HEOOXOIUMBIX st OTOOPasKeHUsT
naTEpdeiica.

Bubmmoreka libxime cunraer ycrpoiicrBo morepsinabiM (result nodevice) korga cucremuble (byHKINH
ReadFile/WriteFile (na Windows) nin read/write (na Linux/Mac) Bo3Bpamamr OIMMOKY NpPH YTEHUN I
3anucu JauHbiXx B coorsercrByoomuii USB-COM mnopr.
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Pykosoacteo no nporpamme mDrive Direct Control

5.1 O nporpamme mDrive Direct Control

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

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

5.2 OcHosHble okHa nporpammbl mDrive Direct Control

5.2.1 CraptoBoe okHO nporpammbl mDrive Direct Control

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

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

1, mDrive Direct Control 3.0.3

Searching devices... 1 found,

real controller

Stage name

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

virtual controllers

One axis s selected. Bt Rescan | Openselected

Settngs >>

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

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

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

Tlo xuomke Settings OTKPBHIBAETCS BKJIAIKA C HACTPOIKAMU OOHAPYKEHUsT YCTPONCTB.

-I- Device detection settings

w mDrive Direct Control 3.0.3

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

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

URI

Usershomelchenka_n..

Friendly name Stage name

1 xi-emu;

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

Virtual devices

Scan for local servers 0 server(s) found.

User management

Local user list Remote user list

user uuid  key user uuid  key

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

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

Baok Device detection settings comepkuT HaCTPORKU OOHAPY2KEHUsI YCTPOHCTB.

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

Enumerate non-mDrive devices - pu BKJIIOUYEHHON omuu onpammBaer Bce ycrpoiicta tuma COM-mopt
B cucreme. [Ipu OTKIIIOYEHHON ONIIUU OMPAIIABAET TOJIHKO YCTPOMCTBA, MMEHA KOTOPBIX COOTBETCTBYIOT
macke ycrpoiicrs mDrive («-mDrive Motor Controllers B Windows, /dev/mdrive* and /dev/ttyACM* na
Linux/Mac).

Enumerate network devices - mpu BKJIIOYEHHON OIIIAU OMPAIUBAET CeTEeBbie ycTpoiicTBa. Cnucok aapecos
JoMeHHbIX uMeH u/unu IP-aipecos, Ha KOTOPBIX IPOU3BOAUTCS IIOUCK YCTPOICTB, HAXOAUTCS HUXKE. 3alucu
B CIHUCKE MOXKHO JIOOABJIATH KAK BPYYHYIO, TAK U ABTOMATHYECKH, HAXKaB HA KHOIKY Scan for local mDrive
servers. OOparure BHUMaHUE, YTO B CJly4ae Haaudus HeCKObKuUX mDrive-cepBepoB ¢ ycrpoiicrBaMu B JIO-
KAJIbHOU ceTu Oymer HaiifeH CaydYalHbIH W3 HUX U JJIs HAXOXKIEHUsT BCEX CEPBEPOB MOTPEOYeTCsl HECKOJIBKO
TIOTIBITOK ABTOMATHYECKOI'O TTOUCKA.

Ilpeaynpexxaenune: llpu ogHOBpeMeHHO BKJIIOYEHHBIX onmuax Probe devices u Enumerate non-mDrive
devices mDrive Direct Control mpu crapre mocwkinaer gamubie Bo Bce COM-moprer. [Ipn Hagnuwm B cucre-
Me maOKecTBa Bluetooth COM-mopToB u3-3a ocobennocreit paborst Bluetooth ompoc 6ymer nmpouncxonuts
MTOCJIETOBATE/IFHO C 3aTpAaTaMy OT €IWHWUIL 0 JECATKOB CEKYH/ Ha OIHY IMOIMBITKY COEIWHEHUS.

B none Virtual devices yka3ano KOJIM4eCTBO BUPTYaIbHBIX KOHTPOJIJIEPOB, KOTOPbIE OYyT BbIBEIEHbBI B CIIU-
COK JIOCTYITHBIX JIJIsT OTKPBITHS TIPH CHAeayioneM Haxkatun Rescan wnm caenyiomem crapte mDrive Direct
Control.
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IIpumeuanume: Tak kax Oubamoreka libxime orkpwiBaer ycrpoiicrBa mDrive B pekume 3KCKIIO3UBHOTO
JIOCTYTIa, IPU 3aILyCKe mocjeayomux Komuit mporpammMbl mDrive Direct Control OymayT HalieHbI U JOCTYIIHbBI
JI7Isl BBIOOpPA TOTBKO CBOOOIHBIE KOHTPOJIIEPHI.

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

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

o Baok ynpasaenus 0suntceruem Jeu2amens
— Jleuoicenue 6e3 mouHo20 3G0GHUA KOHEUHO20 TLONONACEHUA
— Jleusicenue 6 3a0aHHy10 moury

o Texywas no3uyus 0A% KOMAHO 08UNCEHUSA

o Cocmoanue KOHWMPOALEPG U MOMOPG
— Daexmponumarue KOHMPOAAEPQ

— Cocmoanue MOMOoPa

— Cocmosnue npozpammot

L] C?IL(L?IL]/(I? 1aA Cmpoka

I'pynna kHonok dis ynpasaenus npozpammots
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8 mDrive Direct Control 3.0.3 - SM1 - O 4
182 gettings... | Charts... LT Seripts...
Cantral
0.000 mm
0
4 | >
|4 (] Home @ zero @ stop 3 Cydic ]
-300 -250 -200 -150 -100 -50 0 S0
| TN U N [N T T T S T [N T T T T I T T T I T N T T AT T T T T T T T T 0
Move to | 0.000 mm z]
shift on | 0.000 mm 2]
Power Motor
Power voltage: 12,02V Speed: 0.000 mm/s
Temp. TRET Command: Unknown
Fower: Ukrwn
Program
Sync buf free: 0
Date Time Source Message
Clear log Save log Tech. support Exit

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

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

Control
0.000 mm
0
1 | 4

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

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

Puc. 5.5: Baok Control

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

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

5.2.2.1.1 [OsunxeHune 6e3 TOYHOro 3afaHNsA KOHEYHOr0 MOJI0XKEHUS

4 n 4

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

Puc. 5.6: Knonkn ynpaBiieHns IBUKEHUEM

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

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

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

4k

Move to | 0.000 mm

4k

shift an | 0.000 mm

Puc. 5.7: Yupasnenue nBukeHueM B 33JaHHYIO TOYKY

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

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

5.2.2.2 Tekywas no3vuus gns KOMaHg, ABUXEHUS

Komanapr Move to u Shift on ucHoab3yIOT TEKYILYIO HO3MLKIO [IJid pacdera ABUKeHHs. TeKylnas HO3Uuus
U3MEHSIETCST CIIEAYOIMINMI KOMAHIAMMN:

Move to <Besmuuna>
Tekyrmas mo3unus = <BeJIUINHA >

Shift on <cmemenune>
Texymas mo3unusa — TeKyIas MO3UIU + < CMeIeHne >

Zero (HpI/I yCii0BHH OTCYTCTBHUA ABU2KEHHUA B MOMEHT IIOCBLJIKH KOMaH/II)I)

Texymas nozurnus = 0

Komanaer Stop, Baeso, Bnpaso, Baeso do epanuyv, u Bnpaso do epanuybl HE U3MEHSIOT TEKYILYIO TTO3UIIAIO.

5.2.2.3 CocrosiHue koHTpoOsIsIEpa 1 MOTOPA

Power Motar
Power voltage: 12,08V Speed: 0.000 mmjs
Temp.: 36.6°C Command:  Unknown

Pawer: Uknwn
Program

Sync buf free: 0

5.2.2.3.1 dnekTponuTtaHue KOHTpoiepa

T'pynma napamerpoB Power coaepKuT WHINKATOPHI:
e Power voltage - nanpsizkerne Ha CUIOBON YACTH.

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

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

W3menenne iBeTa muAMKaTOpa 1emp Ha KpaCHBIN TOKA3bIBAET PEBBINIIEHNE TEMIIEPATY DI Ha TIJIaTe KOHTPOJI-
Jiepa OTHOCHUTEITBHO pa3pelnentoii. B arom ciaydae kKoHTposiep nepexoqut B cocrosuue Alarm. Ilapamerp
MOXKHO U3MEHUTDb B pazzesie Hacmpoixa npedesvHvi napamempos KoHmpoiLepa.

Baxkno: Buixon u3 cocrosaust Alarm BO3MOXKEH TOCJe TpeKpallenusi coObITHit, Bbr3Basmux Alarm, npu
ycmosuu, uro ¢uar Sticky Alarm ue ycranosnen. Eciu daar Sticky Alarm ycraHoBieH , HCMIONB3YHTE KHOTIKY
STOP , a100bl BbI#iTH U3 cocrosinust Alarm.

5.2.2.3.2 CocrosiHne motopa

T'pynma napamerpos Motor comepKuT WHIMKATOPDI:
e Speed - CKOPOCTH BPAIEHUS] MOTOPA.

e Command - moceqHsisa BbIIONHAEMadA (KUPHBIA mpudT) uin BbinogHeHHAA (00bYHBIN mpudT) Ko-
Manda Kowmpoanrepa. Komanda Konmpoanrepa OTOOpAIKAETCS YePHBIM IIBETOM, €Csii (Jiar onmuOKu 1BU-
xeanss MVCMD ERROR wve ycranoBjieH, B TPOTHBHOM Ciiydae KpacHbIM. Moxker ObITh OJHUM H3
CJIEIIOIMX BAPHUAHTOB:

— Mowe to position - mepemMelienre B 33JaHHYIO TTO3UITHIO

— Shift on offset - cmemenue Ha 3a7AHHOE PACCTOSHUE

— Move left - nBuzkKeHue BIEBO

— Mowe right - 1BUKeHHE BIIPABO

— Stop - ocTaHOBKA,

— Homing - HaxXOXKIeHNe HAYaJIbHON MO3UINN

— Loft - xkomnencanus Jjodra

— Soft stop - mTaBHAsT OCTAHOBKA,

— Unknown - HensBecTHas KOMaHIa (BO3MOMKHO Cpa3y MOC/E BKJIIOYEHU KOHTPOJIIEPA)
e Power - cOCTOsIHEE TTUTAHUS IATOBOrO ABuraress. Moxer ObITh OJHUM U3 CIAeAYIOMUX BAPHAHTOB:

— Off - obMOTKE MOTOPa PA3OMKHYTHL M HE YIIPABJILIOTCS APABEPOM,

— Short - 0OMOTKY 3aMKHYTHI HAKOPOTKO 9Y€pe3 JIpaiiBep,

— Norm - 0OMOTKH 3alTuTaHbl HOMHUHAJIBHBIM TOKOM,

— Reduc - oOMOTKN HAMEPEHHO 3ANUTAHBI YMEHBIIEHHBIM TOKOM OT Pab0dero [isi CHUKEHUs IO-
Tpeb/IgeMOit MOIITHOCTH,

Max - OOMOTKHU 3aIIUTAHBI MAKCAMAJIBLHO JOCTYITHBIM TOKOM, KOTOprfI MOXKET BbIJATh CXEMa IIpU
JAHHOM HAIIPAZKECHNNW IMATAHUA.
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IIpumeuanue: GPIO duar MoxKHO MCTIOIB30BATH I OOHAPYKEHUS MOJKIIOYEHHOTO TBUTATE IS

TlosiBnenne ropu30HTAIBHON YepThl HAJI WHIUKATOPOM Speed O3HAYAET, 9TO JOCTUTHYTA MAKCUMAJIbHAS CKO-
POCTh JBUZKEHWs, yCTAHOBJEHHAsA B moje Max nominal speed mactpoek mortopa Hacmpotixa xumemamury
deuoicenus, (BLDC momop).

5.2.2.3.3 CocrosiHue nporpammbi

T'pynma napamerpos Program comep:XKuT HHIANKATOPHI:

e Sync buf free - konmaecTBO CBOOOIHBIX siueeK B Oydepe KOMaHI KOHTPOJLIEPA.

5.2.2.3.4 Tpynna KHOMOK A5 ynpasseHus NporpamMmoii

e Kuonka Settings. .. OTKpbIBaeT HACTPOUKK KOHTPOJLIEPA, CM. pasaesn Hacmpolixu npozpammot.
e Kuonka Charts. .. OTKpbIBaeT OKHO ¢ rpadukamu, cM. pazaen [ paguru.
e Knomka Scripts. .. OTKpbIBAET OKHO PA0OTHI CO CKPUIITaMH, CM. pasaen Crpunimot.

e Kuonka Home ocyIecTBisieT MOMCK HAYAJIBHON NO3UIMK, CM. pasnen Hacmpotika ucrodnozo nososice-
HUA.

e Knomnka Zero obHYyIsE€T TEKYIIYIO TO3UIMI0 MOTOPA W 3HAYEHNE YHKOIEPA.

e Kuonka Stop mochuiaer KOMaHIy HemedieHHol 0cmanosky, coOpackiBaer coctosarne Alarm, ouurmaer
Oydep KOMaHI AJisT CHHXPOHHOTO JBUKEHUsI M OCTAHABIMBAET BBIIOTHEHNE CKPHUIITA, €C/TA OH 3aILyIIEH.

e Kuonka Cyclic BKIIOYaeT PexKUM [UKJIMIECKOTO JIBUXKEHUsI, CM. pazjen Hacmpolika pescuma yuriu-
YeCK020 06UNCEHUA.

ITpumeuanne: Komanga Cyclic snsgercs cocraBaoit komanoii: mpu Ber3ose Cyclic 8 mDrive Direct Control
HA YPOBHE KOHTPOJLJIEPA IIPOM3BOANUTCS BBITOJHEHUE MOCIeI0BaTebHOCTH U3 KoMan Move to.

Kuomnka Clear log ouninaer comepKumMoe Jiora.

Kuonka Save log coxpansier cogepzxumoe jora B daiin B popmare CSV (oTKpbiBaercs quaior BbI6Opa
daitna s 3amnucn).

Kmomnka Tech. support maeT BO3MOYKHOCTH CBS3aThCS C HAMMU.

Kuonka Ezit oCyIIecTB/IsieT KOPPEKTHOE 3aBeplierue paboThl, CM. pasmen Koppexmmuoe zasepuienue
pabombL.
5.2.2.4 CrarycHas cTpoka

B crarycHoll cTpoKe HaxXousTCsd MHAMKATOPbI TEKYIIEro COCTosHus KOHTpoJuiepa. CiieBa HalpaBo 310 OJIOK
7 dpaaros:

o L - JleBag kHOmKa HaKaTa
¢ R - IIpaBag xHONKA HazKaTa
¢ G - Bxou/Bbixon GPIO axrusen

e B - MarauTtssiif TOpMO3 3amuTan

S - Jlarunk 0060pPOTOB AKTHUBEH

I - Bxon cuaxpoHmM3aIium aKTUBEH
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e O - BbIX0/ CHHXPOHU3AIMH AKTHUBEH
U OTJeIbHbIE NHIUKATOPDI (iiarn)

¢ HOMD - 3aropaercsi mocJie yCIENTHOTO BBIIOJIHEHUs KOMaHAbl home (), 94TO O3HAYaer, 4To IIKaJIa
OTHOCHTEJIbHOTO MOJIOXKEHHST OTKAJTUOPOBAHA € MOMOINBIO AIMMAPATHOIO JATIUKA aOCOTIOTHOrO MO0~
JKeHMsl, TAKOIO0 KaK KOHIIEBOI BbIKJIIOYaTesib. [loracaer mocse norepu KajauOPOBKHU, HALPUMED, MDA
PE3KOil OCTAHOBKE WJIM MPHU MPOIYCKE ITITaroB.

e WndA /WndB mmveer 1 u3 4 cocrosuuii: - O6morka A/B orkimouena. - Cocrosuue oomorku A/B
neuspectro. - O6morka A /B 3akopouena. - O6morka A /B noxkitodena u paboraer UCIPABHO.

Baxmno: Craryc onpemensieTcss NCIOIb30BAHNEM CTATUCTUIECKUX JTAHHBIX BO BPEMsI MIEPEMEIEHUsT, 9TO OT-
HAMAET 3aHNMAET BPEMsI U JEJIAET ITOT CTATYC JOBOJHHO OECIOIE3HBIM B OOBIYHBIX MPUIOKeHUSX. [losToMy
B TaHHBIA MOMEHT 3T (DYHKIUS OTKJIIOYEHA.

e ENCD - Cocrosinue suaKonepa umeer 1 u3 5 cocrosaumii: - JuKogep orcyrcrByer. - Cocrosaue sHKoAepa,
HEM3BECTHO. - DHKOAED MOAKJIIOYEH W HEHCIPABEH. - JHKOAEP TOIAKJIIOUEH U paboTaer, HO CYUTAET B
JIPYTOM HANpaBJIEHUH. - DHKOIED MOAKIIOUEH U PaboOTaeT UCIPABHO.

e PWHT - Ileperpes cuyioBoro apaiieepa. Y mpaBe€HUE ABUTATEIEM OTKJIIOYEHO O BOCCTAHOBJIEHUS Pa-
6odeil TemMIepaTyphbl ApaiiBepa. ITOro He JOJKHO MPOUCXOIUTH B KOPOOOUHBIX BEPCUSIX KOHTPOILIEPA.
DTO MOXKET MPOUBONUTU B BEPCHU KOHTPOJLIEPA C «IOJIOW ILIATON U C MOJIb30BATEIbCKUM PAJIUATOPOM.
Pemenne: ncnomb3yiiTe Apyroit paanaTop.

e SLIP - OGHapy»keHo mpocKaab3biBaHue MoTOpa. Prar ycTaHaBInBaeTCs, KOTA TOJOKEHUE IHKOAEPA
¥ TOJIOXKEHHE IIara CAUIIKOM JTAJIeKH APYT OT Apyra. Bol Mmoxkere oTkm09nTh aiar «Position controls
Win yBenuduTh ommbky B mojie «threshold» ma Bruagke «mDrive Direct Control Settings->Position
control», 9TOOBI IPEIOTBPATATH BO3HUKHOBEHUE ITOH OIMINOKH.

¢ WRM - 3aropaercs mpu CyIIeCTBEHHON PA3HUIE MEXKIY COMPOTUBJICHUSIMHU OOMOTOK IIIArOBOTO JIBH-
raTesid. O6BI‘{HO 9TO MMPOUCXOJUT C MOBPEZKACHHBIM MIAT'OBBIM JBUTATEIEM, ¥ KOTOPOTO IMOJTHOCTHIO UJIN
JaCTUIHO 3aKOPOUEHBI 0OMOTKH. BBl MOKeTe AMarHOCTHPOBATH MPOOJIEMY COIJIACHO MHCTPYKIUSIM B
HOUWEM PYKOBOICTNEE

Baxxuo: WRM asroputm m3HavaabHO HE OBbLT PACCYUTAH HA WUCIOJIH30BAHUE /IS MOJBUKEK C PEMEHHON
nepeadeil m3-3a TOro YTO PEeMEHb MOXKET PACTATHBATHCS W BUOPUPOBATH. Bubpariusi, Kak MPaBUJIO, TPOUC-
XOJIUT HA BBICOKHUX CKOPOCTsX, 9TO u couBaer pabory WRM asnropurma. s moaBuKkek peMeHHOI mepeiadn
9TO HOPMAJILHOE IIOBEIEHUE

e ENGR - 3aropaercs KpaCHbIM ITpU BOZHUKHOBEHNUHU OIMMOKHU yIpaBjenns MoTopoM. OTKa3 ajaropurma
yIOPaBJICHNS MOTOPOM O3HAYAET, 9TO OH HE MOYKET OMPEIE/IUTD MPABUIHHOE PEIIEHNE C TOMOIIHIO TTOJTY-
YEeHHBIX JAHHBIX OOPATHOW CBs3U. EAMHMYIHBIN OTKA3 MOXKET ObITh BBHI3BAH MEXAHHMYIECKOH MPOOIEMOi.
IloBropsrormuiicsa cO0#t MOKeT ObITH BbI3BAH HEIPABUJILHON HACTPOUKON MOTOPA.

e EXTTI - Omubka Brhr3Bana urnopuposauuem saemHnero curaaia EXTIO, aToit ommbKoit MOXKHO ypas-
aath B HacTpoiikax (mDrive Direct Control Settings->EXTIO tab)

e ErrC - obnapyzkeHa ommOKa KOMaHIbl. 1loydeHHas KOMAHIa OTCYTCTBYET B CIIHUCKE U3BECTHBIX KO-
MamH, KouTposiepa. Haunbosmee BeposiTHast MPUYNHA - YCTAPEBINas MPOIINBKA, KOTOPYIO MOKHO OOHO-
Burh B Hacrpoiikax mDrive Direct Control ->Bknanka About device ->knonka Autoupdate.

e ErrD - obuapy»kena ormubKa, IeJJOCTHOCTH JaHHbIX. /lanubie BHyTpu koMauasl u ee kom CRC ue co-
OTBETCTBYIOT, MOITOMY JAHHBIE HE MOTYT CUHUTATHCS JeHCTBUTEILHBIMH. DTa OIMUOKA MOXKET OBIThH
BerBana EMI B unrepdeiice RS-232.
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o ErrV - obnapyzkena onmbkKa 3Ha4€HUs. SHAYCHUS B KOMAH/I€ HE MOI'YT ObITh IPUMEHEHbI 6€3 KOPPEeK-
TUPOBKH, TOTOMY YTO OHU BBIXOISAT 38 JOMYCTHUMBIN MHAMa30H. BMECTO MCXOMHBIX 3HAYEHUI WCIIOJIb-
30BAJINCh UCIIPABJICHHBIE.

e Ctbl - [Ing maHHOTrO MO3UITMOHEPA 3arpyrKeHa U MPUMEHSIeTCsT KOPPEKTUPOBOYHAS TAOIUIIA.

5.2.3 TnaBHoe okHO nporpammbl mDrive Direct Control B pexume ynpasBneHus
HECKONIbKUMU OCSAMMU

Baxkno: mDrive Direct Control no3sosisier 0HOBpEMEHHO OTKPBIBATH JI0 32 OCeil, HO B MHOIOOCEBOM HH-
repdeiice GyayT orobpaxkaThcst TObKO neppbie 3 (ocu X /Y /Z). OnHako BO3MOXKHO pabOTATh W C APYTUMHU
OTKPBITBIMU OCSMHU (T€MHU, KOTOpbIE BU3YaabHO He orobpaxkaiorcsa B mDrive Direct Control), mua sToro
HY?KHO HMCMOJIb30BaTh CKpunToBbIil si3biK mDrive Direct Control. lyis BusyanpHOM pabOThI ¢ GOIBITUM KO-
JmaecTBoM oceii (6osiee Tpex) norpebyercs 3amycTuTh HeckoJbKo okon mDrive Direct Control. Hanpumep y
BAC €CTh H-TH OCEBOU KOHTPOJLIED, TOI/A B IEPBOM OKHE IIPOIPAMMBI BbI MOXKETE OTKDPBITh [IEPBbIE TPU OCH,
a BO BTOPOM OKHE OCTaBIITHECS JIBE.

* mDrive Direct Control multiaxis SM1, SM2 — m} X

Position

Move to

shift on

Current position

% | 0.000 mm

3 [ 0.000 mm

o

v 0 0/256 steps

i 00/256 steps

£] 0 000/256

7o

Joystick

Correction table

Control

Motor X, SM1

Settings X...
Voltage: 12,06V
Current: 4mA
Speed: 0 mmfs
Command:Move to
Power:  Uknwn

Mator Y, SM2

Y ~ Z A\ Page Up Go home
Settings ...
10 000 1000 — Zero
g 4 Voltage: 12.09V
] ] Soft stop Current: 8mA
8000 + 800 - Speed: 0 0/256 steps/s
] ] STOP
4 Command:Soft stop
1 ] Power:  Uknwn
6000 — 1
[4 ] g0 ] Mator Z
4000 —_ ] Settings Z...
] 400 ] Voltage: nja
2 000 ; - Current: njfa
B 1 Speed: nfa
i 200 -
i i Command:nfa
o — Fower: nfa
T T T T T T T T E
= = = = = = . Loy
300 250 200 150 100 50 1] 50 0 d T i
LY W Page Down Scripts...

Exit

Puc. 5.8: I'maBuoe okuo nporpammbl mDrive Direct Control B pexxume ympaBjieHUuS HECKOJbKUME OCSMU

B seBoit BepxHeit wacTu okHa B rpyiie mapamerpoB Position HaXOISTCs WHIMKATOPbHI TEKYIIEH MO3UIKH.
B neBoit HuskwHeit yactu okua pacmnoaoxkensl 6;10ku Joystick u Control, mpencrasnstomue coboii rpadu-
YeCKUil HJIEMEHT yIPABJIEHNS IBUKEHUEM TI0 HECKOJbKUM OCSAM M OJIOK KHOTIOK COOTBETCTBEHHO. B mpaBoit
BepxHeil gactu B 010kax Motor HaxoagaTCs JaHHbBIE O COCTOSTHUN KOHTPOJIJIEPOB U MOJIKJ/IIOYEHHBIX K HIM MO-
TOPOB B HAcCTOANUI MOMeHT. B mpaBoil HUKHEH 9acTH OKHA PACIOJIOXKEHA TPYIINA KHOMOK JJIs yIIPaBICHUsT
nporpamMmoii B mesoM. Paccmorpum 3tu rpymimbl 6osee mogpooHo.
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5.2.3.1 Bnok no3vuun n aBuXXeHust

Position

Move to Shift on Current position Correction table

X | ooj2sesteps 3| | oo/2sesteps 2] 0 000/256
| 0 000/256

1k
4k

Y | 00/256 steps | | 00256 steps

= -
0

Z |0

4k

Puc. 5.9: Biok no3unyy v ABUKEHUS

B cronbue Current position pacrmosOKeHbl WHINKATOPHI TEKYIIeH MO3UIMN B MIAraxX WJIN KaJuOpPOBAHHBIX
emuauiax (cm. ganee) ags oceit X, Y u Z ceepxy BHu3. Kuomka Move to OCyIIECTBIISIET NEPEMENICHNE
B KOODIUHATY, 3aJaBaeMyl0 3JeMEHTaMH YIpaBJeHUs B 3TOM CTojbue, a KHomka Shift on ocyiecTBiaser
CMeEIIEHNEe HA 33/IaBAEMOE PACCTOSHUE OT TeKyIe# mo3unuu. Ecin KakKoi-TO u3 KOHTPOJIEPOB OTCYTCTBYET
W BPEMEHHO OTKJIIOYEH, TO COOTBETCTBYIOIIASA €My CTPOKA CTAHOBUTCS HEIOCTYIIHOII.

5.2.3.2 Bnok BUpTyanbHOro gxoicTuka

Joystick
Y oy z A\ Page Up
10 000 — 1000 —
8 000 300 ]
6 000 — 1
< e ) 600 —
4 000 i
b 400
2 000 ]
] 200
o~ a
—— ] X i
-300 -250 -200 -150 -100 -50 0 50 0 -
b4 W Page Down

Puc. 5.10: Biok BupryaspHOro I:KORCTHKA

B sToM 6i10Ke TeKyIas KoopAnHaTa KOHTPOJLIEPOB BU3yaIu3UPyeTCs TOYKOM C ABYMS JUHUSMHI Ha, [LJIOCKOCTH
nuig oceit X-Y u smuHmen njig ocu Z.

B,ELQCB TAaKZKe BO3MOXKHO YTIPABJAATH ABUKEHUEM KOHTPOJIJIEPOB HECKOJIBKUMU CIIoCcObaMM:

e Ilpu kauke MBITIKO#M Te-1100 Ha TIocKoCcTH X-Y min B CTOJIONE 7 COOTBETCTBYOIINY KOHTPOJLJIED UIN
KOHTPOJITEPHI HAYMHAIOT JBUKEHHE B BLIOPAHHYIO KOOPAMHATY CO CBOMMHU HACTPONKAMY IBUYKEHMUS.
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o Ilpu nHaxkaTuum u yJepKaHUU MBIIKON SKPAHHBIX KHOIIOK CO CTPEJIKAME BBEDX, BHU3, BIIPABO U BJIEBO
COOTBETCTBYIOIIAST OCh HAYMHAET JBUKEHNE B BHIOPAHHOM HAINpaBjieHuu. [IBUyKeHne npexpauiaemcs ¢
samedaenuem TIPU OTIYCKAHUU KHONKY (nockLiaerca KoMmauga SSTP).

o Ilpu HaxkaTuu u yzep:kannu KHOMOK KJIABUATYPbHI BIIPABO, BJIEBO, BBEPX, BHU3, PageUp, PageDown npu
HaxXOXKaeHnn (POKyca BBOJA B OJIOKE MKOMCTHKA OCh X, Y MK Z COOTBETCTBEHHO HAUNHAET [BUKEHUE B
HAMPABJIEHUN YBEJINYEHUS WJIU YMEHbBIEHUsT KOOPAWHATHI. [IBIMIKEHUE NpPEKpauLaemces ¢ 3aMe0NeHUEM
MIPU OTITyCKaHUM KHOMKY (nockinaercst koMauaa SSTP). Hannune dokyca BBoJa B GJI0Ke JI3KONCTHKA
MOXKHO OTCJIEIUTH 110 W3MEHEHHUIO I[BeTa €ro (GOoHa ¢ OeI0ro Ha CBETJIO-3E€JICHbBIN.

Macrrab oceit 3amaercs B 6ioke «Slider settings» Briagru General motor B okHe Settings wHIuBUIyaTHHO
JUIS Ka2KI0r0 KOHTpoJuiepa. Eciin BKIYeHa O NoAb308GMeENbCKUT e0UHUY, TO KOOPAUHATA [0 COOTBET-
CTBYIOIIEH OCH OTCUYNTHIBAETCS B ITUX €IWHUIAX. B ClIyduae ecyii CIMTAHHOE U3 KOHTPOJLIEPA MOJOKEHUE 110
KAKOM-/TM00 OCH BBIXOIUT 34 JUAMA30H OCH TO COOTBETCTBYIOIIUN MHIMKATOP HE OTOODPAYKAETCH.

5.2.3.3 Bnok ynpasneHus

Go home
Zero

Soft stop

(il
[=]
=
=
=i
o

STOP

Log

Scripts

Puc. 5.11: Bnok ynpasiienus

Kwomka Home ocyIecTBsg€T MTONCK HAYAIBLHON TTO3UITMN HE3ABUCUMO JIJIS KaxK0T0 KOHTPOJIIEPA, CM. pa3 e
Hacmpotika ucrodHozo nosostceHus.

Kuonka Zero obmysisier TEKyIIyiO MO3UIHAI0 MOTOPA ¥ 3HAYEHUE IHKOJIEPA IS KAXKIOr0 KOHTPOILIEPA.

Kuonka Soft stop BbIOIHSET KOMAH/IY [JIABHON OCTAHOBKY [ KaXKJOI0 KOHTPOJLIEPA.

Ilpnmeuanune: Kuomka STOP nochuiaeT KOMaHIAY HeMedAeHHOT 0CTaHOEKY KaXKIOMY KOHTPOJIIEPY, COpa-
ceiBaeT ux cocrosaus Alarm, ounrmaer ux 6ydepbl KOMaH]I JIJisi CAHXPOHHOTO JIBUXKEHUSI U OCTAHABIUBAECT
BBINOJIHEHUE CKPUIITA, €CJU OH 3aIyIIeH.
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Kunonka Log orkpbiBaeT OKHO, oTOOpazkaoiee Jior nporpammbl. Cioa nomagaer amarnocrudeckas nagop-
Marus (OmMOKHU, TPeAyNpeXKIeHus, UH(DOPMaIUOHHbIE COO0INeHus) OT camoii mporpaMMbl mDrive Direct
Control, or 6ubsmorekn libxime, a TakzKe OT UCIOJIHIEMBIX CKPUIITOB.

Kunomnka Scripts OTKpbIBaeT OKHO pabOThI CO CKpPHUIITaMU, CM. pasnen CrpunmaoL.

5.2.3.4 Bnok HANKATOPOB COCTOSIHUSA KOHTPOJIJIEPOB U MOTOPOB

Mator X, SM1

Settings X...

Voltage: 12,06V
Current: 4 mA

Speed: 0 0/256 steps/s
Command:Move to

Power:  Ukmwn
Mator ¥, SM2

Settings ¥...

Violtage: 12,06V
Current: 4maA

Speed: 0 0/256 steps/s
Command:Soft stop
Power:  Uknwn

Maotor £

Settings Z...
Voltage: nja
Current: nja
Speed:  nja
Command:nja

Power: nja

Common settings...

Exit

Puc. 5.12: Biiok uHAMKATOPOB COCTOSIHUSA KOHTPOJIJIEPOB U MOTODOB

31ech PaCIoIOKEHbI Tpu 0JI0KA WHIMKATOPOB COCTOSTHUS KOHTPOJIJIEPOB W MOTOpPOB miist oceit X, Y u Z. B
3aroJIoBKe OJIOKA PACIIOJIOKEH CEPUIHBII HOMED COOTBETCTBYIOIIEro KOHTpOJLIepa. Kakaplil 610K COmepKuT
WHIAKATOPBDI:

e Voltage - Hanpsi>kenne HA CUJIOBON 4aCTH MOTODA.

e Current - TOK moTpeb/IeHUsT KOHTPOJLIIEPA.
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e Speed - Tekylas CKOPOCTH MOTOPA.
e Command - mocieiHsisT BBITIOJHEHHAS UJIN BBITOJHAEMAas KOMAHIA KOHTPOJIIEPA.
e Power - cocrosame muTaHus MOTOPA.

Kunomnka Settings X,Y,Z oTkpbIBaeT HACTPOUKH KOHTPOJJIEPA COOTBETCTBYIOIIErO 9TO# ocu, cM. paszaen Ha-
CcMpotKy NPOLPAMMbL.

Cunzy oT HJIOKOB MHINKATOPOB COCTOSIHUS PACIONIOXKeHbI e KHonku: Common settings u Eit.

Kuonka Common settings OTKPBIBAET TUAJOT ¢ ODIMUMHU HACTPOMKAMHU, BKIIOYAIONIUMHU B ceDsi HACTPOUKHU
JIOTHPOBAHUS U COOTBETCTBHE CEPUUHBIX HOMEPOB KOHTPOJIEPOB OTOOParKaeMbIM OCAM X, Y U Z.

Kuonka Exit ocyrecTsiisier KOppeKTHOE 3aBepIiienne paboThl, CM. pasnesr KoppexmHuoe sasepuerue pabomol.

Common settings E
Contraoller order
X oawis SN = 1 A
Y axis M = 2
£ axis 5M =
¥
Drawing options
Curve erase delay [5,00s =
Global options
Display messages by loglevel
mDrive Direct Control Warning, error -
Libodmc Warning, errar -
Script Warning, errar -
[ ] Enable log autosave
Cancel

Puc. 5.13: uanoroBoe OKHO OOIMX HACTPOEK MHOIOOCHOTO mMHTEpdeiica

B okme 001X HACTPOEK PACITONIOKEH OJIOK YIPABIEHUS MOPSIKOM OTOOpaXKeHus oceil B untepdeiice, 610K
HaCTPOEK OTPHUCOBKU KpI/IBOfI JBUKEHUA U 6.HOK HaCTPOEK JIOTUPOBAHUNA.

Tlopsimok oceit MOXKHO MEHSITh, BBIOPAB CEPHIHBLIH HOMED KeJaeMOil OCH W HAKUMasd KHOIKH <«BBEPX» M
«BHHU3», KOTOPbIE PACIIOJIOZKEHbI CIIPABA.
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IlepBast ocb B CLIUCKE, TO €CTh OCh € CEPUUHBIM HOMEPOM B CTPOKE cipaBa or Hajmucu «X axis SN = » Oyuer
UIEHTUDHUIITPOBATHCA KAaK «OCh X», BTOPas KaK «OChb Y », TPEThs, €CJIU OHA MPUCYTCTBYET, KAK «OCb Z».

Eciu Bbr BBenmere 3uadenwme N, OosibIliee HyJIs CEKYHJ B dJIEMEHTE YIPABJIEHUS <« YIEDKAHUE CTUPAHUS> B
«ITapameTrpsl pucoBanusy, TO mocaeaane N CEeKyH I IBUKEHHs KOHTPOJLIepa ocu X u Y OyayT 0TOOpaxKaThCs
Kak TpaekTopus B 2D-mpocTpaHcTBe, HATIOXKEHHOM HA BHPTYAJbHOE OKHO J2KOWCTUKA.

Baok HaACTPOEK JIOTUPOBAHUA TTOJTHOCTHIO aHAJIOTUYIECH 0dHoocHotl G6EPCUU.

B HeM MOXKHO HACTPOMTHL yPOBEHB MOJAPOOHOCTH JIOITUPOBAHUs: He BbIBOAUTH Hu4ero (None), BHIBOIUTH
rosibko omubku (Error), omubku u npexynpexenus (Error, Warning), omubku, npemynpexieHus U WH-
dopmanuonnbie coobuienus (Error, Warning, Info) mus kaxaoro usz ucrounukos: nporpamma mDrive Direct
Control, 6ubaunoreka libxime u Moysb ckpunTos Scripts.

Ilpu BKIIOYEHHOM aBTOCOXpAHEHWW 3amuch B daitl mpomsBoauTCS KaxKabie 5 cekyua. Uwms daiira:
«xilab_log TI'TTT.MM.J/.csv», rme I'I'TT, MM u JIJI - Tekyiue rof, Mecsil U JiIeHb cOOTBeTCTBeHHO. DPop-
MaT coxpaHeHHbIX JaHHbIX: CSV.

5.2.4 Hactpoiiku nporpammol

Kuomka Settings u3 zaa6H020 0KxHa Npoepammv, OTKPHIBAET OKHO HACTPOEK.

Settings = m] s

omelchenko _ns ® ®
Local Account OneDrive Windows Update ‘Web browsing
Sign In Sign In Last checked: 11 Restore

hours ago recommended

Devices

v, sound, notifications,

@ Personalization

Background, lock screen, colors

Bluetaoth, printers, mouse

Apps
Uninstall, defaults, optional
features

Phone

Link your Android, iPhone

Accounts
Your
work, family

accounts, email, syne,

Metwork & Internet

Wi-Fi, airplane mode, VPN

Time & Language

Speech, region, date

@ Gaming (’l? Ease of Access p Search

Xbox Game Bar, captures, Game Marrator, magnifier, high Find my files, permissions
Mode contrast

& Privacy

Lecation, camera, microphone

Puc. 5.14: Ocnosnoe okuo HacTpoek mDrive Direct Control

TTapameTpbl TpUIOKEHUsT TETATCS Ha TPU IPYIIBI: HACTPOWKU KOHTpOJIepa - rpynmna «Devices, HacTpoiiku
npunoxkenus mDrive Direct Control - rpynma «Programs, xapakTepuCTHKH TO3UIIMOHEPA - TPYIINa, «Stages.

B nepsoii rpynme Device HAXOOATCS MAapaMeTPhl, 3HAYEHUS KOTOPBIX MOTYT XPAHUTHCS HEMOCPEICTBEHHO B
ycrpoiictse (Bo duiem namaru uiau B O3Y KOHTpOLIEPA).

Bropas rpynna Program copep:kurt HacTpoiiku nporpammbl mDrive Direct Control, KoTopbie He 3aIUChIBa-
I0TCs B KOHTPOJIJIED, & CJIyKAT Jjis yrnpasienus paboroit camoro uarepdeiica mDrive Direct Control.

Baxno: Tndopmannst Ha BKIaIKE «Stages BPEMEHHO HE WCIOIb3YeTCsT

Omnucanne kuonok Load setting from flash u Save settings to flash wmaxomurcs B pazgene Xpanenue
napamempos 60 flash-namamu xonmponnrepa.

5.2. OcHosHbie okHa nporpammbl mDrive Direct Control 125


https://ru.wikipedia.org/wiki/CSV

mDrive
PykoBopacteo nonb3osarens, Beinyck 3.2.0

Bce macTpoiiku nporpaMMbl U3 EPBOil ¥ BTOPOI IPYIIIbI HACTPOEK MOTYT ObITH 3aIlMCAHBI BO BHEITHU (aii
TIpU HaXKaTHM HA KHOMKY Save settings to file.

IIpu maxkarum B mDrive Direct Control ma kumonky Load setting from file... macrpoiiku mporpammbi
3arpyKaloTcs B OKHO Settings.

IIpu makarun na knonky Compare two files orkpoiBaercsa guasor Beibopa aByx ¢aityiios, a 3aTeM CpaB-
HUBAIOTCSI BCE UX HACTPOWKM W BBIBOIUTCS CIHMCOK paziauyuii. OrcyrcTBytonme B oqHOM u3 (HaHIoB KII0YN
nomedaiorcsa B Tapsuie Kak «<NO KEY >».

Kuonka OK 3akpbiBaer OKHO Settings ¢ coxpaHeHHWeM BCeX W3MEHEHHBIX HACTPOEK B KOHTPOJLIED, KHOMKA
Cancel 3akpbiBaeT OKHO 0e3 coxpanenns, KHonka Apply coxpamser HACTPOIKu 6e3 3aKPBITAS OKHA.

Kuomnka Reset cOpachiBaeT Bce M3MEHEHUsT HACTPOEK, CIETAHHBIE MOCIE TOCaeaHero naxarus Apply, nan
mocyie OTKPhITUs OKHA Settings, eciu kuonka Apply He Haxkumanack.

IIpnmeuanne: Ilpu coxpanennu HacTpoex B flash-naMsaTh KOHTPOJLIEPA TY/1a MOI'YT OBITH 3aIIUCAHBI TOJIBKO
nactpoiiku 6710Ka Device.

5.2.5 lpadnknm

Knonka Charts u3 21061020 okha npozpamms, OTKPHIBAET OKHO JJIs1 PAOOTHI ¢ rpaduKaMu.
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Power curren

VYoltage A,
Y

[ R S

¥oltage E,
L)
Pa =
[} = i
s T =Y [ L]
I O I N [ T |

Current A,

Current E,
[

[}

L] [}

[ R

£
s TR o
L TR s

SYMNC_OUTPLIT

bYNC_IHPLW

SOR;

GPIO LEVEL
BUTTOM_LEFT
BUTTOMN RIGHT

TG Ehce

—| LLALALaLaLLaLnLg
o= = e e e T e e

T T
0

Control

|:| Position

[ Speed

[] Encoder

[] Power voltage
Winding A voltage
Winding B voltage
Winding A current
Winding B current

|:| Temperature
[ Joystidk

[ Analog input
Flags

Clear

Sart | | stop

Export to CSV

[
[ View ] [ Save
[

datasize: 63 KB stopped

Puc. 5.15: Okno rpadukos nporpammbr mDrive Direct Control
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B sieBoit wacTu okHA pacHoiOKeHbI rpadUKu BeJIUYUH, B IPaBOi JacTu OKHA pacmosoxken 00k Control,
coZepIKaIyii 3J/eMeHThI yrpasjienns rpaduxkavu. Beepxy 610ka Control pacrnosoxkennt diaru BKIIOUEHUs
pasnmmanbx rpaduKoB, Ban3y 610ka Control pacmosoxkena rpyina KHOMOK [IJIsT YIIPABJIEHUsT COXPAHEHHBIMHU
JTAHHBIMHU TPAPUKOB.

5.2.5.1 Orobpaxaemblie Ha rpacmkax BeSMUUHDI

Position - mepBUYHOE TIOJIE, B KOTOPOM XPAHUTCS TEKYINAs TIO3UINs, KaK ObI HU ObLIA YyCTPOEHa 00paT-
Has CBsA3b. B ciyuae paborsr ¢ BLDC-Mm0oTOpOM B 9TOM 10JI€ HAXOAUTCS TEKYIIAs TIO3UIUS 110 JAHHBIM C
9HKOJIEPA, B ciryudae paborsl ¢ IITJ1 (1narossiM JBUTATEIEM) B 9TOM I10JI€ COAEPKUTCS 3HAYEHUE TEKYIel
MO3HUIIAN B IIIarax;

Speed - Tekyias CKOPOCTb;

Encoder - mo3unusi 10 BTOPOCTENEHHOMY JATUYUKY TOJIOKEHUS;

Power voltage - nanpsienne CHIOBON JaCTH;

Winding A current - B cinygae IIJ1, Tok B obmotke A; B cayaae BLDC, Tok B nepBoit 06MOTKe;

Winding B current - B cnydae ]I, Tok B odbmorke B; B ciaygae BLDC, Tok Bo BTOpOii 0OMOTKE;
Winding C current - B cnygae BLDC, Tok B Tperbeit oomoTke; B caydae 1/ He ucmomn3yercs;

Winding A wvoltage - B cnyqaae 111, nanpsizkenue na oomorke A; B ciyuae BLDC, manpsikenue na
epBoit 0OMOTKE;

Winding B voltage - B ciyuae IIJ1, nanpsizxkenue ua oomorke B; B ciyuae BLDC, nampsixkenune Ha,
BTOpOIi 0OMOTKE;

Winding C voltage - B cmygae BLDC, nanpsizkenune Ha tperbeit oomoTke; B cay4dae L/ He ucmonbs3yercs;
Temperature - TeMiieparypa nporeccopa KOHTPOJLIEPA;

Joystick - 3Havenne BXOAHOrO CHTHAJIA OT JKOMCTHUKA;

Analog input - 3HaYEHWE aHATIOTOBOTO BXOJA [JIsl MOJIH30BATEIHCKAX 33

Flags - cocrosinme (p1aroB KOHTPOJLIEPA.

5.2.5.2 ®yHKkuUU KHOMOK

Clear - ouniaer COXpaHeHHbIE TAHHBIE U OKHO rpaduKoOB;

Start - nHaduHaeT 3amucCh JAHHBIX U OTOOpakenme rpacduxos. Ecnu Briaouena ommus «Break data
update when motor stopped» B Program -> Graph, To 3amnch JaHHBIX 1 aBTONIPOKPYTKA IPpadpuKOB
[IPU OCTAHOBJIEHHOM JIBUTATEJIE TPOUCXOIUTH He OyIeT;

Stop - OCTaHABIMBAET CYNTHIBAHUE TAHHBIX;
Save - coxpansieT gaHHbIE rpadUKOB B dail;

View - oTKpbIBaeT HOBOE OKHO, B KOTOPOM MOXKHO 3arpy3uth (¢ moMolipio Kuotku Load) u nocmorpers
pamee coXpaHeHHbIE IPadUKH.

Ezport to CSV - skcnioprupyer mannubie rpadukos B daitn dopmara CSV.

5.2.5.3 OrpaHnyeHue 3Ha4veHuns

Ecsn ycranoBieno orpanndenue Jjisi CKOPOCTH, HATIPSI?KEHM ST CUJTOBOM YaCTU WJIM TOKA MOTPEDIEHUsT CHIIOBOM
9acTH, 3TO OrPAHWYeHne OTOOparkaeTcs Ha rpaduke MIyHKTUPHOMN JIMHAEH:

5.2.
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20 40 60 Contral
| | ]
40 — . ! ! [7] Position
30 _- ___________________________________________ A AW 1d. ' A ‘d.MTLpH._vb\. L ' SpEEd
Encoder

[ Power voltage

Speead,
rpm
=

[y
(]

[ ]

Puc. 5.16: I'pacduk ckopocru B nporpammve mDrive Direct Control ¢ orpanundenuem ckopoctu

5.2.6 CkpunTtbl

Kuomka «Scripty u3 2aa6H020 0kHG NpozpamMmb, OTKPBIBAET OKHO JJisi PADOTHI CO CKPUTITAMMU.
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Scripts SM1 n

| ~ | Control

Stop

var axes = [[;
var number_of_axes = 0;
var last_serial = 0;

while (serial = get_next_serial(last_serial))

axes[number_of_axes] = new_axis(serial);

log("Found axis ™ + number_of_axes + ~ with serial number ™ + serial);
number_of_axes++;

last_serial = serial;

for {vari =0; i < number_of_axes; i++)

axis_configure(axes[]);

while (1)
i
for {vari = 0; i < number_of_axes; i++)

go_first_border(axes[i]);
go_second_border(axes[i]);

msleep(100);

function axis_configure(axis)

var speed = 1000;
var accel = 2000;
var decel = 5000;

axis.command_stop();
axis.command _zero();

var m = axis.get_move_settings();
m.Speed = speed;

m.Accel = accel;

m.Decel = decel;
axis.set_move_settings(m); Save

Load

Puc. 5.17: Okno ckpunros mDrive Direct Control

B neBoit wacTu OKHA PACIIONIOKEHO TIOJIE I PEIAKTUPOBAHNS TEKCTa CKPUIITA, B MPABOil 9acTW OKHA pPac-
nmonoxken 6510k Control, comepzkaniuii 31eMEeHTHI YIPABICHUS CKPUIITAMHE.

5.2.6.1 ®yHkunun KHOMOK

e Start - 3amyckaer BhITIONHeHNe cKpunTa. HeakTuBHa, ecan cKpuNT yke BhimosHsiercsi. Cpasy mocie Ha-
JKaTHsT KHOIKY 1 JI0 HAYaJia WHTEPIPETAINA CKPHIITA TPOUCXOANT aBTOMATHYECKOE COXPAHEHHWEe CKPHIT-
Ta BO BpeMeHHbIH dailn (cM. HuxKe).

e Stop - ocTaHABIMBAET BBINOJHEHWE CKpUNTa. HeakTUBHA, €CJM CKPUIT B JAHHBIA MOMEHT HE BBITIOJI-
HAETCH.

e Save - BBI3BIBAET AWAJIOT BhIOOpa baitna Kyma Oymer COXpaHeH TeKyIIHil CKPUIT, 0TOOPAYKAEeMbIil B
okHe. HeakTMBHA BO BPEMsl BBIMTOJIHEHUS CKPUIITA.

e Load - BbI3BIBaET AUANIOT BhIOOpa (haitna [y 3arpy3Ku B OKHO CKPUITOB. HeakKTBHA BO BpeMsi BBITIO-
HeHWs CKpunTa. BHuManwe, B cilydae 3arpy3Kd BCe HECOXPAHEHHBIE W3MEHEHHUS TEKCTa B OKHe OyiyT
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LHOTEPSHbI!

B MomenT cTapTa mporpaMmbl B OKHO «Scriptings 3arpyzkaercs mocaeaHee COXPAHEHHOE COIEPIKUMOE TEKCTA,
B OKHE. ABTOCOXpaHeHI/Ie OPOUCXOJUT Iepe] KaKJAbIM CTapTOM CKPHIITA, & TaKZKe II€peJ BbIXOJI0M M3 mDrive
Direct Control, daiin aBrocoxpaHeHus HAXOAUTCS B JUPEKTOPUU MOJIb30BATEIbCKUX HACTPOEK MPOrPAMMBI
u uMeeT mMs «scratch.txt».

Ilpumeuanue: BrimosgHeHne CKpUNTA OCTAHABINBAECTCS MPU HAXKATUYM KHOMKKA «StOp» B TJIABHOM OKHE
MPOTPAMMBI, ITO CIEJIAHO /JIsi IKCTPEHHOW OCTAHOBKM JBUXKEHUS B ciaydae uHeobxomumoctu.Knomka STOP
MOCHLIAET KOMAHIY HeMeOAeHHOT 0CMaHOBKY KAaXKIOMY KOHTDOJLIEPY, cOpachiBaeT ux cocrosuust Alarm,
ouninaer ux O6ydepbl KOMaHL Jjid CHHXPOHHOI'O /[IBUXKEHHUS U OCTAHABJIMBAET BBIIOJHEHUE CKPUIITA, €CJIU OH
3amyIIeH.

Ornucanue si3pIKa CKPUTITOB HAXOAUTCS B pasnene [Ipozpammuposarie.
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5.2.7 Nor mDrive Direct Control

3 mDrive Direct Control 3.0.3 - SM1 - O x

8 Settings. .. |# Charts... LT scripts. ..

Control

0.000 mm
D
| »
4 {a) Home & Stop 7 Cydic M
-300 -250 -200 -100 -50 [¥] 50
T TN N T T T N W T N T T T T T T N T T [ N T TV T T T T O T [ N U TV U T O T T O T T T N T T Y T [ O
Move to 0.000 mm 2]
Shift on 0.000 mm z]

Power Motor

Power voltage: 12,07V Speed: 0.000 mm/s

Temp.: TRECE Command: Soft stop

Power: Ukrwn

Program

Sync buf free: 0

Date Time Source Message
2023.09.17 10:38:17.132 mDrive Eszential settings changed ostep ro T o orrect movement se E35E VE
Clear log Save log Tech. support Exit

Puc. 5.18: Oknuo jora nporpammvber mDrive Direct Control

B mumxkueit vactu rrasHoro okaa mDrive Direct Control pacmosoxken Jjior, B KOTOPbIH 3alllCBIBAIOTCS CO-
obmenusa or 6ubsmoreku libximce. B mero rakzke BbiBogaTrca coobmenusa camoro mDrive Direct Control u

urmepnpemamopa CKkpunimoe.

Jlor umeer 4 KOJIOHKH: JaTa U BpeMd BOZHHUKHOBEHHA 3allMCH, NCTOYHUK W TEKCT COO6H{€HI/IH.

Coo0l1iieHrs UMEIOT YPOBEHb JIOITHPOBAHUSI, O3HAYAIONINN BasKHOCTH COOOINEHUs: OMMOKA, MPETyIpPekKIe-
unue u uHdopmanuonuoe coobuierune. Coobrnenns ommbOK BBIBOAATCH KPACHBIM I[BETOM, IIPEIYIIPEXKICHU

FKEJITHIM, NH(QOPMAIMOHHBIE COOOIIEHUST 3€JIEHBIM.

HacTpouThb THI BEIBOIMMBIX COOOIEHMI B JIOT MOYKHO HA BKJIaAKe Hacmpolika A02uposaHus B OKHE HACTPOEK

MIPOTPAMMBI.
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5.3 Hactpoiikn koHTponnepa

5.3.1 Hactpoiika kuHematuku aswxenus (LLlarosbii gsuratens)

B oxkue Hacmpotixu npozpamms, Device -> Stepper motor
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Settings SM1
w Device
Barders Motor parameters
Maximum ratings [] Revers
Motor & Driver type )
OC motar [ Move with max speed

BLDC motor
Stepper motor
Power management
Brake control
Control
Position control
Home position
PID control
TTL sync
UART
EXTIO
About device
* Program
Interface
Cyclic motion
Log
Graph
User units
About
w Stage
Positioner name

Limit speed with max speed

Max nominal speed
Mominal current

[] current as rMs

Motion setup

Working speed

[] Backlash compensation

Backlash compensation speed

Acceleration
Deceleration

Steps per turn

Encoder counts per turn

[] Encoder reverse

BackEMF estimator
Autodetect
Autodetect

Autodetect

2,100 mm/s 3
2500 mA 3
|2.566 mm/s 2
28,750 mm =
2,566 mm/s =
|5.000 mm/s2 3
|?'3.833 mm/s? - |
|2[]D steps = |
1/256 step -
Single-ended -
2000 counts S
Inductance 0 =
Resistance 0 =
Back-EMF coeffident |0 =

Default file location

Load settings from flash | | Load settings from file...

Save settings to flash Save settings to file...

Compare two files

Reset

Cancel Apply

Puc. 5.19: OKHO HaCTPOEK KUHEMATUKH JIBUKEHMS LIAIOBOIO JIBUIATEJIs

5.3. Hacrpoiiku koHTponnepa
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5.3.1.1 Motor parameters - HacTpoOiikun, HEMOCPEOCTBEHHO CBSI3aHHbIE C 3/IEKTPOMOTOPOM

Revers - ycranoBka 3Toro ¢Jiara mo3BoJisieT CBsA3aTh HAlPaBJIEHIe BPAIEHUs MOTOPA C HAPABJIEHUEM CUeTa
rekytneii mo3unuu. 3menure cocrosuue (ara, eciau moJOKUTETbHOE BPAIIEHHE MOTOPA YMEHBITAET CUeT-
quK no3unun. JleitcTBue 3Toro ¢gpiara paBHOCHIBHO MOAKIIOYEHIIO0 OOMOTKH MOTOPa B 00PATHOI MOISPHOCTH.

Move with maz speed - pm ycTaHOBIEHHOM byrare MOTOP UTHOPUPYET 33JAHHYIO CKOPOCTBH U BPAIIAETCH C
MAaKCHUMAaJIbHOI JOIMyCTUMOR CKOPOCTBIO.

Limit speed with max speed - npu ycTaHOBIEHHOM (Jiare KOHTPOJIJIEP OTPAHUYUBAET MAKCHMAJBHYIO CKO-
POCTH IO KOJMYECTBY IIArOB B CEKyHIy 3HadenweM mons Max nominal speed. Hanmpumep, ecin cKOpoCThb
LIPEBBICUJIA HOMHHAJLHOE 3HA4YEeHHe, KOHTPOJLIED OyJeT CHUXKATb BBIXOJIHOE BO3JeHCTBHE, IIOKa 3HAYEHUE
CKOPOCTHU He BEPHETCS B Mpemesibl HopMbl. OIHAKO TMPU 3TOM KOHTPOJLIEP OCTAHETCS B PpAbOYEM COCTOSTHUU
u OyJeT BBIMOJHSITH TEKYIILYIO 3aIa9y.

Maz nominal speed - HOMUHATbHAST CKOPOCTH PAOOTHI MOTOPA.

Nominal current - HOMUHAIBHBIN TOK U€pe3 ABUTATEb. KOHTpOIIEp OyAeT OrpaHnauBaTh TOK STUM 3HATE-
HUEM.

Current as RMS - mpu ycranoBjenHoMm dJare 33JaBaeMOe 3HAYEHNE TOKA WHTEPIPETHUPYETCS KaK CPe-
HEKBAIPATHYHOE 3HAYEHUE TOKA, €CJU (Jlar CHIT, TO 3aJaBaeMoOe 3HAUEHHE TOKA WHTEPIPETUPYETCS Kak
MaKCHUMAaJbHAS aMILIATYIa TOKa. Ilogpobree B pasgene Pacuém HoMUunaibHo20 mMoka.

5.3.1.2 Motion setup - HacTpoiiku, CBsI3aHHbIE C KUHEMATUKON OBUKEHUS
Working speed - CKOPOCTH TBUKEHUSI.

Backlash compensation - kommencanus jgodTa. Tak Kak MEXaHUKA TMO3UIINOHEDA, HE WIEAHHA, CYIIECTBYET
pas/nume Ipy MOAXOAE K 3aJaHHOM TOYKe CIpaBa U CjieBa. [Ipu BKIIOYEHHOM pexkKMMe KOMIIEHCAIUHU J0dh-
Ta HO3ULIMOHEDP OyJer IOAXOAUTh K TOYKE BCEr[a C OJHOI CTOPOHBLI. YCTaHOBJIEHHOE 3HAYEHHE OLPeIesiser
KOJIMYECTBO IIAr0B, Ha KOTOPOE HO3UIKMOHEDP OyAeT HPOXOAUTh 3a/[aHHY 0 TOYKY YTOObL BO3BPALIATLCA K HEll
C OJIHOI W TOW Ke CTOPOHBI. KcIn yKa3aHHOE YHCIO OOJIbINe HYJIsA, TO3UIIUOHED OyIeT MOAXOAUTH K TOUYKE
Bcerma cnpasa. Ecau MeHbIle Hyss, TO BCErIa CJIeBa.

Backlash compensation speed - ckopocTb KommeHcanuw JodTa. I[Ipy BKIIOUYEHHOM peXKHME KOMIICHCAITHH
niodta Backlash compensation mo3utimonep OyJeT MOAXOAUTH K TOYKE CIIPABA WU CJIEBA C YCTAHOBIEHHOM
CKOPOCTBIO, ONPEIEISIEMOl KOJTUIECTBOM IIIArOB B CEKYHLY.

Acceleration - Brinouaer pexXuM ABUKEHUA C YCKOPEHUEM, YMCJIOBOE 3HAYCHUNE TIOJIA 3TO BEJINYINHA YCKOPEHUA
JBUXKECHUA.

Deceleration - BesuunHa 3aMelJICHUS JIBUKCHUSL.

Steps per turn - onpeaeseT 1 KOHTPOJIEPA KOJUIECTBO MATr0B JJisi COBEPIIIEHNS MOTOPOM OHOTO TTOJTHOTO
obopora. [Tapamerp ycTaHABINBAETCSA MOJIH30BATEIEM.

Microstep mode - pexxum nenenus mara. JoctynHo 9 peskuMoB: OT 1eJioro mara a0 1/256 mara. Ouucanue
pexkuMoB B pazgene [loddeporcusaemvie munv, deuzamenet.

5.3.1.3 Hacrpoiiku obpatHoii cBs3n

B kadecrBe marumka 0OpaTHON CBSI3U JJIs MIATOBBIX JBUTATEJIEH MOXKET WCIOJIH30BATHCSA SHKOAEp. s 1ma-
TOBBIX JIBUTATEJNIEH JOCTYIHO TPU PEXKUMA 00PATHOI CBSA3MU.

None - 6e3 obparHoit cBsA3u. JIBUKEHNE OCYIIECTBISETCS B IIArax.

Encoder - pexkum 3aiaHust JBUYKEHUS B BEJIMIMHAX OTCYeTa HKO/Aepa. [Ipy BKIIOYeHnN JAHHOI ONIuuU J10CTY-
TeH BBIOOP THTIA IHKOAEpa: HeanddepeHnuaababiil, uddepeHnnaabHbIil UIn aBTOMATHYIECKOE ONPEIEIEHHUE.

Encoder mediated - B 9TOM Cilydae ABUKEHUE OCYIIECTBIISETCH 38 HECKOJBKO UTEPAIUil C KOHTPOJIEM ITOJIO-
JKEHU 110 3aBEPIIEHUI0 KaXKI0H UTEePAIuU 110 SHKOEPY.
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Encoder counts per turn - mapaMerp OLPEIEIsSeT KOJIMYeCTBO UMILYJILCOB 9HK0Jepa Ha OMH IIOJIHBIE 000pOT
OCH MOTODA.

Encoder reverse - peBepc HKOzEpPA.

5.3.2 Hactpoiika guana3oHa ABUXXEHUSI U KOHLEBbIX BblKJto4daTene

B okue nacmpoer npozpammu, Device -> Borders

Settings SM1 B
- -
Device Borders setup
Borders
Maximum ratings () By position (®) By limit switches
Motor & Driver type Lirnit switch 1
DC motor -
BLDC motor E Pushed position | open 7
Stepper motor SR T Border left -

Power management

Brake control
Control
Pozition control
Home position

Right border | 51,000 mm

4k

Limit switch 2

Pushed position |open

Border right
PID control

;II'I'LF?rync [] Border misset detection
EXTIO [ stop at left border
About device [[] stop at right border
* Program
Interface
Cyclic motion
Log
Graph
User units
About
v Stage
Positioner name

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

Compare two files

Reset Cancel Apply

Puc. 5.20: OkHO HacTpOEK AUANA30HA ABUKEHUs M KOHIIEBBIX BBIKIIOYATEICH

I'pynna napamerpos Borders setup cozepzur mapaMerpbl FPAHUI] U KOHIIEBBIX BbIKJIIOYATEIeH. DTU Hapa-
MEeTPBI MO3BOJISIOT MPEIOTBPATUTH BBIXO/ MO3UIIMOHEPA 33 JOMYCTUMbIe (DU3NUECKUE TPAHUIIHI €r0 TIepeMe-
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MEHAS WA OIPAHUIUTH JUAIIA30H IIEPEMEINEHUs] B COOTBETCTBAN ¢ TPEOOBAHUAMU ITOJb30BAaTE /A, [ DaHUIIbI
MOT'YT ONPEIENATHCA JIUOO TI0 TOJOKEHUIO MO3UIMOHEPA (OIPEIeIsieMOMY M0 BHYTPEHHEMY CYETUYHUKY IIaroB
KOHTDOJIJIEPA), JTUOO MO KOHUEEHLM GbIKAIOUATNENAAM, YCTAHOBJIEHHBIM B KDAHUX TIOJIOKEHUAX TO3UIUOHEDPA.

Ecnm annapaTHbIX orpaHnYuTe e HA TUATA30H IBUKEHHAS HET, & MO3UIMOHEDP TPEOYeT TAKOTO OrPAHMYEHHMS,
TO MOKHO MCIOJIb30BATH IIPOrPAMMHBIE KOHIIEBbIE BBIKIIOUATENU. [/ yCTAHOBKM TPAHULL, 110 BUPTYaIbHBIM
KOHIIEBBIM BBIKJIIOUATEJISIM HEOOXOANMO BHIOpATH MyHKT By position n yka3ars 3uaquenus Left border u Right
border, KOTOpbIE COOTBETCTBYIOT JIEBOMY W MPABOMY KPAlO COOTBETCTBEHHO. VICMOMB3YIOTCS MO JIEBOit Tpa-
HUIBI U OPABOI MpaHUIbl (3HAYEHNE IPABON IPAHUIIBI I0JI2KHO ObITH GOJIbIIe JIEBOIT). B 9TOM pexkume JieBblil
KOHIIEBUK CUATAETCH AKTUBHBIM €CJIM TEKYIIAst TIO3MIUS MEHBIIE JIEBOI TPAHUIIBI, & IPABBIA - €CIM TeKyIIast
no3uts GoJIbIe TPaBoil rpaHuibl ApuzKerus. CpabaTbIBAaHUE IPOUCXOIUT 34 BPEMsi OKOJIO OJHON MUJLIIACE-
KYH/IbI.

Ilpeaynpexagenune: IIporpaMMHOE OrpaHMYeHHE IHANA30HA paboTaeT HAMEKHO TOJBKO, €CJIA He IPOo-
HCXOIUT HEIOCPEICTBEHHOrO 3a4aHus HoBoi nosunuu Komangamu ZERO wmu SPOS, wer norepu maros
WU HEMCIPABHOCTH 3HKOAEPA, IIPH €ro HCIOJb30BAHUY 1)1 NO3UIUOHUPOBAHNA, & TAKXKE HE IPOUCXOIHT
JaCTOH IMOTepU MATAHUS BO BpeMs JBuxKeHus. Eciin BOSHUKIA OfHA U3 TaKUX IIPOOJIEM, TO IIPOrPaMMHbIHA
JMANa30H HAJI0 MEePeHACTPOUTh. ABTOMATHYECKH 3TO MOXKHO CIAEIATH €CJU €CTh MMOAXOISINUA OMOPHBIH
JaTYUK C MOMOIIBIO ABMOMAMUNECKOT KAAUOPOBKU HYALEOT NO3ULUL.

Jljist yCTaHOBKHM I'PAHULL 110 [IOJIO2KEHUI0 HEODXOJUMO OTMETUTh IyHKT By position u ykasarb 3nadenus Left
border n Right border, KOTOpBIe COOTBETCTBYIOT JIEBOM M MPABOI T'PAHUIE COOTBETCTBEHHO.

i yCTAaHOBKYM T'PAHWUIL IO KOHIIEBBIM BBIKJIIOYATEISIM HEOOXOOAWMO BIOparh myHKT By limit switches u
HACTPOUTH PAbOTy KaXKIOT0 M3 JABYX KOHIEBBIX BBIKJIOYareneir Limit switch 1 u Limit switch 2.

Pushed position - cocTosiHre KOHIIEBUKA, KOIIA OH JOCTHTHYT: 3aMKHYTOE WU PA3OMKHYTOE.
Border - pacrmonoykenne TaHHOTO KOHIIEBUKA: CJIEBA WJIM CITpaBa pabodvero Auarna3oHa MO3WINOHEPA.

Jns IpUHYAUTETHHON OCTAHOBKH MOTODA, TIPH JIOCTHUKEHUN TPaHuUI, orMerbre Stop at left border u/nmm Stop
at right border. Torma KoHTpOIEp OyIeT MTHOPUPOBATD JIIOOBIE KOMAHIbI, MOAPA3YMEBAOIINE IBUKEHIE B
CTOPOHY KOHIIEBUKA, ECJIH COOTBETCTBYIOIIHI KOHIIEBUK YKE JTOCTUTHYT.

IIpu pocTrkeHnr TPAHUIHOTO TIOJIOKEHUST 3arOPAETCS COOTBETCTBYIONINN WHANKATOP B IJIABHOM OKHE TTPO-
TPaMMBbI.

Ecmu daar Border misset detection ycraHOB/IeH, MOTOP OCTAHABINBAETCH MPU JIOCTUKEHUH O0DOUX TDAHMUIIL.
DTa HACTPOMKA HYKHA JIJIsI IPEJIOTBPAIIEHNS TOJIOMKY JBUTATES IPYU OOHADPYKEHUHU NOTEHITUATBHO HErmpa-
BHJIBHO HACTPOEHHBIX KOHIEBUKOB. ObOsi3aresibHO npounTaiite monpobHee mpo paboTy KOHTPOJIEPA B 3TOM
pexRuMe B pasaenie Pacnosodicenue KOnueebir 6bikA0UaAMeet Ha MPAHCAAMOPAL .

5.3.3 HacTtpoiika npegesnbHbIX NapaMeTpoOB KOHTpOJsiepa

B okue nacmpoer npoezpammo, Device -> Maximum ratings
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Settings SM1 n
- -
Device Critical board ratings
Borders
Maximum ratings [] Low voltage protection
Motor & Driver type Low voltage off 3000 mv =
DC motor
BLDC motor Max current (power) |4EIDI:| mA = |

Stepper motor
Power management

4k

Max voltage (power) | 55000 mV

Brake control Max temperature |8IZI o D |
Control
Position control Misc
:Eme pt|:15||t||:|r| Switch off power driver on overheat (=125 =C)
contro
TTL sync Switch off power driver on H bridge alert
UART Enter Alarm state when edge misset is detected
EXTIO
) Sticky Alarm flags
About device i ¥ g
~ Program [] Reconnect USE on link break
Interface ] WRM Alarm
Cyclic motion
L;rg Engine response Alarm
Graph
User units
About
w Stage

Positioner name

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

Compare two files

Reset Cance| Apply

Puc. 5.21: OkHO HacCTpOEK KPUTHICCKUX TAPAMETPOB KOHTPOJLIEPA

Critical board ratings - 3ra rpyia napaMeTpoB OTBedaeT 3a MaKCHMaJIbHbIE 3HAYeHNs BXOIHOro ToKa Mazx
current (power), naupsizkenusi Maz voltage (power) na konrposuiepe u takxke remueparypy Maz temperature
ny1aThl (eC/IM U3MEPEHUE TEeMIIEPATYPbI IPOU3BOIUTCA Y JTAHHON BEPCUH KOHTPOJIIEPA).

Eciu 3nagenue ToKa, mOTPEeOISEMOr0 KOHTPOJLJIEPOM, UJIH BEJINUNHA MUTAIONIEr0 HAMPIKEHUS, UIN TeMIIe-
parypa BBIHIYT 3a Ipeeabl YyCTAHOBIEHHBIX 3/1eCh 3HAYCHUH, KOHTPOJLIEP OTKJIIOYAET BCE CUIOBBIE BBIXOJIbI
u nepexogur B cocrosgue Alarm. IIpu 3ToM B ryiaBHOM OKHe TakxKe Oyier mH(opMalus o cocrosgaun Alarm
(dbon OKHA cMEHUTCs HA KPACHDL) U y llapAMETPa BbILIEAIIErO 33 JIOIYCITUMbIe IPAHUIIbI 3HaYeHue 0Tobpa-
JKAETCs CUHUM WJIM KPACHBIM I[BETOM (HMIKE UJIM BBIIIE MOPOTa, COOTBETCTBEHHO).

IIpu ormeuennom duare Low voltage protection BKIOMaeTCs 3aUTa OT HU3KOTO HAIIPSIZKEHU nutanus. Low
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voltage off 910 TO HALIPsIKEHUE NUTAHUS, [IPU KOTOPOM KOHTPOJLIED HEPeXoauT B cocrosuue Alarm.
B rpymnmy Misc BXOAAT BCe OCTaIbHBIE HACTPONKN KPUTHIECKUX TMAPAMETPOB.

Switch off power driver on overheat (> 125 °C) - ycraHOBKA JAHHOIO MEPEKJIIOYATENs OOECIIEIUBAECT COCTO-
saue Alarm npu meperpese.

Switch off power driver on H bridge alert - ycTaHOBKa JAHHOTO TEPEKIIOYATES 0DECTIEUNBAET COCTOSTHHE
Alarm mpu curHaje HEMOJAIKN B CHJIOBOM JIpaiiBepe.

Enter Alarm state when edge misset is detected - mpu ycraHoBKe 3T0ro hJiara KOHTPOJLIEP BOHIAET B COCTO-
saure Alarm npu oOHApYKEeHUU JOCTHXKEHMsI HeBEepPHOW rpaHulipl (cpabaTbiBaHue IPABOrO KOHIEBUKA DU
JIBUKEHUM BJIEBO, UM HA00ODOT).

Sticky Alarm flags - 3anunanue cocrosiuust Alarm. Ipu cusrom daare Sticky Alarm flags kouTpOsNIEp CHUA-
maer duar npuunabl Alarm npu eé ucuesnoBenuu (HANPUMED IMIPEBBIIEHUE TOKA MPOU3OILIO, 8 JAJIBIIE
0OMOTKM OTKJIIOUYMJIMCH U TOK CHOBa cHusmics). Ilpu ycranosiennom dare Sticky Alarm flags dnaru npu-
quabl Alarm u cam pexxum Alarm OYUIIAIOTCS TPU TOCHLIKE KOMAHIbI Stop.

Reconnect USB on link break - upu ycranoske storo uiara Oymer Briioden 6ok mepesarpysku USB-
COEJIMHEHNsI CO CTOPOHBI KOHTPOJLIEpA MPH MOJIOMKE CBA3H.

WRM Alarm - npu ycraHoBKe JAaHHOTO djiara OyIeT MPOBOJUTHLCS MPOBEPKA OIMMOOK, CBA3AHHBIX C PACCO-
TJIaCOBaHUEM O6MOTOK JABUTATEIId.

Engine response Alarm - 1pu ycranoBjaeHHOM (pjiare IPOBEPAOTCs OLIMOKKM PEeaKIuy JABUrATE/Isl HA YIpaB-
JAI01Iee BO3AEMCTBUE.

5.3.4 Hacrpoiika napameTtpos 3HepronotpebieHus

B okue nacmpoer npozpammo, Device -> Power Management
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Settings SM1 B
* Device

Borders Current reduction enabled
Maximum ratings

. Current in hold mode 50 2% =
Motor & Driver type | i |
DC motor Current reduction delay | 1000 ms = |
BLDC motor

reker [] power off when stop

Stepper motor
Power management Power off delay 60 s =
Brake control Jerk free
Control

* Program

w Stage

Ak

Position control Current set time 300 ms

Home position
PID centrol
TTL sync
UART

EXTIO

About device

Interface
Cyclic motion
Laog

Graph

User units
About

Positioner name

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

Compare two files

Reset Cance| Apply

Puc. 5.22: OxkHO HACTPOEK IHEPTOMOTPEOICHMS

Current reduction enabled - Britouerue (pyHKINN CHUYKEHUS IHEPTOMOTPEOIEHMS.

Current in hold mode - napamerp oupejeger ypoBeHb ToKa B % OTHOCUTEIbHO HOMUHAJILHOIO 3Hade-
aus B pexkume yaepxkanusg (hold mode). duanazon suagenuii: 0 .. 100%.

Current reduction delay - mapamMeTp ompezerser 33epKKy oT mepexozna B cocrosane STOP 10 ymens-
menns Toka. V3mepsiercs B mc. Jlnamnazon 3uadennii: 0 .. 65535 mc.

Power off when stop - Bkiroyenue (PYHKIUMM BLIKJIIOYEHHUsI IIMTAHUsI C OOMOTOK MOTOPA IIPH IIEPEeX0ie
B coctostarie STOP.

Power off delay - napamerp ompeiesisier 3a7ep:KKy B CEKYHJIaX OT mepexoja B cocrosaue STOP 1o
MTOJTHOTO OTKJIIOYEHHS MuTaHus MoTopa. unamnazon 3uadenwuii: 0 .. 65535 c.

5.3.

Hactpoiikn koHTpoaniepa 140



mDrive

PykoBopacteo nonb3osarens, Beinyck 3.2.0

o Jerk free - Bkiodenue (pyHKIUEU CIUIA2KUBAHKUS TOKA JJIs yCTPAHEHUS BUOpAIHil MOTOPA.

o Current set time - mapaMeTrp OIpeiesieT BpeMsl YCTAHOBJIEHNUSI TOKA B MUJLIMCEKYH1aX. ToK He MOKeT
MeHAThCA OpicTpee, 9em Ha 100% oT HOMMHAJIBLHOTO 3a 3TO BpeMs. manason smagenwmii: 0 .. 65535 mc.

Iloapobuoe onucanue 3TUX MAPaAMETPOB HAXOIUTCH B IJIABE YNPABAECHUE NUMAHUEM MOTNOPA.

5.3.5 HacTtpoiika ncxogHoro nonoxeHus

B okue nacmpoer npoepammu, Device -> Home position

Settings Axis2

v Device
Borders
Maxirmum ratings
Motor & Driver type
DC motor
BLDC motor
Stepper motor
Power management
Brake control
Control
Position control
Home position
PID control
TTL sync
UART
EXTIO
About device

~ Program
Interface
Cyclic motion
Log
Graph
User units
About

¥ Stage
Positioner name
Stage
Motor
Encoder
Hall sensor
Gear
Accessories

1st move direction left

1st move speed | 1.00 deqg/fs

4k

Stop after limit switch

[] Use second phase of homing
Blind half turn

2nd move direction right

4k

2nd move speed 0.10 degfs
Stop after revolution sensor
Standoff -12.50 deg

4k

IUse fast homing algarithm

Reset

Default file location

8MR151-30.cfg

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

Compare two files

Cancel Apply

Puc. 5.23: OkHO HACTPOEK HUCXOMHOIO MOJIOXKEHUS

Bkaanka Home position ycraHaBIuBaeT napamempo. Kaisudposky, ucrodHo20 nosoHCeHUs TO3UIMOHEPA.

e 1st move direction - 3aaeT HAIPABJIEHUE JBUKEHUs MOTOPA JjIsl TOUCKA CUIHAJIA OCTAHOBKHU (BIPABO
WM BJIEBO) JJIsl CTnandapimhozo U 0bicmpozo ajrOpuTMOB aBTOKAJIUOPOBKHY.

5.3. Hacrpoiiku koHTponnepa
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o 1st move speed - 3302€T CKOPOCTD JBUKCHHS [T IEPBOI (pa3bl cmandapmmozo ai20pumma Kaisubposk
7 BTOPOI Pa3bl ObLCMPo20 AN20PUMMA.

e Stop after - 3aJ@eT UCTOYHUK CUTHAJIA OCTAHOBKU (KOHUEGOT GUUKAIOYAMEND, darmnyuk 000pomos Win
BHEWHUT UMNYADC CUHTPOHUZAUUL).

e Use second phase of homing - ycranoBka 3roro ¢uiara BKIIOYAET MouHyto J0kaiubposky JoMaliHed
nosuruu (BTopyo a3y CTaHIAPTHOrO AJATOPUTMA, KaJIUOPOBKN).

e Blind half turn - npu ycranoBjenroM ¢Jjare MOTOpP WTHOPUPYET CUTHAJ 00 OKOHYAHUU BTOPOI (ra3bi
KaJIMOPOBKKM B TE€UYEHHUE IIOJOBHHBLI 000POTa. DTO CAENAHO I TOrO, YTOOBI MOXKHO ObLIO 3aJaTh OJI-
HO3HAYHbIN [OPAIOK OOHAPYKEHU JATYUKOB, 10 KOTOPLIM IPOMCXOAMT OKOHYAHHUE IIEPBOM U BTOPOI
dasbl KAJIMOPOBKH, B CJlydae, KOI/a 3TH JATYUKU PACIOJIOXKEHbL JIOCTATOYHO OJIM3KO JAPYI OT APYra.

e 2nd move direction - 3a7aeT HAIPABJIEHUE IBUKEHUS MOTOPA JIJIs MOMCKA CUTHAJIA OCTAHOBKY (BIPABO
WJIM BJIEBO) JJIst 6mopoti asvl crnandapinmozo aizopumma KaJaubpoBKY.

e 2nd move speed - 3aJ1aeT CKOPOCTD IBUXKEHUS JJIT 6MOPOTL (Pas3vlcmandapmmozo ai20pumma KaauOpos-
KU.

e Stop after (B GiIOKe HACTPOEK I 6Mopoll Pasvl KasubPOGKY) - 3a1a€T UCTOUHUK CUIHAJIA OCTAHOB-
Ki (KOHIIEBOI BBIKJIIOYATEb, JAATYUK OOOPOTOB WJIM BHENTHUI UMIYJIbC CUHXpOHU3aImu). VIcTOuHUK
CUTHAJIA, MOXKET OTIHIAThCA OT HCIOIL3YEMOrO IJI IepBOi (hpas3bl KATHOPOBKH.

e Standoff - 3amaer orcryn g (puHAIBHONO cMeleHus or pernepHoil Touku. Hampasiienue cmerneHus
38/14€TCsl 3HAKOM YHMCJIOBOTO 3HAYEHUsT OTCTYNA (MOJIOKUTENLHBINH OTCTYI O3HAYAET CMELIEHUE BIPABO,
OTPUILIATE IBHBIN - BJIEBO).

e Use fast homing algorithm - sror daar BkIogaeT 6vicmpoili aA20pumm a8moKasudposKy, st yCKOpe-
HHUS IPOIECCa MOUCKA, HCXOTHOTO IOJIOKEHN.

5.3.6 Hactpoiiku cnHxpoHusauynm

B okue nacmpoer npozpamms, Device -> TTL sync
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Settings SM1

* Device
Borders Syncin
Maximum ratings N p” =
Motor & Driver type
DC motor [ ] Enabled
BLDC motor [ tmvert
Stepper motor
Power management Absolute position | 0.000 mm =
Brake control T 0,000 mmfs =
Control
Position control Sync out
Home position
PID cm:jtl'cl (] Enabled
TIL sync [ Invert
LUART ) —
EXTIO Pulse width 100 =
About device Fixed state ® 0 O 1

¥ Program On start
Interface
Cyclic motion On stop
Leg Every 2000 counts/steps =
Graph
Iser units Accuracy 0.000 mm =
About

¥ Stage

Positioner name

Reset

Default file location

Load settings from flash

Save settings to flash

Puc. 5.24: Bknagka «HacTpoitku cmHXpOHU3AIIAAY

Tloapobuo pabora cuHxpoHU3AUU onucaHa B pasaene 1T L-cunrponusaiu.

Sync in:

Enabled - Bximogaer paboTy B pesKuUME BXOJIA.

Save settings to file...

Compare two files

Apply

Load settings from file...

Clutter time - HACTPOIKA MUHUMAJILHON JJIUTEIHHOCTH UMITYJIbCA CUHXPOHU3AIMY (B MUKPOCEKYH/IAX).
Omnpenenser MEUHAMAJIBHYIO I TATETHHOCTH BXOJHOIO CHHXPOUMILYTHCA, KOTOPBIA MOMXKET ObITH 3aperu-
crpupoBan (3aumra or apebesra).

Invert - ycranoBjeHHbBIH (Jiar COOTBETCTBYET CPAOATHIBAHUIO TIO 33 IHEMY (DPOHTY CHHXPOUMITYJIHCA.

Absolute position - 10 IPUXOLY CHHXPOUMIIY/IHLCA IPHA OTMEYEHHON HACTPOUKE CMeIaeTcs B abCoJIoT-

5.3.
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HYIO KOODJMHATY, 331aBaeMyl0O 110JeM Liar/MUKPOLLAL, LPU CHATON HACTPOMKE OCYLIECTBIIer OTHOCU-
TeJbHOE CMeIlleHNe Ha 33/1aBaeMOe PACCTOSHUE.

e Speed - ompeziesiier CKOPOCTh C KOTOPOU MPOU3BOANTCS IBUKEHUE TI0 MPUXOIY UMITYJIHCA CHHXPOHU3A~
IAH.

Baxkuo: lcnonb3ysi CHHXPOHU3AIMIO MO BXOIHOMY UMIIYJILCY, YTOOBI MTHOBEHHO HAYATH JBUYKEHUE, HYKHO
OTKJIIOUNTH (byiar jerk free, a TakKe pEKOMEHIyETCs OTKJIYUTH (jar power off when stop.

Sync out:
Boixon cuHXpOHU3ANN MOKET UCTOIB30BATHCS KAK «BBIXOIHONW CHUTHAJ ODIIEr0 HAZHAUEHUS ».

e FEnabled - ecaum diar yctaHOBIEH, TO CHHXPOHU3AIUs BbIXOma paboTaeT coryiacHO HacTpoiikam. [Ipwm
cagaroM ¢rare 3HadeHne BHIXOAA (PUKCHPOBAHO U paBHO Fized state.

o Invert - ecsim Jiar ycTaHOBIIEH, TO HYJIEBOM JIOTUYECKUN YPOBEHD SIBJISETCS AKTUBHBIM.

e Pulse width - 3aaeT IJIMHY BBIXOIHOTO NMITYJIECA B MUKPOCEKYHIAX MJIN TITAraxX /AMITYIbCaX SHKOIEPA.
e Fized state - ycTaHaB/IMBAET JIOTUIECKUIN ypOBEHDb BbIXOAa B 0 mjn 1 COOTBETCTBEHHO.

e On start - CHHXPOHUBUPYIOIIHI UMIYTHC TEHEPUPYETCS B HAYATE JIBUKEHUS.

e On stop - CUHXPOHUBUPYIOIIUI UMILYJILC PEHEPUPYETCS IPU OKOHYAHWUN JBUKEHUS.

e Fvery - CHHXPOHU3UPYIONINH UMITYJILC T€HEPUPYETCS KaXK/Ible N UMITYJIbCOB SHKO/IEPA.

e Accuracy - OKPECTHOCTh BOKPYT IIEJIEBOM KOOPJAMHATHI, MOMAJAHNE B KOTOPYIO CIUTAETCS MO JaHUEeM
B IIEJIEBYIO TTO3HITUIO 1 BBI3BIBAET TEHEPAINIO UMITYIHCA ITO0 OCTAHOBKE.

5.3.7 Hacrtpoiika Topmo3a

B okue nacmpoer npozpammu, Device -> Brake control
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Settings SM1 B
¥ Device
Borders [] erake contral
Mazi ti
Frmuym r.a ings Time between motor power on and brake off | 300 ms =
Motor & Driver type
DC motar Time between brake off and readiness to move | 500 ms =
BLDC motor ) =
Time between motor stop and brake on 300 ms =
Stepper motor
Power management Time between brake on and motor power off | 400 ms =

E::;;:lontrol Mator power off enabled
Position control
Home position
PID control
TTL sync
UART
EXTIO
About device

* Program
Interface
Cyclic motion
Log
Graph
User units
About

w Stage
Positioner name

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

Compare two files

Reset Cance| Apply

Puc. 5.25: OkHO HaCTPOEK MArHUTHOTO TOPMO3a,

J1st BKJTIOYEHNS UCIIOJIb30BAHNSA MATHUTHOTO TOPMO3a HEOOXOAMMO yCTaHOBUTH (tar Brake control.
ITapamerpsbi:

e Time between motor power on and brake off - Bpems mex 1y BKIIOUEHHEM MUTAHWS MOTOPA U OTKJIIO-
yeHueM Topmosa (Mc).

e Time between brake off and readiness to move - Bpemsi MexK 1y OTKJII0YEHHEM TOPMO3a, U TOTOBHOCTHIO
K apukenuto (mc). Bce koman/ipl JBUzKEeHMs] HAYUMHAIOT BbIIOJHHATHCH TOJLKO 110 UCTEYEHUU HTOIO
BPEMEHH.

e Time between motor stop and brake on - Bpemsi MexK /Iy OCTAHOBKOI MOTOPA U BKJIIOYEHHEM TOPMO33
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(mc).
e Time between brake on and motor power off - Bpems Mexay BKIIIOYEHHEM TOPMO3A W OTKJIIOUEHUEM
murarns (Mc). Jnamason 3nadennii: ot 0 10 65535 mc.

e @yar Motor power off enabled o3nadaer, 4TO IpU CHATHH NATAHUS C MACHUTHOI'O TOPMO3a, TOPMO3

OTKJIIOYaeT IIUTaHue MOTOPa.

Kowmanaer HacTpoiiku onucanbl B pasnene Onucanue npomokosa 0OMeHa.

5.3.8 KoHTponb nosunuynun

B okue nacmpoer npoepamms, Device -> Position control
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Settings SM1 B
¥ Device
Borders [] Position contral
Mazxirmum r.atings Base Encoder
Motor & Driver type
DiC motor Threshold 3 steps S
BLDC motor T
Stepper motor
Power management Alarm on errors
Brake control Correct errors
Control

. Ignore errors
Position control

Home position
PID control [] tnverted revolution sensor
TTL sync
UART
EXTIO
About device

* Program
Interface
Cyclic motion
Log
Graph
User units
About

w Stage
Positioner name

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

Compare two files

Reset Cance| Apply

Puc. 5.26: OkHO HACTPOEK KOHTPOJIS TO3UIUN

JIst akTUBAIME KOHTPOJIS MO3UITAN HEOOXOAMMO yCTAHOBUTH (rar mapamerpa Position control.

Base - BBIOOD YCTPOHCTBa KOHTDOJIs Mo3uIu. B BhImasaromem okue Bbibupaercs: sukomep (Encoder) (cwm.
pasnen Paboma ¢ snkodepamu) nmn garauk oboporos (Revolution sensor).

Threshold - oupenensier kosuuecTBo norepsuubix maros (0..255), koropoe cuuraerca omubounbiM. Ecu
KOJIMYECTBO TIOTEPh MPEBBIMIALT 33aJaHHOEe YUCTIO MIArOB, TO ycTaHaBauBaercs duar paccornacoBanus SLIP.
HanpHelmue 1eificTBUSA 3aBUCAT OT HACTPOiiku Error action:

Ecnu ycranosinena onmust Alarm on errors, To KOHTPOJIep Tepeiiner B cocrosiuue Alarm state.

Ecau ycranossiena onmusi Correct errors, TO KOHTPOJIIED HONBITAETCS CKOPPEKTUPOBATH OMIMOKY IPOCKAJIb-

5.3. Hacrpoiiku koHTponnepa 147



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.2.0

3bIBAHM JIOLOJIHUTEJNbHBIM JBuzKenueM (cM. pasgen Obnapyosicenue nomepu uazos).

Ecnu ycranosmena omrus Ignore errors, To KOHTPOJIEP He OyIeT MPOM3BOIUTH HUKAKUX JOTMOJTHUTETBHBIX
JeiCTBUI.

Inverted revolution sensor - mpu orMedeHHOM (JIare JATIAK 00OPOTOB CAMTAETCA CPAOOTABIIINM IO YPOBHIO
1, upu Heormeuennom neiicryer obbruHas joruka: 0 - 310 cpabarbiBanue/aKTUBaLMs /AKTUBHOE COCTOSHUE.

Kowmanaer HacTpoiiku onucanbl B pasnene Onucanue npomokosa 0OMeHa.

Baxmo:

Feedback none: B s3Tom pexume «Position controly mosie3en m moskeHn ucmoab30BaTbes. «Position
controly cpaBHMBaeT MO3WIMIO MO SHKOJAEPY /JATUUKY TOJOKEHWS W TIEPECINTHIBAET ee B maru. Ecian
€CThb PACXOXKIEHUS MEXKIY MO3UIMAME, B HUXKHEN dacTu riaaBHoro okHa mDrive Direct Control 3aro-
purcsa daar «SLIP». Kpome Toro, ecu Bkmioden daar «Alarm on errorss», KOHTpoJiep nepeiaer B
COCTOSTHVIE TPEBOI'H.

Feedback encoder: «Position control» He Hy>KHO HCIOJIB30BATD, MOCKOJIBKY IOJIOKEHHE CTPOrO KOH-
TPOJIMPYETCs SHKOIEPOM.

Feedback EMF': anroputm He T0/I2KEH HCIOIB30BATHCA ¢ BKJIoYeHHbIM (utarom «Position Controls.
Jlms mraBaOCcTH X012 B pexkume EMF peanm3oBano pacxoxkaeHne Mexay (paKTHICCKUM TIOTOXKEHHEM
7 moJtokenueM 1o mpoduio. Eciu aror oiar BKioweH, MOryT ObITH BBI3BAHDI JIOXKHBIE CpAbATHIBAHUS
Alarm.

Feedback encoder mediated: me pekomenmyercs Bkiodarh ¢uiar «Position Control. Bo Bpems
JIBUKEHUS aJITOPUTM HE OTJINYAETCS OT PEXKMMA «NONey, HO KOIJA JBUTATE/Ib MPUE3KAET B IMOBUIUIO
peanbHast O3UIHs CPABHUBAETCS C YKEJIAEMOM MO3UIHEl [0 SHKOIEPY, MOCIE Yero AITOPUTM KOMIIEHCH-
pPyer pacxoxK/ieHHe B HO3UIMAX 0 MOMEHTA OKA MO3UIKs 110 SHKOJAEPY He OyJIeT siBJIeTcs KeJIaeMOil.

5.3.9 HacTtpoiika BHeWHNX ynpasisiiowmnx ycTponcTs

B okue nacmpoer npoepammu, Device -> Control
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Settings SM1
v Device ~
Eord_ers . Control mode Joystick -
Maximum ratings )
Maotor & Driver type Joystick
DC motor Lernteand ||:| - |
BLDC motor
Stepper motor Center | 5000 = |
Power management High end |1[JUUU = |
Brake contrel
Contraol Exp factor | 100 > |
Position control Dead zone 0% = |
Home position =
PID control [ Reverse joystick
;IJ_I:LP?HC Joystick calibration
AR
EXTIO ) Left button Right button
About device
~ Program Pushed position | dose - Pushed position | dose -
> Interface
Cyclic motion Click settings
Log Max dick time 794 ms =
> Graph
User units Delta 0.050 mm =
About
v Stage Speed settings
Positioner name TEneouk Speed
|U.1?CI mim's = |
1000 me =
|2.330 mim's = |
1000 me =
0,000 mm/s 3
1000 ms
0,000 mm/s 3
1000 me =
0,000 mm/s 3
1000 me =
0,000 mm/s 3
1000 ms
0,000 mm/s 3
1000 me =
0,000 mm/s 3
1000 me =
| 6.000 mm/s 3
1000 ms
(5,000 mm/s 3
W

Reset

Default file location

Load settings from flash | | Load settings from file...

Save settings to flash

Save settings to file... |

Compare two files

Cancel

Puc. 5.27: OkHO HACTPOEK BHEIIHUX YIPABJSIONIMX YCTPOHRCTB

Apply

5.3. Hacrpoiiku koHTponnepa

149



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.2.0

Control mode - BbIOOD BHELIHUX YCTPOUCTB /il yIPABJICHUS JIBUIATEIIEM.
e Control disabled - BHerHIE yCTPONCTBA HE MCHOIB3YIOTCS
o Joystick - uctionn3yercst dorcoticmus

e Buttons - UCIOAB3YIOTCI KHONKU

Baxxuo: B pexuwme ymnpasienus JKONCTUKOM (bu3mdecKkre u BUPTYyAJbHBIE KHOMKN OCTAIOTCS B pabOYeM
COCTOSAHUU

B 6a0ke Joystick coaepxkarcs HACTPORKHU J2KORCTUKA.

Low end, Center u High end ompemensiioT HUKHIOIO T'DAHUILY, CEPEIVHY W BEPXHIOI TPAHUILY IAATA30HA
JIZKOUCTHKA, cooTBeTCTBeHHO. TO ecTh, HopMupoBanHoe 3uadenue ALl pxkoiicruka pasHoe win Menbine Low
end COOTBETCTBYET MAKCHMAJTbHOMY OTKJIOHEHHIO IXKOMCTUKA B CTOPOHY MEHDBINNX 3HATEHHIA.

Ezxp factor - napamerp skcnoHennuaabHoil nenuaeiinocru. CM. Ynpasaenue ¢ nomoupo 0ncotcmura.

Dead zone - 30Ha HEYYBCTBUTEJHHOCTH K OTKJOHEHWIO [XKOWCTHKA, OT IEHTPAJBHOrO MOJOXKeHwusi. MuHu-
ManbHbI mar u3menenus: 0.1%, makcumanbnoe 3uagenne: 25.5%. OTKIOHEHUIO JKOMCTHKS OT MOJIOKCHU
Center na Benuuyuny MeHbIIylo Dead zone COOTBETCTBYET HyJieBas CKOPOCTD.

Reverse joystick - peBepc BozzeiicTBus JizkoiicTuKa. OTKIOHEHHE RKOMCTUKA K OOJIBIITUM 3HAYEHUSIM [TPUBO-
JIUT K OTPUIATEIHHON CKOPOCTH U HAOOOPOT.

Kuomnka Joystick calibration oTkpbIiBaeT nuajor KaauOpPOBKU IKONCTUKA.
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e

X

< loystick calibration

Zero position Full range Deadzone

Dead I 4075
Zero position 4706 Min value 4500 eatzone fow

Deadzone high 5458

Current position 4607 Max value 5000 Start

. —— .

Joystick calibration.

1. Move joystick to its end positions. Green bar shows joystick range. Slider knob shows
current joystick position.

2. Release the joystick and press the "Start™ button, Deadzone calibration will begin. Red
bar shows deadzone range. Wait for the timer to reach zero to end deadzone calibration.
3. Zero position is set to the center of deadzone.

Press "OK" or "Apply”™ to copy current settings to the Control page of the Settings
window.

oK Cancel Apply

Puc. 5.28: Inanor kaaubpOBKU IKOUCTUKA

KanubpoBka cBOAUTCS K aBTOMATUYECKOMY HAXOXKIECHUIO TPAHUI] U 30HBI HEUyBCTBUTEIbHOCTH. QHA mpOUC-
XOIAT CJAEIYIOITAM OOpa30M:

Ilepemecrure mKOMCTUK B KPAWHAE OJIO2KEHUS - ITO [T03BOJIAT HANTH rpanuipbl. Jnana3on Bcex n3MepeHHbIX
3HAYEHUI BU3YAJIM3NPYETCA 3€JIeHON JIMHUEt.

OtrnycruTe JKOUCTUK W HAXKMHUTE KHOMKY Start - BKJIIOYAUTCS OOHApPYKEHWE 30HBI HEYIYBCTBUTEIHHOCTH.
B redenwue ciemyomux 5 ceKyHI UMUTUPYITE CIIydaiiHble BO3AEHCTBUS HA JXKOWCTUK, KOTOPbBIE HE TOJIZKHbI
OBITH PACIIO3HAHBI KAK CMEIIEHNE I2KOMNCTUKA U3 HYJIEBOrO MOJIOXKeHusl. /[nana3on 30HbI HEYYBCTBUTEILHOCTH
BU3YAJIUBUPYETCHd KPACHON JIMHUEH.

Haxkarne wkuonku Apply mepemact BbIYHMCIEHHBIE 3HAYEHUs B OKHO HacTpoek, a Haxkarue OK mepemact
3HAYEHUS W 3aKPOeT AUAJIOr KaJIHNOpPOBKH.

Baoku Left button and Right button orseuaror 3a HACTPOIKY PHU3NIECKUX KHOIIOK.

Pushed Position - oupejessier npu KaKOM COCTOsHUM (HAXKATA KHOLKA WJIA HET) LOJAETCH CUHAJ HA JBU-
JKEeHHMe B KOHTPOJLIEp.

e Open - orKaTas KHOMKA CIATACTCS KOMAHION IBUKEHUS.

e (Close - naxxarass KHOIIKA CUATACTCA KOMAHJION JIBUKCHUS.
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B 6sioke Click settings nacrpauBaercs «KJMK» KHOLNOK. Harkarue KHOLKU Ha KPATKOE BPEMs MHTEPIPETH-
pyeTcss Kak KJIUK.

Maz click time - makcuMasabHOe BpeMsl Kiuka. /1o mcTedeHus 9TOro BpeMeHH epBasi CKOPOCTh He BKJIIOYA-
ercs.

Delta - cmewenue (neabra) nozunuu. Konrposiep cMelaercst Ha 970 PACCTOSHUE PU KAXKIOM KJIUKE.
Biok Speed settings comepxkuT HACTPOIKYM TAfiMAyTOB M CKOPOCTEH IBUKEHUS.

Timeout [i] - BpeMs, MO HCTedYeHHH KOTOPOTO CKOPOCTDL mepekiiodaercs co Speed[i] ma Speed[i+1]. Ecan
Kakoii-1u60 u3 Timeout[i] paBen HyJ0, TO HEpEKJIIOYEHUE HA TIOCIIEYIONIIE CKOPOCTHU IPOUCXOAUTD He Oynet.

Speed[i] - ckopocrb, Ha KOTOPOii noJKeH paborarb morop nocse spemenu Timeout[i-1]. Eciu kakas-iu6o
CKOPOCTH paBHA HYJIIO, TO MEPEKJIIOUEHNE Ha Ty U MOCIEAYIONNe CKOPOCTH IPOUCXOIUTD HE OyIer.

Kowmamaer HacTpoiiku onucanb B pasnaene Onucanue npomokosa 00MeHa.

5.3.10 Hactpoikn undpoBoro sxoga-sbixoga obuiero HazHa4veHus

B okne nacrpoek nporpammbl Hacmpotixu npozpamme, Device -> EXTIO
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Settings SM1 n

¥ Device
Borders ExtIO setup
Maximum ratings
Motor & Driver type
DC motar [ tnvert
BLDC motor
Stepper motor
Power management Stop on input
Brake control

10 pin is output

ExtIO mode

Control Qut always off -

Position control
Home position
PID control
TTL sync
LUART
EXTIO
About device
* Program
Interface
Cyclic motion
Laog
Graph
User units
About
w Stage
Positioner name

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

Compare two files

Reset Cance| Apply

Puc. 5.29: Bkaagka «Hacrpoiiku mumdpoBoro BXoma-BbIX0/1a OOIIEro Ha3HAYEHU»

Tloapobuoe onucanue B pasaene [[u@posoti 6xod-6vir00 00ULe20 HAZHAEHUA.
ExtIO setup

10 pin is output - ecau daar ycramnossen, To Hoxkka ExtIO paboraer B pexxumMe BBIXOIA, WHAYE B PEKUME
BXOJIA.

Invert - ecnm ¢ar ycTaHoOBJEeH, TO IEPEXOJ B HYJIE€BOH JOTMYIECKHI YPOBEHb IMPUBOIUT K BBIIOJTHEHHUIO
JeiCcTBUS.

ExtIO mode - Boibop pekuma paboThI

Ecnu ExtIO ckoudurypupoBan B pekuMe BXOJa, TO AKTUBEH BBIOOP HACTPOEK JEHCTBUS KOHTPOJLIEpA IO
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BXO/HOMY UMILYJIBCY:
e Do nothing - HIYero He AeaTh.
e Stop on input - Bemmoaautb Komanda STOP.
e Power off on input - Bemonuaurs Komanda PWOF'.
e Mouwr on input - BemmosanTh Komarnda MOVR.
e Home on input - Bemoaunts Komanda HOME.
e Alarm on input - Boiitu B cocrosiaue ALARM.

Eciu ExtIO ckondurypupoBal B pezkuMe BbIXOJ/1d, TO AKTUBEH BbIOOP COCTOSIHUS BBIXOJA B 3aBUCUMOCTU OT
COCTOSTHUST KOHTPOJIJIEPA:

e Out always off - Bcerna B HEAKTUBHOM COCTOSTHWH.

o Out always on - Bcerga B aKTUBHOM COCTOSTHUH.

e Out active when moving - B AKTUBHOM COCTOSIHUM B IPOLECCE JIBUXKEHHUS.

e Out active in Alarm - B aKTUBHOM COCTOSIHUHM, €CJIM KOHTPOJLIEP B cocTosiHuu Alarm.

o Out active when motor is on - B aKTUBHOM COCTOSTHUH, €CJIH 3aMUTAHBI OOMOTKH MOTOPA.

o Out active when motor is found - B AKTUBHOM COCTOSIHUH, €CJTH MOJKIIOYEH MOTOP.

5.3.11 Hactpoiika Tuna gBuratens

B oxkue nacmpoexr npoepammu, Device -> Motor & Driver type
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Settings SM1

* Device
Borders
Maximum ratings
Motor & Driver type
DC motor
BLDC motor
Stepper motor
Power management
Brake control
Control
Position control
Home position
PID control
TTL sync
LUART
EXTIO
About device

* Program
Interface
Cyclic motion
Laog
Graph
User units
About

w Stage
Positioner name

Reset

Engine type

Default file location

Load settings from flash | | Load settings from file...

Save settings to flash Save settings to file...

Compare two files

Cancel Apply

Puc. 5.30: OxkHO HACTPOEK THUIIA, IBUTATEJIS

WNupukanusa tuma nBuraresis - maroBbiit Stepper motor nubo BLDC-motor. Takxke BoiOHpaeTcs: CHIOBOI

JApaiiBep Juid ylpaB/IeHusd:

e Integrated. Vcmonp3yercs B manHOi MOmudUKAIUN KOHTPOJLIEPA.

e Discrete FET driver. Byzner ucmombp3oBaTbcs B OyayInx BEPCHSX.

Ilpenynpexgenue: Cwmena Tuma apaiiBepa wWju TUIA MOTOPA TO KPUTHYECKAs] OMEPAIldsi, KOTOPYIO
HE CJIEJIyeT BBIMOJIHATh B MOMEHT BpalleHus Auraresid. [jisi KOpPeKTHONW CMEeHbI HY2KHO 00eCTOYUTh 00-
MOTKH TE€KYUIEro JBUraTesid, OTKJIIOYUTh €10, U3MEHUTH THUIL JIBUTATed, [IOJK/IIOYUTD JIBUTaTes b JPYyroro
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tuna. To e camoe Kacaercst ¥ CMEHbI TUTA JpaiiBepa ¢ WHTErPUPOBAHHOTO HA BHEITHUN W HAODOPOT.

IIpumeuanme: JlocTymHble THIBI ABATATEEH OMPEAEISIIOTCA UCIOAb3YeMOil MPOIuBKOii. JlocTymibie apaii-

Bepa ylpaBjeHUud OLPEIeIAI0TCA TUIIOM ILJ1aThl KOHTPOJLIEPa, 38 UCKJIIOYEHUEM BHELIHero JipaiiBepa.

5.3.12 Hactpoiika koHTypoBs PID-perynuposaHus

B okue nacmpoer npoepammu, Device -> PID control

Settings SM1
- .
Device PID regulators setup
Borders
Maximum ratings Kp 0 |6 S |
Motor & Driver type =
Ki -
DC motor E |SD |
BLDC mator Kd 0 0,028 g
Stepper motor
PID tuning

Power management
Brake control
Control
Paosition control
Home position
PID control
TTL sync
UART
EXTIO
About device
* Program
Interface
Cyclic motion
Log
Graph
Uszer units
About
v Stage
Positioner name

Reset

Default file location

Load settings from flash | | Load settings from file...

Save settings to flash Save settings to file...

Compare two files

Cancel Apply

Puc. 5.31: Okno nactpoiiku kouTypoB PID-perynuposanus
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B srom paszmene Bor Mmoxkere m3menuTb Koddduimentol PID-perynsaropos. Vcnonb3yercs: peryasaTop mo Ha-
npsKennio, 3 kodddnnmenta K, K; n Kg MoryT m3aMmenaThea B anamasone 0 .. 65535.

Tlons koadbdunmentor PID ¢ apobHOit 9acThbio HCHIONB3YIOTCSA TOMBKO st yupassieans BLDC asuraresem.

Ilpenynpexaenue: He mensiite nactpoiiku PID-perynsaTopoB, eciin BbI He YBEpEHBI, UYTO 3HAETE, UTO
nemaere!

Kowmamaer HacTpoitku onucanst B pasnere Onucarue npomokosa obmena. Hacrpoitka PID-perynsitopos omu-
canbl B pazaeine PID-anzopumm das ynpasaenus BLDC deuzamenem.

5.3.13 O koHTponnepe

B okue nacmpoer npozpammv, Device -> About device
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Settings SM1 n
v Device
Borders Board
Maximurmn ratings
Motor & Driver type R T ! Choose Firmware
DC motor Hardware version: 2.3.0
BLDC motor Bootloader version: 0.0.0 Update from file
stepper motor Firmware version: 4.3.0
Power management Latest firmware: 4712 Autoupdate
Brake control
Centrol
Position control Friendly name: | {
Home position [
PID control
TTL syne Information
UART
EXTIO Manufacturer: | KIMC |
About device Manufacturer ID: |5M |
% Program
Interface Product description: |>{ISM-USB |
Cyclic motion
Log Technical support
Graph
User units
About When you dick the technical support button, the email dient will open, ifitis
v Stage installed, If itis not possible to identify the email dient, the technical suppart

page will open, where you can register if you have not yet contacted the

Positioner name technical support service and ask guestions.

Documentation for the controller
All software versions

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

Compare two files

Reset Cancel Apply

Puc. 5.32: Brknagka «O06 ycrpoiicTees

B paznene Board orobpazkaercss nadopManms 0 KOHTPOJIIepe:

Serial number - cepuiiHbiii HOMEpP yCTPOHCTBA.
Hardware version - anmapaTHasi Bepcus.
Bootloader version - Bepcust 3arpy3<uka.
Firmware version - Bepcusi POIIUBKH.

Latest firmware - nocjieansis 10CTylHAs BEPCUs [POIIUMBKU /Ul JAHHOIO KOHTPOJLIEPa (CYUThIBACTCSH
U3 MHTEPHET NPU HAJWYUY WHTEPHET-COCIVHEHNU ).
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e Kuonka Update from file orkpbiBaer juasor OOHOBJIEHUS [POIIUBKHY.

Buibepure daiir npormmuBku ¢ pacimmpennem .cod u Haxkmure kHOMKY Open. mDrive Direct Control 3amy-
crut obuosserue BcTpoeHHoro 110 u orobpasur coobinenne «Please wait while firmware is updatings. He
BBIKJTIOYAiTe KOHTPOJIJIEP BO BpeMsi oOHOBIeHusA. [locie 3aBepinenns OOHOBIEHUS OTOOPA3UTCS IHATOTOBOE
okto «Firmware updated successfully».

Kuomka Choose Firmware OTKpbIBaeT A@ajior BHIOOPA BEPCHY MPOITUBKYU HA KOTOPYIO OyJET MpOM3BEIEHO
obmorsierne. Crnmcok Bepcuit m camu (HAMIbl MPOMIMBOK CKAYUBAIOTCS AaBTOMATWYEeCKH w3 umHTepHeT. s
paboThI 3TOrO THUIA OODHOBJIEHUST HEOOXOIMMO HAJIMYNEe AKTUBHOTO WHTEPHET-TIOAK/IIOYeHNsA. B auasioroBom
OKHE BbIOEpuTe HEOOXOIUMYIO0 BepCcHio mpormuBKy 1 Haxkvure «Update firmwares.

Kuouka Autoupdate 3amyckaer 0OHOBJIEHNE LPOLIMBKY U3 MHTEPHET HA IIOCJIEIHIOK JIOCTYIHY0 BEPCUIO.

Friendly name - mo3BoJIsIeT yCTAHOBUTH MPOM3BOJIHLHOE MMSsT KOHTpOJLIEpa. Ecin 3natenne UMeHn HEeIyCcTo, TO
9Ta CTPOKA Oy1€T BHIBOAUTHCS B 3ar0JIOBKAX OKOH BMECTO HIACHTU(PUKATOPA U CEPUITHOTO HOMEPA yCTPOICTBA.
D10 UM yA0OHO UCIOIB30BATH €CJIH K KOMIBIOTEPY MOAKIIOUEHO HECKOIBKO KOHTPOJLIEPOB.

B pazzene Information orobpazkatorca jganubie 00 yCTPOMCTBE: IPOU3BOAUTEIb, UAEHTU(PUKATOD yCTPOIi-
CTBA, TUT YCTPONCTBA. DTU JAHHBIE CUNTHIBAIOTCS U3 BHYTPEHHEH MaMITH KOHTPOJLIEPA.

Bce st mannbe coobmmaiorcs nporpamve mDrive Direct Control mpu nmoaxkiro9eHnn yecTpoicTBa.

5.3.14 Hactpoiika kuHematuku asuxerus (BLDC moTtop)

B okue nacmpoer npozpammu, Device -> BLDC Motor

5.3. Hacrpoiiku koHTponnepa 159



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.2.0

Settings SM1 n
- -
Device Motor parameters "
Borders
Maximum ratings [ Revers
Motor & Driver type ] Move with max speed
DC motor
| )
BLDC mator Limit speed with max speed
Stepper motor Max nominal speed | 1,240 mms s |
Power management
g Mominal current: | 2800 mA > |
Brake control
Control Amplitude current
Position cclnr.ltrol ] Max voltage 12000 my S
Home position
PID control Motion setup
TTL sync
UART Working speed ] 1/1000 |D.255 mm/s =
EXTIO ) [[] Backlash compensation 2.375 mm =
About device
~ Program Backlash compensation speed 0.255 mm/s =
Interf
Mremace Acceleration |D.5I:ID mm/s2 = |
Cyclic motion
Log Deceleration |I-".985 mm,fs2 5 |
Graph =
User units Mumber of pales | 200 = |
About
e Feedback
v Stage
Positioner name (®) Encoder Single-ended -
Encoder counts per turn 4000 counts =
[] Encoder reverse
Linear motor wizard
W

Default file location

Reset

Load settings from flash | | Load settings from file...

Save settings to flash

Save settings to file...

Compare two files

Cancel

Puc. 5.33: OkHO HACTPOEK KUHEMATUKU JIBUKEHMU ST

5.3.14.1 Motor parameters - HaCTPOMKN 31EKTPOMOTOpA

Apply

Revers - ycranoBka 3Toro ¢Jiara 1mo3BoJisieT CBsA3aTh HallPaBJIEHIe BPAIEHUs MOTOPA C HAIPABJIEHUEM CUeTa
Tekyieil no3uruu. 3menure cocrosinue durara, eciid MoJI0KUTETFHOE BPAIEHIEe MOTOPA yMEHBIIAET CIeT-

qukK no3unuu. JleitcTBue 3Toro ¢gpiara paBHOCHIBHO MOAKIIOYEHIIO OOMOTKH MOTOPAa B 00PATHO MOJISPHOCTH.

Move with maz speed - pu ycTaHOBIEHHOM (hjlare MOTOP WTHOPHUPYET 33JAHHYI0 CKOPOCTh W BPAIIAETCS C

MAaKCHUMAaJIbHOI JOIyCTUMOR CKOPOCTBIO.

Limit speed with maz speed - mpu yCTaHOBIEHHOM (hyrare KOHTPOJIJIEP OTPAHNINBAET MAKCUMATBHYIO CKOPOCTH
110 KOJIMIEeCTBY 00OPOTOB B CeKyHIy 3HadeHueM mosas Max nominal speed.
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Mazx nominal speed, Maz voltage - HOMUHAIBHBIE TapaMEeTPbl MOTOpA. Ecjan OHM AKTHUBHBI W IIPUMEHUMbBI
JUIS JAHHOTO IBUTATE]IsI, TO KOHTPOJIJIEP OMPAHUYMBAET ITU MApPAMETPhI B 3aJAHHBIX pamkax. Hampumep,
€CJI CKOPOCTh U HAIIPs’KEHUe Ha MOTOPOE MPEBLICUIN HOMUHAJIbHBIE, KOHTPOJIJIEDP OyIeT CHUKATH BBIXOIHOE
BO3IeiicTBYE, MOKa 00a 3HadYeHUs He OyayT B mpeaersax HOpMbl. OIHAKO MPU 3TOM KOHTPOJLIED OCTAHETCS B
pabodem cocTosiHuE, OYIeT BBIIOTHATH TEKYIIYIO 33/1a9y.

Baxmno: «Max voltage» 370 MakcuMajbHAsS PA3HOCTH MOTEHIIUAIOB MEX Iy AByMsi BeiBogamu BLDC moTo-
pa. B 10 e BpeMmsi, HAIIPSKEHNE HA KAYKIOM BBIBOJIE MOTOPA OTHOCUTE/ILHO 3eMJIM KOHTPOJIEpa (MMEHHO 9TO
Hanpsizkenue orobpazkaerca na rpadpuke «Windong A Voltage», «Winding B Voltage») moxer npesbiiiars
«Max voltage».

Amplitude current - eciu 370T (JIar ycTaHOBJIEH, KOHTPOJJIEP WHTEPIPETUPYET HACTPOMKY TOKA KakK MaK-
CUMAJIbHBIN aMIInTyaHbIi TOK. Ecau duar cHAT, KOHTPOJIIEp MHTEPIPETUPYET BBEIEHHOE 3HAYEHHUE TOKA,
KaK TOK, IOCYATAHHBIA C y4ETOM MAKCHMAJBHOIO TEILIOBbLIEIeHNsI. Boee moapobHO O HOMUHAIBLHOM TOKE
n remnosbraeneann BLDC cm. Pacuém nomunanbrozo moxa

5.3.14.2 Motion setup - HaCTPOKN KNHEMATUKN OBVKEHUS
Working speed - CKOPOCTH IBUKEHUSI.

Daaz 1/1000 - no3Boasier paboTaTh HA CBEPXHU3KUX CKOpOCTsAX. Eciau duiar ycraHoBieH, 3HaAYeHUE U3 M0JIs
«Working speeds» 6ymer paszmesneno ma 1000.

Backlash compensation - komnencanust godTa. Tak Kak MEXaHUKA TO3UIINOHEPA, He WIeAThHA, CYIIEeCTBYeT
pasinune npu MOAXOoJe K 3aJaHHOM TOUKe CIpaBa U CjIeBa. IIpu BKJIIOUEHHOM PEXKMME KOMIICHCAIUHU JII0dh-
Ta TMO3WIMOHED Oy/JeT MOAXOAUTH K TOYKE BCErja C OHON CTOPOHBI. YCTAHOBJIEHHOE 3HAUEHUE OMpEeJIsieT
KOJIMYECTBO IIAroB, Ha KOTOPOE MO3UIMOHED OyIeT IPOXOIUTDh 3aJAaHHYI0 TOYKY 9TOOBI BO3BPAIIATHCA K HEM
¢ OmHOH M TOH 2kKe cTOpOoHBL. Ecnm ykazaHHOoe 4mcyio 6oJblne Hysd, IMO3HIAOHED OymeT IMOAXONMTH K TOYKE
Beerga cupasa. Ecau MeHblIe Hyss, TO BCErIa CJIeBa.

Backlash compensation speed - ckopocTh KommeHcanuw Jo@Ta. [Ipy BKIIOUYEHHOM pEXXKMME KOMITEHCAIIH
modra Backlash compensation no3urmonep OymeT MOIXOAWTb K TOYKE CIIPABA WJIU CJIEBA C YCTAHOBJIEHHON
CKOPOCTBIO, OIPENeIsaeMOil KOJMIECTBOM IIaroB B CEKYH/LY.

Acceleration - BKJItO4aeT pexKuM JBUYKEHUs C YCKOPEHUEM, YUCIOBOE 3HAYEHUE MOJIs - BEJIMYUHA YCKOPEHUS
JBUKEHNS.

Deceleration - BenynHa 3aMe/JIEHUS [BUKEHUSA.

Number of poles - KOIMYeCTBO MOJIOCOB 38 0OOPOT.

5.3.14.3 Feedback - Hactpoiikn obpaTHoii CBsi3n

Encoder - ucnonb3oBanme sHkodepe B KQUECTBE JaTdnka 0OpaTHOM cBs3u. Ilpy BKIIIOUEHWW JAHHON OmIuu
JIOCTyTIEH BBIOOD THUIA dHKOAEpa: HeanddepeHnuaababiil, 1uddepeHnaabablil Wk aBTOMATHIECKOE OIpe-
JIeTIeHTE.

Encoder counts per turn - KOIu4eCcTBO UMILYIHCOB SHKOJEPA HA OJUH IIOJHBIA 060POT OCH MOTODA.

Linear motor wizard - OTKPHITH INAJIOT JJI5T HACTPOWKHU JIMHEITHOTO MO3WITHOHEDA.

5.4 Hacrtpoiikn nporpammbl mDrive Direct Control

5.4.1 Hactpoiikn nHtepceiica abcTtpakTHOro no3mumnoHepa

B okue nacmpoex npozpamms, Program -> Interface -> General motor
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Settings SM1 n

* Device

Burd.ers _ Slider settings
Maximum ratings

Motor & Driver type Left slider bound | -3000.000 mm S |
DC motor

BLDC motor Right slider bound |6|:|D,|:||:|D mm = |
Stepper motor [] use values from "Borders™ page for slider bounds

Power management .
Brake control

Control Paosition settings
Position control
Home position Show secondary position
PID control
TTL sync
UART
EXTIO
About device
¥ Program
¥ |nterface
General motor
Attenuator
Cyclic motion
Log
Graph
Uszer units
About
¥ Stage
Positioner name

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

Compare two files

Reset Cancel Apply

Puc. 5.34: Okno Bkaagku «HacTpoiiku abCTpaKTHOrO TMO3UIMOHEPA»

B 3r0it BK1a1KE HACTPAMBAIOTCS TTAPAMETPHI OTOOPAYKEHUST CIANIepa U HACTPOWKH 0TOOPAKEHISI BTOPUYHOTO
MTOJIOYKEHUs JJIsi ODIIEero MOTOPHOTO ycTpoiicTBa. Haxomurcs B 24a6HOM 0OKHE W BU3YaJHHO MTPEICTABIISIET
TEKYIIYIO TO3UIINI0 OTHOCUTEJIHHO T'DAHUIL.

-300 -230 -200 -150 -100 -50 0 50

¥10 mm

Puc. 5.35: ®parmenT OCHOBHOI'O OKHA IIPOrPAMMBI CO CJIai1epoM
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I'pyuna Slider settings cojep:kur HaCTPOMKM Cjaiijepa:
Left slider bound u Right slider bound comep:kar JIEBYI0 U MPABYIO TPAHUILY CJaiiepa COOTBETCTBEHHO.

Qaaxok Watch over limits nacrpauBaeT Takoe OBEIEHNE TPAHUIL CIaAepa TPU KOTOPOM TIPH BBIXO/IE TEKY-
et O3UIUHN 38 AUANA30H CAaigepa, MKaId HAIMHAET CMeMaThCsa, 9T00bI 0TOOPA3UTh TEKYIIYIO MO3UIIHIO.
O61as orobpazkaemasl Ha CJiaiijgepe [QUCTaHiys 1Py 9TOM ocraercsd Heum3MeHnHoil. He ucnonb3yercs 1o ymo.-
qaruio. JlaHubiil (QJraxkok ymo0eH KOrma BBl 3HAETE AUAMA30H MEpeMeIleHus! MO3UIMOHEPA, HO He 3HAETe
MPUBS3KY ITOTO MOJIOYKEHWs K 3HadeHwmsiM, orobpaxkaembim B mDrive Direct Control, mampumep, mo mpo-
BeJleHUsT KaJnOpOBKU. JacTO MCIOJIB3YeTCs COBMECTHO C HACTPOIKaMu W3 BKJIAAKU Hacmpolka ucrodnozo
NONOHCEHUA.

I'pyuna Position settings couepkuT HACTPORKU OTOOparKeHKs BTOPOCTEIIEHHOMN [TO3UIMH,

Daxok Show secondary position BKIIOYaeT 0TOOPAYKEHNE BTOPOCTEMEHHON TO3UIINY [0 SHKOIEPY B TJIABHOM
OKHE IIPOrpaMMBbI.

5.4.2 Hactpoiika pexuma LUKINYeCKOro ABUXXEHUS

B okue Hacmpotixu npozpamms, Program -> Cyclic motion
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Settings SM1 n

v Device
Borders Cydic motion setup

Maximum ratings Point to point setup

Motor & Driver type () Border to border
OC motor Left |EI.DIZIEI mm

Ak

BLDC motor @ Point to point Right | 0.000 mm
Stepper motor

Power management
Brake control

Ak

Control
Position control
Home position
PID control
TTL sync
UART
EXTIO
About device
¥ Program
¥ |nterface
General motor
Attenuator
Cyclic motion
Log
Graph
Uszer units
About
¥ Stage
Positioner name

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

Compare two files

Reset Cancel Apply

Puc. 5.36: Oxno BKIaaxn «PexkuM NUKIMIeCKOro JIBUKEHU»

JarHas BKJIaIKa MpeJHA3HAYEHA /I HACTPOUKN IUKJIMIECKOTO MEPEMENIeHns MeXKAY JBYMs 3aJaHHBIMA
nonoxkenusaMu. Vcmonb3yercs rimaBHbIM 00pa30M B AEMOHCTPAIIMOHHDIX IEIIX. PesKuM BKTIOUAETCsS KHOTKOM
Cyclic B 2a06H0M 0KHe, BBIKJIFOYAETCS KHOIKON Stop B 2aa6HOM OKHE.

HacTpoiikn pexxuMa IUKINIECKOTO IBUKEHUSI:

Border to border - nukindeckoe MepeMeIIeHne MeXKy IPaHWIlaMU HAaCTPOEHHBIMU BO BKJIke Hacmpotka
QuaNa30Ha 06UNCEHUA U KOHUELEHLT SbiKkAt0ouamenet. JIBuKeHne HaYMHAeTC s K JIEBO IPAHUIIE.

Point to point - nmukIMYIECKoe mepeMerenne MexKay 3aJaHHbIMU B rpymmne Point to point setup Todkamm.
Tlozummonep mepemeniaeTcss B JIEBYIO TOYKY, OCTAHABINBAETCS B Hell, TOCIe ITOTO TIepPeMeIIaeTcs B MPaBYI0
TOYKY, OCTAHABJINBAETC, Jajee UK TTOBTOPSETCS.
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5.4.3 Hactpoiika noruposaHus

B okue nacmpoer npoepammo, Program -> Log

Settings SM1 n
 Device

Bnrd.ers ) Display messages by loglevel
Maximum ratings
Motor & Driver type mDrive Direct Control Warning, error -
DC motor i -
BLDC maotar Libxirne Warning, error -
Stepper motor Script Infao, warning, error ~
Power management
Brake control [] Enable log autosave
Control

Paosition control
Home position
PID control
TTL sync
UART
EXTIO
About device
* Program
v |nterface
General motor
Attenuator
Cyclic motion
Leg
Graph
User units
About
v Stage
Positioner name

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

Compare two files

Reset Cancel Apply

Puc. 5.37: Okuno macrpoex jora nmporpammbl mDrive Direct Control

Jlannast BK/Ia/IKa IPEIHA3ZHAYEHA JJIsd HACTPOUKH yPOBHS [IOIPOOHOCTH JIOTMPOBAHUS.

B 6ioke Display messages by loglevel Bo3aMOXKHbBIE OMMIMU 3TO HE BHIBOAUTL HUuero (None), BIBOIUTH TOJBKO
omubku (Error), omubku u npeaynpexaenus (Error, Warning), omubku, npeaynpexaeaus u uadbopMary-
ounble coobinenus (Error, Warning, Info) mia xaxmoro u3 ucrounukos: nporpamma mDrive Direct Control,
6ubmoreka libxime u Momynb ckpunToB Scripts.

IIpu Brutouenun omniuu FEnable log autosave BKIIOYaeTCs aBTOCOXpaHeHwe JIora B (aiijl, myTh K IUPEKTOPUN
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xpanenust (aiiyia 33J1aeTcsd B CTPOKE HUKe. 3auch B Bafll IPOU3BOJUTCS KAXKJIbIE § CEKYH/I.

Nms daiina: «xilab_log I'TTT.MM. 1 /1.csv», rae ITTT, MM u JI/I - TekyImue roj, Mecsii U JI€Hb COOTBET-
creerro. @opmar coxpanenubix ganabix: CSV . B daiisn 3amuckBaoTcst BCe COOOIIEHUsT JIOTa, HE3ABUCAMO OT

YPOBHA JIOTUPOBAHUAA.

5.4.4 OOuwme HaACTpOIikn oToOparkeHnst rpacpukos

B oxkue Hacmpotixu npozpamms, Program -> Graph

Settings SM1
Device
¥ Program Common setup
Interface
Cyclic motion Visible interval |6|:| s * |
Log . =
v |Graph Update interval | 100 ms = |
Position
Speed [] Break data update when motor stopped
Encoder Autostart charts on window open
Flags

Engine voltage
Power voltage
USE voltage
Winding A voltage
Winding B voltage
Winding C voltage
Engine current
Power current
USE current
Winding A current
Winding B current
Winding C current
PWM
Temperature
loystick
Analog in

User units

About

Stage

Reset

Puc. 5.38: Briuagka o0mux HACTPpOEK orodparkenust rpadpukon

Default file location

Load settings from flash

Save settings to flash

Load settings from file...
Save settings to file...

Compare two files

Cancel Apply

Visible interval - muTepBaj BpeMeHH, OTOOpaykaeMblii Ha rpaduKax MO TOPU30HTAILHOM OCH.
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Update interval - nepuos oOHOBIIEHUS JTAHHBIX I'PADUKOB.

Break data update when motor stopped - ocCTaHOBKa, OTPUCOBKY IpadpUKOB, KOT/Ia MOTOP OCTAHOBJICH. JLIaHHbIi
dutar mo3BosIsieT GoJiee pANMOHAILHO UCIOIBL30BATh MJIOMAAb rpaduKa, yaaisas 00JacTh, KOTIa [IBUXKEHUE
MOTOPa OTCYTCTBYET.

Autostart charts on window open - aBroMarM4yecKOe HadaJi0 O0TOOpaxKeHus JaHHBbIX Ha IpaduKax Ipu OT-
KPBITHY OKHA. KCJIM BBl XOTUTE BKIIOYATH TPAGUKNA BPYUHYIO, OTKIIOUUTE 3Ty OMINIO.

5.4.5 NnavsngyanbHbie HacTPoOikn otobpakeHusi rpacdrkos

WumButya bHbIe HACTPOHKHU OTOOparkeHust rpaduKOB 3aJaI0TCA B 0KHAL HAcpoek npozpamms, Program
-> Graph -> ...

Hactpoiika oTobparkerus rpadrka BKIIOYIAET B ce0s CTUIb TUHUN U HACTPORKH MACIITAOMPOBAHMS TPapUKa
110 BEPTUKAJbHONU OCH.

Hanpumep, Bkiaaka Position:
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Settings SM1 n

Device

b
Program Position curve setup

Interface

Cyclic motion Line width 1,0 S

Lo

- Gragph Color I 000000
Position Line style —— Solid fine -
Speed
Encoder Scaling
Flags
Engine voltage Scale min |EI,D = |
Power voltage Do |E| 0 = |
USB voltage - z
Winding A voltage [ Autoscal
utoscale

Winding B voltage
Winding C voltage [] Antializsing
Engine current
Power current
USB current
Winding A current
Winding B current
Winding C current
PWM
Temperature
loystick
Analog in

User units

About

Stage

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

Compare two files

Reset Cancel Apply

Puc. 5.39: Bknagka nHIuBY/1ya IbHBIX HACTPOEK HA mMprMepe rpaduKa 0TOOPAKEHUS TOJI0KEHU

I'pynmna mapamerpos Position curve setup mo3BoJIsieT MEHSTH MapaMeTpbl KpuBoii. OHa BKIIIOYAIOT B CeOst
romamuay Line width, mser Color u tun sivaun Line style.

I'pynna mapamerpos Scaling mo3BoJiieT MEHATH AMANA30H OTOOPasKeHHsl KPUBOHM II0 BEPTHKAJILHONR OCH
yCTaHOBKOU 3Hadenuii Scale min u Scale max.

TTpu BoiGpannom duare Autoscale TpOU3BOAUTCS aBTOMACIITAOUPOBAHNE TIPEIEIIOB ITKAJIBI B COOTBETCTBUN
C TIpeieslaMu U3MEHEHUs mepeMeHHo o ocu Y. B sTom ciywae mapaverpsr Scale min u Scale maz uraopu-
pyIOTCSL.

®Quar Antialiasing BKIOYaeT criaxkKupaHue JUHUl rpaduka, MO3BOJIAIIIee J00UThCsS Oojiee Ka4eCTBEHHOIO
0TOOpaKEHUsT, HO HECKOJIBKO 3aMe/JISIONIee MPOIECC PUCOBAHUS IpaduKa.
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Anasiornynble napaMerpbl 0TOOpazkeHusd rpapPuKOB MOTYT ObITh 3aJaHbl I B OCTAJbHBIX BKJIAJKAX Pa3Iesa
Graph, Takux xkak Speed, Encoder, Flags, Engine voltage u npyrux.

5.4.6 Hactpoiikn otobpa>keHusi Nosib30BaTe/IbCKUX eqUuHUL,

B okue nacmpoer npozpammo, Program -> User units

Settings SM1 n
Device
~ Program User units
Interface Enable user units
Cyclic motion T | = | _ | — | | |
Log atio 20 0/256 steps = =1 = [mm
Graph Precision | 3 dedmals : |
User units
About Get from EEPROM
Stage
Correction table
Load table
Clear table
Load settings from flash | | Load settings from file...
Default file location Save settings to flash Save settings to file...
Compare two files

Reset Cancel Apply

Puc. 5.40: Okuo Bknaaku «HacTpoiiku oToOpazkeHust MOIb30BATEIbCKIX €IUHUI>

JanHasg BKJIAJIKA IpeIHA3HAYEHA, I HACTPOUKH OTOOParKeHHs ITOJIb30BATEHLCKUX eauHull. Vcmombp3yercs
JUIs ymoOCTBA 3aJaHUS M CUMTHIBAHWS KOOPIMHAT B TMPUBBIYHBIX TOJB30BATEII0 €IUHUIAX. JTA BKJIAIKA
TaKKe TI03BOJIIET MCIOIb30BATh MabAULY KOPPEKUUL KOOPIUHA, IS TOJb30BATEIbCKUX enuuuIl. Tabuia
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KOPpPEKIMU KOOPpAUHAT IIO3BOJIAET 3HAYUTEJIbHO IIOBBICUTDH TOYHOCTD IIO3UITMOHUPOBAHUA IIPU NCIIOJIb30BaHNU
TIOJIB30BATEJILCKUX €IUHUIL U3MEPEHUA.

5.4.6.1 Monb3oBaTenbCKMe eqUHULLbI

Enable user units - BKIro4aeT 0TOOpPAKEHUE 110JIb30BATE/IbCKUX €MHUIL BMECTO 1IAroB,/ MUKDOLIAroB (B CJIy-
4ae IAaroBoro ABurarelis) uiu orcaeros sukoiepa (B ciaydae BLDC). [Tonb3oBaresibckue eauHuibl 3aMEHAIOT
coboif maru (0TCYeTh) TOJIBKO JIJisi OTOOPAYKEHUs B TIIABHOM OKHE MPOTPAMMBI U HE BJIUAIOT HA HACTPOHKH
BKJIQJIOK Settings.

Ratio - ko3 durmenT mepecyera u3 MAroB WX OTCIYETOB B MOJIH30BATEIHCKUE €IWHUIBI, 33/1aeTCsA KaK OT-
HOIIIEHUE «X IIAroB = y €IuHully. Besmuwab X, y, a TakkKe OTOOPaKAEMOE HA3BAHWE €IWHUIHI BBOISATCS
[10JIb30BaTEJIEM.

Precision - TOYHOCTH OTOOPAKEHUsT, KOJTUIECTBO 3HAKOB TOCTIE 3ATIATOMN.

5.4.6.2 Tabnunua kKoppekuun KoopguHaTt asi 0os1ee TOHHOro NO3nLUMOHVPOBAHUS

Hexkoropsre dbyurmuu misi paboThl € MOJb30BATEIbCKAME €JIWHANAMHU TO3BOJISIIOT HCIOIb30BATH TabJIUILY
KOPPEeKIINY KOOP/UHAT /it O0Jiee TOYHOrO TO3UIIMOHUPOBAHUS.

Load table - 3arpyx)aer mabauyy xoppexyuy xoopdurnam. B ciydae ee ycrmemnoit 3arpy3ku CipaBa OT KHOTIKH
nosiBuTCst mMs daiina 3arpyxxennoit Tadbsnipl. C 3Troro MmoMmenTta onpejeiennabie calb dyHKImn, Koropbre
BBIIOJIHSIIOT [I€PecYeT KOOPJAUHAT C UCIIOIb30BAHMEM KOPPEKTHPOBOYHON TabaHIbl, OYAyT IPOU3BOLUTD IIe-
pecyer, BILIOTh 10 OYMCTKHU Tabymibl ¢ nomouibio Clear table.

Clear table - ounnaer koppekrupymoilyo tabuuimy. Bece calb dynkiuu paboraior B 0ObIMHOM peKUME.

5.4.7 O nporpamme

B okue nacmpoer npozpammu, Program -> About
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Settings SM1 n

Device

¥ FProgram mDrive Direct Control version: 3.0.3
Interface
Cyclic motion Library wersion: 2.14.15
Log
Graph
Uszer units
About

Stage Latest mDrive Direct Control software can be found here

Qt version: 4.8.6

Remave all custom configuration files

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

Compare two files

Reset Cancel Apply

Puc. 5.41: Briragka «O nporpammes

B stom paznerne orobparkaercs Bepcust mporpamMmbl mDrive Direct Control. Tak»ke maHa CChIIKa HA CTPAHUILY
¢ TocJIeTHei Bepcueiil MporpaMMHOTO 00eCTIeIeHNsI.
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ﬂ Remawve all custom configuration files #

This will rernove all saved configuration files for all contrellers and reset all mDrive
Direct Control settings to their defaults.
mDrive Direct Contrel will then close and will need to be recpened.

Do you wish to continue?

K Cancel

Puc. 5.42: Tnanor o9ncTky mOJIb30BATENBCKUX KOHMUrypaIuit

Kunonka «Remove all custom configuration files» orobpazkaer auanor ¢ BO3MOXKHOCTBIO yJIAJIEHUS BCEX KOH-
dburypanuoHHbIX (HAIOB, CO3TAHHBIX MOCJIE WHCTAJIIAINN Kak pe3yabrar 3amyckoB mDrive Direct Control.
D aiisIbl, KOTOPBIE MOTYT OBITH YIAJEHbI, HAXOAATCA B aupekTopuu HacTpoek mDrive Direct Control: daiin
«settings.ini», xpausdmuit o01IIHe HACTPORKH MporpamMmbl, ¢aitnbr «SMnnn.cfgy, XpaHsinue WHANBHUIYATbHBIE
HaCTPOUKM KOHTPOJLIEPOB, (aitiabr «V _nnny, XpaHsiue BHyTPEHHUE COCTOSHUS BUPTYAIbHBIX KOHTPOJLIE-
pos, daiis «scratch.txt», xpausiuit nocieauuil 3alyeHHblil Ha BbinoHenue ckpuur (em. okao Ckpunmo).
«nnny 31eck o3uaudaer joboe uncao. Haxkarme OK B auasore «Remove all custom configuration filess BbI-
moHUT yaasenue daitaos u 3akpoer mDrive Direct Control, nazxxatue Cancel orMeHUT ynanenne u 3aKpoeT
JIAAJIOT.

5.5 KoppekTHoe 3aBeplueHue paboTsbl

Koppekrroe 3aBepiiienne paboThl MOAPA3yMEBAET OCTAHOBKY JABUTATENsI U COXPAHEHWE TEKYIeil MO3UIIUN
KOHTpOJLIEpoM. TeKyIas mo3uiiusi COXpaH[IeTcsi ABTOMATHIECKH, cM. Xpanenue nosuyuu 60 FRAM-namamu
KOHMPOANEDQ.

Kuomnka Fzit ocymiecTBasgeTr KOPPEKTHOE 3aBEPIEHNe PA0OTHI U BBIXO/I U3 MporpamMMbl. [Ipu Haxkaruu Ha HEE
mporpaMMa OT/IaeT KOHTPOJLIEPY KOMAaH Iy TLTABHON OCTAHOBKH, & TIOC/IE 3aBEPIIEHUs OCTAHOBKH KOMAHJIy OT-
KJTIOYEHUsI TUTaHUsi. BBIXO/ OTMEHSETCS eCJI BBIIOJHEHHE ILTABHON OCTAHOBKY OBLIO MPEPBAHO KAKUM-JTHO0
coObITHEM, HAIIPUMEP LOJa4Yeil KOMaH/Abl ABUKEHUsL dorcoticmukom, wid curianom 1T L-cunrporusauyui, a
TaKKe €CJIu ObLIA MOJyYeHa OMUOKa, OT OUOIMOTEKN TPU MOCHLIKE KOMAH/IBI TIABHON OCTAHOBKY WJIM KOMAH-
JIbl OTKJIIOYEHUs MUTaHWs B KOHTPOJIep. B 3ToM ciiyvae HEOOXOIMMO MPOBEPUTH HACTPOUKHU 02iCOUCTNUKG U
KHONOK <BNPAB0» U <BACB0» U HACMPOUKU CUHLDOHUSAUUL.

5.6 Yctanoska mDrive Direct Control

5.6.1 VYcravoska nog Windows

Cxomnmpyiite daitn ¢ mnporpaMmoil yCTaHOBKM Ha KoMmmObioTep. lIporpamma ycTaHOBKH Ha3bIBAeTCS
«mdrive direct control-<version name>-win32 win64.exes. VMHCTamIaTOp aBTOMATHYECKH OIpEJENIeT,
3aIyIeH Jin OH Ha 32-OuTHO# nim 64-OMTHOI CHCTEeMe U YyCTAHABIUBAET COOTBETCTBYIOILYIO BEPCHUIO.

5.5. KoppekTtHoe 3aBepwieHne paboTbi 172



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.2.0

:,?;! mdrive_direct_control 3.0.3 Setup — >y

Welcome to the
mdrive_direct_control 3.0.3 Setup

This wizard will guide you through the installation of
mdrive_direct_contral 3.0, 3.

Mext = Cancel

3alycTuTe MporpaMMy YCTAHOBKHM U CJI€LyHTe WHCTPYKIMSAM HA SKPAHE.
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{7 mdrive_direct_control 3.0.3 Setup
Installing —
Please wait while mdrive_direct_control 3.0.3 is being installed. (‘;j

Extract: iconengines'gswvgicon4.dll

Show details

< Back Mext = Cancel

Bce meobxoammoe mporpaMMHOe 00ecredenne, MaKeThbl U MPOrPaMMBbI Oy/IyT yCTAHOBJIEHBI aBTOMATHIECKH.

Haxxmure xkaonky Install, 9Tobb1 ycranoBuTh apaiiBep KoHTposTepoB mDrive.
E=] Windows Securit
Would you like to install this device software?

Mame: EPC M5U Ports (COM & LPT)
™ Publisher: Center of Engineering Physics, MSU Lomon...

Install Don't Install

Always trust software from "Center of Engineering
Physics, M5U Lemon..".

@) You should only install driver software from publishers you trust. How can | decide which device software is safe

to install?

Joxkmurech OKOHYAHUST YCTAHOBKH.
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{7 mdrive_direct_control 3.0.3 Setup

Completing the

computer.,

Click Finish to close Setup.

[+]Run mdrive_direct control:

mdrive_direct_control 3.0.3 Setup

mdrive_direct_control 3.0.3 has been installed an your

< Back

Finish

Cancel

Ilocse ycranosku nporpamma mDrive Direct Control 3anycrurcst o ymosrdanuio.
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1 mbDrive Direct Control 3.0.3

release date: 2023-08-04

Searching devices... 0 found.

URI Serial Friendly name Stage name

2 wiremu/ ChUsers\omelchenko_n... 2

One axis is selected. Exit Rescan Open selected Open last

Mo devices found? Settings =

Toankurounre no3unuonep K KoHrposutepy. Iojkaounre CTabUIM3UPOBAHHBIA HCTOYHUK HMUTAHUS K KOH-
TPOJIIEPY. 3a3eMJINTE KOHTPOJLIEp uin 00K nmuTanus. [IoaKkIIounTe KOHTPOJIIEP K KOMIIBIOTEPY UCIOJIb3Y s
USB-A — USB-B kabens. LED unaukaTop Ha mjiaTe KOHTPOJIJIEPA HAYHET MUTATh.

ITomox aure moka Windows o0HapyKUT HOBOE yCTPONCTBO M HAXKMHUTE KHONKY Rescan miu CHOBa 3amycrure
nporpammy mDrive Direct Control, eciiu ona 6bu1a 3akpbiTa. ByeT oOHapyKeH MOIKIIOYeHHbIH KOHTPOJLIED
1 OTKPOETCH IJIABHOE OKHO IIPOrPAMMBI.

5.6.2 ¥YcraHoska noj Linux

TTaker mDrive Direct Control gns Linux pacnpocrpansiercs B (popmare Applmage - daiin Linux, comepxa-
Uil IPUIIOKEHNE U BCE, YTO HYKHO JIJIA €ro 3arycka (HarmpuMep, Oubauoreku, 3HaYKu, MpUQThI, TEPEBOIbI
u . 11.). Yrobsl 3aycrurs mDrive Direct Control npocro ckadaiite NpusioxkeHue, CaeaiTe ero uCIoJIHIeMbIM
u 3amycrure. Popmar Applmage He Tpebyer ycTaHOBKY, U3MEHEHUS CHCTEMHBIX OUOIHOTEK WJIH CHCTEMHBIX
HACTPOEK.

CyImecTByeT IBa OCHOBHBIX criocoba caenarh ¢gaitn Applmage ucnogHseMbIv:
1. Ucnonb3ys rpadudeckuit nuaTepdeiic:
e Orkpoiire mucnerdep daiiiop u nepeiiaure K Mecrononokenuio ¢gaitra Applmage;
o [Tenkuure npaBoit KHONKON Mbiin HAa Applmage u naxkmure kHouky «CBoiicTBay;

o Ilepeiiaure Ha BIaAKy «IIpaBay u ycranoBure daaxkok «Pa3permmTs 3amyck 37oro ¢aiiia B KAIecTse
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LPOrPaMMbly, €CJi Bbl ucuoJib3yere daitnosblit menezkep na ocuose Nautilus (Files, Nemo, Caja) uiu
ycranosute dyaxkok «Is executables, eciiu BbI ucnosibdyere Dolphin, nin n3MennTe pacKpbIBAIOIIANACS
crmcok «Executes cnmcok «Anyones, ecam Bl ucmosb3yere PCManFM;

e 3akpoiiTe AMATOrOBOE OKHO;
e Banycrure Applmage nBoiinbim mieaKoM 1o aiiiy.

2. C ucmosib30BaHNEM KOMAHIHON CTPOKH:

chmod a+x mdrive_direct_control-<version>-x86_64.AppImage
./mdrive_direct_control-<version>-x86_64. AppImage

mDrive Direct Control 3.0.4
release date: 2023-09-01

Searching devices... 0 found.

URI Serial Friendly name Stage name

gl xi-emu:////home/xiuser/c. 1 | |

2 xi-emu:////home/xiuser/.c... |2

One axis is selected. Exit Rescan Open selected | Open last

No devices found? Settings >>

IIpu mepBom 3amycke mDrive Direct Control moxxeT He HaiiTH KOHTPOJIEPHI, TOAKII0UeHHbIe Yepe3 USB. s
obuapy:xenus ycrpoiicts mDrive Direct Control Tpebyercs cmucok ycrpoiicts udev. B kagecTBe aBTOHOMHOTO
npunoxkenus Applmage, mDrive Direct Control e mMeer 3rama yCTaHOBKH, KOTOPBIA MOXKET JT00ABUTDH B
cucremy npasuia udev. Haxkmure xkuonky No devices found? B craproBom okae mDrive Direct Control,
sarem Haxkmure Add udev rule file to the system.
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No devices found on Linux? Check these settings. x

Group membership

Rationale: some Linux distributions do not add users to the "dialout’ group by default. Membership in the
'dialout’ group is required to be able to access serial-like devices. Since XIMC devices are represented as
tey ACM USB-COM adapters mDrive Direct Control needs this permission to wark with XIMC devices. If you
click the bukton below then currect user will be added to the 'dialout’ group. You will need to restart your
login session For the change to take effect.

Add current user to dialout group

Udev rule

Rationale: mDrive Direct Control can access XIMC devices by its serial number if an udev mapping is available.
As a standalone Applmage application mDrive Direck Control does not have installation stage where it could
add udev rules to the system. If you click the button below then an udev rules file will be added to the
Jetc/udev/rules.d/ path on your system.

Add udev rule file to the system

Search For network devices

Rationale: If your Ximc device is connected over a local network but it does not appear in the list of devices,
mDrive Direct Control allows you to tell where to look. To do this, go to <<Settings==. Enable <<Enumerate
network devicesss, Click =<XIMC Scan For local servers>=. If for some reason the devices are not found,
manually set the IP address value in the IPfHost Field.

For more information, see...

Hexkoropsie nuctpubyruesl Linux He mobamasioT nosb3oBareneil B rpymnmny «dialouty mo ymomuanuo. Ynen-
cTBO B rpymie «dialout» HEOOXOMMMO [IjIst TOCTYTIA K TOCAeA0BaTeMbHbIM TopTaM. IIporpamme mDrive Direct
Control HEOOXOIMM STOT TOCTYII, TIOCKOJILKY YCTPONRCTBA MpecTaBisaioTcs B cucreme Kak tty ACM USB-COM
ananrepol. Haxkmure Add current user to the dialout group n nepesarpysure cucremy sl IPUMEHEHUS W3-
MEeHEHUN.
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No devices found on Linux? Check these settings. X

Group membership

Rationale: some Linux distributions do not add users to the "dialout’ group by default. Membership in the
'dialout’ group is required to be able to access serial-like devices. Since XIMC devices are represented as
ey ACM USB-COM adapters mDrive Direct Control needs this permission bo work with XIMC devices. If you
click the bukton below then currect user will be added to the 'dialout’ group. You will need to restart your
login session for the change to take effect.

Add current user to dialout group

Udewv rule

Rationale: mDrive Direct Control can access XIMC devices by its serial number if an udev mapping is available.
As a standalone Applmage application mDrive Direck Control does not have installation stage where it could
add udev rules to the system. If you click the button below then an udev rules file will be added to the
Jetcfudevirules.d/ path on your system.

Add udev rule file to the system Udev check OK: udev file is already present

Search For network devices

Rationale: If your Ximc device is connected over a local network but it does not appear in the list of devices,
mDrive Direck Control allows you to tell where to look. To do this, go to <<Settings=>. Enable <<Enumerate
network devicesss, Click <<XIMC Scan For local servers==. If for some reason the devices are not Found,
manually set the IP address value in the IPfHost Field.

For more information, see...

Baxmno: IIporpamma mDrive Direct Control mna paGorbr Tpebyer mamuunsa X-cepsepa (rpadudeckoro
pexnma).
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mDrive Direct Control 3.0.4
release date: 2023-09-01

Searching devices... 1 found.

Serial Friendly name Stage name

1 cc-mﬁfdevfmdrwemoo . __—

2 xi-emu:////home/xiuser/.c... |1
3 xi-emu:////home/xiuser/.c... |2

One axis is selected. Exit Rescan Openselected Open last

Settings ==

5.6.3 ¥YcraHoska nog MacOS

mdrive_direct_con
trol-3.0....64.tar.gz

CkomupyiiTe dait ¢ apxuBOM IPOrPaMMBbI YCTAHOBKH HA KOMIBIOTEP. APXWB C IPOrPAMMOit YCTAHOBKH MMEET
nazpanue «mdrive direct control-<nomep Bepcuu >-osx64.tar.gz».

mdrive_direct_con
trol-3.0.4.dmg
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Pacnakyiite apxuB e 19KOM MBbIIIH.

00 mdrive_direct_control-3.0.4

o

installer.pkg

TesikuuTe npaBoit KHONKOM Mbiniu HA HogBUBIIEMCH installer.pkg.

000 mdrive_direct_control-3.0.4

H OTKPbITb B MPUIOXEHUN >

CaoiicTBa

Cxarb «installer.pkg»
Co3paTb NCEBAOHNM
BbICTpbI MPOCMOTP

CkonupoBaTtb

Mopenutbcsa >
@

BbicTpble aeiicTBuS >

CkonupoBaTb CCblIKy Ha AHAekc.Aucke

Cloud Mail.Ru: KonvupoBatb ny6an4Hyto CCbiKy

Boibepure «OTKPBITE.
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macOS He yaaertcsi npoBepuUTb
pa3spaboTrumKa «installer.pkg». Bbl
AeﬁCTBMTeanO XOTUTE OTKPbITb 3TOT
dain?

OTKpbIB 3TO NPUNOXeHUE, Bbl npourHopupyete
CUCTEMHbIE HAacTPOWKK 6e30nacHoCTU.

B pesynbTaTe BpegoHocHoe N0 MoXeT nony4nTb
[OCTYN K BalieMy KOMMNbOTEPY U MHPOPMALIUK,
YTO MOXET HaHecTU Bpef Bawemy Mac unu
co3paTtb yrpo3y Baluei KOHGpUAEHLUMANBHOCTH.

OTKpbITL OTMeHUTL

Boibepure «OTKPBITE>.
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[ N ] & YcTaHoBka: installer

[obpo noxanoeaTb B YCTaHOBLMK «installer»!

BeepeHue BaM 6ynyT npeanoxeHbl Waru no ycTaHoBke paHHoro MO.

MpogonxuTb

B rnaBHOM OKHe ycramoBIuKa BhibepuTe «IIpomomKuTh».
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o0 & YcTtaHoska: installer
CTaHpapTHasa ycTaHoBka Ha «Macintosh HD»

BeeeHMe 3Ta yctaHoBka 3anmMet 51,6 MB Ha gucke.

PazmelyeHne Haxmute «YcTaHOBUTb» 015 BbINO/HEHMUSA CTaHﬂ,apTHOﬁ

THN yCTaHOBKM ycTtaHoBky atoro MO Ha gucke «Macintosh HD».

M3MeHUTb pasmellLeHne YCTaHOBKM...

Hazap, YcTaHOBUTb

Hasee BoibepuTe «YCTAHOBUTDY.

YCcTaHOBLWKNK

MpunoxeHne «YCTaHOBLLWMK» MbiTaeTcs
yCcTaHoBUTb HoBoe MO,

YT1o6bl paspewmnTh 3TO 4eMUCTBME,
BBEAMTE Maporb.

OTMEeHUTb YcraHosutb MO

Brenure mapouib.
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[ N ] & YctaHoBka: installer

YcTaHOBKa yCneLwHo 3aBepLueHa.

BBegeHune
PasmelleHmne
Tvn yCcTaHOBKMU

YcTaHoBKa

¢ Csoaxa YcTaHOBKa NpoLusia ycrneLuHo.

MO ycnewHo ycTaHOBNEHO.

JloxkmuTech yCIIenHOro 3aBepIneHnsi YCTAHOBKH.

Buibepure npusoxenne mDrive Direct Control B pazaene «IIporpammbiy.
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-l- mDrive Direct Control 3.0.4

m release date: 2023-09-01

Searching devices... 0 found.

URI Serial Friendly name Stage name

[ xi-emu:////Users/natalaomelce...
« Xxi-emu:////Users/natalaomelce... | 2

One axis is selected. Exit Rescan Open selected Open last

No devices found? Settings >>

SamycruTe.
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[haBa 6

[lporpammMmupoBatue

6.1 PykoBoacTBO NO NporpamMmmMmnpoBaHUIO

6.1.1 PabGoTta c koHTponnepom B cpeae Visual Studio

CkauaiiTe npuMep nporpaMumbl mig VisualStudio co crpamune! IIporpamMmnoe obecredenne.
pat 11

IIpumeuanme: TecToBoe MPUIOKEHWE MOMKET OBITH COOPAHO C TIOMOIBLIO testapp.sin. ns KOMIMISIAN
HE0OX0IMMO HuCIoIh30BaTh Takxke MS Visual C++. Yoeaurecs, aro Microsoft Visual C++ Redistributable
Package 2013 ycranosieH.

Otrkpoiire upoekr examples/testapp/testapp.sin, Boiosnure cOOPKY M 3aLyCIUTE LPUIOKEHUE U3 CPEJibl
pa3paboTKu.

PacnaxkyiiTe apxup u 3amyctute «testapp».
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BN C:\Windows\System32\emd.exe — O *

I'm a stupid
on 2.10

Stopping engine

rpm: 0 pos: O upwr: 2391 dipwr: 175 flags:
Done

imc - compile i (: es st mpiled-wi

Tlocne 3amycka mporpaMMbl OTKPOeTCs KOMaHIHas cTpoka. B meit Bol yBuaure coobmenue: «Hello! I'm a
stupid test program!»

IIporpamma «testapps COODIAET BEPCHUIO WCIOIB3YEeMOil OMOJIMOTEKN, & TaK¥Ke COODIIAET CBOK OUTHOCTD.
Tak:xke «testapps yKa3bIBaeT, KAKON MOPT OHA YIAEPKUBAET.

Tlocne oTkpbITHS yCTPOHCTBA MPOrPpaMMa CYMTHIBAET MOJS TAHHBIX U3 CCHLIKU HA CTPYKTYPY «Status ts.

rpm int CurSpeed Tekymas CKOpOCTh

pos float CurPosition IlepBuvHoe 10JI€, B KOTOPOM XPAHUT-
Cs1 TEKYIIAs MO3UIINS, KAK ObI HI OBLIA
yCcTpoeHa oOpaTHasi CBA3b

upwr int Upwr Hanpsikenue Ha cusoBoil dacTu, Je-
carku MB

ipwr int Ipwr Tok morpebiennss KOHTPOJIIEPA,

flags unsigned int Flags ®jaru COCTOSTHUST

mvsts unsigned int MvCmdSts CocrossHre KOMaH/Ibl IBUKEHAA

Dynwyus result t XIMC API get device_information (device t id, device information_t *device
information) - Bosspaiaer undopmaiuio o6 ycrpoiicTse

Dynwyus result_t XIMC API get_engine_settings (device_t id, engine__settings_t *engine settings) - Cuu-
THIBAET HACTPOMKHU JBUTrATEIIs

Cmpyxmypa engine_settings _calb_t - result _t XIMC API set_engine settings calb (device t id, const
engine settings calb_t *engine settings - calb, const calibration t *calibration)

TTocsie aToro nporpamma testapp OTHPABISIET B KOHTPOJLIED KOMAH/Y JBUXKEHUs BIEBO B TE€YEHUE 2 CEKYH/T
«command_ lefty. Tlocsie ycuensoro BbiosiHeHUsT KOMaHAbl «command_ lefts, BbI3bIBaeTCS KOMAHJIA OCTa-
HOBKHU «command_ stops.

Baxkno: B konre Ha ycrpoiicTBo ormnpasisercs komManna «command_ stops. «Close_ devices 3akpbiBaeT
YKa3aHHOEe yCTPOHCTBO.
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IIporpamma <«testappeasy» He TaK y»K CHJIbHO OTJIMYAETCH OT Lporpammbl «testapps. OrTKpoiiTe HpoOEKT
examples /testappeasy,/testappeasy.sln, BeITONHUTE COOPKY ¥ 3AIMYCTUTE TPUIIOKEHUE U3 CPeIbl Pa3paboTKH.

ER C:\Windows\System32\cmd.exe = O *

ting
pping e

Tlocne 3amycka TporpaMMbl OTKPOETCsT KOMaHIHasi cTpoka. B Heit Bl yBuaure coobmenue: «This is a ximce
test program.»

IIporpamma ymeer coobOmaTh BEPCUIO UCIOIb3yeMOl OUOIMOTEKH.

C nomorpio KOMaHIbl «open_ devices porpamma «testappeasys OTKPBIBAET yCTPOMCTBO B PEKUME IKCKITIO-
3UBHOI'O JOCTYIIA.

Ilpenynpexaenne: butiamoreka Libxime paboraer ¢ KOHTPOLIEPOM B PEXKUME IKCKITIO3UBHOTO JOCTY-
na. Kaxpiit Kourposutep, orkpbirbiii Guiimorekoii libxime (mDrive Direct Control Toxe ucnosnb3yer sty
6uIMoTeKy ), JOJZKeH ObITh 3aKPBIT, IIPEXK/E YeM MOXKeT ObITb MCIOJIb30BAH JPYIUM LPOLECCOM.

Tlocste orkpbiTUg yerpoiicrBa mporpaMma testappeasy OTIPABIISET B KOHTPOJLIED KOMAH/LY JIBUKEHUs BIJIEBO B
Teuennn 3 cekyHz «command_ lefts. Ilocye ycneninoro BhIoHEHNST KOMaHIbI «command_ lefts BbI3bIBaeTCS
KOMaH/1a OCTAHOBKH «command_ stops.

Kowmanna «calibration.A = 0.1;» ycranasiaubaer kaaubposounyto koHcrauty 0.1 (ogus mar KoHTpoJLIEpa
PABEH YTOMY KOJMYECTBY €IUHHULL)

Komamnga «calibration. MicrostepMode = engine_ settings. MicrostepMode;» - Vicnonn3yercst njisi yCTaHOBKHA
PEXKMMa, MUKPOIIArOB, UCIOJIb3YeTCs JJjisd MPABUIBHOIO MpeoOpa30BaHWs MUKPOIIATOB B KaJMOPOBAHHBIE
€IMHUIBI I3MEPEHUSI.

Tlocsie mporpamma «testappeasy» CUIHTBIBAET COCTOSTHHE KAJTHOPOBAHHOIO yCTPOMCTBA C yCTPOHCTBA.

B komre #a ycrpoiicTBo ormpaBasiercs Komanga «command_stops. «Close devices - 3aKpbIBAeT yKa3aHHOe
YCTPOHUCTBO.

6.1.2 KpaTtkoe onucaHune paboTbl C noaaep>XMBaeMbiMU si3blkaMu NPOrpamMMuUpoBa-
HUS
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o Visual C++

e NET (C#

e Python

st mpuoOpeTeHusi MEPBBIX HABBIKOB MCIIOJIH30BAHUST OMOINOTEKHM CO3JAHO TMPOCTOE TECTOBOE TPUJIOYKEHNE
testapp. A3viku, ornuunbie 0T C-TOZOOHBIX, TMOMIEP:KUBAIOTCS C MOMOIIBIO BBI30BOB C MPEOOPA30BAHUEM
aprymenToB tuna stdcall.

TIpocroe tecroBoe npusioxkenue Ha s3bike C PacioJIOKEHO B JupekTopun <examples/testapps, NpOeKT Ha
C# - B «examples/testcsy, nna Python - «examples/testpythons. Bubiauoreku, 3arososounsie baiibl u
ZIpyTHe HeoOXoauMble (hafiiibl PACTIONOKEHBI B INPEKTOPUIX «wind2s /»>winb4s>, «MacOSX» 1 MOIOOHBIX.
B kommexkT paszpaboTunka TakKe BXOMAT YK€ CKOMIUJINPOBAHHBIE PUMEDHL: testapp B Bapuante 32 u 64
oura mon Windows u tosbko 64 6ura nom OSX, testcs - Tonbko 32 bura, testpython me Tpebyer
KoMnuasauu. Takxke pyKOBOJCTBO 1O MPOrPAMMHUPOBAHUIO MOYKHO CKAYATh TIO 3TOW CCHLIKE.

Ipumeuanune: g paborsr ¢ SDK tpebyerca Microsoft Visual C++ Redistributable Package 2013 (mo-
crasysierca ¢ SDK, daitnbr veredist  x86 mm veredist  x64)

6.1.2.1 Visual C++

TecroBoe npuoxkenne MOKeT ObITH COOPAHO C MOMOIBIO testapp.sin. Ilns KoMOuiasmuu HEOOXOIUMO WC-
nmok3oBaTh Takxke MS Visual C++-. Yb6eaurecs, uro Microsoft Visual C++ Redistributable Package 2013
yCTaHOBJIEH.

Orkpoiite npoekT examples/testapp/testapp.sin, BomonnuTe cOOPKY M 3ANYCTUTE NPUJIOKEHUE U3 CPEJIbI
pa3paboTKu.

6.1.2.2 .NET (C#)

Hns ucnonsszopanus B .NET npemaraercs obeprra wrappers/csharp/zimenet.dll. Ona pacrmpocrpaHsercs B
JBYX Pa3IUIHBIX apxuTekTypax u 3aucut oT .NET 2.0.

Tecrosbie npuoxenus Ha sa3bike C# g Visual Studio 2013 pacnonoxennl B qupekropuu testes (das C#).
Orkpoiite TPOEKTHI U cobepure.

6.1.2.3 Python

V3MeHuTe TEKYIYIO0 TUPEKTOPHIO Ha examples/testpython. Ilepes 3amyckoM:

Ha OS X: ckomupyiite 6ubmuorexy zimc/macosz/librime.framework B TeKyliyio AUPEKTOPHUIO.

Ha Linux: moxer nonanooburbes yeranosutb LD LIBRARY PATH, arobst Python mor naiitu 6ubianoreku
¢ RPATH. Hampumep, 3amycTuTe:

export LD_LIBRARY_PATH=$LD_LIBRARY_PATH: pwd"

Ha Windows: mmepe/ 3airyckoM HUYeEro jiejarh He HY>KHO. 3anycrure Python 2 uaun Python 3:

’python testpython.py

Ilpumeuanue: JlormpoBaume B aiin. Eciu mporpamma, mcmosb3yoomas libxime, 3amyrmmena ¢ ycra-
HosjienHoM nepemennoit okpyxkeuaus XILOG, To 3ro BraounT jgorupoBanue B ¢aitn. 3nadenne nepeMeHHoi
«XILOG» Oyzer ucnonb3oBaHo Kak uMs (aiiia. Paita Oyer OTKPBIT HA 3AlUCH IPU TEPBOM COOBITHU JIOTA,
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¥ 3aKPBIT IIPU 3aBEPIIECHAN IIPOrPaMMbI, HCHob3yioeit libxime. B jtor 3anuceiBaioTcss coObITHS OTIIPABKU
JIAHHBIX B KOHTPOJIJIEP W MPUEMA, JAHHBIX U3 KOHTPOJIJIEPA, & TAKYKE OTKPBITUS U 3aKPBITHS TIOPTA.

IIpumeuanmne: Tpebyemble mpaBa gocTyna: 6ubanoreke He TPeOYIOTCA 0COObIE TPABA /s BBITOTHEHNS,
a Hy»eH TOJhKO JocTyn Ha urenue-3zanmnch B USB-COM ycrpoiictBa B cucreme. Vckiaouennem u3 3Toro
npasuia asigercs dyukuusa Toapko mug OC Windows «fix _usbser sys()» - ecimu mpomecc uCrosb3yommuii
OMOIMOTEKY HE MMEET TOBBINMIEHHBIX MPAB, TO TPYW BBI30BE 3TOH (DYHKIWKW TPOrPDAMMHAS TEPEYyCTAHOBKA,
ycTpoiicTBa He OyaeT paboTaTh.

IIpumeuanune: Cu-npoduan. Cu-npoduium 370 HAOOP 3aroJOBOYHBIX (HAMIOB, PACIPOCTPAHIEMBIX BME-
cre ¢ 6ubmmorekoii libxime. Oum nossossitor B mporpamme Ha si3bike C/C++ 3arpy3uTh B KOHTPOJLIED
HACTPOWKM OIHON M3 MOIIEPKUBAEMBIX MMOJABUKEK BBI30BOM Bcero omgHoi dyukmuu. [Ipumep ncrmonb3oBanust
cu-poduiiell Bbl MOXKETe IIOCMOTPETh B JAUPEKTOPUH IPUMEPOB «testcprofiles.

KowmmiekT pazpabordmka MOXKHO CKadaTh HA CTPAHUIE TporpamMMuoro obecrnevuenus. OH BKIOYAET B cebs
CKOMIIJINPOBAHHYO Oubsmmoreky libxime s cucrem Windows, Linux u Mac OS, pykoBoacTBO 110 IpOrpam-
MHPOBAHHUIO W mpuMepbl. Libximce - 310 kpoccmnardopMerHas 6uOInOTeKa, KOTOPAs MOIIEPKUBAET SI3BIKH
C++, C# u Python. IIpumepsni, BKIIOYeHHDbIE B TAKeT OUOJIMOTEKH, PEIHAZHAYEHBI JJisi OBICTPOrO O3HA-
KOMJIEHUST C TTPOTpaMMUpOBaHueM it KOHTPOstepoB mDrive. Ucxomamku Libximce rakzke g0CTymabr s
CKAQUNBAHUS.

Baumanme: PykoBoacTBO mO mporpaMMupOBAaHHIO BKIOUeHO B apxuB libxime 2.X.X, rme 2.X.X -
Homep Bepcuu. Pykosogcrso naxogurcs B /xime-2.X.X/ximce/doc-ru/libxime7-ru.pdf. Takxe pykoBos-
cTBO libximc MOXKHO CKadaTh MO 3TO CChLTKe. PYKOBOACTBO MO MPOrpaMMUPOBAHUIO CO3/IAHO B CHCTEME
Doxygen.

6.2 OnucaHue npoTtokona obmeHa

Onucanwe mporokosa v20.8

e Onucanue npomoxona
e lcnoanenue xomano

o Obpabomrka owubox Ha CMOPOHE KOHMPOAAEDG,

Hesepnoie Komandor uay danmvie

Pacuwém CRC

Cbou nepedavu

Bocemanosaenue cunzporudayuy Memodom matimayma
— Bocemarosaenue CuRTPOHUIGUUL MEMOIOM OYUCTNUMEALHBLT HYAET
e Obpabomka owubox Ha cmopore 6ubALOMEKY

— Boamootcnvie 3navenus omeema 6ubAUOMEKY

- Hpouedypa CUHIPOHU3AUUU OYUCTIUTMEAOHBIMU HYAAMU
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e Kodo, owubokx omeemos KoHmposLepa

— ERRC

— ERRD

— ERRV

e Bce Komandv, Konmpoarepa

— Komanda GACC
— Komanda GBRK
— Komanda GCAL
— Komanda GCTL
— Komanda GCTP
— Komanda GEAS
— Komanda GEDS
— Komanda GEIO
— Komanda GEMF
— Komanda GENG
— Komanda GENI
— Komanda GENS
— Komanda GENT
— Komanda GEST
— Komanda GFBS
— Komanda GGRI
— Komanda GGRS
— Komanda GHOM
— Komanda GHSI
— Komanda GHSS
— Komanda GJOY
— Komanda GMOV
— Komanda GMTI
— Komanda GMTS
— Komanda GNET
— Komanda GNME
— Komanda GNMF
— Komanda GNVM
— Komanda GPID
— Komanda GPWD
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— Komanda GPWR
— Komanda GSEC
— Komanda GSNI
— Komanda GSNO
— Komanda GSTI
— Komanda GSTS
— Komanda GURT
— Komanda SACC
— Komanda SBRK
— Komanda SCAL
— Komanda SCTL
— Komanda SCTP
— Komanda SEAS
— Komanda SEDS
— Komanda SEIO
— Komanda SEMF
— Komanda SENG
— Komanda SENIT
— Komanda SENS
— Komanda SENT
— Komanda SEST
— Komanda SFBS
— Komanda SGRI
— Komanda SGRS
— Komanda SHOM
— Komanda SHST
— Komanda SHSS
— Komanda SJOY
— Komanda SMOV
— Komanda SMTI
— Komanda SMTS
— Komanda SNET
— Komanda SNME
— Komanda SNMF
— Komanda SNVM
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— Komanda SPID
— Komanda SPWD
— Komanda SPWR
— Komanda SSEC
— Komanda SSNI
— Komanda SSNO
— Komanda SSTI
— Komanda SSTS
— Komanda SURT
— Komanda ASIA
— Komanda CLFR
— Komanda CONN
— Komanda DBGR
— Komanda DBGW
— Komanda DISC
— Komanda EERD
— Komanda EESV
— Komanda GBLV
— Komanda GETC
— Komanda GETI
— Komanda GETM
— Komanda GETS
— Komanda GFWYV
— Komanda GOFW
— Komanda GPOS
— Komanda GSER
— Komanda GUID
— Komanda HASF
— Komanda HOME
— Komanda IRND
— Komanda LEFT
— Komanda LOFT
— Komanda MOVE
— Komanda MOVR
— Komanda PWOF
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— Komanda RDAN
— Komanda READ
— Komanda RERS
— Komanda REST
— Komanda RIGT
— Komanda SARS
— Komanda SAVE
— Komanda SPOS
— Komanda SSER
— Komanda SSTP
— Komanda STMS
— Komanda STOP
— Komanda UPDF
— Komanda WDAT
— Komanda WKEY
— Komanda ZERO

6.2.1 OnuncaHne npotokosna

VYupasienue kourposiepom ¢ ITIK npoucxogur no unrepdeiicy nocienosarensuoro nopra (COM-nopr). Ha
CTOPOHE KOHTPOJITIEpA KECTKO yCTaHOBJEHbI cieayiomue napamerpbl COM-nopra:

e Ckopoctb — 115200 60,

o JImHa Kagpa — 8 Our

e Cron-6urer — 2 Gura

e Yérnocrp — HeT

e Konurpouss noroka — ver (Xon/Xoff, CTS/RTS He ucnoas3yorcs)

e TaiimayT Ha moirygeHue, Mexkay Gaiitamu oxnoro makera — 400 mcex
e Ilopsanok crenoBanus out — LittleEndian

o MuOro6ai#TOBbIE THITHI JAHHBIX TEPEIAIOTC MM OafTOM BIEpET

6.2.2 NcnonHeHne KomaHg,

Bazossriit npuanun npoTokosa - «3ampoc-Oreers, npuuém Bce oOMenbt qanabivu naunmupyiores [IK, .e. ITK
MOChITIAeT KOMaH/Ibl B KOHTPOJLJIED, HO He Haobopor. Kaxkjas KoMaHa Hojpa3yMeBaeT MOJIydYeHHEe OTBETA
oT KOHTpOoJIepa (KPOMe PEIKHUX CJIyYaeB CIEIUAJIbHBIX KOMAHI), T.€. HeJIb3sd HOCJIATh HECKOJIbKO KOMaH/|
nonpsia, 0e3 OXKuIaHus OTBETa HA HUX.

Bce koMaHIbI HeATCS HA CEPBUCHBIE, MITATHBIE YIPABJISIONINE W MTATHLIE WHMOPMAIUOHHbE. KOMaHIbI
BBIMOJIHAIOTCS CPa3y IMOCJ€ WX MOCTYIJIEHWS B KOHTPOJLIED. YCTaHOBJIEHHBIE KOMaHa0ii SXXX mapamerpbl
HAYWHAIOT BJIUATH HA TEKYyIllee ABUKEHWE B Tedenwe 1 Mc mocse ycranoBku. O6paboTka KOMaHIbI HE BJIH-
€T HA CBOEBPEMEHHOCTH BBINOJIHEHNS KOHTPOJIJIEPOM /IefCTBUIl CBA3AHHBIX C ONEPATUBHBIM YIIPABJIEHUE U
KoHTpOJeM apuraress (pabora IIINM, szaumoeiicrBue ¢ 9HKOIEPOM U T.I1.).
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1 kourpomnep, u IIK obmagator 6ydepom obmena. [Ipunsarbie KOMAaHAbI U JAHHBIE, B CJAy4ae UX HAJUINAA
B KOMaHJe, obpabarbiBaioTcst onauH pa3. To ecTb, mocie 00pabOTKYM 3T JAaHHBIE YIAJAIOTCA u3 Oydepa u
00pabarhIBAIOTCS y2Ke HOBBIE mpwuiieaiue OaiiToel. Kaxkias KOMaHIa COCTOUT W3 YETHIPEXOANUTHON CTPOKWH,
JaHHBIX (ec/iM KOMaH/a uX IpeaycmarpuBaer) u apyxbdaiitHoro kona kourposis CRC eciu komanga comep-
KUT JanHble. JJanable MOTYT TIepechLIaThCs KaK U3 KOMIIbIOTEpa, TaK U KOHTposiepom. Komanaa nepeaaéres
Ha 0O0pabOTKY ec/im OHa pacrno3Hana u, B ciydae nepenadu jgannbix, Kou CRC Bepubiit. [locsie ob6paborku
npureei 6e3 onmboK KOMaHIbI KOHTPOJIJIEDP TOCHIIAET B KOMIBIOTED YETHIPEXOANTHYIO CTPOKY — HAMMe-
HOBAHWE BBIMOJTHEHHON KOMAH/IbI, 3aTEM JAHHBIE, ecjii (OPMAT KOMAHIBI 9TO MPEJIYCMATPUBAELT, 3aTEM 1B,
Gaiita CRC (ecim ecTb JTaHHBIE).

6.2.3 OOpaboTka owWNDOOK Ha CTOpPOHE KOHTpoNepa

6.2.3.1 HeBsepHble kOMaHabl UAN gaHHbIE

Eciu npumieainas B KOHTPOJIJIEP KOMAaHIA HE MOYXKET ObITh WHTEPIPETUPOBAHA, KAK ONPEIE/IEHHAS KOMAH-
Ja YHpaBJ/eHUudA, TO B KOMIIBIOTED HOCBLIAETCA CTPOKA «Errc», KOMaH/a UI'HOPUDPYeTCH, B JaHHBIX TEKYIIero
COCTOSTHUSI KOHTPOJLIIEPA BBICTABJISETCs OUT «KOMaH/Ia HE Pacrno3nanay. Eciu Heono3HanHas KOMaH1a Comep-
2KaJia JIaHHbIe, TO BO3MOXKHO HEBEPHAs MHTEPIIPETAINs IPUHATHIX JAHHBIX KaK HOBbIX KoMaH/. Heobxomuma
CUHXDPOHU3AIINS.

Ecan npumennras B KOHTPOJJIEp KOMaHIA WHTEPIPETAPOBAHA BEPHO, KOMAaHA TTPEIyCMATPUBAJIA TaHHDIE,
onn mpunuid, HO ABa Gadita CRC He coOTBETCTByeT MOJYYEHHBIM C Hell JAHHBIM, TO B JAHHBIX TEKYIIEro
COCTOsTHUST KOHTPOJIIepa ycranapiauBaercs (diar ommbku CRC npurieimmx 1aHHbIX, B KOMIIOTED OCHLIA-
eTcst CTpOKa «errds, TekyImast KoMaHaa urHopupyercst. CHHXPOHM3AINS TTPHEMa/ TIepeIadn ¢ KOMITBIOTEPOM
He HyKHa.

6.2.3.2 Pacuér CRC

CRC paccunTbiBaercs Jiisl TepejaBaeMbiX JTaHHBIX. deTbipe GaiiTa KOMaHIbl B pacdére He ydacrByroT. AJi-
ropur™m CRC na sa3pike Cu:

unsigned short CRC16(INT8U *pbuf, unsigned short n)
{
unsigned short crc, i, j, carry_flag, a;
crc = Oxffff;
for(i = 0; i < nj; i++)
{
crc = crc ~ pbuf[i];
for(j = 0; j < 8; j++)
{
a = crc;
carry_flag = a & 0x0001;
crc = crc >> 1;
if ( carry_flag == 1 ) crc = crc ~ 0xa001;
}
}
return crc;

}

OyHKIUS TOIYIAET YKA3aTe/b Ha MACCUB JaHHbIX pbuf, nauny maHubix B Oaiitax n. OyHKIMs BO3BPAIIAET
aBybaiiTHOE cmoBo - Koa CRC.

IIpumep pacuéra CRC:
Kop xomanasl (CMD): «<homes niam 0x656D6F68

0x68 0x6F 0x6D 0x65
CMD
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Kon xomanasr (CMD): «gpos» unu 0x736F7067

0x67 0x70 Ox6F 0x73
CMD

Kop xomanasl (CMD): «movry nian 0x72766F6D

0x6D O0x6F 0x76 0x72 0x00 0x00 0x00 0xC8 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x53 O0xc7

CMD DeltaPosition uDPos Reserved CRC
€D Termite 3.3 (by CompuPhase) — et
| COM16 95600 bps, 8M1, no handshake | Settings Clear About Close
B30 Gf bd BE home
B0 Gf bd BE home
B7 A0 Bf 73 gpos
B7 70Rf73abelebffeb 000000000000 gposl meana......
000064249385 9=26321 07 ST REL
B Bf 76 72000000cB0000000000000000 rmowve. ...

F3c/ =3
bod Bf 76 72 o

I [+]

6.2.3.3 Cboun nepegaunm

Hawnbosee BeposTHBI caemayiomme cOOM B KaHAJE CBI3W: NCUE3HOBEHHE DAliTa MPHU MPpUEMe WK Ieperade KOH-
TPOJLIEPOM, BO3HUKHOBEHUE JIMIIHErO HaiiTa npu npuéMe Win mepejade KOHTPOIIEPOM U U3MEHEHUE [IPUHSI-
TOrO WJIM TIOCTaHHOTrO Gaiita.COoM mpOWCXOAAT TMPU HECTAHJIAPTHBIX YCJIOBUSIX U OOBIYHO HE HADIIOLAIOTCS
BOOOIIIE.

Perynsipabie ¢cO0r BO3MOXKHBI TIPU HEKAYECTBEHHOM, cioManHoM KabGere USB winu coemmnurensaoM Kabene
Mexay miaramu. [IpoTokos He pas3pabarblBajics JJjis MITATHOrO TPUMEHEHHS B YCJIOBUSIX CHJIBHO HECTa-
OWJIbHOI CBsi3u. B 9acTHOCTH B TAKMX YCJOBUSX PEIKO BO3MO2KHO BBIIIOJIHEHUE HE TON KOMAaHJbL, 9TO ObLIA
TOCTIAHA.

Vcuesnosenne Gaiita Ha CTOPOHE KOHTPOJLIEPA

Baiit, oxxumaemMblii, HO HE MOJTYyYeHHBIN KOHTPOJIEPOM, MPUBOJUT K TaiiMayTy KoMmmbiorepa. IlochbLika ko-
MaHJbl CYATAETCH KOMIbIOTEpOM HeycuemiHoi. Ha 3T1or MOMenT cmHXpOHM3anus nepesadu JTaHHBIX Oyrer
HAPYIIEHA, HO BOCCTAHOBUTCH 10 TaiiMayTy (eciu TaifiMayT KOHTPOJIIEpa MEHbBIE TaiiMayTa KOMIbIOTEPa C
YyUETOM BPEMEHU MEPECHLIKH).

Wcuesnosenne GaiiTa HA CTOPOHE KOMIILIOTEPA,
Baiir, He nosy4eHHbI KOMOBIOTEPOM, IPUBOAUT K TaiiMayTy KoMmibiorepa. CHHXpOHU3AIMS He HAPYIIEHA.

Bosuuknosenune 6aiiTa Ha CTOPOHE KOHTPOJLIEPA,
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Jlunwuii 6aiiT, BOZHUKIINI DU IPUEME KOHTPOJLJIEPOM, IPUBOIAUT K IOy Y€HHIO KOMIIBIOTEPOM OJHOIO UJIU
HECKOJIbKUX «errcy jmbo «errd» (04ueHb peako coderanus «errcs u <errds). IToChIIKA KOMAHIBI CYUTAETCS
meycrerHoi. B nmpuémuoMm Oydepe KOMIbIOTEPA MOXKET MOSBUTHCA HECKOJIHKO «errcy minm «errd» OTBETOB
koHTpOJTepa. Ha 3T0T MOMEHT CHHXpOHU3AIMs HAPYIIIEHA.

Bosuukmosenne 6aiita Ha CTOPOHE KOMIIBIOTEPA

Baiit, Bo3HUKIMMIT TTpu mpuéMe KOMIBIOTEPOM, MPUBOIUT K HEBEPHO MPUHATOW KOMAHIE WJIM HEBEPHOMY
xoay CRC. Kpowme Toro, B mpuémuom Oydepe ocranercs jurmauii Daiit. Ha 10T MOMEHT CHHXpOHU3AIUS
HapPYIIEHA.

M3menenne GaiiTa HA CTOPOHE KOHTPOJIIEPA

Baiit, u3amenusmuiicss npu TpuéMe KOHTPOJIEPOM, TPUBOIUT K TOJYYEHUIO KOMITBIOTEPOM OIHOTO WJIN
HECKOJIbKUX «errcy jmbo «errd» (o4ueHb peako coderanus <«errcy u <errds). IToChbLIKa KOMAHIBI CYUTAETCS
meycrerHoi. B npuémuom Oydepe KOMIbIOTEpA MOMKET MOSIBUTHCS HECKOJIBKO «Eerrcy Jmbo «errds oTBeToB
koHTpoLTepa. OOBIYHO CHHXPOHW3AIIMS HE HAPYIIAETCs, HO PEJIKO OHA MOXKET OBbITh HApYIIeHa.

M3menenne GaiiTa HA CTOPOHE KOMIIBIOTEPA

Baiir, uamenusimiicss mpu npuéMe KOMIbIOTEPOM, TPUBOIUT K HEBEPHO TPUHSITON KOMAHIE WJIM HEBEPHOMY
xoay CRC. Ha 3T10T MOMEHT CHHXPOHU3AIMS HE HAPYIIEHA.

6.2.3.4 BoccraHoB/ieHME CUHXPOHU3ALUU METOAO0M TailiMayTa

Ecsn npu nosiyuenun nakera, BpeMsi MEXK/Iy IIOJIy9€HUEM OJHOI'O MJIA HECKOJIbKUX OAWT BBIXOIWT 33 PAMKHU
TaiiMayTa, TO MOJyYeHHbIE JAHHBIE UTHOPUPYIOTCS, BXOIHOM Oydep ounimaercs. Bpems TaiiMmayra KOHTPOJI-
Jiepa, TOJIPKHO ObITh MEHbIIe TaiiMayTa KOMIbIOTEPA C YI€TOM TMOTPENTHOCTH Ha BPEMSI TEPECHLIKH.

6.2.3.5 BoccraHoBeHUE CUHXPOHU3AUUU METOA0M OYUCTUTENbHBIX HYsen

Hu onna komanna ne nauunaerca uyiném (,\0). Tlosromy BO3MONKEH Takoil METOJ CUHXPOHU3ALUM: KOH-
TPOJIIEP Ha KAXK/IbIi IOJYIeHHBIH HEpBbIii O6afiT KOMaHIbI PABHBIM HY/I0 OTBEYAET HYIEM, a KOMIILIOTED
WTHOPUPYET TepBble OANT OTBETA €CIM OH paBeH HY/IO0 W TIEPEXOIUT K PACCMOTpPEHMIo cieayiomiero. Toraa
B CIydad KOrJa CHMHXPOHHM3AIMa HAPYIICHA HA CTOPOHE KOMIBIOTEDPA MW KOHTPOJJIEPA, HO €IIe He IPOIIIO
BpeMd TaliMayTa KOHTDPOJIIEPa, BO3MOXKEH CJICAYIOMWAA aJIrOPUTM:

Eciiu koMIIbIoTEpOM B OTBET HA MEPEJAHHYI0 KOMAH/Y C JAHHBIME UK 0€3, MOJy9YeH OT KOHTPOJLIepa OTBET
HE Ha Ty KOMAHJLY, «errc» au0o «errd» , TO ¢ KOMIIbIOTEPA B KOHTPOJLIIEDP CPeACTBAMU ONOINOTEKN ITOCHLIAETCS
or 4 10 250 uyseii (orpanundenue B 250 GalT CBA3AHO C AIUHON TPUEMHOTO Oydepa U MPOTOKOJIOM MepeIavn
nanuabix o [12C; a nepenada Menee 4 Hysiell 9acTO HE NPUBEAET K BOCCTAHOBJIEHWIO CHMHXpOHU3aImu). IIpu
9TOM MPOUCXOIUT ITOCTOSTHHOE CUNTHIBAHUE MPUXOAAIINAX OANUT OT KOHTPOJLIEPA, A0 MOSBJICHUS TIEPBOTO HYJIS.
TTocsie 3TOrO ¥ CYUTHIBAHUE U MOCHLIKA MPEKPAIIAIOTCS.

IlpunsTeiit Hysib OOBIYHO HE SBJISETCH HACTHIO HPEJBIAYINEH 1epeiadn, TAK KAK B MOMEHTHI OIIUOOK KOH-
TPOJITIEP TIOJTydaeT oTBeTHI «errcy» / «errds. B pemkux ciyuasx (ocoboe m3MeHeHme GafiTa HA CTOPOHE KOH-
TPOJIIEPA) BO3MOXKHA CUHXPOHU3AIIMsI ¢ HEKOTOPOi NOnbITKY. TakuM 06pa3oM, MPUX0/[ MEPBOro HyJ/is OObIYHO
03HAYAET, 9TO TPUEMHBIH Oydep KOHTPOIEpa YUCT U y2Ke HE 3aMOJTHATC, TTOKA He TPUIET epBasd 3HATNMAST
koMmana. Cpasy mocje Ipuxoza MepBOro HyJiss OT KOHTPOJLIEPA KOMIIBIOTED FOTOB MEPEIABATH CIIEILYIONLY 0
koMmany. OcrabHble HyJil, HAXOISAIIMECS B IIEPEChLIKE, OY/1yT IPOUTHOPUPOBAHBI, TAK KAK IPUIYT JI0 OTBETA
KOHTPOJIJIEPA.

CuHXpOHU3AINS 3aBEPIIEHA.

6.2.4 OOpaboTka owNOOK Ha CTOpoHe OBUbAMOTEKN

IIpakTudecku kKaxkaas GpyHKIMs OUOJIMOTEKN BO3BPAIIAET CTATYC BBIMIOJHEHUs TUMa result .
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Ilocste mocwLIKT 3ampoca KOHTPOJLIEPY OHOIHOTEKA IIPOBEPSIET MTEPBBIE IPUXOsIue 6AfThI TOKA HE BCTPETUT
mepBOe HEHyJIeBOe 3HadeHne. Bee HysmeBbie 0aiiThl urHOpupytoTca. OcranbHble TPUXOAAIHe OANTHI CANTAIOT-
cs 3HaunMbIME. bubanoreka oxumgaer mepsbie 4 Oaiita orBera. Jlajee oHa CpABHHUBAET WX C KOIOM 3AMPOCA
", P HEOOXOAMMOCTH, OKUIAET OCTATbHBIE OAWTHI MaKeTa JaHHbIX. Ecan monydenabie 4 6aiiTa He COOTBET-
CTBYIOT 3aIIPOCY, TO 3aIyCKAETCs MPOELYyPa CAHXPOHUBAIINN OUMCTUTEbHBIMU HYJISIMU, KOMAH/IA BHITOJTHEHA
neycreniHo. Eciu nonydennsie nepsbie 4 Oalita COBIAIAIOT € KOJOM 3allPOCA U B OTBETE CThb €Ile JAHHBIE,
0 mocyte wx nosydenust mposepsiercss CRC kom. Eciiv kKoa HeBepHBI, TO 3aMyCKAETCsT CHHXPOHU3AIINS OUN-
CTUTEIbHBIMU HYJISMU, BBITIOJHEHNE KOMAHIBI CAMTAETCS HEYCIIEITHBIM.

Ecsin omubok #He 00HAPYKEHO, TO KOMAaHAA CYNTAETCH BBHITIOJHEHHON YCIIEITHO U Bo3Bparmaerca result  ok.

Recalve byte

Begin synchronization Timeout

Retrycounter = 4

Discard byte

Clear Input buffer
Decrement Retrycounter
Bytecounter = 64

| Send 64 zeroes W0’ ‘

I

Fetch one byte from Input Butfer

I No
QK

| Decrement Bytecounter ‘

Recelved bytes are equal
ta the sent command?

Bytecounter == OF IS the byte zero? More bytes are expected

for this command?

Synchrenization complete Synchronization complete
Return result_nodewice Raturn rasult_srrar )
Timegut | Recelve data bytes and CRC code

for this command

Reburn result_ak

r

Does data pass
CRC check?

6.2.4.1 Bo3moXxHble 3Ha4YeHUs oTBeTa bubanoreku
o result ok. OmmbOOK Her.

o result _error. Obmas onmmoka. MoxeTr ObITH CBSA3aHa C aNMMapaTHBIMI MTPO0IeMaMHu, OTCYTCTBHEM JIaH-
HBIX B Oydepe mopra, mpeBbiinenneM TaiiMayTos. Takyke MOKeT 03HAYAThH COOM CUHXPOHU3AIUU, KOTO-
pbiit ObuT yerpanéH. Takoit ¢O60it MO OBITH BBI3BAH MOMEXAMU Ha, JIMHUU CBS3U C KOHTpoJuiepoM. Emre
OJHOM MPUYUHON MOKET OBITH HECOOTBETCTBHE MPOTOKOJIOB B MPOIIMBKE U B KOHTPOJLIEDE.

o result nodevice. HeBO3MOXKHOCTDH OTKPBITHS YCTPONCTBA, MOTEPs CBA3W C HAM B IIPOIECCE MEPeadn
JMAHHBIX, HEYIAIHAS CHHXpOHU3aIus. Tpedyercs MOBTOPHOE OTKPBHITHE YCTPOUCTBA U BMEIIATEIHCTBO
IOJIb30BATe .

Ecau ¢yuknmsa Bo3spaimaer ommoOKy, TIO0bIe TIepeIaHHbe B He€ CTPYKTYPDI I/ 3alUCH CINTAIOTCS HEOmpe-
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genéaabiMu. Bo3Bpar Koma OmubKu MOXKET COIMPOBOXKIATHCS 3AIIUCHIO MOAPOOHOI0 COOOIEHNST B CHCTEMHbIH
Jior Ha unix man B stderr Ha windows.

6.2.4.2 TMpoueaypa CUHXPOHU3ALUN OHUCTUTENbHBIMU HYISAMU

Boccranosiierre CHHXPOHU3AIIAN OCYIIECTBIISIETCs] TOCHLIKON HYJIEBBIX OANTOB M CYUTHIBAHWS TPUHUMAEMBIX
GaiiT /10 10sBJIEeHUs 1ePBOro HyseBoro 3uadenus (,,\0). OIIUOHAIBHO MOXKHO B KOHIIE CUHXPOHU3ALUU OYK-
cruth Oydep mopra. Iloceutaercs n3uHadanbuo 64 HysmeBbix Oaiita. Eciam or KOHTpo/Iepa He TPUILIO HU
OJTHOTO HYJIEBOTO DaiiTa 3a BpeMms TaiimayTa, To 64 baiita mockLaatoTcs emre 3 pasa. Ilocie 4 mochLIKy U HETIO-
JIydeHusi HyJIeBOTO 0aifTa yCTPONCTBO CYNTAETCS MOTEPSIHHBIM U OMOIMOTEKA /I0JIKHA BEPHYTH KOJ OIMTHOKH
result _nodevice. B cinydae yiadHOil CHHXPOHM3AIMHU BO3BPAIIAEMbIil KO/ OmubKu result _error.

6.2.5 Koabl ounbok oTBETOB KOHTpOJiiepa

6.2.5.1 ERRC
Orser: (4 Gaiir)

Kon: «errc» mimm 0x63727265

| uint32_t | errc | Komanzga mepocrynaa

Ormucanne

OTBer Ha KOMaHJLy, B CJIy4ae ecjid KOMaH/1a HEU3BECTHA, b0 He MOXKeT ObITh BBINOJIHEHA U /uiu obpaboTana
B JAHHBIA MOMeHT (B JAHHOM COCTOSIHUM). YCTAHABIMBAET COOTBETCTBYIOLIUi Out B nose «flagss crpykrypbl
COCTOAHUA.

6.2.5.2 ERRD

Orser: (4 Gaiir)

Kon: «errd» mmm 0x64727265

| uint32_t | errd | Hesepuble nanHbie

Onucanue

Otser Ha KoMaHay «errdy», yCTaHABIUBAETCS B TOM CJlydae, eC/Id BhIYucauHbIe KoHTposnepoM ganubie CRC
ue coBnagaor ¢ noaydensim nogem CRC. B atom cinydae yecranasiuBaercs 6ur coorBercrus B mose «flagss
CTPYKTYPbL COCTOSIHUSI.

6.2.5.3 ERRV

Orser: (4 Gaiir)

Kon: «errvy mmm 0x76727265

| uint32_t | errv | Hesepnoe 3nasdenne

Onucanne

OrBer HA KOMAH/LY, B CJIy9ae eCTH KOMAHIa KOPPEKTHA, KOHTPOIbHAS CYMMa MPABUIbHAS, HO TIEPEIABAEMbIE
3HadeHus (x0orst Obl OHO M3 HUX) BBIXOJAT 3 JOIMYCTUMbIA AMANA30H U HE MOI'YT ObITh HpUHATHI. [Ipu 3TOM
HEBEPHOE 3HaYeHUE 3aMEHACTCA OAHUM U3 BEPHBIX METOJaMU OKPYIJIEHNA, OrDaHNY€eHUA NI C6paCI)IBaHI/IH B
HEKOe CTAHIAPTHOE COCTOSTHIE. YCTAHABINBAELT COOTBETCTRYOMNIHIT ONT B Tos1e «flagsy cTpyKTyphI cocTostHMSA.
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6.2.6 Bce komaHgbl kKOHTpOsIIEpa

6.2.6.1 Komanga GACC
Kopx xomanger (CMD): «gace» umu 0x63636167.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Otser: (114 6aiir)
uint32 t CMD Komanza
int8 ¢ MagneticBrakeInfo IIponsBomnTens T HOMEP MAarHUTHOTO
TOPMO033, MAKCAMAJIbHAS JIJIUHA CTPO-
Ku: 24 cUMBOJIOB.
float MBRatedVoltage HomuuanbHOEe — HANpsiKeHWe — IJIst
YIPABJIEHUS MACHUTHBIM TOPMO30M
(B). Tun garusix: float.
float MBRatedCurrent Homunasbublilt TOK Ajid yupaBjeHus
MareuTHBIM TopMo3oM (A). Tun naH-
wvoix: float.
float MBTorque Yaepxkusatomuit mMomenr (MH wM).
Tun manubix: float.
uint32 t MBSettings @Jraru HACTPOEK MArHUTHOI'O TOPMO-
3a. 91O OMTOBas MACKa I IIOOHTO-
BbIX Ollepaluii.
0x1 - MB_AVAILABLE Eciu duar ycraHosjieH, TO MarHuT-
HBIII TOPMO3 JOCTYHIEH
0x2 - MB_ POWERED HOLD Ecan duaar ycranoBsieH, TO Mar{uT-
HBII TOPMO3 HAXOAUTCS B PEXKUME
yaepxaHust (aKTUBEH) IIPU [OJAYe
MTUTAHUS
int8 t TemperatureSensorInfo [IpousBomuTenh W HOMEpP TeMIIepa-
TYPHOTO JlaT4YWKa, MaKCUMaJjbHas
JJIAHA CTPOKU: 24 CHMBOJIOB.
float TSMin MunnMaIbHaAsA U3MepsieMas TeMIepa-
rypa (rpag Henbcus). Tun naHHbIX:
float.
float TSMax MakcumaibHAsi W3MepsieMas TeMIIe-
parypa (rpax Ilenbcus). Tun nan-
woix: float.
float TSGrad Temueparypubiii rpaguent (B/rpas
Ienbcus). Tun ganneix: float.
uint32 t TSSettings ®jarn  HACTPOEK TEMIIEPATYPHOIO
JaTduKa. JTO OMTOBAas MACKa Ui
MTOOUTOBBIX OMEPAIIHIA.
0x7 - TS TYPE BITS Burbi, orBegaommue 3a TUI TeMIEpa-
TYPHOTO JATYUKA,
0x0 - TS TYPE UNKNOWN Henssectnslit cencop
0x1-TS TYPE THERMOCOUPLE Tepmornapa
0x2 - TS _TYPE SEMICONDUCTOR [lonynmpOBOAHUKOBBINT — TeMIlepaTyp-
HBIN JaTIUK

Continued on next page
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Tabnuua 6.6 — continued from previous page

0x8 - TS AVAILABLE Ecan dumar ycraHoBiieH, TO HATINK
TEMIEPATYPHI JOCTYTIEH
uint32 t LimitSwitchesSettings @jiary HACTPOEK KOHIEBBIX BbIKJIIO-

garenei. 9To OUTOBAS MaCKa, IS TMO-
OMTOBBIX OTIEPAIHi.

0x1-LS ON_SW1_ AVAILABLE Eciu ¢aar ycranosieH, TO KOHIE-
BOW LlepeKJ/Iovare/b, HOAKAIOYEeHHbI
K HOXkKKe SW1, nocrymnen

0x2 - LS _ON_SW2 AVAILABLE Eciu ¢daar ycramosieH, TO KOHIE-
BOW HepeKJIovare/b, HOAKIIOYEeHHbI
K HOKKe SW2, nocrymnen

0x4 - LS _SW1_ACTIVE LOW Ecim ¢daar ycramosien, To KOHIe-
BOW HepeKJIIoYaTesb, NOAKIIOYEeHHbIN
Kk HOXkKe SW1, cumraercs cpaboras-
IIIAM TI0 HU3KOMY YPOBHIO HA, KOHTaK-
Te

0x8 - LS _SW2_ ACTIVE LOW Eciu daar ycranoBien, To KOHIIE-
BO# MEPEKJII0YATEh, TTOIKII0YEHHBIH
K HOXKKe SW2, cumraercsd cpabOTaB-
UM TI0 HU3KOMY YPOBHIO HA, KOHTaK-

Te
0x10 - LS _SHORTED Ecan dnar ycranoBieH, To KOHIIEBbIE
[IePEeKJIIOIATe N 3AMKHY ThI
uint8_t Reserved [24] 3apesepsuposato (24 Gaiir)
uintlé_t CRC Kontposbphas cymma

Onucannme: Yrenne nadopmalum 0 JOMOJHATETHHBIX akceccyapax n3 EEPROM.

6.2.6.2 Komanga GBRK
Kon xomanasr (CMD): «gbrks nn 0x6B726267.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (25 Gaiir)
uint32 t CMD Komanna
uintl6_t t1l Bpewms B Mc MexXIy BKIIOYEHUEM ITH-
TaHUA MOTOPA U OTKJ/IIOYEHHEM TOP-
MO3a.
uintl6_t t2 Bpems B MC Mexay OTKIIIOYEHHEM

TOPMO3a ¥ TOTOBHOCTBIO K JIBUYKEHHUIO.

Bce komanapr [BuKEHHS HAYUHAIOT

BBITTOJIHATHLCS TOJHKO TI0 MCTEUEHUN

9TOTO BPEMEHH.

uintl6_t t3 Bpems B MC Mexky OCTAHOBKOW MO-

TOpa ¥ BKJIIOYEHNEM TOPMO3a.
Continued on next page
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Tabnuua 6.8 — continued from previous page

uintl6_t t4 Bpewmsa B Mc MeXK Ty BKITIOYEHUEM TOD-
MO3a W OTKJIIOYE€HWEM MHTAHUS MOTO-
pa.
uint8 ¢t BrakeFlags @marn. 10 OGUTOBAST MacCKa JJIsT TMO-
OMTOBBIX OTIEPAIHi.
0x1 - BRAKE ENABLED Viupasiienune TOPMO30M BKJIIOYEHO, €C-
i pJrar yCTaHOBJIEH.
0x2 - BRAKE ENG_PWROFF TopMO3 OTKII09aeT MUTAHAE [IAr0BO-
ro MOTopa, eciau ¢Jrar yCTaHOBJIEH.
uint8_t Reserved [10] 3apesepeuposano (10 GaiiT)
uintl6 _t CRC Konrpoapnas cymma

Ommucanne: Urenne HACTPOEK YIIPABIEHUS TOPMO30M.

6.2.6.3 Komanpga GCAL
Kop komanasr (CMD): «gcals min 0x6C616367.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orser: (118 Haiir)

uint32 t CMD Komanza

float CSS1_A Koaddunment MacCHITabupPOBAHMUST
JIJIsT aHAJIOTOBBIX M3MEPEHUH TOKa B
obMoTKe A.

float CSS1_B Kosdpdunment capura mjs aHaioro-
BBIX M3MEpeHuil Toka B 0OMOTKE A.

float CSS2_A Kosdbunment MacLTabupoBaHus
JIJIsT QHAJIOTOBBLIX M3MEPEHUH TOKa B
obmotke B.

float CSS2_B Kosddunuent capura ajas aasoro-
BBIX M3MepeHuil Toka B 0omorke B.

float FullCurrent A Koaddunment MacHuITabupoBaHUs
JIJIsT AHAJIOTOBBIX M3MEPEHUH MOJTHOTO
TOKA.

float FullCurrent B Ko dunument capura mjs aHaIoro-
BBIX M3MEPEHUH MOJTHOTO TOKA.

uint8_t Reserved [88] 3apesepruporano (88 GaiT)

uintl6 _t CRC Kontponpuas cymma

Onucanne: Komanna arerns kaanOpoBodHbX K03h durmenTos. KoMaH1a TOJBKO I TPOU3BOAATES. JTa,
bYHKIWS 3aM0THIET CTPYKTYPY KATUOPOBOUHBIX KOIGDDUIUEHTOB. DTU KOIDMUITHEHTHI UCITOI3YIOTCS JIITsT
nepecuéra kKomoB AIIIl B Toku 0OMOTOK M IOJIHBLA TOK morpebsienus. KosaddpuuuenTol crpynnupoBatbl B
napol, XXX A u XXX _B; napsl upeacrasisaior coboit koddduiimenTsl JuneiiHoro ypasuenus. Ilepsbiii Ko-
s¢ddunneHT - TaHTEHC yTyIa HAKJIOHA, BTOPOii - nocTosinHoe cMmernenne. Takum o6pasom, XXX  Current[mA]
= XXX A[mA/ADC|XXX ADC_CODE[ADC] + XXX B[mA].

6.2.6.4 Komanpa GCTL
Kon xomanasr (CMD): «gctly mimu 0x6C746367.

6.2. Onuncaxne npotokosa obmeHa

203




mDrive
PykoBopacteo nonb3osarens, Beinyck 3.2.0

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orser: (93 Gaiir)
uint32 t CMD Komanna
uint32_t MaxSpeed MaccuB ckopocreii (B [MOJHBIX 1A~

rax), UCIOJIb3YIOLMICS DY yIIPABJIE-
HUM JIPKONCTUKOM MJIM KHOTIKAMMU BJIe-
Bo/Brpaso. Juamason: 0..100000.
uint8 ¢ uMaxSpeed Maccus ckopocreii (B MuUKpomarax),
UCTIONB3YIOMMIICS TP yIIpaBJIeHAN
JOKOMCTHKOM —WJIM  KHOIKAMH  Ble-
BO/BIpaBo. BenwuwHa MUKpomiara u
JIMANA30H JOMYCTHMbBIX 3HAMECHUH 15T
JIAHHOTO HOJIST 3ABUCAT OT BbIOPAHHO-
ro pexkuma JejeHus wara (CM. 1ose
MicrostepMode B engine _settings).
uint16_t Timeout Timeout[i] - Bpemsi B Mc, 10 ucrede-
HHUM KOTOPOIO YCTAHABJIUBAETCHA CKO-
pocrs max_speed[i+1] (mcnom3yer-
Csl TOJIBKO TIPU YIIPABJIEHNH KHOIKa-
uintl6_t MaxClickTime MakcumasbHoe BpeMst KIuKa (B MC).
Jo mcredennst 5TOro BpeMeHu TepBast
CKOPOCTh HE BKJIIOUAETCS.

uintl6_t Flags @uarn. 910 OMTOBAsA MAaCKa JJId IIO-

OMTOBBIX OTIEPAIHii.

0x3 - CONTROL_MODE _BITS Burel ynpapiaeHEsS MOTOPOM C IIOMO-
WIbIO0 JZKOMCTUKA WJIM KHOLOK BJle-
BO/BLIPABO.

0x0 - CONTROL _MODE OFF Yipasijienne OTKJII0UeHO.

0x1 - CONTROL_MODE _JOY Vrpasjenne ¢ MOMOIIBIO TKONCTHKA.

0x2 - CONTROL_MODE_ LR VupagsieHue ¢ MOMOIIBI0 KHOIIOK BJIe-
BO/BIIPABO.

0x4 - CONTROL_ BTN LEFT PUSHED OPEN | Haxaras jeBast KHOIIKa COOTBETCTBY-
€T OTKPBLITOMY KOHTAaKTY, €CJIH JTOT
dar ycTaHOBJIEH.

0x8- CONTROL BTN RIGHT PUSHED OPEN Haxaras npaBag KHOIKA COOTBET-
CTBYeT OTKDBITOMY KOHTAKTY, €CJIH
3TOT (b1ar ycTaHOBIIEH.

int32_t DeltaPosition Cwmermenne (mesnbra) mozuiuu (B MOJ-
HBIX II1arax)
intl6_t uDeltaPosition JpobHast 9acTb CMEIEeHnusT B MUKPO-

marax. Vcnosb3yercss TOJIBKO € Ina-
TOBBIM [BUTATENEeM. Bemmumua Muk-
pomara " [HAma30H JOMYCTUMBIX
3HAYMEHUH [ JAHHOTO IIOJSl 3aBH-
CAT OT BBIOPAHHOIO pEXKHMa Jeje-
nus wara (cm. nose MicrostepMode
B engine _settings).

Continued on next page
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uint8 t

Reserved [9]

3apesepBuposano (9 Gaiir)

uintl6 t

CRC

Kontponbras cymma

Omnucanne: Yrenne nacrpoek yupassenust moropoMm. IIpu Beibope CTL MODE=1 BkJitouaercs ynpasie-
HHE MOTOPOM C TIOMOIIBIO JIZKORCTHKA. B 3TOM peskuMe nMpu OTKIOHEHUH [PKONCTHKA HA MAKCHMYM JBUTATEITH
crpemuTcs ABurarbes co ckopocrbio MaxSpeed [i], rae i=0, eciu npebLay UM UCIIOJIL30BAHUEM ITOIO Pe-
KnuMa He ObITo BhiOpano apyroe i. Knomkn nepekmovaior Homep ckopoctn i. I[Ipn seibope CTL _MODE=2
BKJIIOUAETCS YIIPABJIEHNE MOTOPOM € TTOMOIIBHI0 KHOTOK left /right. TIpu HaxkaTun HA KHOTIKY JBUTATENh HAYN-
HAeT JIBUIaThCs B COOTBETCTBYIOIIYIO CTOPOHY €O cKopocThio MaxSpeed [0], o ucrevennn Bpemenu Timeout|i]
MoTop apuraercs co ckopocrbio MaxSpeed [i+1]. IIpu nepexone or MaxSpeed [i] na MaxSpeed [i+1] neii-
CTBYeT YCKOPEHUEe, KaK OOBbIYHO.

6.2.6.5 Komanpga GCTP
Kop xomanasl (CMD): «getp» niam 0x70746367.

3anpoc: (4 Gaiir)

| uint32_t

[ CMD

Komamna

Orser: (18 Gaiir)

uint32 t

CMD

Komanna

uint8 t

CTPMinError

Muanmanbaoe orauume mmaros ITJ1
OT TIOJIOXKEHUsT SHKOJEPA, YCTAHABJIIH-
saioriiee piiar STATE RT ERROR.
Nsmepsierca B mmarax LT,

uint8 t

CTPFlags

®rarn. D10 OUTOBAas MacKa JJIsL I10-
OUTOBBIX OIEPAITHIA.

0x1 - CTP_ENABLED

KonTpoah mTO3WIUN BKJIOYEH, €CIn
duar ycraHOBJIEH.

0x2 - CTP_BASE

Yupapmenre MOJOKEHHEM OCHOBAHO
Ha JJATYWKE BPAIIEHUS, €CJN YCTAHOB-
JtleH 370T (hJar; B MPOTUBHOM CIIydae
- Ha 9HKOJIEpe.

Ox4 - CTP_ALARM_ON_ERROR

Boittu 8 cocrostane ALARM npu pac-
XOYKIEHWY MO3WINK, ecau (jar ycra-
HOBJIEH.

0x8 - REV_SENS_INV

Cencop cumraercs aKTUBHBIM, KOTJA
"Ha HéM (, WHBEPTHWDPOBAHWE JEJIAET
akTuBHBIM ypoBeHb 1. To ecth ec-
JIU He WHBEPTUPOBATH, TO JEHCTBY-
er obbraHas joruka - 0 370 cpabarTsi-
BaHue/aKTUBaLMs /AKTUBHOE COCTOsI-
HUeE.

0x10 - CTP_ERROR_CORRECTION

KoppekTupoBarh OImubdKu, BO3HWKA-
fOIie [PU MPOCKATb3bIBAHUU, €CITU
daar ycranossen. Paboraer TOIBKO ¢
sukozmepomM. HecoBmectnmo ¢ daarom
CTP_ALARM_ ON_ERROR.

uint8 t

Reserved [10]

3apesepsuposano (10 Gaiir)
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Tabnuuya 6.14 — continued from previous page
| uint16_t | CRC | KonTposbHas cymMmma ‘

Omnucanwme: Yrenue HACTPOEK KOHTPOJIA 1103ULUK (JJ1s LaroBoro apuraresis). pu yupasiaenuu T ¢ suko-
nepom (CTP_BASE 0) nosiBisieTcst BO3MOXKHOCTH O0HAPYKUBATH MOTEPIO maros. KoHTposiep 3uaeT Koi-Bo
mraros Ha 000opor (GENG::StepsPerRev) u pasperenune sukonepa (GFBS::IPT). IIpu B/IOUeHUN KOHTPOJIsI
(baar CTP_ENABLED), KouTpoJLIep 3all0MUHAET TEKYIIyIO m03utuio B marax 1I/] u TeKyuyo no3uiuio
sHKozepa. Jlanee, Ha KaXKJIOM Iare MO3UIUs YHKOIEPA MPEOOPA3OBBIBACTCS B IIATM ¥, €CJIU PA3HUIA OKa-
spiBaercs Gosibie CTPMinError, ycranasnusaercs dpiar STATE CTP _ERROR. Ilpu ynpasneaunn 1T ¢
nparunkom o6oporos (CTP _BASE 1), nosurust KOHTpoIUpyeTcs 1o Hemy. 110 akTuBHOMY (DPOHTY Ha BXOZE
CHHXPOHU3AINY KOHTPOJIJIEP 3allOMUHAET TEKyIlee 3HadeHwue maros. /lajee, mpu Kaxkaom o00poTe TpoBe-

pseT, Ha CKOJIbKO IaroB cMmectusuch. Ilpu paccorsacoBanuu 6oee CTPMinError ycranasnuBaercs diar
STATE _CTP_ERROR.

6.2.6.6 Komanga GEAS
Kopx xomanaer (CMD): «geass mnu 0x73616567.
Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orset: (54 Gaiir)
uint32 t CMD Komanza
uintl6_t stepcloseloop  Kw Koaddunment cmermenust peanbHO

M 3aJaHHOI cKopocTH, AmanasoH [0,
100], 3navenue no ymosdanuio 50.
uintl6_t stepcloseloop Kp low Ob6parHasg CBA3b MO TIO3WIIMA B
30HE MAJIbBIX CKOPOCTEH, IMamma3oH
[0, 65535], 3HaYEHHE MO YMOTIAHUIO
1000.

uintl6_t stepcloseloop Kp high Ob6parHast cBSA3b MO TO3WUIAKA B 30HE
GOIBIIMX CKOpocTedf, auanasoH [0,
65535], 3Hauenue 1m0 ymondanuio 33.
uint8 t Reserved [42] 3apeseprupoBaHo (42 GaiT)

uintl6 _t CRC Konrponpuas cymma

Onucanwme: Urenne pacmupeHHBIX HACTPOEK.

6.2.6.7 Komanga GEDS
Kon xomanasl (CMD): «geds» uam 0x73646567.
Banpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza

Orser: (26 Gaiir)

| uint32_t | CMD | Komanza ‘
Continued on next page
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uint8 t

BorderFlags

®aru, onmpeaesIoNnIne THIT TPAHATL K
TIOBE/ICHIEe MOTOPA TPH UX TOCTHIKe-
HAM. DTO OMTOBAg MAaCKa JJid MOOH-
TOBBIX OIlePaldii.

0x1 - BORDER IS ENCODER

Ecim dmar ycranoBjeH, TpaHUIIbI
OTIPENIENIAIOTCS TPEIYCTaHOBIEHHBIMA
TOYKAME Ha InKajge mno3uiuu. Ecmu
dar cOpolreH, TPAHUAIBI ONPEIeIs-
I0TCsl KOHIEBBIMY BbIKJIIOYATEISIMHU.

0x2 - BORDER_STOP_LEFT

Ecau ¢dmar ycranosnen, MoTop ocra-
HABJIMBAETCS [IPU JOCTUKEHUU JIEBOI
PAHUIIBI.

0x4 - BORDER_STOP_RIGHT

Ecau duaar ycranosiieH, MOTOp ocCTa-
HaBJIUBAETCA IIPU JIOCTUKEHHUU IIpa-
BOW IpaHUIIbI.

0x8 - BORDERS SWAP MISSET DETECTION

Ecmu daar ycranosmeH, MoTop ocra-
HaBJINBACTCA IIPDU JOCTHZKEHUN O6OI/IX
rpamur. Hy»keH ams mpemorsparie-
HUA IIOJIOMKH JBHUIaTe A IIPU HEIIpa-
BUJIBHBIX Hac'rpoﬁKax KOHIIEBBIX BbI-
KJo4daTeaeit

uint8 t

EnderFlags

®iaru, omnpenendroe HACTPOUKU
KOHIIEBBIX BbIKJIIOYaTeseif. 91o 6uro-
Basi MaCKa, JJIsi MOOUTOBBIX OMTE€PAIHii.

0x1 - ENDER_SWAP

Ecau ¢ar ycramsossieH, mepBblit KOH-
LEBOIi BBIKJIIOYATE b HAXOIUTCS CIIPa-
Ba; WHAtE - CJIeRa.

0x2 - ENDER_SW1_ACTIVE _LOW

1 - Komnrmepoit mepekovaTenb, Mo-
KJITOYeHHbIH K HOXKKe SW1, canraercs
cpabOTABIIMM 110 HU3KOMY YPOBHIO HA
KOHTAKTE.

Ox4 - ENDER_SW2_ACTIVE _LOW

1 - Komnrmepoit mepekovaTenb, Mo-
KJIIOYeHHbIH K HOXKKe SW2, canraercs
CpabOTABIIIUM IO HU3KOMY YPOBHIO HA,
KOHTAKTE.

int32_t

LeftBorder

Ilo3uruss JeBoit TpaHUIBI, UCIOJIb-
3yercsd  ecau  ycraHosjeH  cuiar

BORDER IS ENCODER.

intl6_t

uLeftBorder

ITo3urust 7€BOM TpaHUIBI B MHKPO-
marax (MCHOJIb3yercss TOMBKO C Ia-
TOBBIM JBHUTaTEseM). Bemnmunna Muk-
pollara " JHANA30H JOIYCTHMBIX
3HAYEHUN JJId JAHHOLO IOJA 3aBHU-
CAT OT BBIOPAHHOIO DEXKHMa Jeje-
nusg mara (cm. nose MicrostepMode
B engine _settings).

nt32_t

RightBorder

Ilogunmss mpaBoil TpaHWUIBI, WC-
MMOJIb3YeTCsl €CJIM YCTAHOBJIeH pirar

BORDER_IS_ENCODER.

Continued on next page
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nt16_t

uRightBorder

Ilo3ummst mpaBoii TpAHWUIIBI B MUKPO-
marax (MCIoJIb3yeTcsi TOJIBKO C IIa-
TOBBIM ,ILBI/IFaTeJ'IeM). Bennuuna mMuk-
ponrara #W AHAIIA30H OJOIIYCTHUMBIX
3HAYEHUN JJIst JAHHOI'O IOJIsi 3aBU-
CAT OT BBIOPAHHOTO DEKUMA, IeJIe-
Hus mara (cM. mose MicrostepMode
B engine settings).

uint8 t

Reserved [6]

apesepsuposano (6 Gaiir)

uintl6 t

CRC

KonTponbras cymma

Onucanne: Yrenue HaCTPOEK I'PaHUIl 1 KOHIIEBBIX BBIKJIIOUATEIeH.

6.2.6.8 Komanga GEIO
Kon xomanasr (CMD): «geio» unu 0x6F696567.

3anpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Orser: (18 Gaiir)
uint32 t CMD Komanna
uint8 t EXTIOSetupFlags ®raru HACTPOIKM DPaOOTHI BHEIIHE-
T'0 BBOJA-BBIBOJA. DTO OUTOBAS MACKA
JIJIsT TOOUTOBBIX OTIEPAITHiA.
0x1 - EXTIO _SETUP_OUTPUT Eciu dmar ycranossieH, To HOXKKA B
COCTOSIHMM BbBIBOJIA, MHAYE - BBOJIA.
0x2 - EXTIO _SETUP INVERT Ecau duaar ycraHosisieH, TO Hy/IH CUU-
TAOTCSI AKTUBHBIM COCTOSTHHEM BBIXO-
Ja, a crajaomue (PPOHTHI KaK MO-
MEHT TIOJIAYN BXOJHOTO CHUTHAJIA.
uint8 t EXTIOModeFlags ®arm HACTPOUKHU PEIKUMOB BHEIITHE-

I'0 BBOJA-BBIBOJA. JTO OUTOBAA MACKA
JI7Isi TIOOUTOBBIX OIIEPAIIHIL.

Oxf - EXTIO SETUP MODE IN BITS

Butel, oTBewaromme 3a TOBeIEHUE
IIpu Iepexo/ie CuruaJjia B akTUBHOE CO-
CTOdHHue.

0x0 - EXTIO_SETUP_MODE_IN_NOP

Hudero ne nenars.

0x1 - EXTIO_SETUP_MODE_IN_STOP

ITo nmepennemy GppOHTY BXOIHOIO CHT-
HaJla JeaeTcst OCTAHOBKA JTBUTATENISI
(sxBuBasient komauabr STOP).

0x2 - EXTIO_SETUP_MODE_IN_DPWOF

Boimosiasier komanxy PWOF, obecro-
4quBast OOMOTKH JIBUTATEJIs.

0x3 - EXTIO_SETUP_MODE_IN_MOVR

Brmonuasercs komanga MOVR ¢ no-
CJAEJHUMU HACTPOUKAMHU.

0x4 - EXTIO_SETUP_MODE_IN_HOME

Boimomuserca komanaa HOME.

0x5 - EXTIO_SETUP_MODE_IN_ALARM

Boittu B cocrosane ALARM npu me-
PEXO/Ie CUTHAJIA B AKTUBHOE COCTOsI-
HUe.

Continued on next page
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Tabnuuya 6.20 — continued from previous page

0xf0 - EXTIO SETUP MODE_ OUT _ BITS Buts! BEIOOpA MOBEIEHUA HA BLIXOJE.

0x0 - EXTIO _SETUP_ MODE_OUT_OFF Hoxxka Bcerga B HEAKTHBHOM COCTOSI-
HUH.

0x10 - EXTIO SETUP MODE OUT_ ON Hoxxka Bcerja B aKTHBHOM COCTOS-
HUML.

0x20- EXTIO SETUP MODE OUT_ MOVING | Hoxka HAXOZUTCA B aKTUBHOM COCTO-
STHWW TIPA TBUYKEHUH.

0x30 - EXTIO SETUP MODE OUT ALARM | Hoxka HAXOAWTCS B aKTHBHOM COCTO-
STHUW TIPM HAXOYKJEHUHM B COCTOSIHUH
ALARM.

0x40- EXTIO SETUP MODE OUT MOTOR _ ONoxka HAXOAUTCS B AKTUBHOM COCTO-

AHUMA IIPDU IIOJa4€ IIUTAHUA HA 0O6MOT-

K.
uint8_t Reserved [10] Bapesepsuposano (10 Gaiir)
uintl6_t CRC Kontpoabuast cymma

Omnucanwme: Koman/a yrenus napamerpoB HaCTPOAKYU PEKMMOB BHEIIHEI'O BBOJIA/BbIBOJIA.

6.2.6.9 Komanga GEMF
Kop xomanasr (CMD): «gemf» nam 0x666D6567.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (48 Gaiir)
uint32 t CMD Komanza
float L NHayKTHBHOCTH OOMOTOK JBUTATEJIS.
float R ComnpoTusiienne 0OOMOTOK JIBUTATEJIS.
float Km DrekTpoMexaHIecKuit KO3 Duim-

€HT JIBUTATEJIs.

uint8 t BackEMFFlags ®jarm aBTOHACTPOEK ITaroBOTO JTBU-

raTesisi. 9T0 OMTOBasA MacCKa JJIs IO-
OUTOBBIX OIEPAITHIA.

0x1 - BACK_EMF INDUCTANCE_ AUTO @Jiar aBTOOTPEIEIEHHST HH/IYKTHBHO-
CcTH OOMOTOK JIBHUTATEJIS.
0x2 - BACK_EMF_ RESISTANCE AUTO ®jar aBroonpeseseHns CONPOTUBIIE-
HUST OOMOTOK JIBUTATEJIS.
0x4 - BACK_EMF KM AUTO @iar aBTOONpEIETIEHNS TEKTPOME-
XaHUIECKOro KoddpuimeHTa aBura-
e,
uint8 t Reserved [29] BapesepBupoBaHo (29 GaiiT)
uintl6_t CRC Kontpoaruast cymma

Ommucanne: Urenne 31eKTPOMEXaHMIECKUX HACTPOEK ITAaroBoro apuraress. HacTpoiiku pa3numdHbl i pas-
HBIX JIBUraTeJel.

6.2.6.10 Komanga GENG
Kop xomanasr (CMD): «geng» uian 0x676E6567.
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Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orser: (34 Gaiir)
uint32 t CMD Komanna

uintl6 t NomVoltage

HomunanbHoe HampsizKeHHEe MOTOPA B
necarkax mB. Konrposmep Oyaer co-
XPAHATh HAMPSXKEHNE HA MOTODE He
BbIIlIe HOMHHAJIBHOTO, €CJIN YCTAHOB-
men ¢uar ENGINE LIMIT VOLT
(ucnosb3yercs Toabko ¢ DC gsurare-
Jjem).

uintl6 t NomCurrent

HomubanbHBIT TOK 4Yepe3 MOTOp
(B MA). Tok crabunausupyercs st
MIArOBBIX © MOXKeT ObITb Orpa-
wuden  ausa DC(eciu  ycranossien
daar ENGINE LIMIT CURR).
Hwamnazon: 15..8000

uint32 t NomSpeed

Homunanpuas (MakcumasibHasi) CKO-
pocTh (B EJBIX TTarax /C WIu rpm JIjist
DC wm maroBoro aBurarenist B pEXKH-
Me BeJylero suko/epa). Konrposuiep
Oy/1eT COXpaHATbL CKOPOCTh MOTOPa He
BbIIIE HOMUHAJbHOM, €CAM yCTaHOB-
men ¢aar ENGINE LIMIT RPM.
Hwuamnazon: 1..100000.

uint8 ¢ uNomSpeed

MukporaroBast 9acTb HOMHHATBHOIT
ckopocru  MoTopa  (Mcuosb3yercs
TOJIBKO C IIIarOBBIM ABI/II‘aTeJIeM) .
Be.HI/ILII/IHa MHKpOIIara " JIWalla30H
JOIMYCTUMbBIX 3HaUYEHU JJId  JaHHO-
'O II0Jd 3aBUCAT OT BbI6paHHOI‘O
pexuMa JAesjeHud IIara (CM. 110J1€
MicrostepMode B engine _settings).

uintl6 t EngineFlags

Oaru, yupasisomue paboToi MOTO-
pa. 910 HGuroBasi MacKa ISl TOOUTO-
BbIX Ollepaluii.

0x1 - ENGINE REVERSE

®gar pesepca. CBA3bIBaET HAIPABIIE-
HUE BpPAIEHUs MOTOpPa C HAIPaBJe-
HHEeM c4deTa Tekyieil mosunuu. [lpn
coporrenroM duare (Mo yMOTIAHHIO)
TPUKJIQIbIBaEMOE K MOTOPY TIOJIOZKU-
TEJIbHOE HaIpPAZKEHNE YBEJINYIUBACT
cuerdynk no3unuu. 1 maobopor, mpu
YCTAHOBJEHHOM (pJIare CIETINK MO3H-
YA yBEJIUYUBAETCH, KOIJa K MOTOPY
TIPUJIOKEHO OTPHUIATENILHOE HATps-
xenne. M3menure cocrosame uara,
€CJTH IIOJIOZKUTEJIbHOE BpAaIl€eHue MO-
TOPpa YMEHbIIAET CYCTYUK ITO3UIHH.
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0x2 - ENGINE_CURRENT_AS_RMS

®jar WHTEPIPETANnNd 3HAYEHUS TO-
ka. Ecim duar cuar, Tto 3amaBae-
MO€ 3HAaYeHWe TOKA HHTEPIPETHPY-
ercd KaK MaKCHUMAJIbHAsS aMILIATY-
Ja Toka. Ecau ¢aar ycranosieH, TO
3a/1aBaeMoe 3HadeHne TOKa WHTep-
MPETUPYETCS KAaK CPEIHEKBAIPATHY-
HOE 3HAYEHHE TOKa (JJId IaroBOro)
W KAK 3HAYEHUe TOKA, TOCIYUTAHHOE
13 MaKCUMAJIbHOTO TEILJIOBBLICTIEHUS

(BLDC).

Ox4 - ENGINE_MAX_SPEED

®ar MakcuMaabHON ckopoctn. Ecmm
dutar ycraHOBIEH, BUXKEHHE TPOUC-
XOIMT HA MAKCUMAJIbHOU CKOPOCTH.

0x8 - ENGINE ANTIPLAY

Kommnencamusa marodra. Ecam dmar
YCTAHOBJIEH, MO3UIMOHEP Oymer Mmoj-
XOAWTH K 338JJaHHON TOYKe BCeraa C Ofl-
HO¥ cTopoHbl. HampuMmep, pu moaxo-
Je CJeBa HUKAKUX JOTMOJTHUTEIHLHBIX
JeificTBUIl HE COBEPIIAETCH, & ITPH TO/I-
XO7le CIpaBa TO3UIMOHED TPOXOIUT
TEeJIEBYIO MO3UIHUIO0 HA 33JaHHOE Pac-
CTOSTHUS U BO3BPAIIaeTCs K Hell ondaTh
2Ke CIIpaBa.

0x10 - ENGINE_ACCEL_ON

VYckopenwne. Ecnu dutar ycranosies,
JIBH2KEHHE TPOUCXOIUT € YCKOPEHUEM.

0x20 - ENGINE LIMIT VOLT

HomunanpHOE HAIpsiZKEHHE MOTODA.
Ecnu ¢mar ycranoBnen, Hampsike-
HUHEe HAa MOTOpPEe OrPAHUYNBAETCS
3aJAHHBIM  HOMUHAJIbHBIM  3HAYe-
HueM (ncnonb3yercst  Tonbko ¢ DC
JIBUTATEIIEM).

0x40 - ENGINE _LIMIT _CURR

Homunanbubrii Tok Motopa. Ecan
dar ycraHoBi€H, TOK UYepe3 MOTOD
OTDAHWYMBAETCS  3AJAHHBIM  HOMHU-
HAJIbHBIM  3HAaYeHHeM (KCHOJIb3yeTCs
ronbko ¢ DC aurarenem).

0x80 - ENGINE LIMIT RPM

HomunanbHas gacToTa BpameHus Mo-
Topa. Ecim daar ycranosnen, gacto-
Ta BPAIIEHNs OTPAHTINBAETCS 3aIaH-
HBIM HOMHWHAJIbHBIM 3HAYEHUEM.

intl6 t Antiplay

KoaudvecTBo 11aroB aBuTATENS WA
UMIIyJIbCOB 9HKO/EPA, HA KOTOPOE II0-
3unuoHep OyJeT oTbe3:kaTb OT 3a-
ITAHHON IO3UIINH AJd IOIXOIa K Heit
¢ omHON m TOH ke cropoHbl. Mc-
MOJIb3YeTCsI, €CJIU YCTAHOBJIEH irar
ENGINE ANTIPLAY.

Continued on next page
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uint8 t MicrostepMode

HacTpoiikm MHUKPOINTaroBoro pexKu-
Ma(MCIOIb3YeTCsT TONBKO € IMTArOBbIM
apuraresiem). BesuuuHa MUKpOIa-
ra #©W OJUalla30H OJOIYCTHMBIX 3Ha-
YeHMH JJisi JIJAHHOI'O IIOJIsi 3aBUCAT
OT BBIOPAHHOTO pEXWMA JIEJICHUS
mara (cm. mose MicrostepMode B
engine settings). 9o GuroBas Macka
JI7Isl TIOOMTOBBIX OTIEPATIHIA.

0x1 - MICROSTEP MODE_ FULL

[TostHOIIATOBBIHM pEeKUM.

0x2 - MICROSTEP MODE_FRAC 2

Henenue mara 1/2.

0x3 - MICROSTEP_MODE_FRAC 4

Henemnne mrara 1/4.

Ox4 - MICROSTEP MODE _FRAC 8

Henenne mrara 1/8.

0x5 - MICROSTEP _MODE_FRAC_16

Henenne mara 1/16.

0x6 - MICROSTEP _MODE_FRAC_32

Henenne mara 1/32.

0x7 - MICROSTEP _MODE_FRAC_64

Henenne mara 1/64.

0x8 - MICROSTEP_MODE_FRAC_128

Henenue mara 1/128.

0x9 - MICROSTEP _MODE_FRAC_ 256

Henernne mara 1/256.

uintl6 t StepsPerRev

KosmuecrBo mosbix 1maros Ha 000-
pOT(UCIOIB3YETCs TONBKO € IArOBBIM
neuraresnem). dunanaszon: 1..65535.

uint8_t Reserved [12]

3apesepsuposano (12 Gaiir)

uint16_t | CRC

KonTponbras cymma

Onucannme: Urenne HacTpoek MOTOpa. HACTPOHKM OMpEIeIsiOT HOMWHAIBHBIE 3HAUEHNST HAPSIKEHWST, TO-
Ka, CKOPOCTH MOTOpA, XapaKTep ABWKeHWd u TN MoTopa. Iloxkasyiicra, 3arpyzkaiiTe HOBble HACTPOUKH KO-
TJa BBl MeHseTe MOTOp, SHKO/Aep Wi no3unuonep. IlomauTte, 9T0 HEMpaBuIbHbIE HACTPOUKH MOTOPA MOTYT

MTOBPEIUTH 00OPYIOBAHIE.

6.2.6.11 Komanga GENI
Kop xomanasr (CMD): «geni» nan 0x696E6567.
Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orset: (70 Gaiir)
uint32 t CMD Komanza
int8 ¢ Manufacturer IIponsBonnTens. 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

KonTponbraas cymma

Omnucanue: Yrenue undopmarmu 06 sukonepe uz EEPROM.

6.2.6.12 Komanpga GENS
Kopx xomangpr (CMD): «gens» umu 0x736E6567.
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Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orser: (54 Gaiir)
uint32 t CMD Komanna
float MaxOperatingFrequency Makcumanbuas vacrora (k['n). Tun
nannbix: float.
float Supply VoltageMin MuanMaTbHOE HAMpSKEHNe TUTAHUS
(B). Tun nanubix: float.
float Supply VoltageMax MaxkcumMasibHOE HATIPSKEHNE TTUTAHUS
(B). Tun garusix: float.
float MaxCurrentConsumption MakcumasibHoe norpebsienne TOKa
(MA). Tun nanusix: float.
uint32 t PPR Konuuectso orcuéros Ha o6opor
uint32_t EncoderSettings ®j1arm HaCTPOEK SHKOIEPaA. DTO OUTO-
Basl MaCKa, JIjisi TOOUTOBBIX OTEPATIHii.
0x1 - ENCSET DIFFERENTIAL OUTPUT Eciu duar ycranossien, To 3HKOmED
nMeer audOepeHInaIbHBIA  BBIXO,
WHAYE - HECUMMETPUYHBIH BBIXOI
0x4 - ENCSET PUSHPULL OUTPUT Eciu duar ycramossien, To 3HKOmED
MMEET JBYXTAKTHBINA BbIXOJ, MHAYE -
BBIXOJI, C OTKPBITHIM KOJLJIEKTOPOM
0x10 - ENCSET INDEXCHANNEL PRESENT | Eciu ¢daar ycraHoBieH, TO HKOAED
uMeeT JOIIOJIHATEIbHbI WHIeKCHBINI
KaHaJ, WHaue - OH OTCYTCTBYET
0x40 - ENCSET _REVOLUTIONSENSOR PRESENHciu ¢daar ycraHoBieH, TO IHKOAED
“MeeT JATYUK 0DOPOTOB, MHAYE - OH
OTCYTCTBYET
0x100 - ENCSET REVOLUTIONSENSOR ACTIVHicid(dtiar ycranossieH, To akTHBHOE
COCTOSIHHE JATYUKa OOOPOTOB COOT-
BETCTBYET JIOTUYEecKoi 1, nnage - Jo-
rudeckomy 0
uint8_t Reserved [24] 3apesepeupoBaHo (24 Gaiir)
uintl6_t CRC Kontpoabuast cymma

Omnucanune: Yrenue nacrpoek sukojepa uz EEPROM.

6.2.6.13 Komanga GENT
Kop xomanasr (CMD): «gent» nin 0x746E6567.

3anpoc: (4 Gaiir)

| uint32_t

| CMD | Komanzga

Orser: (14 Gaiir)

] uint32 t

\ CMD \ Komanna

Continued on next page
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Tabnuuya 6.30 — continued from previous page

uint8 t EngineType Tun moTopa. 910 OUTOBAsS MACKA, [IJIsT
MTOOUTOBBIX OMEPAITHA.
0x0 - ENGINE TYPE NONE 9TO 3HAYEHHE HEe HYXKHO HCIOJIb30-
BaTh.
0x1 - ENGINE TYPE DC MoTop noCTOsIHHOrO TOKA.
0x2 - ENGINE TYPE 2DC JlBa MOTOpa TOCTOSHHOTO TOKA, HUTO
TMPUBOJANT K IMYJISIINAHA IBYX KOHTPOJ-
JIEPOB.
0x3 - ENGINE TYPE STEP IMTarossrit MOTOD.
0x4 - ENGINE TYPE TEST IIporonzkuTebHOCTD BKJTIOYEHUS
dukcupopana. Mcmonb3yercs TOIbKO
[IPOU3BOIUTETIEM.
0x5 - ENGINE _TYPE BRUSHLESS Becmerounsrit MOTOD.
uint8 t DriverType Twun cusioBoro jpaiiBepa. 910 6uro-
Basl MaCKa, JIjIsi TOGUTOBBIX OTEPAIHii.
0x1 - DRIVER_TYPE DISCRETE FET CunoBoit gpaiiBep Ha IHCKPETHBIX
Mocder-kaodax. lcmomp3yercsa 1o
YMOTIAHUIO.
0x2 - DRIVER_TYPE INTEGRATE CunoBoii gpaiiBep ¢ UCMOIb30BAHUEM
KJIIO4eil, MHTEeIPUPOBAHHBIX B MUKDPO-
cxemy.
0x3 - DRIVER_TYPE EXTERNAL Buemunit cumoBoit apaitBep.
uint8 t Reserved [6] 3apesepsuposano (6 Gaiir)
uintl6 _t CRC Konrponpuas cymma

Ormmucanne: Bo3spamaer nndgopMaIpio 0 THIIE MOTOPA M CHJIOBOTO JpaiBepa.

6.2.6.14 Komanpga GEST
Kon xomanasl (CMD): «gest» wiu 0x74736567.

Banpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Orser: (46 Gaiir)
uint32 t CMD Komanna
uintl6 t Param1
uint8_t Reserved [38] 3apesepBupoBaHo (38 GaiiT)
uintl6é t CRC Kourposnbuas cymma

Ommucanne: Urenne pacuimpeHHbIX HACTPOeK. B HacTosIee BpeMs He UCIOTb3yeTCs.

6.2.6.15 Komanga GFBS
Kop xkomanasl (CMD): «gtbsy nim 0x73626667.

Banpoc: (4 Gaiir)

| uint32_t

[ CMD

Komamna
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Orser: (18 Gaiir)

uint32 t CMD

Komamna

uintl6 t IPS

KonuaectBo orcuéToB 3HKOAEpA HA
obopor Basia. Jwmamazom: 1..65535.
[Tone ycrapeso, peKOMEHIyeTCsT 3aTTH-
coiBarh 0 B IPS u mcmoms3oBaTh pac-
mupenHoe mojie CountsPerTurn. Mo-
KeT TTOTPeOOBATHCsST OOHOBIEHHE MUK-
porporpaMMbl  KOHTPOJLJIEPA J0 MO-
caenHell Bepcuu.

uint8 t FeedbackType

Tun obparHoit cBsA3u. ITO OMTOBAs
MACKa, JIJTsl TIOOUTOBBIX ONepPAaIyii.

0x1 - FEEDBACK ENCODER

Ob6parHas CBSA3b C TOMOIIBIO YHKOJIE-
pa.

0x4 - FEEDBACK EMF

Obparnas cBs3b mo IJIC.

0x5 - FEEDBACK NONE

ObpatrHast CBsI3b OTCYTCTBYET.

0x6 - FEEDBACK_ENCODER_MEDIATED

Obparnas CB3b [0 HKOJEPY, OIO-
CPE/IOBAHHOMY OTHOCHUTEJILHO [[BUTA-
Tesist MEeXaHW4ecKoil mnepejadeil (Ha-
puMep, BUHTOBOI Hepenadei).

uint8 t FeedbackFlags

®jiarn. 1o OUTOBAsS MacKa HJId TO-
OMTOBBIX OTIEPAIHii.

Ox1 - FEEDBACK_ENC_REVERSE

ObparHblii caer y SHKOIEPA.

0xc0 - FEEDBACK_ENC_TYPE_BITS

Buthl, oTBevaroIe 3a TUI IHKOIEPA.

0x0 - FEEDBACK_ENC_TYPE_AUTO

Oupesesnsger THIT SHKOIEPA ABTOMATH-
YECKU.

0x40- FEEDBACK_ENC_TYPE_SINGLE_ENDI

IblemuddepennuatbHbIi SHKOIED.

0x80 - FEEDBACK ENC_ TYPE DIFFERENTIA

LAnddepennmaabHbIii 3HKOIED.

uint32 t CountsPerTurn

Komnuectso OTCYETOB 3HKOe-
pa ma obopor Bama. JImamazom:
1..4294967295. s ucnosib30BaHUS
mosisi CountsPerTurn wnykuo 3anm-
carb 0 B mone IPS, wmnave Oymer
HCIOIB30BATHCS 3HAYEHWE W3 OIS

IPS.

uint8_t Reserved [4]

3apesepBuposano (4 Gaiir)

uint16_t CRC

Kontponbras cymma

Ommcanne: Urenne HACTPOEK OOPATHOM CBS3M.

6.2.6.16 Komanga GGRI
Kox xomanger (CMD): «ggris nan 0x69726767.
Banpoc: (4 Gaiir)

| uint32_t | CMD ‘

Komamma

Orset: (70 Gaiir)
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uint32 t CMD Komanna

int8 t Manufacturer IIpousBonuresp. MaxkcumasbHas
JJMHA CTPOKH: 16 CHMBOJIOB.

int8 t PartNumber Cepus u Homep mMozenn. Makcumah-

Hasd JIJTUHA CTPOKH: 24 cuMBOJIA.

uint8_t Reserved [24]

3apesepsuposano (24 Gaiir)

uint16_t CRC

KonTponbras cymma

Onucannme: Yrenue nadopmaruu o peaykrope n3 EEPROM.

6.2.6.17 Komanpga GGRS

Kon xomanapr (CMD): «ggrs» uam 0x73726767.

Banpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Orser: (58 Gaiir)

uint32 t CMD Komanna

float ReductionIn Bxoamoii KO3 purment
PeIyKTOpA. (Borixon =
(ReductionOut /ReductionIn)  Bxox)
Tun pnanubix: float.

float ReductionOut BrrxommHoi ko3¢ duru-
€HT PEIYKTOPA. (Boixog =
(ReductionOut/ReductionIn)  Bxox)
Tun namnbx: float.

float RatedInputTorque MaxkcuMasIbHBIH KPYTANIUNA MOMEHT
(H m). Tun naunsx: float.

float RatedInputSpeed MakcumasibHasi CKOPOCTb Ha BXOIHOM
Basty pexykropa (06/vun). Tun naH-
ueix: float.

float MaxOutputBacklash Boixonnoit Jiiodr pemykropa (rpa-
ayc). Tun nanwpix: float.

float Inputlnertia OKBHUBAJICHTHAsT BXOJHAST WHEPIIHS
peaykropa(r cm2). Twun jaHHBIX:
float.

float Efficiency KII penykropa (%). Tun maHHbIX:
float.

uint8 t Reserved [24] 3apeseprupoBaHo (24 GaiT)

uintl6 _t CRC Kontponpuas cymma

Onucannme: Yrenue nacrpoek pemaykropa n3 EEPROM.

6.2.6.18 Komanga GHOM

Kon xomanasr (CMD): «ghom» unu 0x6D6F6867.

Banpoc: (4 Gaiir)
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| uint32_t | CMD | Komanza ‘
Orset: (33 Gaiir)
uint32 t CMD Komanza

uint32 t FastHome

CkopocTh MepBOro JBMKeHUs (B MOJI-
HBIX marax). Juanaszon: 0..100000.

uint8 t uFastHome

JpobHast 9acTb CKOPOCTH IIEPBOIO
JIBUKEHUST B MHUKpOIIarax (MCIOIb-
3yeTcsi TOJIbKO C IMArOBBIM JIBUTATE-
Jjiem). Bejmuuna Mukpolnara u quana-
30H JIOMYCTUMBIX 3HAYEHUN JIsl JIAH-
HOIO TOJIE 3aBHCAT OT BBIOPAHHO-
ro pexuma Jejenus mara (CM. 1mose
MicrostepMode B engine _settings).

uint32 t SlowHome

CkopocTb BrOpOro JBHKeHUs (B MOJI-
HbIX marax). duanaszon: 0..100000.

uint8 t uSlowHome

JlpoOHasi 9acTh CKOPOCTH BTOPOTO
JIBUKEHUsT B MUKpoIiarax (MCIOJib-
3yeTcsl TOJNBLKO C IMArOBBIM JIBUTATE-
jem). Bejqmuuna mukpowara u juana-
30H JIOTMYCTHUMBIX 3HAYEHUN [JIsT JIAH-
HOT'O TIOJISI 3aBHCAT OT BBIOPAHHO-
ro pexkuMa jJejeHus mara (CM. moJie
MicrostepMode B engine _settings).

int32 t HomeDelta

Paccrognue 0TX01a OT TOYKU OCTAHO-
Ba (B MOJIHBIX I1Arax).

intl6_t uHomeDelta

Hpobuast 49acThb PpPaCCTOAHUS OTXO-
Ja OT TOYKHU OCTaHOBAa B MUKPOIIa-
rax (UCIOIB3YeTCs TOJBKO C IIaro-
BbIM ,Z[BI/IFaTeJIeM). BeHI/I‘{I/IHa MHUK-
poarara #W AHAIIA30H AJOIIYCTHUMBIX
3HAYEHUN JJIsi JAHHOI'O IOJIsi 3aBU-
CAT OT BBIOPAHHOTO DEKUMA, IeJIe-
Hus mara (cM. mose MicrostepMode
B engine settings).

uintl6_t HomeFlags

Habop daaros, onpeaensiomue Takue
mapaMerphbl, KaK HAITPABJIEHNE U yCJIO-
BUS OCTAHOBA. JTO OWTOBAasi MacKa
JITst TIOOUTOBBIX OIEpPATIHiA.

0x1 - HOME_DIR_FIRST

Omnpenenser HampaBieHne MTEePBOHA-
YaJIbHOTO JIBUKEHUST MOTOPA TOCJIE
nmocrymyenns komauasl HOME. Ecnum
duiar ycraHOBJIEH - BIPABO; WHAYE -
BJIEBO.

0x2 - HOME_DIR_SECOND

Omnpenesnisier HalpaBjleHHE BTOPOTO
gBuKennss moropa. Ecnmu ¢gaar ycra-
HOBJIEH - BIIPABO; WHAYE - BJIEBO.

Continued on next page
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Tabnuuya 6.40 — continued from previous page
0x4 - HOME MV _ SEC_EN Ecan daar ycramnosnien, peannsyercs
BTOpPOI 3Tall JOBOAKW B JIOMAIITHIOIO
TMO3UINI0; WHAYEe - ITAN MPOMyCKaeT-
cs.
0x8 - HOME HALF MV Ecnu dbaar ycranosien, B Hagaje BTO-
pPOTO JBUKEHUS MEPBbLIE TIOJI 000pOTa
CUTHAJIBI 3aBEPHICHUA ABUXKEHHA WI-
HOPHUPYIOTCH.
0x30 - HOME STOP_FIRST BITS Butsl, oTBevalorye 3a BbIOOD CUTHA-
JIa, 3aBEPINEHUA IIEePBOTO IBU2KEHUA.
0x10 - HOME STOP_ FIRST REV IlepBoe nBUKeHWE 3aBepITAETCA IO
curnany ¢ Revolution sensor.
0x20 - HOME STOP_ FIRST SYN IlepBoe jBuzKeHME 3aBeplIAETCH 110
CUT'HaJ1y CO BXO/Ja CHHXPOHHU3AIUHU.
0x30 - HOME STOP_FIRST LIM IlepBoe nBWXKeHUE 3aBepIIAETCA IIO
CUTHaJIy C KOHIEBOI'O II€peKJroYare-
JId.
OxcO - HOME STOP SECOND _BITS Butsl, oTBevarorye 3a BbIOOD CUTHA-
JIa, 3aBEPIINEHUA BTOPOI'O ABU2KEHUA.
0x40 - HOME STOP_ SECOND_ REV Bropoe nBukeHme 3aBepriaeTcs IO
curnaiy ¢ Revolution sensor.
0x80 - HOME STOP SECOND_ SYN Bropoe jBuxkenue 3aBepuiaercs 110
CUT'HaJ1y CO BXO/a CHHXPOHHU3AIUHU.
OxcO - HOME STOP SECOND LIM Bropoe aBmxkeHme 3aBepuiaeTcsa IO
CUTHaJIy C KOHIEBOI'O II€peKJIroYare-
JId.
0x100 - HOME USE_ FAST Ecau dnar ycraHoBieH, nCHOIb3yeT-
cs1 OBICTPBIA MOMCK JOMAIIMHEH TO3M-
UW; WHAYE - TPATUIUOHHBIN.
uint8_t Reserved [9] 3apesepBupoBaHo (9 GaiiT)
uintl6é t CRC Konrponbuas cymma

Omnucannme: Komana arenust HACTPoek st oaxoaa B home position. dta GyHKIMs 3aM0THIET CTPYKTYPY
HACTPOEK, MCIIOJIb3YIOMIUXCS [/ KAJTUOPOBKY [MO3UIUH, B TAMATH KOHTPOJLJIEPA.

6.2.6.19 Komanga GHSI
Kon xomanasl (CMD): «ghsi» win 0x69736867.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (70 Gaiit)
uint32 t CMD Komanza
int8 t Manufacturer IIponsBonuTens. MakcumasrpHAA
JUHA CTPOKH: 16 CHMBOJIOB.
int8 t PartNumber Cepust u Homep momenn. Makcumanh-
Had JIJIMHA CTPOKH: 24 CUMBOJIA.
uint8_t Reserved [24] 3apesepsuposano (24 Gaiir)

Continued on next page
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Tabnuuya 6.42 — continued from previous page

| uint16_t | CRC

KonTponbrnas cymma ‘

Omnucanune: Yrenue undopmarmu o Jaraukax Xoswra u3 EEPROM.

6.2.6.20 Komanpga GHSS

Kopx xomanapr (CMD): «ghssy unu 0x73736867.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (50 Gaiir)
uint32 t CMD Komanza
float MaxOperatingFrequency Makcumanpbuas gacrora (k[im). Tun
nannbix: float.
float Supply VoltageMin MuHnMaIbHOE HAMPSKEHNE TUTAHUS
(B). Tun garusix: float.
float Supply VoltageMax MakcumasibHOE HALIPAKEHUE [TUTAHUSA
(B). Tun manusbix: float.
float MaxCurrentConsumption MakcumasibHoe moTpebsieHne  TOKa

(MA). Tun nannbix: float.

uint32 t PPR

KommgecTBo 0TCcIéTOB Ha 060pPOT

uint8_t Reserved [24]

3apesepsuposano (24 Gaiir)

uint16_t | CRC

KonTponbrasa cymma

Onucannme: Yrenne nacTpoek mardnkos Xosuta u3 EEPROM.

6.2.6.21 Komanpga GJOY

Kon xomanasr (CMD): «gjoy» nnn 0x796F6A67.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (22 Gaiir)
uint32 t CMD Komanna

uintl6 t JoyLowEnd

3nadeHue B IIarax —JKOMCTHKA,
COOTBETCTBYIOIEe HU2KHEH rpaHule
JUAana30Ha  OTKJIOHEHWA  YCTPOii-
ctBa. JOMKHO JslesKaTh B IIpenesiax.
Hwamnazon: 0..10000.

uint16_t JoyCenter

3navenwe B Tarax  JKOMCTHKA,
COOTBETCTBYIOIlee HEOTKJIOHEHHOMY
ycrpotictBy.  JomkHO JeKaTh B
npeaenax. Jquamazon: 0..10000.

Continued on next page
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Tabnuuya 6.46 — continued from previous page
uintl6_t JoyHighEnd 3HadyeHnwe B marax —JKONCTHKA,
COOTBETCTBYIOIlEe BepXHEH TpaHune
AAAMa30Ha  OTKJIOHEHWs  yCTPOii-
crBa. J{omKHO JeKaTh B IIPeIesax.

Huamazon: 0..10000.

uint8 t ExpFactor PakTOp IKCIOHEHITNAJIBLHON HeJTnHET-
HOCTHU OTKJIUKA ,HH(OfICTHKa.
uint8 ¢t DeadZone OTKJIOHEHHUE OT CPETHETO TTOJIOXKEHNS,

KOTOpPOE HE BBI3BIBAET HAYAJA JIBU-
KeHus (B J€CATHIX JOJISX IIPOLEHTA).
MakcumasibHOe MEPTBOE OTKJIOHEHHE
+-25.5%, 9TO COCTaBJSIET MOJIOBUHY
pabouero auamna3ona, J¥KOHCTUKA.

uint8 t JoyFlags ®parn  ynpaBieHUs —JZKOWCTHKOM.
910 O6mTOBasg MAacKa AJs MOOUTOBBIX

onepauui.
0x1 - JOY_REVERSE Pesepc Bo3neiictBus mxoiictuka. Or-

KJIOHEHHE JIZKOWCTHKA K OGOJIbIIUM
3HAYEHUSAM LPUBOJUT K OTPULATEI b
HOM CKOPOCTHU W HA0OOPOT.

uint8_t Reserved [7] 3apesepeupoBano (7 GaiiT)

uintl6_t CRC Kontpoaruas cymma

Ommucanne: YUrenne HacTpoek mkoiictuka. Ilpu orkmoHenunn mkoiicruka 6osee dem nHa DeadZone or 1en-
TPAJILHOTO TIOJIOXKEHUSI HAYMHAETCS JIBUKEHUE CO CKOPOCTBHIO, OTMPEEsieMOil OTKIOHEHUEM IYKOUCTUKA OT
DeadZone 10 100% orkjonenus, npudem orkjonenuto DeadZone cooTBeTcTByer Hy/eBas CKOpocTh, a 100%
orkyoHeHust coorBercrByer MaxSpeed [i] (cm. komanay SCTL), rae i=0, ecsiu HpeablIy UM HCIIOIb30BAHAEM
3TOro pexkuma He O6bu10 Bbibpano apyroe i. Ecnu cienyiomas ckopocrs B Tabune ckopocreii Hysesas (1esast
U MUKDPOLIAroBas 4acru), TO I€pexoja Ha Heé He npoucxoqur. DeadZone BbIYUCIAETCH B JECATHIX JOJISX
mporienTa oTkioHenusi ot menTpa (JoyCenter) mo mpasoro miam mesoro mMakcumyma. Jdnamasonsr DeadZone
MTOKA3AHbI HA, CJIEIYIONIEM PUCYHKE.

Deadband

NN

75% 25% 25% 75%

ﬁ
Left Center Right

3aBUCUMOCTDH MEXKy OTKJIOHEHHEM U CKOPOCTHIO SKCIOHEHIMAIbHAS, YTO TO3BOJISIET O3 MEePeKTIOUYeHUsT Pe-
2KMMOB CKOPOCTH COYeTaTh BBICOKYIO MOJBUKHOCTH U TOYHOCTH. Ha rpaduke HuKe moKa3aH npuMep IKCIO-
HEHIUAJIbHOU 3aBUCUMOCTUA CKOPOCTH U PAOOTHL MEPTBOM 30HBI:
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Joystick speed control
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BHCUMOCTH.

6.2.6.22 Komanga GMOV
Kon xomauasr (CMD): «gmovs unmn 0x766F6D67.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (30 Gaiir)
uint32 t CMD Komanna
uint32 t Speed Bagannas ckopocrb (muas IIJT: ma-
rog/c, miug DC: rpm). duanaszon:
0..100000.
uint8 t uSpeed 3asaHHasg CKOPOCTb B €IMHHIAX Je-

JIeHUsT MHUKpOIIara B CeKyHiy. Be-
JINYMHA MUKPOIIAra ¥ JUAa30H J0-
MYyCTAMBIX 3HAYEHWI JJIsT  JTAHHOTO
TMOJIsT 3aBUCAT OT BBIOPAHHOTO pe-
JKUMa  JIejleHus  [iara  (CM. ToJie
MicrostepMode B engine settings).
Ucnosnb3yercs TOIBKO € IMIArOBbIM MO-
TOPOM.

uintl6_t Accel Vckopenwue, 3a/laHHOE B IIarax B Ce-
kyuay 2 (IId) wnu B oboporax B
munyry 3a cekynuy (DC). Juanaszon:
1..65535.

Continued on next page
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Tabnuuya 6.48 — continued from previous page

uint16_t Decel

Topmoxkenne, 3aJaHHOE B TIIarax B ce-
kyHay ~2 (1) nin B 06opoTax B Mu-
uyry 3a cekyuay (DC). duana3zon:
1..65535.

uint32 _t AntiplaySpeed

CxopocTh B pexume aHTHIIodTa, 3a-
JaHHasg B 1enbix marax/c  (IIT)
wm B oboporax/c(DC). duanazon:
0..100000.

uint8_t uAntiplaySpeed

CxopocTh B pexkuMe aHTUII0MTA, BbI-
pakKeHHad B MHUKpPOIIarax B CEKYyH-
ay. Bemmuwmna MumKpomrara m gmarna-
30H JOLYyCTUMbBIX 3HAYE€HUNl Jij1d JaH-
HOT'O 0I0OJId 3aBUCAT OT BbI6paHHO—
ro pexkuMa JejieHus mara (CM. moJie
MicrostepMode B engine settings).
MCHOHBSyeTCH TOJIBKO C IITarrOBBIM MO-
TOPOM.

uint8 t MoveFlags

Ogaruw, ymOpaBJASIONINE HACTPOUKO
JBUZKEHHS. DTO OUTOBas MacKa st
MTOOMTOBBIX OIEPAITHIA.

0x1 - RPM_DIV_ 1000

@uiar ykas3plBaeT HAa TO UTO DPabo-
9asi CKOPOCTh YKa3aHHAs B KOMAaH-
Je 3a7aHa B Muytd rpm. [Ipumennm
TOJIBKO JIJII PEKUMa, 0OOpPATHOHN CBA3M
ENCODER wu ronbko giss BLDC mo-
TOPOB.

uint8_t Reserved [9]

3apesepsuposano (9 Gaiir)

uint16_t | CRC

Kontponbras cymma

Ommcanue: Komanma arennst HACTPOEK TepeMernienns (CKOpocTh, yekopenue, threshold n ckopocTs B pexu-

Me aHTHITIOMhTA).

6.2.6.23 Komanga GMTI

Kon xomanasr (CMD): «gmti» nam 0x69746D67.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (70 Gaiir)
uint32 t CMD Komanna
int8 t Manufacturer IIpousBonurein. Maxkcumasbuast
JJIMHA CTPOKH: 16 CuMBOJIOB.
int8 t PartNumber Cepus u Homep Mozen. MakcuMmab-

Has JIJTUHA CTPOKH: 24 cuMBOJIA.

uint8_t Reserved [24]

3apesepsuposano (24 Gaiir)

uint16_t CRC

Kontponbras cymma

Onucanne: Yrenune nadopmaruu o geuraresne n3 EEPROM.
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6.2.6.24 Komanga GMTS
Kop xomanasl (CMD): «gmtsy» namn 0x73746D67.

3anpoc: (4 Gaiir)

| uint32_t

[ CMD

Komamnma

Orser: (112 6Gaiir)

uint32 t

CMD

Komanna

uint8 t

MotorType

Tun apurarens. 1o OMTOBAsT MacKa
JI7Isl TIOOMTOBBIX OTIEPATIHIA.

0x0 - MOTOR_TYPE UNKNOWN

HeuspecTHsbrii gBuraTesn

Ox1 - MOTOR_TYPE _STED

ITarosblit 1BUTaTEND

0x2 - MOTOR_TYPE DC

DC apurarenn

0x3 - MOTOR_TYPE_BLDC

BLDC asurarenn

uint8 t

ReservedField

3ape3epBUpPOBAHO

uintl6_t

Poles

Kon-Bo map mnosiocoB 'y DC wm
BLDC npurareisss mim KOJ-BO 1IArOB
Ha, 000pOT IIJIST MArOBOTO JIBUTATEIS.

uintl6 t

Phases

Kon-Bo ¢a3z y BLDC nBuraress.

float

Nominal Voltage

HommnHasibHOe HaTpsizKeHne Ha 00MOT-
ke (B). Tun manubix: float.

float

NominalCurrent

MakcumMaibHBIi MOCTOSHHBIH TOK B
oomorke miast DC mw BLDC npurare-
Jielt, HOMUHAJLHBIA TOK B OOMOTKE
s maroBbix gasurareseii (A). Tun
nannbx: float.

float

NominalSpeed

He ncnonsayerca. Homuransaas cko-
pocts (06/muH). Ilpummvensiercs mist
DC u BLDC gsurareneit. Tun nan-
ubix: float.

float

NominalTorque

HomuuanpHBI KpyTAINE MOMEHT
(MH ™). Ilpumenserca ayms DC u
BLDC npurareneii. Tunm maHHBIX:
float.

float

NominalPower

Homnuanbras mormaocrs(Br). Ilpn-
menserca niua DC mw BLDC asurare-
sneit. Tun mapabix: float.

float

WindingResistance

Conporusnenne oomorkn DC npura-
TeJist, KasKJIO! 13 JIBYX 0OMOTOK I1aro-
BOI'O JBHIATeNsl WK KazKIO0l U3 TPEX
obmorok BLDC apurarens (Om). Tun
mannerx: float.

float

WindingInductance

Nunykrusaocts oomorku DC npura-
TeJIsd, KazK 0 U3 IBYyX OOMOTOK LIaro-
BOI'O JIBUIATEsl WM KAXKJI0M U3 TPEX
oomorok BLDC apurarenst (MIH).
Tun mammbix: float.

float

RotorInertia

Nuepuus poropa (r cm2). Tun nan-
weix: float.

Continued on next page
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Tabnuuya 6.52 — continued from previous page

float StallTorque

Kpyrsumit MOMEHT yJaepsKaHusi MO-
3WIMA JUIST [IIATOBOTO JIBUTATEIST WK
KDYTAMMUHA MOMEHT DU HEIOIBUK-
HOM POTOpE /I APYTUX THUIOB JBU-
rareseit (MH m). Tun nanubix: float.

float DetentTorque

MowmeHT yhep:KaHUA MO3UNNAN C He3a-
nuranabivu obmorkamu (MH m). Tun
nannbix: float.

float TorqueConstant

KoncranTta  KpyTsImero MOMEHTA,
omnpenensgmas KoM HUIHEHT TPOo-
IIOPIMOHAJIBHOCTH MaKCHUMaJIbBHOI'O
MOMEHTA CHJIbI POTOPA OT IPOTEKA-
fomero B obmMorke Toka (MH M/A).
Ucnonws3yercss B ocuoBHOM i DC
msuraresneit. Tun mamapix: float.

float SpeedConstant

Koncranra cKopocTH, Onpee/saonas
3HAYEHNE WJIM AMIIUTYIY HAMPSIKe-
HUs HABEJIEHHON WHIYKIMA TIPH Bpa-
menun poropa DC mau BLDC aBu-
rarens (06/mun / B) mam marosoro
npuraress (war/c / B). Tun nanabix:
float.

float SpeedTorqueGradient

IpagweRT  KPyTsIEro  MOMEHTA
(06/mun / MH m). Tun gaunbix: float.

float Mechanical TimeConstant

MexaHndecKast MOCTOSTHHAST BPEMEHU
(mc). Tun gannbix: float.

float MaxSpeed

MakcumanbHad pa3perénnas CKo-
pPOCTh [JI  TArOBBIX JIBUTATEJIEH
(mar/c) wan mus DC u BLDC apu-
rareneii  (06/mun). Tun aHHbIX:
float.

float MaxCurrent

MakcumasbHBIE TOK B oO6MoTKe (A).
Tun namnex: float.

float MaxCurrentTime

Besonacunass gmTEIHLHOCTHL MAKCH-
MaJIbHOTO TOKa B 06MoTKe (Mc). Tum
mannabix: float.

float NoLoadCurrent

Tok morpebieHust B XOJOCTOM pe-
xkume (A). Tlpumenserca gna DC
n BLDC pgsuraremneit. Tun maHHBIX:
float.

float NoLoadSpeed

CkOpoCTH B XOJIOCTOM  DEYKUME
(06/mun). Ilpumensiercs anss DC wu
BLDC ngpurareneit. Tum mgaHHBIX:
float.

uint8_t Reserved [24]

3apesepsuposano (24 Gaiir)

uint16_t CRC

KonTponbras cymma

Onucannme: Yrenue nacrpoek asurarens u3 EEPROM.

6.2.6.25 Komanpga GNET

Kon xomanasr (CMD): «gnet» wmiu 0x74656E67.
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Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orser: (38 Gaiir)
uint32 t CMD Komanna

uint8 ¢ DHCPEnabled

Onpenenser cnocob mosydenus: 1P-
azpeca KanasoB. Moxer npuHEMATH
3navenusa: 0 — crarudecku, 1 — de-
pe3 DHCP.

uint8 ¢ IPv4Address

IP-agpec ycrpoiictBa B dopmare
X.X.X.X.

uint8 ¢ SubnetMask

Macka moacern B (popmare X.X.X.X.

uint8 t DefaultGateway

[T1t03 cetn o ymoadanuto B hopma-
TEe X.X.X.X.

uint8_t Reserved [19]

3apesepsuposano (19 bytes)

uint16_t | CRC

Kontponbraas cymma

Onucanme: Komanga arenns ceTeTBbIXx HACTPOEK. TOMBKO JJIsi TPOM3BOAUTEISA. DTa (DYHKIWSA BO3BPAIIAET

TEKyIAe CeTeBble HACTPOUKH.

6.2.6.26 Komanga GNME
Kon xomanasr (CMD): «gnme» wniu 0x656D6E67.
3anpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Orser: (30 Gaiir)
uint32 t CMD Komanna
int8 t PositionerName ITonb3oBaresbCkOE UM$ IOABUKKU.
MokeT ObITH YCTAHOBJIEHO TIOIH30Ba-
TesIeM Ji71s1 ero ynobersa. Makcnmain-
Had JIJIMHA CTPOKHU: 16 cruMBOJIOB.
uint8_t Reserved [8] 3apesepsuposaso (8 bytes)
uintlé_t CRC Kontposbhas cymma

Onucanne: Yrenue mojb30BaTeIbCKOro nMeHn noasm:kku n3 EEPROM.

6.2.6.27 Komanga GNMF
Kon xomanasr (CMD): «gnmfs uau 0x666D6EGT.
3anpoc: (4 Gaiir)

| uint32_t | CMD

| Komanzga

Orset: (30 Gaiir)
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uint32 t CMD

Komama

int8 ¢ ControllerName

ITomp3oBaTenbckoe WM KOHTPOJLIE-
pa. Moxker OBITH YCTAHOBJIEHO IOJIb-
30BaTeseM s ero ynoocrsa. Makcu-
MaJIbHasd JIJINHA CTPOKM: 16 CHUMBOJIOB.

uint8 ¢ CtrlFlags

Hacrpoitku kouTposiepa. 91o 6uro-
Basl MaCKa, Jjisi HIOOUTOBBIX ONeparuii.

0x1 - EEPROM PRECEDENCE

Eciu daar ycranosien, To HACTPOii-
ku B EEPROM mnonsukkm wmMeror
[IPHOPHUTET HAJ TEKYIIUMH HACTPOIi-
KaAM¥ ¥ 3aMEHSIIOT WX TPU OOHAPYKe-

nun EEPROM.

uint8_t Reserved [7]

3apesepsuposano (7 Gaiir)

uint16_t | CRC

Kontponbraas cymma

Onucanue: Yrenne moib30BATEILCKOTO UMEHH KOHTPOJIepa U HacTpoek u3 FRAM.

6.2.6.28 Komanga GNVM
Kon xomanasr (CMD): «gnvm» uau 0x6D766E67.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (36 Gaiir)
uint32 t CMD Komanna

uint32 t UserData

ITomp3oBarennbckue mamuabie. MorytT
OBbITH YCTAHOBJIEHBI I10JIH30BATEIEM
g ero ymoberBa. Kaxkgprit sge-
MEHT MACCHBa, XPAHUT TOJHKO 32 Ou-
Ta TMOJb30BATEIHCKUX JTAHHBIX. IDTO
BaskKHO HaA CHCTeMaxX e THI int co-
JepRuT dosbie gem 4 6aiita. Hampu-
Mep 310 Bce cucrembl amd64.

uint8_t Reserved [2]

3apesepsuposano (2 bytes)

uintl6 t CRC

Kontponbras cymma

Ommucanne: Yrenue nonbp3oBaTenbcKux Janabx u3 FRAM.

6.2.6.29 Komanga GPID
Kop xomanasl (CMD): «gpid» niam 0x64697067.
Banpoc: (4 Gaiir)

| uint32_t | CMD

| Komanza

Orser: (48 Gaiir)
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uint32 t CMD Komanna

uintl6_t KpU [Iponopumonasnbubiii ko3 duImesT
PID konTypa 10 HAIPIKEHUTO

uintl6 _t KiU WNurerpanbubiii  k0o3ddunuent PID
KOHTYPa TI0 HATIPSIKEHUIO

uintl6_t KdU Huddepennmanbubiii  kKo3hdumment
PID xouTypa mo HaIpAYKEHUIO

float Kpf [Iponopuuonabublii  KO3(pUIUEHT
PID kourypa no nozunuu gy BLDC

float Kif WNuarerpanpabiit  koadgdumment PID
KOHTypa 1o no3utiuu st BLDC

float Kdf Huddepennmanbubiii  Ko3hdumment
PID koutypa mo nozunun g1 BLDC

uint8_t Reserved [24] 3apesepsuposano (24 6aiir)

uintlé_t CRC KontpospHas cymma

Onucanne: Yrenne PID kosddurmentor. 9mu k03D UIHMEHTHI OMPEIEISAoT MOBeIeHre mo3ulimonepa. Ko-
3¢ duImeHTs PA3INIHbIL 11 PA3HBIX TO3UIIMOHEPOB.

6.2.6.30 Komanga GPWD
Kon xomanasr (CMD): «gpwd» umu 0x64777067.
Banpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Orser: (36 Gaiir)
uint32 t CMD Komanna
int8 t UserPassword Crpouka-naposib jiist JOCTyIa, K BeO-

CTPAHUIIE, KOTOPBI MOJIB30BATEIb
MOZKET IIOMEHATH ¢ momoIbio USB ko-
MaHIBI AU Ha BeO-CTPAHUIE.

uint8 t Reserved [10] 3apesepruporano (10 GaiT)

uintl6 _t CRC Konrponpuas cymma

Onucannme: Komanmga arerns napossd K Beb-crpanute. TOMBKO jisi TPOU3BOAUTENSA. DT (DYHKIMS O30~
BaTeJIZeT IPOUYUTATH [IOJIb30BATENLCKUH apoJib K BeO-CTpaHUIE U3 IHaMATH KOHTPOJLIEPA.

6.2.6.31 Komanga GPWR
Kop xomanasr (CMD): «gpwrs mum 0x72777067.
Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza

Orset: (20 Gaiir)

| uint32_t | CMD | Komanza ‘
Continued on next page
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Tabnuuya 6.66 — continued from previous page

uint8 ¢ HoldCurrent Tok MOTOpa B pexXuMe yIepKaHUs, B
MPOIEHTAX OT HOMUHAJILHOrO. Jlnana-
3om: 0..100.

uintl6_t CurrReductDelay Bpewms B Mc OT mepexosa B COCTOSTHUE
STOP 1o ymeHnbiieHust TOKA.

uintl6 _t PowerOffDelay Bpems B ¢ or nepexona B cocrosinue
STOP 10 oTKJIIOYEHUsI IATAHUSA MO-
TOpA.

uintl6 _t CurrentSetTime Bpewms B mc, Tpebyemoe mis mabopa
HOMHHAILHOrO TOKa or 0% no 100%.

uint8 t PowerFlags ®jarm mapamMeTpoB yIPABJIEHUS TIH-

TaHWeM. DTO OMTOBas MACKa JJis MO-
OUTOBBIX OIEPAITHIA.

0x1 - POWER_REDUCT ENABLED Ecin dnar ycranoBieH, yMeHb-
IIATH TOK 1o [IPOIIIECTBHH
CurrReductDelay. Uuaue - we
YMEHBIIIATb.

0x2 - POWER_OFF_ ENABLED Ecaun daar ycranoBsieH, cHATH Ha-

npsizkeHue ¢ 0OMOTOK IO MPOINECTBUY
PowerOffDelay. Unade - He cHUMATD.
0x4 - POWER SMOOTH CURRENT Ecan ycraHoBieH, TO 3alUTHIBA-
Hue OOMOTOK, CHSTHE THTAHWUS
UM CHUKEHUE,/NOBBbIIIEHUE  TOKA
LIPOKUCXOAAT IUIABHO CO CKOPOCTHIO
CurrentSetTime, a TOIBKO TOTOM
BBITIOJTHSETCS Ta 3a7ada, KOTOpasi
BBI3BAJIA TO TJIABHOE M3MEHEHWE.
uint8_t Reserved [6] 3apesepsuposano (6 Gaiir)

uintlé_t CRC KontpospHas cymma

Onucanue: KOMaH,Z[a YTEHUA IMapaMETPOB IIUTAHUA MOTOPA. HCHOJIBSyeTCH TOJIBKO C ITArOBbIM JIBUT'aTEJIEM.
I/ICHO.HEByeTCH TOJIBKO C IIIAarOBBIM JABHUTI'ATEJIEM.

6.2.6.32 Komanga GSEC
Kon xomanasr (CMD): «gsec» uiaun 0x63657367.
Banpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Orset: (28 Gaiir)
uint32 t CMD Komanna
uintl6 t LowUpwrOff Huxuwuit nopor HanpsizkeHus Ha, CUII0-
BOI 4aCTH [JIs BBIKJIIOYEHWS, JECITKA
MB.
uintl6_t Criticallpwr MakcumaJibHbIil TOK CHJIOBO# dYacTu,
Bhi3bIBaIONIMH cocTrostare ALARM, B
MA.

Continued on next page
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Tabnuuya 6.68 — continued from previous page

uint16_t CriticalUpwr

MaxkcumaTbHOE HATIPSAYKEHNE Ha, CUJI0-
BOU YaCTH, BBI3BIBAIOIIEE COCTOAHUE
ALARM, pecarku mB.

uintl6_t CriticalT

MakcuMasibHast —TeMmMrneparypa  KOH-
TpPOJIJIEpa, BbI3BIBAIOIIAS COCTOSTHHE
ALARM, B jecaTnix JOJSX rpajyca
enbcus.

uint16_t Criticallusb

Maxkcumanbubiii Tok USB, BbI3bIBaO-
muit cocrosiue ALARM, B MA.

uintl6 t CriticalUusb

Makcumasibroe manpsizkenue xa USB,
BhI3bIBaoIee coctossune ALARM, ne-
caTku MB.

uintl6_t MinimumUusb

MunumanbHoe Hanpsikenune wa USB,
BbI3biBaoliee cocrognne ALARM, ne-
carku MB.

uint8 t Flags

®naru  KPUTUYECKHX IIapaMeETPOB.
910 O6uTOBasg MAacKa AJs HOOUTOBBIX
oneparmuii.

Ox1 - ALARM_ON_DRIVER_OVERHEATING

Eciu ¢anar ycramosmen, To BoiTH
B cocrosinme Alarm npu mnosydeHun
CUI'HAJIA IIOZACTYIIAIONIErO IEPErpena
¢ npaitBepa. NHavye - urHOpmMpoOBaTH
MOJICTYIAIOIINH Ileperpes ¢ ApaiiBepa.

0x2 - LOW_UPWR_PROTECTION

Ecau ycramnosiieH, TO BBIKIIOYATH CH-
JOBYIO YaCTh P HATPAYKEHUN MEHb-
mem LowUpwrOff.

Ox4- H_BRIDGE_ALERT

Ecnu ycranossen, T0 BBIKIIOYATD CH-
JIOBYIO 4aCTb IIDU CUTI'HAJIE€ HEI0J1a/ KU
B OJIHOM M3 TPAH3MUCTOPHBIX MOCTOB.

0x8 - ALARM_ON_BORDERS_SWAP_MISSET

Ecau ¢dmar ycranosnen, To BoiiTu B
cocrostare Alarm npu nostyyenuu cur-
HaJIa € TPOTUBOIOJIOKHOIO KOHIIEBOI'O
BBIKJTIOYATEIIS

0x10 - ALARM_FLAGS_STICKING

Ecau ¢paar ycranosmeH, TO TOJIBKO 10

komangie STOP Bo3moxken cOpoc Beex
¢aaros ALARM

0x20 - USB_ BREAK_RECONNECT

Ecaiu ¢mar ycramosien, To Oyzer
BKJIOUeH OJioKk mnepesarpy3ku  USB
[IPU [IOJIOMKE CBSI3U

0x40 - ALARM_WINDING _MISMATCH

Ecnu ¢dmar ycranosnen, To BoiiTu B
cocrostare Alarm npu mostyyenuu cur-
HaJIa, PACCOIJIACOBAHUs OOMOTOK

0x80 - ALARM ENGINE RESPONSE

Eciu daar ycranosieH, To BOWTH B
cocrostare Alarm mpu mosryYenuu cur-
HaJjIa OMUOKYM PEeaKIUu IBUTATEN HA
yllpasJjdiolee Bo3jeiicrsue

uint8_t Reserved [7]

3apesepsuposano (7 Gaiir)

uint16_t | CRC

KonTponsrnas cymma

Ommucanne: Komanma 3anucu yCTaHOBOK 3alllUT.
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6.2.6.33 Komanga GSNI
Kop xomanasl (CMD): «gsni» min 0x696E7367.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (28 Gaiit)
uint32 t CMD Komanza
uint8 ¢t SyncInFlags @jlard CHHXPOHW3AIUU BXOAA. ITO
ouToBasg MacKa /g IIOOUTOBLIX OIle-
pauuii.
0x1 - SYNCIN ENABLED Bxuiouenmne HEOOXOMMOCTH MMITYIIh-
Ca CHHXPOHUW3AINHU I HAYATA [IBU-
JKEHUSI.
0x2 - SYNCIN INVERT Ecan ycranosiien - cpabaTbIBaeT 10
nepexony w3 1 B 0. Unmade - u3 0 B
1.
0x4 - SYNCIN _GOTOPOSITION Ecau dbaar ycranosien, To ABuraTenb

CMEITAETCH K TO3UIUU, YCTAHOBJIEH-
voit B Position m uPosition, umade
aBUraresab cMmemaercda Ha Position u
uPosition

uintlé_t ClutterTime MuHuMaJIbHAS JJIATEIHLHOCTL BXOJI-
HOIO HMMIIYJIbCa CHUHXPOHM3AIUHU JIJIs
3aiuThl 0T Apebesra (MKC).

int32 t Position ZKenaemas no3unus uiu cmenienue (B
[OJIHBIX 111arax)
intl6_t uPosition JpobHast 4acTh TO3WUIIAW WA CMe-

meHnss B MwuKporrarax. Vcmomb3y-
€TCAd TOJIBKO C IIIaroOBbIM JBHIaT€-
aeM. Besmuuna, MHUKpOLIara u Auvalla-
30H JIONYyCTUMbBIX 3HAYE€HUIl 1114 JaH-
HOI'O II0JId 3aBHUCAT OT BbI6paHHO-
ro pexkuMa JejeHus mara (CM. moJie
MicrostepMode B engine _settings).

uint32 _t Speed Bagannas ckopocrs (st I wa-
roe/c, mas DC: rpm). Imanason:
0..100000.

uint8 t uSpeed SajaHHasg CKOPOCTb B MHKPOIIArax

B CeKkyHIy. Besmumna mmkpormara u
JIMaTa30H JOMYCTUMBIX 3HAYEHWH [J1s1
JIAHHOT'O TI0JIsI 3aBUCAT OT BBHIOPDAHHO-
ro pexkuMa JiejeHus mara (CM. moJie
MicrostepMode B engine settings).
Vcnonb3yercs TOIBKO € MIArOBBIM MO-

TOPOM.
uint8_t Reserved [8] 3apesepsuposaHo (8 bytes)
uintl6_t CRC Kontpoabuas cymma

Omnucanue: Urenne HACTPOEK J1Jisi BXOAHOIO MUMILYJIbCA CHHXPOHU3AIUH. JTa (DYHKIUS CIUTHIBACT CTPYK-
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Typy € HacTpOHKaMM CUHXPOHU3ALUU, OLPEIeJAIONIUMU [I0BeJleHUe BXO/Ja CUHXPOHU3AlMKU, B 11aMATh KOH-
TPOJLIIEPA.

6.2.6.34 Komanga GSNO
Kon xomanasr (CMD): «gsno» nmm 0x6F6E7367.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (16 Gaiir)
uint32 t CMD Komanna
uint8 ¢ SyncOutFlags @iarn CHEXPOHU3AIUN BBIXOJA. IDTO
OuroBas MacKa /s HOOUTOBBLIX OIle-
parnmii.
0x1 - SYNCOUT _ENABLED CuHXpOoHU3aIMs BIXOIA PADOTAET CO-

[JIACHO HACTPOKaM, ecsn duiar ycra-
HOBJIeH. B mHOM ciyvae 3HavUeHNE BhI-
X07a (PUKCUPOBAHO U TOJIUHSIETCS
SYNCOUT STATE.

0x2 - SYNCOUT STATE Korza 3HadeHue BbIXO#a  ylpas-
nagerca  Hampamyio  (cm.  daar
SYNCOUT ENABLED), 3HAa-

4YeHHe HA BBIXOJE COOTBETCTBYET
3HAYEHHUIO 3TOro ¢hara.

0x4 - SYNCOUT INVERT HyneBoit mornyaeckuit ypoBeHb SABJIS-
eTcsl aKTUBHBIM, ecjin (Jiar yCTaHOB-
JIeH, a eJUHUYHBIN - ecu diar coOpo-
IIIeH.

0x8 - SYNCOUT IN STEPS Ecau dbaar ycraHoBsieH BCIIOIb30BATH
IIar¥ / MMITYJIbCBI 9HKOZEPA JJist BBI-
XOIHBIX HMIIY/IbCOB CHHXPOHU3AIMN
BMECTO MUJITTHCEKYHI.

0x10 - SYNCOUT _ONSTART leneparust CHHXPOHU3UPYIOIETO WM-
MyThCA P HAYAJE TBUKEHHS.

0x20 - SYNCOUT _ONSTOP lenepariisi CHHXPOHU3UPYIOIIETO WM-
MyJIbCA TIPU OCTAHOBKE.

0x40 - SYNCOUT _ONPERIOD Boigaer uMnysibC CHHXPOHH3AIUH T10-
cie npoxoxienus SyncOutPeriod or-
CY€TOB.

uintl6 _t SyncOutPulseSteps Onpenensger JIUTENTBHOCTD BBIXOJ-

HBIX MMIIYJIbCOB B IIAIAaX /UMILYJIbCAX
SHKOJIEpA, KOTJA YCTaHOBJEH dJar
SYNCOUT IN STEPS, nniu B MHEK-
pocekyHaax ecau ¢Jar cOpOITeH.
uintl6é t SyncOutPeriod ITepuon renepauuu uMmiysnbcoB (B
marax,/orcyerax IHKOIEPA), MCIOIb-
3yeTcsi TpHW YCTaHOBJIEHHOM iare
SYNCOUT ONPERIOD.

Continued on next page
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Tabnuuya 6.72 — continued from previous page

uint32 t Accuracy

9TO OKPECTHOCTh BOKPYT IIEJIEBOM
KOODJMHATHI, MOMaJaHne B KOTODPYIO
CINTAETCS TOMAJAHNEM B IEIeBYIO
TO3UINIO ¥ TEHEPUPYETCI UMITYIIBC IO
OCTAHOBKE.

uint8 t uAccuracy

9TO OKPECTHOCTH BOKPYT IIEIeBO KO-
opAMHATHI B MHKpOIIarax (MCIoJib-
3yeTcsl TOJNBKO C IMArOBBIM JIBUTATE-
jem). Besqmuuna mukpowara u juana-
30H JIOTMYCTHUMBIX 3HAYEHUN [JIsT JIAH-
HOI'O TIOJISI 3aBHCAT OT BBIOPAHHO-
ro pexkuMa jiejeHus mara (CM. moJie
MicrostepMode B engine _settings).

uint16_t | CRC

KonTponbraas cymma

Onucanme: Yrenne HACTPOEK [IJIsT BHIXOIHOTO UMITYIHCA CHHXPOHU3AINN. JTa, (DYHKIINS CAUTHIBAET CTPYK-
Typy € HAaCTPOWKAM¥M CHHXPOHU3AINU, ONIPEJeIAIONINMI TTOBEJEHNE BbIX0/Ia CHHXPOHU3AINN, B TaMATh KOH-

TPOJLIEPA.

6.2.6.35 Komanpga GSTI

Kon xomanasr (CMD): «gsti» niu 0x69747367.

Banpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Orset: (70 Gaiir)
uint32 t CMD Komanna
int8 t Manufacturer IIpoussosureis. MaxkcumasibHast
JJINHA, CTPOKMU: 16 CUMBOJIOB.
int8 t PartNumber Cepus u Homep Mozesnun. Makcumaiib-

Has JIJIMHA CTPOKH: 24 cuMBOJIA.

uint8_t Reserved [24]

3apesepBuposano (24 Gaiir)

uintl6 t CRC

Kontponbras cymma

Omnucanune: Yrenue nadopmarmu o nozunuorepe u3 EEPROM. He nomnepxuBaercsi.

6.2.6.36 Komanpga GSTS

Kopx xomanasr (CMD): «gstsy umum 0x73747367.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orser: (70 Gaiir)
| uint32_t | CMD | Komansa ‘

Continued on next page
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Tabnuuya 6.76 — continued from previous page

float LeadScrewPitch [MTar xomoBoro BuHTa B MM. THum man-
woix: float.

int8 t Units Eunuiier nudamepenus pacCTOSHMS, UC-
mosb3yemble B mossx MaxSpeed u
TravelRange (marm, rpajmychl, MM,
...), MakcumajibHas JjidHa CTPOKH:
8 cMMBOJIOB.

float MaxSpeed Makcumanbhas ckopocts (Units/c).
Tun mamubix: float.

float TravelRange Hunanazon nepemerrenns (Units). Tun
mannerx: float.

float Supply VoltageMin MunumanbHOE HANPSKEHUE TUTAHUS
(B). Tun nanubix: float.

float Supply VoltageMax MaxkcumasibHOE HAIPSAKEHNE TTUTAHUS
(B). Tun garusix: float.

float MaxCurrentConsumption Makcumasibubiit TOK norpebsenus
(A). Tun paunbx: float.

float HorizontalLoadCapacity lopuzonTanbaas Tpy30M0LbEMHOCTD
(xr). Tun ganupix: float.

float VerticalLoadCapacity Beprukanbaas — rpy30m04bEMHOCTH
(xr). Tun nanueix: float.

uint8 t Reserved [24] 3apesepBupoBaHo (24 GaiT)

uintl6é _t CRC Konrponpnas cymma

Onucanume: Yrenune nactpoek mosunuouepa n3 EEPROM.

6.2.6.37 Komanga GURT
Kon xomanasr (CMD): «gurt» unu 0x74727567.

Banpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Orser: (16 Gaiir)
uint32 t CMD Komanna
uint32 _t Speed Cxkopocts UART (B 60max)
uintl6 t UARTSetupFlags ®narn macrpoiiku UART. 910 Guro-

Bas MACKa /T TTOOUTOBBIX OIEPAITHii.

0x3 - UART_PARITY_BITS

Bursl, orBevarornue 3a BHIOOP YETHO-
CTH.

0x0 - UART_PARITY_ BIT_EVEN

Bur 1, eciin gernbrit

0x1 - UART_PARITY_ BIT_ODD

bBur 1, ecnn HeveTHbIN

0x2 - UART_PARITY BIT_SPACE

Bur wernoctu Becerna 0

0x3 - UART_PARITY_ BIT_MARK

Bur gernocru Bcerma 1

0x4 - UART_PARITY_ BIT_USE

Bur uérHOCTM HE MCMOMB3YyeTC s, eCan

0% OUT YEeTHOCTH UCIOIb3YeTC s, €CIIN
1“

77

0x8 - UART_STOP_BIT

Eciu  ycranoBsieH, OIuH CTOMOBbII
OuT; MHAYe - 2 CTOMOBBIX OUTA,

Continued on next page
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Tabnuuya 6.78 — continued from previous page

uint8 t

Reserved [4]

3apesepBuposano (4 Gaiir)

uintl6 t

CRC

Kontponbras cymma

Onucanue: Komansa arenus: nacrpoek UART. Dra dyukiusa 3anonuser crpykrypy Hacrpoek UART.

6.2.6.38 Komanpga SACC
Kon xomanapr (CMD): «sace» uian 0x63636173.
Banpoc: (114 Gaiir)

uint32 t

CMD

Komanna

int8 t

MagneticBrakelnfo

[IpousBomuTens u HOMEP MATHUTHO-
ro Topmosa, MakcuMmasbHAas JJINHA
cTpoKu: 24 CUMBOJIOB.

float

MBRatedVoltage

HomnHasibHOE — HampsiPKEHHE ISt
YIPABIEHAs MATHUTHBIM TOPMO30M
(B). Tun nanubix: float.

float

MBRatedCurrent

HoMuHamsHBI TOK 11 yIpaBiIeHAs
MarHuTHbIM TOpMO30M (A). Tun nan-
wbix: float.

float

MBTorque

VYaepxusatomuit  Moment (MH ).
Tun mammbix: float.

uint32 t

MBSettings

®jiarm HACTPOEK MATHUTHOTO TOPMO-
3a. ITO OMTOBAS MACKa, I TTOOWTO-
BBIX OIlepaluii.

0x1 - MB AVAILABLE

Ecau ¢aar ycranmosieH, TO Maraut-
HBIII TOPMO3 JOCTYIEH

0x2 - MB_POWERED _HOLD

Ecau ¢aar ycramoBneH, TO Marumr-
HBII TOPMO3 HAXOAWUTCS B PEKUME
yiepxanus (aKTUBEH) LpU  [oAade
MTHTAHUS

int8 t

TemperatureSensorInfo

IIpousBomurens u HOMED Temmepa-
TypHOro jgarduka, MakcumasbHas
JUIMHA CTPOKU: 24 CUMBOJIOB.

float

TSMin

MunnmanbHas B3MEPseMast TeMIepa-
rypa (rpag Henbcus). Tun nannbix:
float.

float

TSMax

MaxkcuMasibHasi W3MepsieMasi TeMIIe-
parypa (rpag Henbcust) Tun nqannbix:
float.

float

TSGrad

Temmneparypusiit  rpagunest (B /rpan
Lenbcus). Tun nanneix: float.

uint32_t

TSSettings

®jarn  HACTPOEK TEMIIEPATYPHOTO
JaT9uka. ITO OWTOBas MAaCKa JIJIs
MTOOUTOBBIX OMEPAITHA.

0x7 - TS_TYPE_BITS

Butbl, orBevaromue 3a Tun temmepa-
TYPHOTO JATYNKA

0x0 - TS_TYPE_UNKNOWN

Hewussecrabriit cerncop

0x1-TS _TYPE THERMOCOUPLE

Tepmomapa

0x2 - TS_TYPE_SEMICONDUCTOR

ITomynpoBOAHUKOBBINT — TemIepaTryp-
HBIN JaT9IUK

Continued on next page
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Tabnuuya 6.79 — continued from previous page

0x8 - TS AVAILABLE Ecan dumar ycraHoBiieH, TO HATINK
TEMIEPATYPHI JOCTYTIEH
uint32 t LimitSwitchesSettings @jiary HACTPOEK KOHIEBBIX BbIKJIIO-

garenei. 9To OUTOBAS MaCKa, IS TMO-
OMTOBBIX OTIEPAIHi.

0x1-LS ON_SW1_ AVAILABLE Eciu ¢aar ycranosieH, TO KOHIE-
BOW LlepeKJ/Iovare/b, HOAKAIOYEeHHbI
K HOXkKKe SW1, nocrymnen

0x2 - LS _ON_SW2 AVAILABLE Eciu ¢daar ycramosieH, TO KOHIE-
BOW HepeKJIovare/b, HOAKIIOYEeHHbI
K HOKKe SW2, nocrymnen

0x4 - LS _SW1_ACTIVE LOW Ecim ¢daar ycramosien, To KOHIe-
BOW HepeKJIIoYaTesb, NOAKIIOYEeHHbIN
Kk HOXkKe SW1, cumraercs cpaboras-
IIIAM TI0 HU3KOMY YPOBHIO HA, KOHTaK-
Te

0x8 - LS _SW2_ ACTIVE LOW Eciu daar ycranoBien, To KOHIIE-
BO# MEPEKJII0YATEh, TTOIKII0YEHHBIH
K HOXKKe SW2, cumraercsd cpabOTaB-
UM TI0 HU3KOMY YPOBHIO HA, KOHTaK-

Te
0x10 - LS _SHORTED Ecnu dmar ycraHoBjeH, TO KOHIIEBBIE
[IePEeKJIIOIATe N 3AMKHY ThI
uint8_t Reserved [24] 3apesepsuposato (24 Gaiir)
uintlé_t CRC Kontposbphas cymma
Orser: (4 Gaiir)
‘ uint32 t ‘ CMD ‘ Komanza

Omnucanne: 3anuch nHGOPMAIIY O JOMOJTHATETbHBIX akceccyapax B EEPROM. @yukiumsi 102KHA HCIOb-
30BaThCs TOJBKO [IPOU3BOIUTEIIEM.

6.2.6.39 Komanga SBRK
Kop komanasl (CMD): «sbrks nim 0x6B726273.
3amnpoc: (25 Gaiir)

uint32 t CMD Komanna

uintl6_t t1 Bpems B MC MexKy BKJIIOYEHUEM IIH-
TaHUS MOTOPA M OTKJIIOYEHWEM TOP-
MO3a.

uintl6_t t2 Bpemss B MC Mexiay OTKIIIOYEHHEM

TOPMO3a X TOTOBHOCTBIO K JBUKEHUIO.

Bce xOMaHIBI JBHXKEHUS HAYUHAIOT

BBIIIOJTHATLCA TOJIBKO IIO HCTEYEHHU

9TOrO BPEMEHHU.

uintl6_t t3 Bpemsa B MC MeKIy OCTaHOBKOIT MO-

TOpa U BKJIIOYEHUEM TOPMO3a.
Continued on next page
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Tabnuuya 6.81 — continued from previous page

uintl6_t t4 Bpewmsa B Mc MeXK Ty BKITIOYEHUEM TOD-
MO3a W OTKJIIOYE€HWEM MHTAHUS MOTO-
pa.
uint8 ¢t BrakeFlags @marn. 10 OGUTOBAST MacCKa JJIsT TMO-
OMTOBBIX OTIEPAIHi.
0x1 - BRAKE ENABLED Viupasiienune TOPMO30M BKJIIOYEHO, €C-
i pJrar yCTaHOBJIEH.
0x2 - BRAKE ENG_PWROFF TopMO3 OTKII09aeT MUTAHAE [IAr0BO-
ro MOTopa, eciau ¢Jrar yCTaHOBJIEH.
uint8_t Reserved [10] 3apesepeuposano (10 GaiiT)
uintl6 _t CRC Konrpoapnas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza
Omnucanue: 3ammch HACTPOEK YITPABICHUS TOPMO30OM.
6.2.6.40 Komanpga SCAL
Kon xomanasr (CMD): «scaly mwin 0x6C616373.
Banpoc: (118 Gaiir)
uint32 t CMD Komanzna
float CSS1_A Koadbdunment MaCHITaONPOBAHMUST
JIJIsT aHAJIOTOBBIX M3MEPEHUil TOKa B
obmoTKe A.
float CSS1_B Kosddunuent capura mjada apaioro-
BBIX M3MEpPEHuil Toka B 0OMOTKe A.
float CSS2_A Koadbunment MaciTabupoBaHus
JIJIsl AHAJIOTOBBIX M3MEPEHWi TOKa B
obmoTke B.
float CSS2_B Kosddunument capura mjas aHaioro-
BBIX M3MepeHuii Toka B 0omMoTke B.
float FullCurrent A Kosdbunment MacHIITabupoBaHUsT
JIJIsT QHAJIOTOBBIX U3MEPEHUl TTOJTHOTO
TOKA.
float FullCurrent B Kosddunument capura mjs aHaoro-
BBIX M3MEPEHUI MOJIHOTO TOKA.
uint8_t Reserved [88] 3apesepsuposano (88 Gaiir)
uintlé_t CRC KontposbHas cymma

Orser: (4 Gaiir)

‘ uint32_t

[ CMD

‘ Komanna ‘

Onucanne: Komanna 3anucu KanubpoBodHbix Koagduimenros. KoManaa TOALKO /1Jis IPOU3BOANATEA. JTa,
bYHKIMS 3AMUCHIBAET CTPYKTYPY KAJIUOPOBOUYHBIX KOIDPUIMEHTOB B MaMATh KOHTPOJLIEpa. 1 KoIpdhu-
[IHEHTHI UCTIOIB3YIOTCS 1718t Tiepecuéra komos AL B Toku 0OMOTOK U MOJIHBIH TOK Torpebienus. Koaddumm-
enTh! crpynmupoBanbl B mapbl, XXX A uw XXX Bj; mapsr npeacrasasior coboii KoabhunenTs! JHHERHOTO

6.2. Onuncaxne npotokosa obmeHa

236



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.2.0

ypasuenus. IlepBoiit KO3 UIMEHT - TAHIEHC YIJ1a, HAKJIOHA, BTOPOl - MOCTOTHHOE cMmerenne. Takum obpa-
3oM, XXX CurrentimA] = XXX A[mA/ADC|XXX ADC_CODE[ADC] + XXX _B[mA].

6.2.6.41 Komanpga SCTL

Kon xomanasl (CMD): «sctly wmm 0x6CT746373.

Banpoc: (93 Gaiir)

uint32 t CMD Komanza

uint32 t MaxSpeed Maccue ckopocreif (B MOJHBIX TIa-
rax), HCHONB3YIOMMIICS TIPH yIIpaBJIe-
HHUH JPKOHCTHKOM WM KHOIKAMH BJle-
Bo/Bupaso. Juanazoun: 0..100000.
uint8_t uMaxSpeed MaccuB ckopocreii (B MUKpONIarax),
HCHOMB3YIOMMICA [IPU  yIpaBICHUH
JOKOMCTHKOM —HMJIM  KHOIKAMH  BJIe-
BO/BupaBo. Benmumna Muxpomara u
JIMATIA30H JOMYCTUMBIX 3HAYEHHUH 15t
JIAHHOTO TIOJIsSE 3aBUCAT OT BBIOPAHHO-
ro pexkuMa JejieHus mara (CM. moJie
MicrostepMode B engine _settings).
uint16_t Timeout Timeout[i] - Bpemsi B Mc, 10 mcrede-
HUH KOTOPOTO YCTAHABJIUBAETCS CKO-
pocrb max_speed[i+1] (ucmosb3yer-
Csl TOJIBKO IIPU YIPABJIECHAH KHOIKAa-
uintl6_t MaxClickTime MakcuMmasbHOe BpeMs KJIHWKa (B MC).
Jo ncredennst 3Toro BpeMeHu mepBast
CKOPOCTH HE BKJIIOYAECTCH.

uintl6 t Flags @uiarn. 910 OGUTOBAsT MacCKa JJIsI I1O-

OUTOBBIX OIEPAITHIA.

0x3 - CONTROL_MODE_BITS Butsr ynpasienns MOTOPOM € TIOMO-
IMBIO [KOMCTHKA, WJIH KHOMOK BJIe-
BO/BIIPABO.

0x0 - CONTROL _MODE _OFF Vipasiienue OTKJIIOYEHO.

0x1 - CONTROL MODE JOY YipasiieHue ¢ MOMOIIbIO JIZKOHCTUKA.

0x2 - CONTROL_MODE_ LR VipasiieHue ¢ HOMOIIBI0 KHOIIOK BJI€-
BO/BIIPABO.

0x4- CONTROL BTN LEFT PUSHED OPEN | Hakaras jeBast KHOIIKA COOTBETCTBY-
€T OTKPBITOMY KOHTAKTY, €CJH ITOT
dar ycraHOBIEH.

0x8- CONTROL BTN RIGHT PUSHED OPEN Hakarasi mpaBas KHOIKA COOTBET-
CTBYeT OTKPBITOMY KOHTAKTY, €CJIH
310T (pJ1ar yCTaHOBJIEH.

int32_t DeltaPosition Cwmerenne (genpra) mo3unuu (B M0
HBIX I11arax)

Continued on next page
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Tabnuuya 6.85 — continued from previous page
intl6_t uDeltaPosition JpobHast 9acTh CMEIEHNusT B MHKPO-
marax. Mcnoab3yerca TOMBKO € mia-
TOBBIM JIBHUTAaTEJIEM. BeJH/ILII/IHa MUK-

pomiara M JUAIA30H JOIYCTHMBIX
3HAYEHUIl JUIA JAHHOILO 1OJId 3aBU-
CAT OT BBIOPAHHOTO DEKUMA, IeJIe-
Hus mara (cM. mose MicrostepMode
B engine settings).

uint8_t Reserved [9] 3apesepsuposano (9 Gaiir)

uintl6 _t CRC Konrponpuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD

Komama

Omnucanume: 3anuch HacTpoek ynpasyienus moropoM. Ilpu seibope CTL MODE=1 Bkitouaercs ynpasie-
HUE MOTOPOM C HOMOUIBIO JPKOHCTUKA. B 9TOM pezkume npu OTKJIOHEHUH JI2KOMCTUKA HA MAKCUMYM JIBUTATEb
CTPEMUTCSI JABUTATHCST O cKopocThio MaxSpeed [i], rae i=0, ecam mpeapLaynyM HCMOIB30BAHNEM 9TOTO Pe-
KnMa He ObLIo BbiOpano Jpyroe i. Knonkn nepekimodaior Homep ckopoctu i. [Ipu Beibope CTL _ MODE=2
BKJIIOYAETCS YIIPABJIEHHE MOTOPOM C IIOMOIIbI0 KHOMOK left /right. TIpu nHaxkaruu Ha KHOIKM JABUraTe b HAYM-
HAET JBUIAThCs B COOTBETCTBYIOILYO CTOPOHY co ckopocTbio MaxSpeed[0], no ucrevenuu Bpemenu Timeoutl[i]
moTop asuraercs co ckopocrbio MaxSpeed [i+1]. IIpu uepexoue or MaxSpeed [i] na MaxSpeed [i+1] ueii-
CTBYeT yCKOpPEHUE, KaK OOBIYHO.

6.2.6.42 Komanpga SCTP
Kon xomauasr (CMD): «sctp» mam 0x70746373.
Banpoc: (18 Gaiir)

uint32 t CMD Komanza
uint8 t CTPMinError Mwunnmanbsroe otanune maros I

OT TIOJIOYKEHUSI IHKOJepa, YCTAHABJIN-
saioree piar STATE _RT ERROR.
N3amepsiercsa B mmarax LT,

uint8 ¢t CTPFlags @iarn. 910 OGUTOBAST MacCKa JJIsI IO-
OMTOBBIX OTIEPAIHil.
0x1 - CTP_ENABLED Konrposib 1m03uiuy BKJIFOYEH, €C/id
duar ycraHOBJIEH.
0x2 - CTP_BASE VYipasiieHue II0JI0KeHUEM OCHOBAaHO

HA JATYUKE BPAIIECHH, €CJIU YCTAHOB-
Jier 3roT ¢Jiar; B TPOTUBHOM CIIydae
- HA& YHKOJIEPE.

0x4 - CTP _ALARM _ ON_ERROR Boittu 8 cocrosane ALARM npu pac-
XOXKJIEHUY [O3UIMH, ecu (Jiar ycra-
HOBJIEH.

Continued on next page
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Tabnuuya 6.87 — continued from previous page
0x8 - REV_SENS INV Cericop cunTaercss akKTHBHBIM, KOTJA
Ha HEM (, WHBEPTHUDPOBAHUE EJIAET
aktuBHBIM ypoBeHb 1. To ectb ec-
JI1 He WHBEPTUPOBATH, TO JEHCTBY-
er obprunas Jjoruka - 0 310 cpabarbi-
BaHNE/AKTUBAIHS /aKTHBHOE COCTOSI-
HUE.
0x10 - CTP_ERROR_CORRECTION KoppekrupoBarh ommbku, BO3HUKA-
OLIME [IPU IPOCKAJIb3bIBAHUU, €CJIN
duaar ycranosyien. Paboraer TOIBKO ¢
suKozepoM. HecoBmecTmmo ¢ darom
CTP ALARM_ ON_ ERROR.
uint8 t Reserved [10] 3apesepruporano (10 GaiT)
uintl6 _t CRC Konrponpuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza ‘

Omnucanwme: 3anuch HACTPOEK KOHTPOJIs no3utmu (asis warosoro Asuraress). [Ipu yupasienun ITJT ¢ suko-
nepom (CTP_BASE 0) nosiBisieTcst BO3MOXKHOCTH O0HAPYKUBATH MOTEPIO maros. KoHTposiep 3uaet Koi-Bo
mraros Ha 060por (GENG::StepsPerRev) u pasperenune sukonepa (GFBS::IPT). IIpu BK/IIOYEHUN KOHTPOJIsI
(baar CTP _ENABLED), kouTpoJLiep 3al0MUHAET TEKYIIyI0o mo3uiuio B marax 1I/] u TeKyuryo no3uiuio
sHKozepa. Jlasmee, HA KaxKIOM Iare MO3WIMs IHKOAEPA MPeoOpPA30BBIBACTCS B IIATM W €CJIH PA3HUIA OKA-
spiBaercs Gosibie CTPMinError, ycranasnusaercs dpiar STATE CTP _ERROR. Ilpu ynpasneaunn 1T ¢
marankom 000poToB (CTP BASE 1), mosurust kouTpoaupyercs 1o Hemy. [lo aktuBHOMY (GPOHTY Ha BXOJE
CHHXPOHU3AINY KOHTPOJIJIEP 3allOMUHAET TEKyllee 3HadeHue maros. /lajee, mpu Kaxkaom ob0pOTe TpoBe-
pseT, Ha CKOJIbKO IaroB cMmecTusuch. Ilpu paccorsacoBanuu 6osee CTPMinError ycranasnuBaercs diar

STATE_CTP_ERROR.

6.2.6.43 Komanpga SEAS

Kon xomanger (CMD): «seasy miun 0x73616573.
Banpoc: (54 Gaiir)

uint32 t CMD Komanna

uintl6_t stepcloseloop  Kw Kosdpdunuent cmermenuns peasbHOIT
U 3aJaHHOI ckopocru, auanaszon [0,
100], 3nauenne no ymosdanuio 50.
uintl6_t stepcloseloop Kp low ObparHas CBs3b TIO0 MO3UIUH B
30HE MAJBIX CKOPOCTeH, JIMAama30H
[0, 65535], 3HaYeHUE 1O yMOJIYAHUIO
1000.

uintl6 t stepcloseloop Kp high ObparHas cBs3b O MO3WIAU B 30HE
GosibLIMX CKOpocTeli, auanazon [0,
65535], 3nadenue 1o ymosuuanuio 33.
uint8_t Reserved [42] 3apesepBupoBaHo (42 GaiiT)
uintl6_t CRC Kontpoaruas cymma

Orser: (4 Gaiir)
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| uint32_t | CMD | Komanza

Omnucanue: 3anuch PACHIMPEHHBIX HACTPOEK.

6.2.6.44 Komanga SEDS
Kopx xomangpr (CMD): «seds» iz 0x73646573.
Bamnpoc: (26 Gaiir)

uint32 t CMD Komanna

uint8 t BorderFlags Qiaru, OIpeaesaoNnine TUIl TPAHUTL K
TTOBE/IEHNEe MOTOPA TPHU UX JOCTHIKE-
HUU. DTO OUTOBAsE MacKa JJIsS MOOH-
TOBBIX OIEPAaIUii.

0x1 - BORDER_IS ENCODER Ecan dmar ycranoBieH, TpPaHUIIBI
OTIPE/IENISAIOTCS TIPETyCTAHOBIEHHBIMHU
TOYKAMHM Ha Inkajge no3uiuu. Eciaun
daar cOpoIleH, TPAHUAIBI OMPEIeIsa-
FOTCsI KOHIIEBBIMY BBIKJTIOYATEISIMHE.

0x2 - BORDER_STOP_ LEFT Eciu daar ycranosmeH, MoTop ocra-
HaBJIMBACTCA IIPpU JOCTHUKECHHUHN JIEBOI
I'PAHUILIBI.

0x4 - BORDER_STOP_RIGHT Ecmu daar ycranosieH, MOoTop ocra-

HaBJIMBAETCS TIPU JOCTUKEHUU Ipa-
BOW I'paHMUIIbI.
0x8 - BORDERS SWAP MISSET DETECTION | Ecan daar ycranosmen, MOTOp OCTa-
HaBJIMBAETCS TIPH JIOCTHKEHUH 000MX
rpanun. Hyzken ams mpemorBpare-
HUsl [OJIOMKH JBUTATEJsI DU HEpa-
BHJIBHBIX HACTPONUKAX KOHIEBBIX BbI-
KJII09aTesei
uint8 t EnderFlags Onarm, OmpemendroIe HACTPOUKH
KOHIIEBBIX BBIKJIIOYaTesei. 910 OuTo-
Bas MacKa, Jjisl MOOUTOBBIX OlEPAIil.
0x1 - ENDER SWAP Ecau dumar ycranosjen, mepBbiii KOH-
[EBOIi BBIKIIOYATE b HAXOIUTCS CIIPa-
Ba; UHAYE - CIIEBA.
0x2 - ENDER _SW1 ACTIVE LOW 1 - Konmnesoil mepekso4aresb, MOM-
KJTIOYeHHbIH K HOXKKe SW1, canraercs
cpabOTABIIIKM 110 HU3KOMY YPOBHIO HA
KOHTAKTe.
0x4 - ENDER _SW2 ACTIVE LOW 1 - Konnesoi#l mepexso4aresib, MOM-
KJTIOYeHHbIH K HOXKKe SW2, canraercs
cpabOTABIIKM 110 HU3KOMY YPOBHIO HA
KOHTaKTe.
int32_t LeftBorder ITosunus 7eBoit TpaHUIBI, HCIOTH-
3yercd  ecJau  yCTaHOBJIEH  iar
BORDER IS ENCODER.
Continued on next page

6.2. Onuncaxne npotokosa obmeHa 240



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.2.0

Tabnuuya 6.91 — continued from previous page

intl6 t uLeftBorder

Ilo3ummst Jj1eBOit TpPaHUIBI B MUKPO-
marax (MCIoJIb3yeTcsi TOJIBKO C IIa-
TOBBIM ,ILBI/IFaTeJ'IeM). Bennuuna mMuk-
ponrara #W AHAIIA30H OJOIIYCTHUMBIX
3HAYEHUN JJIst JAHHOI'O IOJIsi 3aBU-
CAT OT BBIOPAHHOTO DEKUMA, IeJIe-
Hus mara (cM. mose MicrostepMode
B engine settings).

int32 t RightBorder

Ilo3umust upaBoit  rpanuipbi, HUC-
TTOJIb3YeTCsT €CJIM  yCTAHOBJIeH iar
BORDER IS ENCODER.

intl6_t uRightBorder

Ilo3unusa npaBoit rpaHUIBI B MHKPO-
marax (HCIOJb3YeTCs TOJbKO C IIa-
TOBBIM ,ILBI/IFaTeﬂeM). Benunuuna muk-
poliara ¥ JHala30H JOMYyCTUMbIX
3HAYEHUN JJIsd JTAHHOIO MOJIsl 3aBU-
CAT OT BBIOPAHHOTO PEXKUMA, [eJIe-
must mara (cm. nmose MicrostepMode
B engine _settings).

uint8_t Reserved [6]

3apesepsuposano (6 Gaiir)

uint16_t | CRC

Kontponbraas cymma

Orser: (4 Gaiir)

| uint32_t | CMD

Komanna

Onucanume: 3anuch HACTPOEK TPAHUIL U KOHIEBBIX BBIK/IIOYATENEHH.

6.2.6.45 Komanpga SEIO
Konx xomanaer (CMD): «seioy mmn 0x6F696573.
Banpoc: (18 Gaiir)

uint32 t CMD

Komama,

uint8 ¢ EXTIOSetupFlags

Oarm HACTPOMKH PAOOTHI BHEIITHE-
I'0 BBOZA-BBIBOJA. DTO OUTOBASI MACKA
JiJ1si TIOOUTOBBIX OLEPATIHA.

0x1 - EXTIO SETUP OUTPUT

Eciu dmar ycranosieH, TO HOXKKA B
COCTOAHHUHN BBIBOJIAa, HHa4Y€ - BBOIA.

0x2 - EXTIO _SETUP INVERT

Ecnu daar ycranosieH, TO HyIH CIH-
TAIOTCSI AKTUBHBIM COCTOSTHHEM BBIXO-
Ja, a crajamomue (ppoHTHI KaK MO-
MEHT [OJIA9U BXOTHOIO CHTHAJIA.

uint8 t EXTIOModeFlags

®arm HACTPOMKYN PEKUMOB BHEITHE-
T'0 BBOZIA-BBIBOJA. JTO OMTOBASA MACKA
JI7Isl TIOOMTOBBIX OTIEPATIHIA.

0xf - EXTIO _SETUP_ MODE IN BITS

Buter, oTBewaromme 3a TOBeIEHUE
TIPW TIepeXo/ie CUTHAJIA, B AaKTUBHOE CO-
CTOdHUueEe.

0x0 - EXTIO_SETUP_MODE_IN_NOP

Huduero we menarth.

Continued on next page
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Tabnuuya 6.93 — continued from previous page
0x1 - EXTIO _SETUP_ MODE _ IN_STOP ITo mepennemy bpoHTY BXOIHOTO CHT-
HaJIa JleJaeTcd OCTAHOBKA JBHTATENA
(sxBuBasent komangpr STOP).

0x2 - EXTIO SETUP MODE IN PWOF Brmonnaer xomanny PWOF, obecro-
IUBast OOMOTKHU [IBUTATEJIS.

0x3 - EXTIO SETUP MODE IN MOVR Bomonnserca komanga MOVR ¢ mo-
CJEeJHUMU HACTPOUKAMU.

0x4 - EXTIO SETUP MODE IN HOME Brmomnaaerca komanga HOME.

0x5 - EXTIO SETUP MODE IN ALARM Boiitu B cocroaune ALARM npu me-
pexoie CHUTHAJA B AKTHBHOE COCTOSI-
HIE.

0xf0 - EXTIO SETUP MODE OUT BITS Burer Bbibopa 110BejieHusT Ha BLIXO/IE.

0x0 - EXTIO SETUP MODE OUT_ OFF Hozxka BCcerma B HEAKTUBHOM COCTOSA-
HUM.

0x10 - EXTIO SETUP MODE OUT_ ON Hoxkka Bcerja B aKTHBHOM COCTOS-
HUM.

0x20- EXTIO SETUP MODE OUT_ MOVING | Hoxka HAXOAUTCS B aKTUBHOM COCTO-
STHWW TIPU JTBUKEHWH.

0x30 - EXTIO SETUP MODE OUT ALARM | Hoxka HAXOAWTCS B aKTHUBHOM COCTO-
SHWWA TPH HAXOXKICHAU B COCTOSHHUN
ALARM.

0x40- EXTIO SETUP MODE OUT MOTOR _ ONoxka HaXOZUTCA B aKTHBHOM COCTO-
SIHWW TIPHU TO[ade MATAHUA Ha 0OMOT-

KH.
uint8_t Reserved [10] 3apesepeuposano (10 GaiiT)
uintl6é _t CRC Kourposnbnas cymma
Orser: (4 Gaiir)
| uint32_t | CMD | Komanzga ‘

Onucanne: Komanna 3anmucu mapaMeTpoB HACTPONKN PEsKMMOB BHEIHEro BBOJA,/BbIBOJA. BxomHbe cOObI-
T 00pabarTbiBaroTCs MO (GpPOHTY. BBIXOMHBIE COCTOSHUSI CUTHAIUIUPYIOTCS JIOTHYECKUM cocTositmeM. 1o
YMOJTYAHUIO HAPACTAIOINIWI (DPOHT CAUTAETCS MOMEHTOM IOIa9X BXOZHOIO CUTHAJA, 8 €IUHUIHOE COCTOSTHUE
CUYUTAETCA AKTUBHBIM BbIXO/IOM.

6.2.6.46 Komanga SEMF
Kop xomanasr (CMD): «semfs nian 0x666D6573.
Bamnpoc: (48 Gaiir)

uint32 t CMD Komanna

float L NaayKTHBHOCTD OOMOTOK JIBUTATES.

float R Comnporusienne 0OOMOTOK JTBUTATEJIS.

float Km DuieKTpOMexXaHuIecKuit  Koapduiim-
€HT JBUTATEJIS.

uint8 t BackEMFFlags ®jaru aBTOHACTPOEK IITArOBOTO [BH-
rarensd. 910 OUTOBas MaCKa s MO-
OUTOBBIX OIEPAITHIA.

Continued on next page

6.2. Onuncaxne npotokosa obmeHa 242



mDrive

PykoBopacteo nonb3osarens, Beinyck 3.2.0

Tabnuuya 6.95 — continued from previous page

0x1 - BACK_EMF INDUCTANCE_ AUTO

@Jjiar aBTOONPEIE/IEHUST WHIYKTUBHO-
CcTH OOMOTOK JIBHUTATEJIS.

0x2 - BACK_EMF_RESISTANCE_AUTO

®dsar aBroonpeseseHns CONPOTUBIIE-
HUST OOMOTOK JBUTATEJIS.

Ox4 - BACK_BEMF_KM_AUTO

@yar aBTOOIpPEETEHNsT 3TEKTPOME-
XaHUIECKOro KoddpuimeHTa aBura-
TeJIsl.

uint8_t Reserved [29]

3apesepsuposano (29 Gaiir)

uint16_t CRC

KonTponsnas cymma

Orser: (4 Gaiir)

| uint32_t | CMD

| Komanzga

Onucanume: 3anuch 3IEKTPOMEXAHUIECKUX HACTPOEK MIATOBOTO JABuraress. HacTpoiiku pa3nudHbl Ajis pas-
HbIX ABurareseii. [loxkamyiicTa, 3arpyKaiiTe HOBble HACTPONKHM, KOT/Ia, BBl MEHSIETE MOTOP.

6.2.6.47 Komanpga SENG

Kon xomanapr (CMD): «seng» uim 0x676E6573.

Banpoc: (34 Gaiir)

uint32 t CMD

Komama,

uintl6_t NomVoltage

HomunanbHoe HApsiKeHHE MOTOPA B
necarkax MB. Konrpommep Oymer co-
XpaHsAThb HAPIKEHUE HA MOTODE HE
BBIIIIE HOMUHAJIHHOTO, €CJIN YCTaHOB-
gen duaar ENGINE LIMIT VOLT
(ucnosb3yercs Toabko ¢ DC gsurare-
Jjem).

uint16_t NomCurrent

HomunanbHBIT TOK dYepe3 MOTOP
(e MA). Tok crabuiausmpyercs st
MArOBbIX ¥ MOXKeT OBITh Orpa-
wuden g DC(eciu  ycranosisien
dutar ENGINE LIMIT CURR).
Hwamnazon: 15..8000

uint32 t NomSpeed

Homunanphas (MakcumalsibHasi) CKO-
pocTh (B LeJIbIX HIarax/c uiid rpm Juist
DC wu maroBoro Jpurartessi B PeKN-
Me BeZyInero sukoznepa). Konrposep
6yZeT COXpaHATb CKOPOCTh MOTOPA He
BBIIIIE HOMHHATBHO, €CIH yCTaHOB-
nex ¢uar ENGINE_LIMIT_RPM.
Huamazon: 1..100000.

Continued on next page
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Tabnuuya 6.97 — continued from previous page

uint8 t

uNomSpeed

MuxkpormaroBast 9acTh HOMUHATBHON
cKOpocTH  MOTOpa  (MCHOJIb3yeTCs
TOJIBKO C IIIarOBbIM ,B;BI/II‘aTe.HeM) .
Benuuuna MHKpOOIara # JIualla30H
JOIIyCTUMbBIX 3HAa4YeHU# [Jid JIaHHO-
TO M0IOJd 3aBUCAT OT BbI6paHHOFO
pexkuMa JejieHusd 1mara (CM. ToJie
MicrostepMode B engine _settings).

uintl6_t

EngineFlags

Qaru, yupassiomue paboToi MOTO-
pa. DTo 6uTOBasS MacKa JJsS TOOWTO-
BBIX OIlepaIuii.

0x1 - ENGINE_REVERSE

®uiar pesepca. CBA3bIBaET HALPABIIE-
HUe BPAINEHUST MOTOpA C HATPABJIE-
HUEeM cuera Tekymeit mosurmu. Ilpn
cOporenaoM durare (M0 yMOIIAHHIO)
MPUKIATBIBAEMOE K MOTOPY MOJIOXKH-
TEJIbHOE HAIPSYKEHUE YyBEJIUYUBAECT
cuerunk mo3umwn. U waoGopor, mpm
YCTAHOBJIEHHOM (bjrare CIeTINK MO3M-
U YBEJIMIUBAETCs, KOTIA K MOTOPY
MPUIOKEHO OTPUIATETHLHOE HAIIPS-
xenne. 3menure cocrosume ¢irara,
€CJIM TOJIOXKUTEIbHOE BPAIEHUE MO-
TOpa YMEHBIAET CUETINK TTO3UITHIH.

0x2 - ENGINE_CURRENT_AS_RMS

®rar WHTEpPIpETAlMH 3HAYEHHs TO-
Ka. Ecim daar cmgar, To 3amaBae-
MOe 3HaueHWe TOKa WHTEPIPETHPY-
ercss KaK MAaKCHMAaJIbHAs aMILIATY-
na Toka. Ecam daar ycranosseH, To
3a/1aBaeMOe 3HAYEHHE TOKa HMHTEp-
[PETHPYeTCs KaK CpeJHeKBajpaTHd-
HOE 3HAYEeHME TOKA (/I L1ArOBOIO)
WJIN KaK 3HAYEHNE TOKa, TTOCYUTAHHOe
M3 MAKCHMAJIbHOTO TETJIOBBIIEICHNUS

(BLDC).

0x4 - ENGINE_MAX_SPEED

®ar MmakcuMaabHON ckopoctn. Ecmm
dar ycTaHOBJ/IEH, IBUKEHNE MIPOUC-
XOJIUT HA MAaKCUMAJIbHOU CKOPOCTH.

0x8 - ENGINE _ANTIPLAY

Komnencamusa marodra. Ecaum  dmar
YCTAHOBJIEH, MO3UIIMOHEp Oymer moi-
XOJIUTH K 33/IJaHHOIT TOYKE BCEr/ia C O/I-
HO# cropoubl. Hanpumep, npu moaxo-
Jie CjeBa HUKAKUX JIONOJTHUTEIbHBIX
JeiicTBuil He CoBepLIaeTCd, & IIPU 110/1-
XOZe CIpaBa TO3UIMOHED NPOXOIUT
MEeJIEBYIO MO3UIUIO HA 33JaHHOE Pac-
CTOSAHASA W BO3BPAIIAETCA K Hell OnAaTh
2Ke CIIpaBa.

0x10 - ENGINE_ACCEL_ON

Vcekopenne. Ecnu duar ycranosew,
JABUZKEHNE MTPOUCXOAUT C YCKOPEHUEM.

Continued on next page
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Tabnuuya 6.97 — continued from previous page
0x20 - ENGINE LIMIT VOLT HommranpHOE HampsaKeHHE MOTOpPA.
Ecim ¢daar ycranosmen, Hampsike-
HHE Ha MOTOpE OTPAHUYNBAETCS
33/JAHHBIM ~ HOMWHAJILHBIM — 3HAYE-
nuem(ucnosb3yercs Toabko ¢ DC
JIBUTATETIEM).
0x40 - ENGINE LIMIT CURR Homunanbuelii TOK MoTOpa. Ecim
ditar ycTaHOBJIEH, TOK 4Yepe3 MOTOp
OIDAHUYUBACTCH  3aJAHHBIM  HOMU-
HAJBHLIM  3HAYeHHeM (UCHOJIb3yeTCs
roabko ¢ DC apuraresem).
0x80 - ENGINE LIMIT RPM Homunanbuas yacrora BpalieHus Mo-
Topa. Ecim daar ycramnosnen, gacTo-
Ta BpAIEHNsT OTPAHUYNBACTCS 33 1aH-
HBIM HOMHWHAJIbHBIM 3HAYEHUEM.
intl6_t Antiplay KosmmgecTtBo maroB gsuraresis wian
WMITYJIHCOB SHKO/IEPA, Ha KOTOPOE MOo-
3UIOHeD OyZeT OTbe3Karb OT 3a-
JTAHHON IMO3UINH A4 MOIXO0Ja K Heit
C OmHON u TOH ke CcTOpoHBI. Mc-
[OJIb3YeTCsl, €CJIM YCTAHOBJIEH iar
ENGINE ANTIPLAY.
uint8 t MicrostepMode Hacrpoiiku MHKPONTIAroBOro pexku-
Ma(MCHOJIb3YETCsl TOJIBKO C LIArOBbIM
apuraresiem). Begmuuaa mukpoma-
ra W [AWamna3oH JONYCTUMBIX 3Ha-
YeHu# I8 JAHHOTO TIOJs 3aBHUCAT
OT BBIOPAHHOTO pEXKUMA JeTEeHUs
mara (cm. nose MicrostepMode B
engine settings). 1o Gurosas Macka
JIJIsT TTIOOUTOBBIX OTIEPAITHiA.

0x1 - MICROSTEP MODE_ FULL ITonHoMmMAaroBeIit pexuM.
0x2 - MICROSTEP MODE_ FRAC 2 Henenne mrara 1/2.
0x3 - MICROSTEP MODE FRAC 4 Henenue mara 1/4.
0x4 - MICROSTEP MODE_FRAC 8 Henenne mrara 1/8.
0x5 - MICROSTEP MODE FRAC 16 Henenue mara 1/16.
0x6 - MICROSTEP MODE_FRAC 32 Henenne mara 1/32.
0x7 - MICROSTEP MODE FRAC 64 Henenue mara 1/64.
0x8 - MICROSTEP MODE_ FRAC 128 Henenne mara 1/128.
0x9 - MICROSTEP MODE FRAC 256 Henenue mara 1/256.
uintl6 t StepsPerRev KosmgecTBo mosiHBIX IMaros Ha 0060-

POT(MCIOMB3YETCA TONBKO € IATOBBIM
jasurarernem). Juanazon: 1..65535.
uint8_t Reserved [12] 3apesepeupoBano (12 GaiiT)

uintl6 _t CRC Konrponpuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

Onucanne: 3anuch HACTPOEK MOTOpa. HacTpoitku onpeaessitor HOMUHAIBHBIE 3HAYEHUS HAPSKEHNU s, TOKA,
CKOPOCTH MOTOpPA, XapaKTep ABMKeHusi u Tul Moropa. lloxkasmyiicra, 3arpyzkaiitTe HOBble HACTPOUKHU KOTA
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BbI MEHsETe MOTOD, SHKOAEeD min no3utmonep. Ilomaure, 40 HenpaBuibHbIe HACTPORKU MOTOPA MOLYT IIO-

BPEIUTH 00OPYIOBAHUE.

6.2.6.48 Komanga SENI
Kon xomanasr (CMD): «seni» nmm 0x696E6573.
Banpoc: (70 Gaiir)

uint32 t CMD Komanza

int8 ¢ 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)
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| uint32_t | CMD | Komanza

Omnucanue: 3anuch nHdGOpMaIKU O TUIIE MOTOPA M TUIE CUJIOBOIO JIpaiiBepa.

6.2.6.51 Komanpga SEST
Kopx xomanapr (CMD): «sests mmu 0x74736573.
Bamnpoc: (46 Gaiir)

uint32 t CMD Komanna

uintl6_t Param1

uint8_t Reserved [38] BapesepeupoBaHo (38 GaiiT)
uintl6é t CRC Kourposnbuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Onucanume: 3anuch pacIiupEeHHBIX HACTPOEK. B HACTOsIIEe BpeMsi HE UCIOJIb3YETCs.

6.2.6.52 Komanpga SFBS
Kon xomanasr (CMD): «sfbsy nmm 0x73626673.
3anpoc: (18 Gaiir)

uint32 t CMD Komanza

uintl6 t IPS KonmaecTtBo oTC4éTOB 3IHKOAEpPA HA
obopor Basa. Jwmamazom: 1..65535.
[Mone ycrapesno, peKOMEHyeTcst 3aIi-
ceiBarb 0 B IPS u ucnosw3oBars pac-
mupenHoe mojie CountsPerTurn. Mo-
JKeT TTOTPeOOBATHCSI OOHOBJIEHHE MUK-
poIporpaMMbl KOHTDOJLJIEPA JO MO-
cJaeHell Bepcuu.

uint8 ¢t FeedbackType Tun obparHOit cBs3u. ITO OWTOBAS
MaCKa, [IjIsi TIOOMTOBBIX OMEPAIHii.
0x1 - FEEDBACK ENCODER Obparnas ¢Bs3b C MOMOIIBIO YHKOJE-
pa.
0x4 - FEEDBACK EMF Ob6parnas cBs3b mo DJIC.
0x5 - FEEDBACK NONE ObpatHas CBsI3b OTCYTCTBYET.
0x6 - FEEDBACK ENCODER_MEDIATED ObparHas CB3b MO 3HKOJEPY, OIO-

CpeaOBAHHOMY OTHOCHUTE/IbHO JIBUI'a-
TesisT MeXaHW4ecKoil mnepezadeit (Ha-
IpUMep, BUHTOBOI mepenadei).

uint8 t FeedbackFlags @yarun. 910 OMTOBAs MAacKa IS IIO-
OUTOBBIX OIEPAITHIA.
0x1 - FEEDBACK ENC_REVERSE OOGpaTHBIl CUeT y SHKOAEPA.
0xc0 - FEEDBACK ENC TYPE BITS Burel, orseuaroniye 3a Tull SHKOIEPA.
0x0 - FEEDBACK ENC TYPE AUTO Onpenesnsier THII SHKO/IEPA ABTOMATH-
9EeCKH.

Continued on next page
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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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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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Tabnuua 6.113 — continued from previous page

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.

Continued on next page
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Tabnuua 6.117 — continued from previous page

float Supply VoltageMin MunnmMa bHOE HAMPSKEHNE TUTAHUS
(B). Tun ganusix: float.

float Supply VoltageMax MakcumasibHOE HALIPAKEHNE TTUTAHUS
(B). Tun manusbix: float.

float MaxCurrentConsumption MakcumasnbHoe mOTpedsIeHne  TOKA
(MA). Tun nannbix: float.

uint32 t PPR KosmgecTBo orcuéroB Ha 060poT

uint8_t Reserved [24] 3apesepsuposato (24 Gaiir)

uintlé_t CRC Kontposbphas cymma

Orser: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza

Onucanne: 3amuch HacTpoek garunkop Xosia B EEPROM. ®@yHkuus Q0JI2KHA HCIOIL30BATHCA TOJBKO
HPOU3BOAUTEIEM.

6.2.6.58 Komanga SJOY
Kop xomanasr (CMD): «sjoy» win 0x7T96F6AT3.
3amnpoc: (22 6aiir)

uint32 t CMD Komanna

uintl6_t JoyLowEnd 3nadeHue B Imarax —JRKOMCTHKA,
COOTBETCTBYIOIIEE HUKHEN TpaHUIe
JUAana3oHa  OTKJIOHEHHA  YCTPOM-
crBa. JlomKHO jlekaTh B IIpejiesiax.
Huamazon: 0..10000.

uintl6_t JoyCenter 3Hadyenwe B marax JKONCTHKA,
COOTBETCTBYIOIlee HEOTKJIOHEHHOMY
yerpoiicrBy.  JIOMKHO — JexkaTh B
npeaenax. Juamazon: 0..10000.
uintl6 _t JoyHighEnd 3Hadyenwe B marax JKONCTHKA,
COOTBETCTBYIOIlee BepXHEH TIpaHule
JUama30Ha — OTKJIOHEHUsI  yCTPOii-
crBa. JIOMKHO JiexkaTb B Mpejesax.

Huamazon: 0..10000.

uint8 t ExpFactor DaxTOp IKCIOHEHITHATLHON HeJTUHEH-
HOCTH OTKJINKA JIZKOUCTUKA.
uint8 ¢t DeadZone OTKJIOHEHHUE OT CPETHETO TTOJIOXKEHN S,

KOTOpPOE HE BBI3bIBAET HAYAJa JIBU-
Kenus (B J€CATHIX JOJISIX IIPOLEHTA).
MakcumasibHOe MEPTBOE OTKJIOHEHHE
+-25.5%, 49TO COCTaBJSET MOJIOBUHY
pabouero auamna3ona, JKOHCTUKA.

uint8 t JoyFlags ®parm  ynpaBi€eHUus — JZKOWCTHKOM.
910 O6uTOBasg MackKa Ajs HOOUTOBBIX
oneparmuii.

Continued on next page
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0x1 - JOY REVERSE Perepc Bo3neiicTBus mxoiictrka. Or-
KJIOHEHUE JIXKOWCTHKA K OOJIBIITIM
3HAYEHUAM MPUBOIUT K OTPUIATEH-
HOI CKOPOCTH W HA0OOPOT.
uint8_t Reserved [7] 3apesepeupoBaHo (7 GaiT)
uintl6 _t CRC Konrponpuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzna

Onucanme: 3anuch HACTPOEK mKoiicTuka. [Ipm orkjaoHeHUN mxkoiicTuka 601ee dem Ha DeadZone ot 1eH-
TPAJBHOTO TIOJIOXKEHUS HAYMHAETCS JIBUXKEHUE CO CKOPOCTBIO, ONMPEIE/sieMOil OTKIOHEHUEM XKONUCTHUKA OT
DeadZone 1o 100% orknonenust, mpuyeM oTkjaoHeHnio DeadZone cOOTBETCTBYET HyseBasi CKOpOCTh, a 100%
orksonenus coorsercryer MaxSpeed [i] (em. komanay SCTL), rae i—0, eciiu npeabLayuM UCIOJIb30BAHMK-
€M 3TOro pexkmma He ObLTO BhIOpaHo apyroe i. Ecam cremyromas cKOpocTh B TaDJUIE CKOPOCTEH HyJieBas
(uesiasi ¥ MMKDPOLIArOBas 4acTu), TO Lepexoja Ha Heé He npoucxoiur. DeadZone Bbluucisercs B JECATbIX
JIONAX TIporenTa orkjaonenus ot nearpa (JoyCenter) mo mpasoro wim jieBoro makcumywma. IlogpoGuee cM.
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.

Continued on next page
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Tabnuua 6.121 — continued from previous page
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.

Continued on next page
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Tabnuua 6.125 — continued from previous page

KoncranTta  KpyTsImero  MOMEHTA,
OIpeIeAomas KoM PUIUEHT TPO-
ITOPIUOHAJIBHOCTH MaKCHUMaJIbBHOT'O
MOMEHTA CHJIbI POTOPA OT MPOTEKA-
owero B obmorke Toka (MH m/A).
Ucnonws3yercss B ocuoBHOM gyt DC
gsuraresneit. Tun mamaeix: float.

KoncranTa cKOpOCTH, OIpeesaonas
SHAYEHUE WM AMILIATY/Y HALPAZKE-
HUs HABEIEHHON WHIYKIMN TIPH Bpa-
mennn poropa DC mwaum BLDC aBu-
rarens (06/mun / B) miau marosoro
npuraress (mar/c / B). Tun nanabix:
float.

IpagmeHT  KPYTAIMIEr0  MOMEHTA
(06/mun / MH m). Tun gaunbix: float.

MexaHnyeckast MOCTOSTHHAST BPEMEHU
(mc). Tun ganusx: float.

MakcumanbHasg pa3pernéHHas CKo-
pPOCTh  [If  IIArOBBIX  JIBUTATEJIEH
(mar/c) wan mus DC u BLDC apu-
rareseit  (06/muu). Tum JaHHBIX:
float.

MakcumasbHBI TOK B oO6MoTKe (A).
Tun mammbix: float.

Besonacuasd IMTENBHOCTD  MAaKCH-
MaJIbHOTO TOKa B 06MoTKe (Mc). Tum
mannabix: float.

Tok moTpebieHnsT B XOJOCTOM pe-
xume (A). Ilpumensierca mas DC
n BLDC pgsuraremneii. Tun maHHBIX:
float.

CropocTh B XOJIOCTOM  PEXKHUME
(06/mun). Ilpumensiercs anst DC wu
BLDC ngpurareneit. Twum maHHBIX:
float.

3apesepsuposano (24 6Gaiir)

float TorqueConstant

float SpeedConstant

float SpeedTorqueGradient
float Mechanical TimeConstant
float MaxSpeed

float MaxCurrent

float MaxCurrentTime
float NoLoadCurrent

float NoLoadSpeed
uint8_t Reserved [24]
uint16_t CRC

KonTponbrasa cymma

Orser: (4 Gaiir)

‘ uint32 t ‘ CMD

‘ Komanna

Omnucanue: 3anucek Hacrpoek jgpuraresiss B EEPROM. @yuKius J0/KHA UCTONIB30BATHCSA TOIBKO TPOU3BO-

JHATEJIEM.

6.2.6.62 Komanga SNET

Kop xomanasr (CMD): «snet» nan 0x74656E73.

3amnpoc: (38 Gaiir)
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uint32 t CMD Komanna
uint8 t DHCPEnabled Onpenenser cnocod mosydenus: 1P-
azpeca KanajiaoB. Moxker IpuHUMATD
3navenns: 0 — crarmydeckm, 1 — de-
pe3 DHCP.
uint8 t IPv4Address IP-azpec ycrpoiictBa B dopmare
X.X.X.X.
uint8 ¢ SubnetMask Macka noaceru B popmare X.X.X.X.
uint8 t DefaultGateway [[Lito3 ceru 110 ymoayanuto B popma-
Te X.X.X.X.
uint8_t Reserved [19] 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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Tabnuua 6.131 — continued from previous page

uint8 ¢ CtrlFlags Hacrpoiiku koHTpOJIIEpA. DTO OUTO-
Basi MaCKa, JJIsi MOOUTOBBIX OMTE€PAIIHii.
0x1 - EEPROM PRECEDENCE Ecau daar ycranossien, To HacTpoii-

kn B EEPROM moaBm:>kKM WMerOT
TMIPUOPHUTET HAJ, TEKYIIUMU HACTPO-
KaM¥ ¥ 3aMEHSIOT WX pu OOHAPYKe-

unn EEPROM.
uint8 t Reserved [7] 3apesepeupoBato (7 GaiT)
uintl6 _t CRC Konrponpuas cymma
Orser: (4 Gaiir)
| uint32_t | CMD | Komanza

Omnucanue: 3anuch M0JIb30BATEIbCKOIO HMEHU KOHTPOJLIEpa u Hacrpoek B FRAM.

6.2.6.65 Komanga SNVM
Kop xomanasr (CMD): «snvmy uian 0x6D766E73.
Bamnpoc: (36 Gaiir)

uint32 t CMD Komanna

uint32 t UserData ITonw3oBarennckme mamubre. MoryT
ObITH YCTAHOBJIEHBI MOJIH30BATEIEM
ais  ero ymoocrBa. Kaxkawrii 3gte-
MEHT MACCHUBa XPAHUT TOJHKO 32 Ou-
Ta IIONH30BATENbCKUX JAHHBIX. ITO
BasKHO HA cuUcTeMax Ije Tum int co-
Jep:kut bosbie yem 4 Gaiita. Hampu-
Mep 3TO Bce cucTteMmbl amd64.
uint8_t Reserved [2] 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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Tabnuua 6.135 — continued from previous page

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
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Tabnuua 6.172 — continued from previous page

intl6_t WindingVoltageA

B cayuae I/, manpsizkenne HA 00-
morke A (B gmecarkax MB); B ciyuae
GECIIETOYHOr0, HAMPSXKEHWe Ha Tep-
Boit oomotke; B cirydae DC - na enun-
CTBEHHOI.

intl6_t WindingVoltageB

B cayuae /I, namnpsikeane HA 00-
morke B (B gecarkax mMB); B ciyuae
6eCIIETOYHOr0, HAIPSKEHUE Ha BTO-
poii oomotke; B cirydae DC ne ucnosb-
3yeTcs.

intl6 t WindingVoltageC

B ciy4aae GecieToaHOr0, HANIPSIKEHNE
Ha Tperbeii 00MoTKe (B necarkax MB);
B caydae HIJT n DC e ncmonn3yercs.

intl6 t WindingCurrentA

B cayuae I/, Tok B obmorke A (B
MA); B ciyvae GeCiero4HOro, TOK B
nepBoit oomorke; B ciaydae DC B ejun-
CTBEHHOI.

intl6 t WindingCurrentB

B ciayuae IIIJ, Tok B obmorke B (B
MA); B ciyvae Geciero4Horo, TOK B
BTOpOIT 0bMOTKe; B ciryuae DC ne uc-
TTOJTBE3YETCS.

intl6 t WindingCurrentC

B caygae GecmieTrogHoro, TOK B Tpe-
rheit oomorke (B MA); B cayuae IIIJT
u DC me ucmonb3yercs.

uintl6 t Pot

3HadeHne Ha aHAJIOrOBOM Bxoje. Jlua-

nazon: 0..10000

uintl6 t Joy

[Tonoxkenne MKONUCTUKA B JECATUTHI-
caanbix aoasx. Jdwamazon: 0..10000

intl6_t DutyCycle

Kosdpdunment 3anonnennsa [TTM.

uint8_t Reserved [14]

3apesepsuposano (14 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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Tabnuua 6.174 — continued from previous page

uint8 t Minor BropocTenenublii HOMEDP BEPCUU Ke-
Je3a.

uintl6_t Release Howmep npaBok 310it Bepcuu xeje3a.

uint8_t Reserved [12] 3apesepeuposano (12 GaiiT)

uintl6é t CRC Kourposnbuas cymma

Ormmcanne: Bo3spamaer nadopmarmio 06 yerpoiicrse. JlocTynHa Kak W3 IPOMMWBKY, TaK U U3 OyTI0a,1epa.

6.2.6.86 Komanga GETM
Kop xomanasl (CMD): «getms nin 0x6D746567.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
OtBer: (216 6aiir)
uint32 t CMD Komanza
int32 t Speed Tekymas CKOPOCTH B MUKPOITIATax B
cekyHy (UeJIble 1Iaru nepecyYuThiBa-
FOTCS C YYETOM TEKYIIEro pexkuMa Jie-
JIEHUS 11Ara) WM OTCYETaX YHKOAEPA
B CEKYH]Y.
int32_t Error Tekyrmas cKOpOCTh B MHUKPOIIIArax B
cekyHy (1eJble 1Iard 1nepecyuTbiBa-
I0TCS C YYETOM TEKYIIEro pexKumMa Jjie-
JIEHWs T11ara) WM OTCYeTaxX SHKOAEPa
B CEKYH]Y.
uint32_t Length Jnnaa pakTHIecKux JaHHBIX B Oyde-
pe.
uint8_t Reserved [6] 3apesepeupoBato (6 GaiiT)
uintl6_t CRC Kontpoaruas cymma

Ommucanne: 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 ‘
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Tabnuua 6.178 — continued from previous page

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.

Continued on next page
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Tabnuua 6.178 — continued from previous page

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

Continued on next page
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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).

Continued on next page
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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)
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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.

6.2. Onuncaxne npotokosa obmeHa 289



mDrive
PykoBopacteo nonb3osarens, Beinyck 3.2.0

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
KOMaHJa Zero JejaeT TeKymryio nosuruio 0, a mo3umuio Hasnadenus - 100. He uamenser pexkum JIBUKEHUS:
T.€. €CJIA JIBUXKEHHUE OCYIIECTBJISIIOCH, TO OHO ITPOJIOJIZKAETCS; CJIU MOTOP HAXOJUJICS B PEXKUME «yJIeprKa-
HUs», TO TUIl YAEPKAHUSA COXPAHSIETCS.

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.

6.4 Ckpuntbl mDrive Direct Control
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o Kpam%‘oe onucarue A3vlKa

Tunwv darnvix

— Hnempyryuu

Obsasaerue nepemeHHbLs
— Katouesnvie u 3ape3epsuposartvle cA08a
— Qynryuu
e [lodceemra cunmarcuca
o Jlonoanumenvnoe pynkyuu, npedocmasasemoe mDrive Direct Control
— Banuce 6 a0z mDrive Direct Control
— Badepoicka sbinosHeHUs CEPUNMA
— Cosdanue obsexma muna <ocoy»
— Cosdanue obsexma muna <Patiig
— Cosdanue cmpyxmypos KaiubposKy
— Hoayuenue caedyrowezo cepuiinozo Homepa
— Ootcudanue 0cmanosky 08UNCEHUSA
— Qyuryuu bubsuomexuy libzime
o [Ipumepol
— Crpunm-npumep pabomu, ¢ bUMOBHLMU MACKAMU
— Ckpunm ckanuposanus u 3anucu 6 gatin
— Mm0200¢HbITL CKPUNM YUKAUMECKO20 J6UNCEHUA
— O0HOOCHBLT CKPUNM YUKAUYECK020 8UNCEHUA
— Ckpunm nposepku kaaubposku domausnet: no3uyuy
— Ckpunm 044 NOUCKQ CEPUTHBLE HOMEPOB KOHMPOALEPOS
— Ckpunm nepemewsenus u odcudanus
— Crpunm cayuwaiinozo cdeuza
— Ckpunm ycmanosku ny.aeot no3uyuy
— Crkpunm 0aa a6MOMECMUPOBAHUA
— Tecm ma nepecevenue 2panuy,
— Tecm nacmpotixu ¢ 3aMEHYMbLM KOHMYPOM
— Ckpunm duckpemmnozo deusicenus
— OKCNOHENYUANDHOE USMEREHUE TO3UYUY UCTIONb3YIOULUE USET UNILS
— Ilazoewiti crpunm ucnoavbayouyull user units
— Illazo6witi cxpunm

— Tecm karubposky domawrets nosuyuu cuznanry co exoda EXTIO

— Ckpunm deusicenusn no sin
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— Crpunm nepemewenus no cuenary co erxoda EXTIO. Jlsuscenue ocywecmessemcs 6 user
units

— Bepoammnwie mecmot
— Crpunm 6unosnarwull pad cmewerul ¢ Kasubposro
— Tecm ma nponyck wazos

- Cw,pumn mecmuposaruA CUHTPOHU3AUUU

- C?(?])u'fl’fﬂ mecmuposarus owubox CUHITPOHU3AUUU

Ckpunrrossrii 1361k mDrive Direct Control peanm3osan ¢ momombio QtScript, oH B CBOIO odepemh OCHOBaH
na ECMAScript.

ECMAScript — 310 BCcTpanBaeMblii paciiupsieMblil He UMEIOIIUii CPeICTB BBOIA,/ BBIBO/IA S3bIK IIPOIPAMMUPO-
BaHUsl, UCIIOJIb3YEeMbIil B KA4€CTBEe OCHOBBI JIJIsl IIOCTPOEHHS APYIUX CKPUITOBBIX A3bIKOB. CTaH1apTU3MPOBaH
MexxayHapoauoil opradusanueii ECMA B cuenndukanun ECMA-262.

Wcnonw3yercs TpeThs peJaKIug CTAHIAPTA.

6.4.1 Kpatkoe onucaHue sizbika

6.4.1.1 Twunbl gaHHbLIX

B ECMAScript nogaep:kuBaiorcs AeBaTh TunoB ganubix. Tpu u3 uux (Reference, List, u Completion) uc-
MOTB3YIOTCA TOJIBKO KAK MPOMEXKYTOUYHBIE PEe3y/IbTaThl PAcUeTa 3HadYeHuil Buipazkeruit. QcraBinmecs mMecTh
THUIIOB ITO:

e Heompenenénnbrit,
e Hymeroit,

o Jloruueckwnii,

o CTpOKOBBIIA,

e UYwucoBoit,

OOBbEKTHBIN.

6.4.1.2 Nucrpykuun

Hawubosee pacnpocrpanentbie kKoucTpyKimn s3bika ECMAScript mpejgcraBienbl B Tabiuie HIXKe:

HasgaHue Mpumenerne KpaTkne cefeHuns

Buok {[<cnucok uncrpyxuuii>|} Heckosibko uHCTpYKIHI MO2KHO 0Obe1u-
HUTH B OIUH OJIOK (DUTYPHBIME CKOOKA-
MU.

ObbsiBienue nepe- | var <cnmcok oObsBiIeHus nepeMeHubix > | I[lepemennas OObsBISIETCS € TOMOIIBIO

MEHHOI KJIIOYEBOTO CJIOBA «Vars.
Ilycras wuHCTPYK- | ; Touka ¢ 3amaToil ABIAETCS IMyCTOW WH-
st cTpyKnueil. 3akaHYMBATH CTPOKU TOU-

KOH C 3al4TOil He 00d3aTelIbHO.
Continued on next page
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Tabnuua 6.238 — continued from previous page

HazsaHnue

Mpumenerue

Kpatkue ceegenus

YceioBue

if (<ycnoBue>) <wmHCcTpyKimsi> | else
<HMHCTPYKIMs > |

YCII0BHOE BBIMTOJTHEHWE MOXKHO MTPOU3BO-
JIATH C TIOMOIIBIO KJIIOYEBBIX CJI0B «if . ..
else». Eciin ycioBue BepHO, TO BBITTOJIHS-
eTcs HHCTPYKIus 0JI0Ka if, B mpoOTUBHOM
CJIy9ae BBITIOJIHAETCS NHCTPYKIHs OJIOKA,
else, ecin OH MMPHUCYTCTBYET.

ITukn

do <reno mmkma> while (<ycrosue>)
while (<ycmoBne>) <remo mukma> for
([<BBIpazkenne 1>]; [<ycnoBue>|; [<BbI-
paxeHne 2>|) <TeI0 NUKIa>

UK MOXKHO Peajn30BATh HECKOJIBKH-
MU pasnuaabiMu criocobamu. Dopma, «do

while ...» BbINOJHAET TEJIO LHUKJIA
KAK MUHUMYM OJIUH Pa3 U MOKA YCJIOBUE
BepHo. @opma «while ... do ...» BbI-
MOJIHSIET TEJIO IUKJIA MOKa YCIOBUE BEp-
Ho. ®opma «for ...» BBIMOJIHSET BbIpA-
JKeHue 110 Havasa (Bbipaxkenue 1), a 3a-
TEM BBIMOJTHAET TEJIO IUKIA KazKIbIH pa3
[IOCJIE BBIMOJTHEHUS UTEPATUBHOTO BhIPA-
JKEHWsT (BBIPAYKEHWE 2) W TTPOBEPKH YCJIO0-
BUSI HA, UCTUHHOCTbD.

Bosspar

return [<expression>|

IIpekpamaer BoImogHeHNE (QYHKIAA U
BO3BPAIAET BbIPAXKEHHUE KAK PEe3yJIbTar.

T'eneparnus uckio-
qeHusi

throw <sbIpazkenue>

l'enepupyer uckio9YeHne, KOTOPOE MO-
KeT OBITH 0OPAOOTAHO KOHCTPYKITHEIH try
(cM.HUKE).

Baoxk try

try <6mok> catch (<uaenTudurarop>)
<6mok> try <6mok> finally <6mok>
try <6uiok> catch (<uaenruduxarop™)
<6aok> finally <6sok>

Wcnonb3yercst COBMECTHO € MCKJIIOYUEHH-
avu. KoHcrpykims «try catch ...
finally» nbiTaercs BbIIOIHUTL OJIOK try.
Eciu B 3TOM 6J10KE TIPOUCXOIAT HUCKITIO-
YeHue UIeHTU(PUKATOD, TO BBITOTHSIETCS
comep:kumoe Oj0ka catch. ITocme Bcero
6e3ycsoBHO BbINOsHsIeTCs Osok finally.
Oun u3 6710K0B «catchy u «finally» mo-
2KEeT OTCYTCTBOBATD.

6.4.1.3 Ob6bsBNEHME NEpeMeHHbIX

IlepeMenHble OLpemessAOTCa C MOMOIILI0 KJIYEBOro cjioBa var. [Ipu oObsaBIeHrr IepeMeHHasi IOMEIaeT-
¢ B 00J1aCTb BHIUMOCTH, COOTBETCTBYIONLYIO0 (DYHKIMH, B KOTOpO#l oHa obObsaBigercsa. Ecium mepeMenHas
o0bsaBIsieTcss BHe (DYHKIW, OHA TTOMEIIAETCs B TIOOAJBHYI0 obsacTh Buaumoctu. Co3maHne mepeMeHHON
MIPOMCXOIUT TIPU MTOJIyUeHUn yrpaBjeHus GpyHKIiumei ¢ e€ oobsasrennem. Vlam mporpaMMoi, ecin mepeMeHHast
riobasbaa. [pu cozmanuu nepemennoit B8 ECMAScript ona npuobperaer 3uadenue Undefined. Eciu mepe-
MeHHast OObsABJIEHa C HHUIMAIU3AIUEN, MHAUAIU3ALKA IPOUCXOAUT HE B MOMEHT CO3JaHUs IEePEeMEeHHOM, a
[IPY BBIIOJIHEHUK CTPOKM C MHCTPYKIMeHR var.

6.4.1.4 Knouesble n 3ape3epBupoBaHHbIE C/1I0BA

CJIe,ZLyIOI[H/Ie CJIOBa ABJIAIOTCA KJIIOYEBBIMU B A3bIKE U HE MOTYT OBITH MCIIOJIL30BAHBI KaK I/LZLGHTI/I(I)I/IK&TOPBII

break else
case finally
catch for
continue function

default if

new var
return void
switch while
this with
throw
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delete in try
do instanceof typeof

Crenytorue CI0Ba UCHOMB3YIOTCS KAK KJIIOUEBbIE B MPEIAraeMbIX PACIINPEHUSX W 3aPE3ePBUPOBAHbL:

abstract enum int short
boolean  export interface static

byte extends long super

char final native synchronized
class float package throws

const goto private transient

debugger implements protected volatile
double import public

6.4.1.5 ®PyHkunn

Oyukiun 8 ECMAScript sasasiorcs oobekramu. OyHKIMNA, KaK U JIIOOBIE IPYrue 00bEeKTHI, MOT'YT XPAHUTHCS
B TIEPEMEHHBIX, O0bEKTAX W MACCUBAX, MOT'YT IEPEIaBATHCH KAK ApryMEHTHI B Apyrue PyHKIIUNA U MOTYT BO3-
Bpamarbesa GyHKuuaMu. OyHKIUN, KaK 1 Jio0ble Apyrue 00beKThl, MOI'yT UMeTh CBoicTBa. CylnecTBeHHOR
cuenuduyeckoil 4epToii GyHKUUH SBJISETCS TO, YTO OHM MOI'YT ObITh BbI3BAHbI.

B rekcte mporpammbl umeroBannyio Gyukimio B ECMAScript 06b19H0 0NpeaessiorT ClIeayomuM CrocoboM:

function sum(argl, arg2) { // a function which takes two parameters
return argl + arg2; // and returns their sum

}

6.4.2 lNoaceBeTka CMHTaAKCUCA

IIpudT Tekcra B OKHE CKPHUIITA HUMEeT IMOACBeTKy cuHTakcuca. [Isera:

Tun BbiparkeHus yser npumep oTobpaxkeHus
[TponsBobHEbLIE (BYHKITAN duomeroswrit | my_function();
®yuknun mDrive Direct Control | cunmit get_status();
[Tonoxwurenbubie Yucia 3€eJIeHbIH a =100;
OrpunaresbHbIe YUCTA KPAaCHBI b =-200;
Kommenrtapun ceporit

Bce ocraibHOe YEPHBIH var s = "a string";

Bo Bpewmsi BuimosHeHusi ckpunTa (GHOH CTPOKH € TOCTEIHEN BLIMTOJHEHHON KOMAHIIONH MEHSeTCs Ha TEMHO-
cephiit ¢ gacToToit obHoBIeHus 1 pa3 B 20 Mc.

6.4.3 dononHutenbHble pyHkUun, npegoctasnsiemble mDrive Direct Control

Ha manmnoit kaprunke n3obpazkens dbynknun, koropbie mDrive Direct Control npemocrasiisier jisi MCIOIb-
30BaHMs B CKPHUIITAX B JONOJHEHNE K CTAHAAPTHBIM (DYHKIMSAM sI3bIKA.

var s = "a string";
e log(string text [, int loglevel]) — 3ammch B sor mDrive Direct Control
e msleep(int ms) - 3a1€pKKa BBIIOJHEHUS CKPULITA
e new_axis(int serial number) - cozganue o6beKTa THIIA «OCH»

e new_file(string filename) - cozmanme obbekTa Tunma «daitns
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e new_calibration(int A, int Microstep) - co3uanue crpyKrypbl KaauOPOBKY JJlst liepejadu KajiubpoBaH-
HBIM (DYHKITUASIM

e get next serial(int serial) - mosyuenue cienyomnero cepuitHoro Homepa

e command wait for stop(int refresh period) - oxumanue ocraHOBKY JBUKEHUS

e a makke Bce dyHkuu oudbanoreku libxime (see Pyrocodcmeo no npozpammuposaruio)
Kpowme 3T0r0, B CKpHUNTax OMpe/IeIeHbl W JTOCTYITHBI JJIS UCIOIH30BAHMS BCe KOHCTAHTHI TPOTOKOJIA, OOMEHA.
Ipumep ucnosvsosanus.
6.4.3.1 3anucb B sior mDrive Direct Control

IIpoussopurcs Borzosom dynkuuu log(string text [, int loglevel] ). Jouucoisaer B sior mDrive Direct Control
cTpoky text. Eciiu mepemaéres Bropoit mapamerp loglevel, To coobiieHne morydaeT COOTBETCTBYIOIIW YPOBEHD
JIOTTUPOBAHUA U OTO6pa}KaeTCH COOTBETCTBYIOIIUM IIBETOM.

Loglevel | Tun

1 Error

2 Warning
3 Info

Ipumep:

var x = 5;
log("x = " + x);

H])’U,J\/L(i]) UCTIOAB30BAHUA

Samenanue: ne pexomendyemcs swviaveams Gynryuu unmepgpetica mDrive Direct Control (3anucv 6 .o02)
yawe 00no20 pasa 6 20 mc.

6.4.3.2 3apep>xka BbINOSIHEHUS1 CKPUNTa

Ipoussoaurcs BbrzoBoM (yukuuu msleep(int ms). CkpunTt Jejaer may3y B JAHHOM MECT€ BbINOJHEHUS
JJITHON MS MUJIJTUCEKYH/I.

Ilpumep:

msleep(200);

IIpumep ucnoavaosarus.

6.4.3.3 Co3paHue obbekTa TunNa «oCb»

Mmuoroocesoit uatepdeiic mDrive Direct Control Tak»ke mpegocTaB/isieT BO3MOXKHOCTh YIIPABISATH KOHTPOJI-
JIepaMu TOCPEACTBOM CKpUNTOB. OTIUYHS COCTOAT B TOM, YTO HEOOXOAMMO SIBHO YKa3bIBATh, KAKOMY KOH-
TPOJIIEPY MOCHLIAETCH KOMaH1a. Jjist 9TOro BBOAMTCSH HOBBIN THI OOBbEKTa «OChb», KOTOPbIA MMEeT MeTOIbI,
COBIAIAIONIHNE TT0 UMeHaM ¢ byHKIusaMu budsuomery. Vnenrudukaimst TPOUCXOANAT 110 CEPUITHOMY HOMEDY.
KOHTDOJLITEPA.

Ipumep:

var x = new_axis(123);
x.command_move (50) ;
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B sroM mpumepe B II€PBO#l CTPOKE CKPUIITA IIPOUCXOAMT CO3JAHUE OCH C MMEHEM IEPEMEHHOH X, KOTOpas
COOTBETCTBYET KOHTPOJLIEPY C CepuitHbIM HOMepoMm «123». Ecam Taxoii KOHTpOJIEp HE TOAKIIOYEeH K KOM-
MBIOTEPY, TO CKPHNT BHIJIACT OMMOKY BHITIOJIHEHAS W 3aBEPITATCA. BO BTOPOIi CTPOKE 0CH X TOJAETC KOMAHIA,
nepeMecTuThes B Koopauuary 50 [maros|.

IIpumep ucnoavaosarus.

6.4.3.4 Co3pganve obbekta Tuna «daiin»

Ckpunrsbl mDrive Direct Control mmeior BO3MOXKHOCTL dTeHusa u3 aiiia u 3amucu B daita. Ias sToro
HEOOXOIUMO cO37aTh OObeKT Tuma (paitm m paborarsh ¢ HuMm. msa daiira yKas3pBaeTcsa MpPHU CO3TAHUNA B
koHCTpYKTOpe. OObeKT uMeer cieayonue BhyHKIIN:

Tun_eo3sepama | Kparkume cBemenns

Nmsa  byukiun

bool open() OrkpoiBaer daiir. Paitn OTKpbIBaeTCS HA YTEHHE-3AIKCh, €CJIU 9TO BO3MOXKHO; €CJIU
HET, TO TOJHKO Ha YTEHWE.

void close() 3akpsoiBaer daitr.

Number size() Bosspamaer pasmep daiina B baiirax.

bool YeTanapnuBaeT TeKyIIyio HO3HIMIO B daiiie B pos Gafir' .

seek(Number

pos)

bool WN3mensier pazmep daitna 10 size 6aiit. Eciu size MeHbIe TEKyIEro pa3mepa, 1o daii

resize(Number obpe3aercs, ecu OOJBIIE, TO JOMOTHIETCS HYTSMH.

size)

bool remove() Yaanser daii.

String Yuraer crpoky u3 daitna, Ho He bosee mazrsize O6aiir. JJaHHbIe YUTAIOTCH B KOAMPOBKE

read(Number utf-8.

maxsize)

Number BanuceiBaer cTpoky B daii, HO He Gosiee mazsize Gaitt. JlaHHbIE 3aNMCHIBAIOTCS B KOZH-

write(String poBke utf-8, cUuMBOJI KOHIIA, CTPOKU 10JIb30BATENb JOJIXKEH 3aIUCATH CAMOCTOSITE/IBHO.

S, Number | Bo3spamraer Konu4ecTBO 3aMuCaHHbIX 6A#T, 100 -1,

maxsize)

Bce dyukmum paboTs! ¢ daiiamu, BO3BpAIIAoIne 3HaUeHne THTIA bool, BO3BPAIIAIOT «trues B CIydae yCIexa,
B mpoTuBHOM ciayuae «falses.

Ucnosnb3yiite cuMBOI «/» Kak pasjenurTenb mnyreil s paboTbl CKPUITOB Ha Bcex maardopMax

(Windows/Linux/Mac).
Ilpumep:

var winf = new_file("C:/file.txt"); // An example of file name and path on Windows
var 1linf = 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 ewample of file name and path on Mac

var f = 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

}

! Brritru u3 daiina: ecan mo3unus HAXOAUTCH 33 mpegenamu (paiina, To seek() He JOJIXKEH HEeMEJJIEHHO DPACIIUpATEH (hail.
Ecnu 3anuck BRINOMHAETCS B 9TOH NO3UNNH, daila 10KeH ObITh pacimiupet. Comep:ruMoe daiisa MeX Ty TpeJblIyIuM KOHIIOM
daiina n HoBeIMu 3anucanunivMu ganabiME HE YKABAHO u Bapbupyercs mexay maardopmamu 1 PaiiIOBEIME CHCTEMAaMH.
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IIpumep ucnoavaosarus.

6.4.3.5 Co3paHue cTpyKTypbl KannubpoBku

Dyuxius new calibration(double A, int Microstep) npunumaer B Kadecrse napamerpoB Koddduiuent A
nepecyera M3 IIArOB B IOJIb30BATEIbCKUE €IUHUIBI U Jejenne mukpomnara Microstep (smbo mosyuennoe
pamnee Bbr30BOoM (yHKIuu get engine settings B mose MicrostepMode, n1ubo 3a1aBaemoe OHOM U3 KOHCTAHT
MICROSTEP MODE ) u BO3Bpamaer crpykTypy Tuma calibration t, xoTopyio HeoOGXoAuMO mepenarhb
B KaJMOpOBaHHBbIE get /set™ byHKImM [Is MOy YeH st /3aaHus BEJIMYNH B TOJB30BATEIbCKIX €IMHHUIAX.
Caenyromue gBe 3amucu HyHKIUOHATHHO SKBUBAJIEHTHBI:

// create calibration: type 1
var calb = new_calibration(cl, c2);

// create calibration: type 2
var calb = new Object();
calb.A = c1;
calb.MicrostepMode = c2;

IIpumep ucnoavaosarus.

6.4.3.6 MonydeHne cnepyrouiero cepuiiHoro Homepa

Dyuxnusa get  next serial(int serial) mpuHuMaer B KauecTse mapaMeTpa YMCIO W BO3BPAIAeT HAMMEHBIINA
CEepUiHBII HOMED W3 CIHMCKA CEPUITHBIX HOMEDPOB OTKPBITHIX YCTPONCTB, KOTOPBIH OOJIbINE TEPEJaHHOrO eif
mapamMerpa. Ecam Takoro cepuitHOro HoMepa Het, TO Bo3Bpamaercsa 0. dta dyHKiusg ymnobHa 1jisi aBTOMATH-
9ECKOTO CO3IaHusT OObEKTa THIA «OChy 0e3 3aJanus (PUKCHPOBAHHOTO CEPUITHOTO HOMEPA.

Ilpumep:

var first_serial = get_next_serial(0);
var x = new_axis(first_serial);
var y = new_axis(get_next_serial(first_serial));

B sTroMm npumepe B me€pBoil CTPOKE MPOUCXOIUT MOy I€HUE TEPBOTO CEPUITHONO HOMEPA, BO BTOPOIi - CO3qaHue
00bEKTA OCH 110 ITOMY CEPUITHOMY HOMEPY, B TPETHEH - 10Ty YeHre CJIE Iy IOIIEro CEPUTHOrO HOMEPa U CO3IaHue
ocu [ijis Hero.

HpUJ\/LG’,]) UCTIONADB30BAHUA.

6.4.3.7 OxunpgaHne oCTaHOBKU OBUXEHUA

Dyukius command wait for stop(int refresh period) ocranasiuBaer BblIOJIHEHHE CKpUIITA [0 TeEX
[Op, MOKa KOHTPOJUIED HE MPEKPATUT JBUKeHue, T0 ecrb, noka ¢puar MVCMD RUNNING B usene
MvCmdSts crpykrypsi, Bo3Bpamaemoii dyukuueit get status(), me Oymer cuar. OyYHKIUA CKPUITOB
command wait_for stop manpsimyio ucrnosnb3yer ¢gpynknmio command wait for stop 6mbmmorexn libxime
U NPUHUMAET B KAYECTBE MAPAMETDA YUCJIO, O3HAYAIOIIEE IEPUOJUYHOCTD (B MUJUIMCEKYHIAX) CIUTHIBAHKS
COCTOSTHUST KOHTPOJLIIEPA.

Ora QYHKIUS TaKXKe HIPUCYTCTBYET KAK METOJ OObEKTA TUIIA «OCh».

IIpumep ucnorvb3osaHuA.

6.4.3.8 ®PyHkunn 6ubnmotekn libximc

QOyukuun 6mbnmorekn libxime maumuaromuecs Ha «get*» CUMTHIBAIOT M3 KOHTPOJIIEpA HACTPOHKH M BO3-
BPAIAIOT COOTBECTBYIONIYIO KOMAH/I€ CTPYKTYPY JAaHHbIX. @yHKINU OubmoTekn libxime HadmHAOHECT HA
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«set*» NPUHUMAIOT KAK I1apaMeTp CTPYKTYPY JAHHBIX M 3alIUCHIBAIOT TH HACTPONKKM B KOHTPOJLIED. 3aII0JI-
HUTH CTPYKTYPY JAHHBIX 715 Set-DyHKINH MOXKHO JBYMsI CrIOCOOAMMU:

1. BBI3BATH COOTBETCTBYIONLYIO get-DYHKINIO 1 MOAUMUIMPOBATH HEOOXOAUMbBIE TIOJIST

// set settings: type 1

var m = get_move_settings();
m.Speed = 100;
set_move_settings (m);

2. create an Object and set all of its properties that are present as members of the data structure (case-
sensitive).

// set settings: type 2
var m = new Object;

m.Speed = 100;
m.uSpeed = 0;

m.Accel = 300;
m.Decel = 500;
m.AntiplaySpeed = 10;
m.uAntiplaySpeed = 0O;

set_move_settings (m);

HeobxoauMo MOMHUTD, YTO TIPH UCIOJIB30BAHUH MEPBOTO CIIOCODA B KOHTPOJIIEP MOCHLIACTCS JMOMOTHATE b=
Has KOMaH/a (BbI3bIBAETCs HE TOJILKO set-(DYHKIMs, HO 1 get- [epej 9TuM), a IIPU UCIOJIb30BAHUM BTOPOIO
criocoba HeoOXOAMMO MHHUIINAIN3NPOBATH BCE CBOWCTBA 0OHEKTA, COOTBETCTBYIOIIHE WMEHAM IJIEHOB CTPYK-
Typbl. Eciin B 00beKTE KaKOe-TO CBOMCTBO OYJIET MPOMYIIEHO, TO OHO OyIeT CYNTATHCS PABHBIM HYJI0. Ecan
B 00bekTe Oymer 00bABIEHO KAKOE-THOO0 TOMOHUTEIHHOE CBOWCTBO, HE BXOISIIEE B CTPYKTYPY JTAHHBIX, TO
OHO OyeT mMpouTrHOPHUPOBaHO. Eciu Tun JaHHBIX KAKOro-1rb0 Mo He OyIeT COOTBETCTBOBATEH TUITY JAHHBIX
CTPYKTYPbI, TO OyeT NPOU3BEIEHO MPUBEJAEHNE TUIOB 10 npamwiaMm EcmaScript. CTpyKTypbl JaHHBIX J1JTst
BCEX KOMaH/|, ONUCAHbI B ryiaBe OnucaHue npomokosa.

IIpumep ucnorvzosarua.

6.4.4 Mpumepnl

B srom pasgene npuseseHbl IPUMEPbl TUINYHBIX AeHCTBH, KOTOPBIE MOKHO BBIIOJHATD € IOMOIILIO CKPHII-
toB mDrive Direct Control.

6.4.4.1 Ckpunt-npumep pabotbl ¢ GUTOBBIMK MackamMu

/*

* Bit mask example script

*

* Description of the script:

* This script clearly shows how to work with bit masks.

* This script or part of it may be needed when working with any of our other commands that use;
—bit masks. For ezample, the <«set_home_settings» command

*

* To run the script, upload it to the mDrive Direct Control software

*/

var a = new_axis(get_next_serial(0)); // take first found azts
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;
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var mask = left | right;
var result = gpio & mask;

log
log
log
log
log
if

( to_binary(left) + " = left limit switch flag" );

( to_binary(right) + " = right limit switch flag" );

( to_binary(mask) + " = OR operation on flags gives the mask" );

( to_binary(gpio) + " = gpio state" );

( to_binary(result) + " = AND operation on state and mask gives result" );
( result ) {

log("At least one limit switch is on");
} else {
log("Both limit switches are off");

}

// Binary representation function
function to_binary(i)

{
bits = 32;
x = 1 >> 0; // coerce to unsigned in case we need to print negative ints
str = x.toString(2); // the binary representation string

return (repeat("0", bits) + str).slice (-bits); // pad with zeroes and return

// String repeat function
function repeat(str, times)

{

var result="";

var pattern=str;

while (times > 0) {

if (times&1) {
result+=pattern;

}

}

times>>=1;
patternt+=pattern;

return result;

6.4.4.2 Ckpunt ckaHupoBaHus n 3anucu B (aiin

/%

* 4 script which scans and writes data to the file

* % %X X X %

*/

var
var
var

var
var
var
var

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

start

To run the script, upload 2t to the mDrive Direct Control software

= 0; // Starting coordinate in steps

step = 10; // Shift amount in steps

end =

speed
accel
decel
delay

100; // Ending coordinate in steps

300; // mazimum movement speed in steps / second
100; // acceleration value in steps / second™2
100; // deceleration walue in steps / second™2

= 100;
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var m = get_move_settings(); // read movement settings from the controller
m.Speed = speed; // set movement speed

m.Accel = accel; // set acceleration

m.Decel = decel; // set deceleration

set_move_settings(m); // write movement settings into the controller

var f = new_file("C:/a.csv"); // Choose a file name and path
f.open(); // Open a file
f.seek( 0 ); // Seek to the beginning of the file

command_move (start); // Move to the starting position
command_wait_for_stop(delay); // Wait until controller stops moving

while (get_status().CurPosition < end) {
f.write( get_status().CurPosition + "," + get_chart_data().Pot + "," + Date.now() + "\n" ); //,
—Get current position, potentiometer value and date and write them to file
command_movr (step); // Move to the next position
command_wait_for_stop(delay); // Wait until controller stops moving
}
f.close(); // Close the file

move and_sleep.csv

e mpumep aiia I1jis UCIOIb30BAHNS C MPUBEJIEHHBIM BBIIIE CKPUIITOM

6.4.4.3 MHOrooCHbI CKPUMNT LUK/INYECKOr0 ABUXEHUS

/%

* Multi azes cyclic movement script

*

* Description of the script:

* Does cyclic movement between two border points with set wvalues of acceleration,

* deceleration and top speed, for all azes found. The script ts 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 aces
{

axes [number_of_axes] = new_axis(serial);

1og(”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)
{
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for (var i = 0; i < number_of_axes; i++)
{
go_first_border(axes[i]);
go_second_border (axes[i]);

}

msleep(100);
}

function axis_configure(axis)
var speed
var accel

1000;  // Mazimum movement speed in steps / second
2000; // Acceleration value in steps / second™2
5000;  // Deceleration value in steps / second”2

var decel

axis.command_stop(); // send STOP command (does immediate stop)

axis.command_zero(); // send ZERO command (sets current position and encoder walue 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 OpHOOCHDBIV CKPUNT LUKJ/INHECKOr0 ABUXKEHUSA

/*

* Single amis cyclic movement script

*

* Description of the script:

* Does cyclic movement between two border points with set walues of acceleration,

* deceleration and top speed. The script is similar to the "Cyclic" button in mDrive Direct,

—Control
*

* To run the script, upload it to the mDrive Direct Control software
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*/

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 walue to zero)

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 moving

6.4.4.5 Ckpunt nposepkn KanubpoBKM OOMaLUHER NO3ULUN

/*

* Homing test script

*
* Description of the script:

* This script tests homing function by repeatedly moving to a random position,

* doing quick stop and then homing, for all 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 i1 = 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; // mezimum wait time in seconds
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axis.command_home(); // send HOME command (find home position)

axis.command_wait_for_stop(100); // wait until controller stops mowving

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)

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 an1s noucka CepuiiHbIX HOMEPOB KOHTPOJIJIEPOB

/*

* List azis serials script

*

* Description of the script:

* An example of a script that searches for all the serial numbers of controllers
* and outputs them to the log.

*

* To run the script, upload it to the mDrive Direct Control software

*/

var i = 0; // Declare loop iteration wariable
var serial = 0; // Declare serial number wvariable
var axes = Array(); // Declare azes array
while (true) { // The loop

serial = get_next_serial(serial); // Get nezt serial

if (serial == 0) // If there are no more controllers then...

break; // ...break out of the loop

var a = new Object(); // Create an object

a.serial = serial; // Assign serial number to its "serial" property

a.handle = new_axis(serial); // Assign new azis object to its "handle" property

axes[i] = a; // Add <t 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

}
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6.4.4.7 CkpunT nepemeLieHust u 0XugaHus

/%

* Move and wait script

Description of the script:
The script reads the next coordinate and the delay time from the csv file,
after which it moves to the specified coordinate with a subsequent delay,
and so on until the end of reading the entire file.
The script can be useful if you are using the system to scan an area and/or capture frames
To run the script, upload 2t to the mDrive Direct Control software

* 0% % X X % %

*/

var axis = new_axis(get_next_serial(0)); // Use first available controller
var x; // A helper variable, represents coordinate
var ms; // A helper variable, represents watt time in milliseconds
var f = new_file("./move_and_sleep.csv"); // Choose a file name and path; this script uses a filey,
—from examples in the installation directory
f.open(); // Open a file
while ( str = f.read(4096) ) { // Read file contents string by string, assuming each string is,
—less than 4 KiB long
var ar = str.split(","); // Split the string into substrings with comma as a separator; the,
—result 1s an array of strings
x = ar[0]; // Variable assignment
ms = ar[1]; // Variable assignment
log( "Moving to coordinate " + x ); // Log the event
axis.command_move(x); // Move to the position
axis.command_wait_for_stop(100); // Wait until the movement is complete
log( "Waiting for " + ms + " ms" ); // Log the event
msleep(ms); // Wait for the specified amount of time
}
log ( "The end." );
f.close(); // Close the file

6.4.4.8 Ckpunt cny4vaiiHoro casura

/*

* Random shift script

*

* Description of the script:

* This script does shifts on random offset from a specified range of distances
* with a random speed from a chosen rTange of speeds.

* To run the script, upload it to the mDrive Direct Control software

*/

var axes = [];
var number_of_axes = 0;
var last_serial = 0;
while (serial = get_next_serial(last_serial)) // get next serial number and repeat for each azes.
{

axes [number_of_axes] = new_axis(serial);

log("Found axis " + number_of_axes + " with serial number " + serial);

number_of_axes++;

last_serial = serial;

while (1) { // infinite loop
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for (var i = 0; i < number_of_axes; i++)
{

go_to_random_shift (axes[i]);

function go_to_random_shift (axis)
{
var shift_low = 0; // minimum shift distance in steps
var shift_high = 10000; // mazimum shift distance in steps
var speed_low = 100; // minimum movement speed in steps / second
var speed_high = 5000; // mazimum movement speed in steps / second

var m = axis.get_move_settings(); // read movement settings from the controller

m.Speed = rnd(speed_low, speed_high); // set random speed from a range of speeds between "speed_
—low" and "speed_high'

axis.set_move_settings(m); // write movement settings into the controller

var shift = rnd(shift_low, shift_high); // pick random shift value from a range of distancesy
—between "shift_low" and "shift_high"

if (Math.random() < 0.5) { // pick random direction

shift = -shift;
}
axis.command_movr(shift); // send MOVR command (does a relative shift)
axis.command_wait_for_stop(100); // wait until controller stops moving

function rnd(min,max) { // "rnd" is a helper function which uses Math.random() and returns ay
—uniformly distributed integer random value between "min'" and "maz'

var r = Math.random() * (max-min) +min;

return Math.round(r);

}

6.4.4.9 CkpunTt ycTaHOBKW HYMNEBOW MNO3MLUN

/*

* Set zero script

*

* Description of the script:

* This script changes "standoff" setting (found on "Home position” page in the mDrive Direct,

—Control "Settings'") so that the current position becomes the home position.
* The script is very conventent for calibrating and configuring new stages, as well as fory
—changing the zero position

How to use:

- manually move your positioner to a desired position

- launch this script and wait for completion

As a result your positioner will return to the starting position and all subsequent calls to
—"homing" function will bring it there.
*

LR I

* Note: homing settings are saved into RAM and will be lost when controller is powered down. If,
—you wish to save these settings to non-wvolatile memory you should either pick "Save settings toy
—flash" on the XILab matin Settings page or call "command_save_settings()" at the end of they,
—script.

*

* To run the script, upload it to the mDrive Direct Control software

*/
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var axes = [];
var number_of_axes = 0;
var last_serial = 0;
while (serial = get_next_serial(last_serial)) // get newxt serial number and repeat for each awmes.
{

axes [number_of_axes] = new_axis(serial);

log("Found axis " + number_of_axes + " with serial number " + serial);

number_of_axes++;

last_serial = serial;

}
for (var i = 0; i < number_of_axes; i++)
{
set_zero(axes[i]);
}

function set_zero(axis)
{

axis.command_stop(); // send STOP command (does immediate stop)

var h = axis.get_home_settings(); // read homing settings from the controller

h.HomeDelta = 0; // set "HomeDelta' parameter in "home_position" structure to O

h.uHomeDelta = 0; // set "uHomeDelta" parameter in "home_position" structure to 0

var saved_fast = h.FastHome; // save "FastHome" parameter from "home_position' structure to ay
—wvariable

var saved_ufast = h.uFastHome; // save "uFastHome" parameter from "home_position" structure toy
—a variable

if (h.HomeFlags & HOME_MV_SEC_EN != 0) // if homing settings have two homing phases turned on

{

h.FastHome = 100; // set "FastHome'" parameter in "home_position" structure (first movement
—speed) to 100 steps/s: this is required to avoid slip at the end of the first phase
h.uFastHome = 0; // set "uFastHome" parameter in "home_position" structure to 0
}

axis.set_home_settings(h); // write homing settings into the controller

var old_pos = axis.get_status().CurPosition; // save whole step part of the initial positiony,
—1into a variable
var old_upos = axis.get_status().uCurPosition; // save microstep part of the initial position,
—1into a variable
axis.command_home(); // send HOME command (find home position)
do { msleep(100); } while (axis.get_status().MvCmdSts == (MVCMD_HOME | MVCMD_RUNNING)); //i
—query controller state every 100 ms while movement state %s "homing command is being ezecuted"
if (axis.get_status().MvCmdSts != MVCMD_HOME) // if current state is not "homing completed,
—successfully"” (MVCMD_RUNNING unset, MVCMD_ERROR unset, last command MVCMD_HOME) then homing wasy,
—interrupted
{
h.FastHome = saved_fast; // set "FastHome" parameter in "home_position' structure to ay
—saved value
h.uFastHome = saved_ufast; // set "uFastHome' parameter in "home_position' structure to ay
—saved value
axis.set_home_settings(h); // write movement settings into the controller (this restoresy,
—the initial settings)
throw "Script aborted: homing failed."; // throw an exception and terminate

}

var new_pos = axis.get_status().CurPosition; // read whole part of new position into "new_pos'y
—variable

var new_upos = axis.get_status().uCurPosition; // read microstep part of new position into

L

1) n A |
NeWw_upos vartaote
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h.HomeDelta = old_pos-new_pos; // set "HomeDelta' parameter in "home_position' structure toy
—this value

h.uHomeDelta = old_upos-new_upos; // set "uHomeDelta' parameter in "home_position" structure,
—~to this wvalue

h.FastHome = saved_fast; // set "FastHome" parameter in "home_position'" structure to a savedy,
—value

h.uFastHome = saved_ufast; // set "uFastHome' parameter in "home_position" structure to ay
—saved value

axis.set_home_settings(h); // write movement settings into the controller

axis.command_move(old_pos, old_upos); // move to initial position

do { msleep(100); } while (axis.get_status().MvCmdSts == (MVCMD_MOVE | MVCMD_RUNNING)); //i
—query controller state every 100 ms while movement state is "movement command is being exzecuted"

if (axis.get_status() .MvCmdSts != MVCMD_MOVE) // if current state is not "movements completed,
—successfully"” (MVCMD_RUNNING unset, MVCMD_ERROR unset, last command MVCMD_MOVE) then movement,
—was tnterrupted

{

throw "Script aborted: return to position failed."; // throw an ezception and terminate
}

axis.command_zero(); // send ZERO command (sets current position and encoder value to zero)

log("Done."); // log success

6.4.4.10 CkpunTt gns asroTrecTupoBaHusi

/*

* Autotester script

*

* Description of the script:

* The script tests the controller with a stage using a set of tests.

*

* Note: This is a rather difficult script to learn, since it uses a large number of commands and,
—structures.

*

* To run the script, upload @t to the mDrive Direct Control software

*/

TlocmoTpeTh MOMHBIM KO,

6.4.4.11 Tect Ha nepece4eHue rpaHuy,

/*

* Border crossing test

*

* Description of the script:

* The script checks the correct operation of the connected external limit switch

*

* How to comnnect wires?

* You must comnect the limit switch to the DSub-15 connector (pins 8 and 9 on the controllery
—connector).

*

* Note: This is a rather difficult script to learn, since it uses a large number of commands and,
—structures.

*

* To run the script, upload it to the mDrive Direct Control software

*/
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const MVCMD_ERROR = 0x40;
const MVCMD_RUNNING = 0x80;

var axis = new_axis(get_next_serial(0));
var m = axis.get_extio_settings();
var s = axis.get_status();

var count_error = 0;
var count_good = 0;

function BorderOff ()

{
m.EXTIOSetupFlags = 0x01;
m.EXTI0ModeFlags = 0x10;

axis.set_extio_settings (m);

}

function BorderOn()

{
m.EXTIOSetupFlags = 0x01;
m.EXTIOModeFlags = 0x00;

axis.set_extio_settings (m);

}

function BorderCycle()
{
BorderOn() ;
msleep(50) ;

BorderOff () ;
msleep(100);

log("You have to connect the common",2);

log("input/output pin on the backplane connector to",2);

log("the 2nd limit switch pin on the stage connector", 2);
log("Also its recommended to load the profile for your stage", 2);

log(">>> Start testing", 3);

while (1)

{
axis.command_left();
msleep(200);
BorderOn() ;
msleep(200);
s = axis.get_status();

if (s.MvCmdSts & MVCMD_RUNNING)

{
count_error++;
log(">>> ALARM ! Crossing through the limit switch !" ,1);
}
else
{
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count_good++;

if (!(count_good 7% 50))
log(">>> " + count_good + " cycles were done correct, " + count_error + " cycles were done
< incorrect", 3);

}

BorderOff () ;
}

6.4.4.12 TecTt HACTPOIKN C 3aMKHYTbIM KOHTYPOM

/*
Closed loop tuning test

*
*
* Description of the script:

* The script checks the parameters of a closed loop
*

*

Note: This ts a rather difficult script to learn, since it uses a large number of commands and,
—structures.
*
* To run the script, upload it to the mDrive Direct Control software

*/
var global_axis;

global_axis = new_axis(get_next_serial(0));
global_axis.command_stop() ;

const DEBUG = 1;

const MICROSTEPS = 256;

const SKIP_ENCODER_COUNT = 7;
const STORE_COUNT_MICROSTEPS = 19;

const TRUST_INDEX = 15; // Always TRUST_INDEX < STORE_COUNT_MICROSTEPS

/*

* Save and overwrite settings

*/

var SFBS = global_axis.get_feedback_settings(); // Save information about encoder (IPS)
SFBS.FeedbackType = FEEDBACK_NONE; // Overurite feedback type, because in profiley

—feedback is encoder

var SENG = global_axis.get_engine_settings(); // Save information about engine (nominal current,,
—steps per revolution)

var SENT = global_axis.get_entype_settings(); // Save information about engine type
var SEDS = global_axis.get_edges_settings(); // Save information about edges
/*

* Clear FRAM for synchronization

* real full step with full step of firmware
*/

log("Clearing FRAM", 1);
global_axis.command_clear_fram() ;
msleep(4000) ;
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/*

* Restore controller settings

*/
global_axis.set_feedback_settings (SFBS) ;
msleep(100);

global_axis.set_engine_settings (SENG) ;
msleep(100);

global_axis.set_entype_settings (SENT) ;
msleep(100);

global_axis.set_edges_settings (SEDS);
msleep(100);

/*

* Prepare and apply move settings

*/

var SMOV = global_axis.get_move_settings();
SMOV.Speed = 0;

SMOV.uSpeed = 16;
global_axis.set_move_settings (SMOV) ;
msleep(100);

/*

* Going to the full step and waiting 3 seconds for equilibration
*/

global_axis.command_move (0, 0);

msleep(3000) ;

/*

* Arrays for measurements and structure for GPOS
*/

var MicroStepsToRight = [];

var MicroStepsToLeft = [];

var EncToRight = [];

var EncToLeft = [];

var GPOS;

/*
* Start moving
*/

global_axis.command_right () ;

/*
* Skipping a some first counts for the stable experiment
*/
for (var i = 0; i < SKIP_ENCODER_COUNT; i++)
{
GPOS = global_axis.get_position();
var EncPos = GP0S.EncPosition;

while (EncPos == GP0S.EncPosition)
{

msleep (40) ;

GPOS = global_axis.get_position();
}
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EncPos = GP0OS.EncPosition;
}

/%
* Start measurements
*/
for (var i = 0; i < STORE_COUNT_MICROSTEPS; i++)
{
GPOS = global_axis.get_position();
var EncPos = GP0S.EncPosition;

while (EncPos == GP0S.EncPosition)
{

msleep (40);

GPOS = global_axis.get_position();
}

EncPos = GP0OS.EncPosition;

MicroStepsToRight[i] = GPOS.Position * MICROSTEPS + GPOS.uPosition;
EncToRight [i] = GPOS.EncPosition;
}

/*
* Stop moving
*/

global_axis.command_stop();

/*
* Start moving and measurements
*/

global_axis.command_left();

for (var i = 0; i < STORE_COUNT_MICROSTEPS; i++)
{

GPOS = global_axis.get_position();

var EncPos = GP0S.EncPosition;

while (EncPos == GP0S.EncPosition)
{

msleep (40);

GPOS = global_axis.get_position();
}

EncPos = GP0OS.EncPosition;

MicroStepsToLeft [STORE_COUNT_MICROSTEPS - 1 - i] = GPOS.Position * MICROSTEPS + GP0S.uPosition;

EncToLeft [STORE_COUNT_MICROSTEPS - 1 - i] = GPOS.EncPosition;

/*
* Stop moving
*/

global_axis.command_stop();

/%
* Check all wvalues

*/
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for (var i = 0; i < STORE_COUNT_MICROSTEPS; i++)

{
var diffMicrosteps = MicroStepsToRight[i] - MicroStepsToLeft[il;
var diffConts = EncToRight[i] - EncToLeft[il;

if (DEBUG)
{

log(MicroStepsToRight[i] + " - " + MicroStepsToLeft[i]l + " = " + diffMicrosteps + ",

—microstep(s)\t" +
EncToRight[i] + " - " + EncToLeft[i] + " = " + diffConts + " count(s)", 3);

}
if (diffConts != 1)
{

log("Script error! Try again", 1);
}

}

var RightB = (MicroStepsToRight [TRUST_INDEX] * EncToRight[0] - MicroStepsToRight[0] *_
—EncToRight [TRUST_INDEX]) / (EncToRight[0] - EncToRight [TRUST_INDEX]);

var LeftB = (MicroStepsToLeft[TRUST_INDEX] #* EncToLeft[0] - MicroStepsToLeft[0] * EncToLeft [TRUST_
—INDEX]) / (EncToLeft[0] - EncToLeft[TRUST_INDEX]);

log("Right counts show B = " + RightB, 2);
log("Left counts show B = " + LeftB, 2);
log("Aver B = " + ((RightB + LeftB) / 2), 3);

6.4.4.13 Ckpunt gUCKPETHOro ABUXEHUS

/%

Discrete motion script

Description of the script:
The script opens two azes by serial numbers. Moves along the X azis to a certain coordinate.,
Then it begins to shift discretely along the Y azis, with a programmable pause after each offset.
The script can be useful if you are using the system to scan an area and/or capture frames

*
*
*
*

*‘X-£

* [arning: enter the serial numbers of your awes!

*

* Note: This s a rather difficult script to learn, since it uses a large number of commands and,
—structures.

*

* To run the script, upload it to the mDrive Direct Control software

*/

// Enter the serial numbers of your azes.
serial_number_x = 14889;
serial_number_y = 14888;

var x = new_axis(serial_number_x);
var y = new_axis(serial_number_y) ;

// Installing the source data
var x_target_coordinate = 5000; // first border coordinate

var delay = 100; // delay in milliseconds

var y_first_border = 0; // first border coordinate
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var y_second_border = 5000; // second border coordinate
var y_step = 100
var y_direct = 1

// Calibration and positioning of the azes to their original positions.
x.command_stop(); // send STOP command (does immediate stop)

x.command_zero() ; // send ZERO command (sets current position and encoder value to zero)
y.command_stop(); // send STOP command (does immediate stop)

y.command_zero(); // send ZERO command (sets current position and encoder value to zero)

.command_move (x_target_coordinate); // move to wards one border
.command_wait_for_stop(10); // watt until controller stops moving
.command_move (y_first_border); // move towards one border
.command_wait_for_stop(10); // wait until controller stops moving

<< MM

// Movement in discrete samples along one axis from the end to the end
// with a delay after each movement.
while (1) { // infinite loop

// Choosing the direction of travel
if (y.get_position() >= y_second_border)

{
y_direct = -1
}
if (y.get_status().CurPosition <= y_first_border)
{
y_direct = 1
}

// Movement in a given direction

y.command_movr (y_step*y_direct) ; // move towards another border
y.command_wait_for_stop(10); // wait until controller stops moving
msleep(delay);

}

6.4.4.14 DkcnoHeHuManbHOE N3MEHEHUE NO3ULIUM UCMOSbL3YIOWME uSer units

/*

* Ezponential position change in user units script

*

* Description of the script:

* The script performs discrete control of movement according to a certain law of motion. They

—amplitude and the law of displacement are given. A correction speed is used to maintain the,
—positioning accuracy.

*

* Note: This is a rather difficult script to learn, since it uses a large number of commands and,
—structures.

*

* To run the script, upload it to the mDrive Direct Control software

*/

// Main characteristics

var time_discre = 10; // Discreteness of movement control (ms)

var end_err = 0.01; // The accuracy of reaching the final coordinate of the movement.

var full_move = 6; // Total movement in mm
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// If you change the equation of motion, you will need to change the equation for the correction,
—velocity, since this change is not linear.

var K = 0.4;

var Glob_err = 0;

// Advanced setting.

var mm_per_step = 0.00125; // Distance in gr for 1 completed step.

var calb = new_calibration(mm_per_step, get_engine_settings().MicrostepMode); // createy
—calibration structure

// Setting the starting position.

command_stop(); // send STOP command (does immediate stop)

command_wait_for_stop(10); // wait until controller stops moving

command_zero(); // send ZERO command (sets current position and encoder value to zero)

log("Start:");
// Setting O speeds and accelerations.
zero_movesettings() ;

/7

go_position(full_move, time_discre)

// Function for calculating the set speed and acceleration
function set_movesettings(time, corr_speed)

{
// Speed, Accel, Decel setting.
var m = get_move_settings_calb(calb); // read movement settings from the controller

// The equation of speed is equal to the derivative of the equation of motion.
m.Speed = KxMath.exp(K*time/1000 )+ corr_speed;

set_move_settings_calb(m, calb); // write movement settings into the controller

log("Speed = " +m.Speed);
log("corr_speed = " +corr_speed);
}

// Set the initial parameters of motion

function zero_movesettings()

{
var m = get_move_settings_calb(calb); // read movement settings from the controller
m.Speed = 0.1; // set movement speed

set_move_settings_calb(m, calb); // write movement settings into the controller

}

// A function of calculating target coordinates from time
function current_target_coordinate (time)
{
// The equation of motion. The time is set in milliseconds. The position at the initial time isy
—0.
return (Math.exp(K*time/1000) - 1);
}

// The calculation of the correction speed
function speed_corr(err_pos)
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Glob_err = Glob_err + err_pos*0.35;
return Glob_err;

}

// The main moving
function go_position(full_time, time_discre)
{

Glob_err = 0;

var end_position = full_move;

// Setting the movement to the desired coordinate.
command_move_calb(end_position, calb);

// Pause before starting to move, to turn on the power button.

msleep(300);

var mas = 1;

var basetime = new Date();

var curr_time = new Date();

var err_pos = 0;

var pos = 0;

var posl = 0;

var i = time_discre;

do {
// If you do not need position feedback, you can instead speed_corr(err_pos) write 0
set_movesettings(i+l, speed_corr(err_pos));

// Waiting for the end of a discrete time interval
do {
curr_time = new Date - basetime;
msleep(1);
}
while ((curr_time) < i); //

// Reading the actual and calculating the planned coordinate if used.
pos = get_position_calb(calb).Position;

posl = current_target_coordinate(i);

// Calculation of the position error.

err_pos = (posl - pos);
log("time = " + 1i);
log("err_pos = " + err_pos);

i =1 + time_discre
}
while (Math.abs(pos - end_position) > end_err); // Completion when the end of the movement is,
—7reached with the spectified accuracy.

}

6.4.4.15 LlaroBbiii CKpUNT NCNOAL3YIOW WA user units

/*
For calb step script

Description of the script:
In the script, the user units are configured, after which there is a departure to the leftmosty

* % % %

0 On_ana nen a e a1 _numoe 0] ne 0 U UTL ne gn 4X0) on eacnea acnh

—position is recorded in a .csv file.
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*
* Note: This is a rather difficult script to learn, since it uses a large number of commands and,
—structures.

*

* To run the script, upload it to the mDrive Direct Control software

*/

command_home () ; // send HOME command (find home position)
command_wait_for_stop(100);

command_zero () ;

command_wait_for_stop(100);

// Setting the wvalue to convert to user unit

var mm_per_step = 0.00125; // steps to distance translation coefficient

var calb = new_calibration(mm_per_step, get_engine_settings().MicrostepMode); // createy
—calibration structure

// Setting boundaries and movement step

// Boundaries can be set manually or taken from limit constraints
var edge = get_edges_settings_calb(calb);

var first_border = edge.LeftBorder; //0;

var second_board = edge.RightBorder;//23;

var shift = 5;//step move;

var delay = 2000;// The delay of movement

var f = new_file("file.csv"); // Choose a file name and path
f.open(); // Open a file

f.resize(0);

f.seek( 0 ); // Seek to the beginning of the file

command_move_calb(first_border, calb); // Move to the starting position
command_wait_for_stop(delay); // Wait until controller stops moving
var i = 1

var time 0;
var step = (second_board - first_border)/shift;
f.write(0+ "," + get_status().CurPosition + "," + get_status().uCurPosition+ "," + "\n" ); //,

—Get current position, potentiometer value and date and write them to file
do {
time = ixdelay;
command_movr_calb(shift, calb); // Move to the next position
command_wait_for_stop(delay); // Wait until controller stops moving

f.write(time + "," + get_position_calb(calb).Position + "," + get_position_calb(calb).
—EncPosition+ "," + "\n" ); // Get current position, potentiometer value and date and write them,
—to file

i = i+1;

} while ( get_position_calb(calb).Position+shift < second_board )
f.close(); // Close the file

6.4.4.16 Lllarosbiii ckpunt

/*
Step script

*
*

* Description of the script:

* In the script, there is a departure to the leftmost position and them a certain number of
—shifts occur until the right position is reached. Each position is recorded in a .csv file.
*
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* Note: The script ts similar to the "for_calb_step" script, only in this script the offset occursy
—at the step mode

*

* To run the script, upload it to the mDrive Direct Control software

*/

command_home(); // send HOME command (find home position)
command_wait_for_stop(100);

command_zero () ;

command_wait_for_stop(100);

var edge = get_edges_settings();

var first_border = edge.LeftBorder;

var second_board = edge.RightBorder;

var count = 10;

var f = new_file("E:/a.csv"); // Choose a file name and path
f.open(); // Open a file

f.seek( 0 ); // Seek to the beginning of the file

var delay = 2000;
command_move (first_border); // Move to the starting position
command_wait_for_stop(delay); // Wait until controller stops moving
var i = 1;
var time = 0;
var shift = 6;
var step = (second_board - first_border)/shift;
f.write(0+ "," + get_status().CurPosition + "," + get_status().uCurPosition+ "," + "\n" ); //,
—Get current position, potentiometer value and date and write them to file
do {
time = ixdelay;
command_movr (step, 0); // Move to the nezt position
command_wait_for_stop(delay); // Wait until controller stops moving
f.write(time + "," + get_status().CurPosition + "," + get_status().uCurPosition+ "," + "\n" );
— // Get current position, potentiometer wvalue and date and write them to file
i = i+1;
} while (i < shift )
f.close(); // Close the file

6.4.4.17 Tect kannbpoBkn gomawHen no3vuyun curHany co exoga EXTIO

/%

Homing test with extio

*
*

* Description of the script:

# The script starts calibration when a signal is received from a general purpose digital input/
—output (extio)

*

* How to connect wires?

* You must connect to the HDB-26 connector (pin 25 on the controller).

*

* Note: This s a rather difficult script to learn, since it uses a large number of commands and,
—structures.

*

* To run the script, upload it to the mDrive Direct Control software

*/

const MVCMD_ERROR = 0x40;
const MVCMD_RUNNING = 0x80;
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var axis = new_axis(get_next_serial(0));

var m = axis.get_extio_settings();
var s = axis.get_status();

var count_error = 0;
var count_good = 0;

function Border0ff ()

{
m.EXTI0SetupFlags = 0x01;
m.EXTIOModeFlags = 0x10;

axis.set_extio_settings(m);

}

function BorderOn()

{
m.EXTIOSetupFlags = 0x01;
m.EXTI0OModeFlags = 0x00;

axis.set_extio_settings (m);

}

function BorderCycle()

{
BorderOn();
msleep(50);

Border0ff () ;
msleep(2500) ;

log(">>> Start testing", 3);

while (1)
{

axis.command_home () ;
msleep(1500) ;

BorderCycle() ;
BorderCycle();

command_wait_for_stop (100) ;
s = axis.get_status();

if (s.MvCmdSts & MVCMD_ERROR)
{

count_error++;

log(">>> Alarm! Homing broken", 1);
}
else

{

count_good++;

if (!(count_good % 50))
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log(">>> " + count_good + " cycles were done correct, " + count_error + " cycles were done,

< incorrect", 3);
}
}

6.4.4.18 Ckpunt gBmxeHus no sin

/*

Motion by sin function

Description of the script:

* % %X X %

*

A script for moving with a change in speed according to the trigonometric law.
The script can be useful for precise positioning of a laser or motorized mirror

* Note: This is a rather difficult script to learn, since it uses a large number of commands and,

—structures.
*

* To run the script, upload 2t to the mDrive Direct

*/
var delay = 100;

/* Definition of delta and initial phase*/
var df = 0.05;
var £ = 0;

/* Definition of package */
var GETS = new Object();

// Initial installations

var move_set = get_move_settings();
var speed = 3000;

var amplitude = 1000;

var nomber = 100;

var time = 1000;

var pos = 0;

var Pi = 3.1415;

df = Pi/nomber;

command_zero() ;

var pos_read = new Object();
while (1)
{

pos_read = get_position();

Control software

// Movement to a point with an increase in the wveloctty amplitude

for (i = 1; i <= nomber-1; i++)
{
f = df*i;

move_set.Speed = speed * Math.sin(f);

pos = amplitude*i /nomber;

set_move_settings (move_set) ;
command_move (pos) ;

while (Math.abs(pos_read.Position - pos)>move_set.Speed/10)
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{
pos_read = get_position();

}

// Movement to a point with a decrease in the velocity amplitude
for (i = nomber-1; i >= 1; i--)
{

f = df*i;

move_set.Speed = speed * Math.sin(f);
pos = amplitude*i /nomber;

set_move_settings (move_set) ;
command_move (pos) ;
while (Math.abs(pos_read.Position - pos)>move_set.Speed/10)
{
pos_read = get_position();

}

msleep(1000) ;

6.4.4.19 Ckpunt nepemewieHusi no curdany co sxoga EXTIO. OsuxeHune ocyuiecTensietcs B user units

/*
Move EXTIO caldb script

Description of the script:

The script moves to one of the 2 specified points, depending on the state of the EXTIO input.,
—The movement s carried out in user units.
*

* % % %

* Note: This is a rather difficult script to learn, since it uses a large number of commands and,
—structures.

*

* To run the script, upload it to the mDrive Direct Control software

*/

// Main characteristics

var time_discre = 10; // Discreteness of movement control (ms)
var nomspeed = 5;

var end_err = 0.015;

var low_position = 0; // Move to position for low EXTIO
var high_position = 180; // Mowve to position for high EXTIO

// Advanced setting.

var gr_per_step = 0.015; // Distance in gr for 1 completed step.

var calb = new_calibration(gr_per_step, get_engine_settings().MicrostepMode); // create
—calibration structure

// Setting the starting position.
command_stop() ; // send STOP command (does immediate stop)
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command_wait_for_stop(10); // wait until controller stops moving
command_home () ;
command_zero(); // send ZERO command (sets current position and encoder value to zero)

log("Start:");
// Setting O speeds and accelerations.
movesettings() ;

extiosettings();
//

go_position(time_discre)

function extiosettings()

{
var extsettings = get_extio_settings();
extsettings.EXTIOSetupFlags = 0x00;
extsettings.EXTIOModeFlags = 0x00;
set_extio_settings(extsettings);

// Set the initial parameters of motion
function movesettings()
{

var m

= get_move_settings_calb(calb); // read movement settings from the controller
m.Speed =

nomspeed; // set movement speed

set_move_settings_calb(m, calb); // write movement settings into the controller

}

// The main moving
function go_position(time_discre)
{

var oldstate = 0;

var maskstate = 32;

// Setting the movement to the desired coordinate.
command_move_calb(low_position, calb);

// Pause before starting to move, to turn on the power button.
msleep(300);

while(1) {
//

var status = get_status_calb(calb);
if ((status.GPIOFlags & maskstate) != oldstate)

{
log(status.GPIOFlags) ;
if (oldstate)
command_move_calb(high_position, calb);
else
command_move_calb(low_position, calb);
oldstate = status.GPIOFlags & maskstate;
}

// Waiting for the end of a discrete time interval
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msleep(time_discre);
}
}

6.4.4.20 BepositHbie TecTbl

/¥

* Probabilistic tests

*

* Description of the script:

* The script runs a set of repeatable tests a certain number of times and is expected to fail.

*

* Note: This is a rather difficult script to learn, since it uses a large number of commands and,

—structures.
*

* To run the script, upload it to the mDrive Direct Control software

*/

TTocMoTpeTs TOTHBIH KOJT

6.4.4.21 CkpunTt BbINOSIHAOWNIA P, CMELLEHUI C KannbpoBKoii

/%

Several shifts with calibration script

Description of the script:

This program makes shifts given number of times to the specified distance, and stands they,
—appointed time after every shift. First it goes left, then it returns back to the origin and,
—repeats all movements to Tight.

*

*
*
*
*

* Note: This s a rather difficult script to learn, since it uses a large number of commands and,
—structures.

*

* To run the script, upload it to the mDrive Direct Control software

*/

const LEFT = -1;
const RIGHT = 1;
var axes = [];
var number_of_axes = 0;
var last_serial = 0;
while (serial = get_next_serial(last_serial)) // get next serial number and repeat for each azes.
{

axes [number_of_axes] = new_axis(serial);

log("Found axis " + number_of_axes + " with serial number " + serial);

number_of_axes++;

last_serial = serial;

// Start the main function for all avaliable azes
for (var i = 0; i < number_of_axes; i++)
{

main(axes[i]);
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function main(axis)

{
axis.command_move(0,0); // Go back to the origin.
msleep(500);

/* Creating and filling the calibration structure for specifying distances in um */

var calibration = new Object;

calibration.A = 5; // 1 step correspond to 5 um for S8MT50-100BS1

calibration.MicrostepMode = axis.get_engine_settings().MicrostepMode; // Get MicrostepMode,
—from controller settings
Wy P R F P R E P e R

/* Main cycle */

var N = 10; // Number of shifts
var stand_time = 3000; // Stand time in ms
var shift = 10; // Distance of shift in um

MakeShifts (axis, LEFT, shift, N, stand_time, calibration); // Make 10 shifts to the left

MakeShifts(axis, RIGHT, shift, N, stand_time, calibration); // Make 10 shifts to the right

MakeShifts(axis, RIGHT, shift, N, stand_time, calibration); // Make 10 shifts to the righty,
—again

MakeShifts(axis, LEFT, shift, N, stand_time, calibration); // Make 10 shifts to the left
}

function MakeShifts(axis, Direction, ShiftDistance, ShiftsQuantity, StandTime, Calibration)
{
/**

This function makes shifts which number is specified by ShiftQuantity and length is specified,
—by ShiftDistance. After every shift it stands StandTime miliseconds. Calibration parameter is ay
—structure for convertation between steps and micrometers.

*/
for (var i = 0; i < ShiftsQuantity; i++)
{
axis.command_movr_calb(Direction*ShiftDistance, Calibration);
axis.command_wait_for_stop(100);
msleep(StandTime) ;
}
}

6.4.4.22 Tect Ha nponyck waros

/*

* Steps loss test

*

* Description of the script:

* The script was written to check for skipping steps
* It can be useful for diagnosing problematic stages
*

* Note: This s a rather difficult script to learn, since it uses a large number of commands and,
—structures.
*

* To run the script, upload it to the mDrive Direct Control software

*/

function abs(x)

{
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return ((x > 0) 7 x : -x);
}
/%
* Set home settings
*/

var SHOM = get_home_settings()
SHOM.FastHome = 500;

SHOM.uFastHome = 0;

SHOM. SlowHome = 20;

SHOM.uSlowHome = 0;

SHOM.HomeDelta = 300;
SHOM.uHomeDelta = 0;

SHOM.HomeFlags = HOME_STOP_FIRST_LIM;
set_home_settings (SHOM) ;

/*
* Check for encoder
*/
var encoder = 1
command_zero ()
var first = get_status() .EncPosition
command_movr (100)
command_wait_for_stop(300)
var second = get_status().EncPosition
if (abs(second - first) < 2)
{
encoder = 0
log("It seems like here are no encoder", 2)

}

command_home () ;
command_wait_for_stop(300);
command_zero() ;

msleep(200);

// Store old move settings
var MOV = get_move_settings();

// Set fast speed and accel\decel
var MOV2 =get_move_settings();
MOV2.Speed = MOV.Speed * 2;
MOV2.Accel = MOV.Accel * 2;
MOV2.Decel = MOV.Decel * 2;

for(var i=0; i < 1; i++) // Set default settings first
{
set_move_settings (MOV2) ;

// Move long. ..
command_move (20000) ;
command_wait_for_stop(300);

// Set prev settings back
set_move_settings (MOV) ;

// Move back
command_move (0) ;
command_wait_for_stop (300) ;
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if (encoder > 0)
{
var lost = get_status().EncPosition
if (abs(lost) > 1)
{
log("Lost " + lost + " pulses", 1)
}
else
{
log("All is OK");
}
}
else
{
log("Do final homing...")
command_home ()
command_wait_for_stop(300)
var lost = get_status().CurPosition
if (abs(lost) > 2)

{
log("Lost " + lost + " steps", 1)
}
else
{
log("All is OK");
}

}

6.4.4.23 Ckpunt TeCcTMpoBaHusi CUHXPOHU3AU NN

/*
Sync test script

Description of the script:

The script is written to demonstrate the work of synchronization, and also checks its,
—operability
*

*
*
*
*

* For test you must short spectal pins on the controller. Pin 5 (sync in) and pin 6 (sync out).,
—See https://doc.zisupport.com/en/8smc5-usb/8SMCn-USB/Technical_spectification/Appearance_and_
cqconnectors/ﬂne_amis_system.html

*

* Note: This s a rather difficult script to learn, since it uses a large number of commands and,
—structures.

*

* To run the script, upload 21t to the mDrive Direct Control software

*/

const dX = 4.5;

const dot_num = 5;

const micro2mili = 1000;

var ASIA = [1;

for (var i = 0; i < dot_num; i++)
ASIA[i] = new Object();
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var calb new_calibration(1, MICROSTEP_MODE_FRAC_256) ;

function abs(x)

{

return (x > 0) 7 x : -x;

function set_default()

{
// SSNI settings
var SSNI = get_sync_in_settings_calb(calb);
SSNI.SyncInFlags SYNCIN_ENABLED | SYNCIN_GOTOPOSITION

set_sync_in_settings_calb(SSNI, calb);

// SSNO settings

var SSNO = get_sync_out_settings(calb);
SSNO.SyncOutFlags = SYNCOUT_ENABLED;
SSNO.Accuracy = 0.5;
set_sync_out_settings (SSNO, calb);

// SMOV settings

var SMOV = get_move_settings_calb(calb);
SMOV.Speed = 1000;

SMOV.Accel = 500;

SMOV.Decel = 1000;

SMOV.AntiplaySpeed = 50;
set_move_settings_calb(SMOV, calb);

// SENG settings

var SENG = get_engine_settings();

SENG.NomSpeed = 5000

SENG.EngineFlags = ENGINE_ACCEL_ON | ENGINE_LIMIT_VOLT
SENG.Antiplay = 50;

SENG.MicrostepMode = MICROSTEP_MODE_FRAC_256;
SENG.StepsPerRev = 200;

set_engine_settings (SENG) ;

function send_all_asial()
{
for (var i 0; i < dot_num; i++)
command_add_sync_in_action_calb(ASIA[i], calb);

function check_all_asia()

{
var GETS;

for (var i = 0; i < dot_num; i++)
{
log("> Checking movement ASIA[" + i + "]",
msleep (ASIA[i].Time / micro2mili);
GETS = get_status_calb(calb);
if (abs(GETS.CurPosition - ASIA[i].Position) < dX)

3);

>

| ENGINE_LIMIT_CURR;

log(">>> OK! GETS.CurSpeed = " + GETS.CurSpeed, 3);
else
log(">>> Error! GETS.CurPosition = " + GETS.CurPosition + ", ASIA[" + i + "].Position = " +
ASTAT -Position;—1)
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function test1()

{
ASTA[0] .Position = 22.5;
ASIA[O] .Time = 300000;

ASTA[1] .Position = 45.0;
ASTIA[1].Time = 300000;

ASTA[2] .Position = 32.5;
ASTIA[2].Time =300000;

ASTA[3] .Position = 10;
ASIA[3].Time = 300000;

ASTIA[4] .Position = -11.5;
ASIA[4] .Time = 300000;

function test2()

{
ASTA[0] .Position = -22.5;
ASIA[O] .Time = 300000;

ASTA[1] .Position = -45.0;
ASIA[1].Time = 300000;

ASTA[2] .Position = -32.5;
ASTIA[2] .Time =300000;

ASIA[3] .Position = -10;
ASIA[3].Time = 300000;

ASTIA[4] .Position = 11.5;
ASIA[4] .Time = 300000;

function test3()

{
ASIA[O] .Position = -6;
ASTA[0].Time = 300000;

ASIA[1] .Position = 6;
ASTA[1].Time = 300000;

ASIA[2] .Position = -6;
ASTA[2] .Time =300000;

ASIA[3] .Position = 6;
ASTA[3].Time = 300000;

ASIA[4] .Position = -6;
ASTA[4] .Time = 300000;

command_zero() ;
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set_default();

log(">>> Function testl() started", 3)
test1();

send_all_asia();

check_all_asia();

msleep(500) ;

command_zero() ;

set_default();

log(">>> Function test2() started", 3)
test2();

send_all_asia();

check_all_asia();

msleep(500) ;

command_zero () ;

set_default();

log(">>> Function test3() started", 3)
test3();

send_all_asia();

check_all_asia();

msleep(500);

6.4.4.24 Ckpunt TeCTUpoBaHus OLIMOOK CUHXPOHM3ALUU

/*

* Sync bug test script

*

* Description of the script:

* This script does synchronization test to find sync bug in firmware 3.9.9, 3.8.7, 3.9.10.

* This test only for hardware from wver. 2.2.0 to ver. 2.2.4.

* To begin the test, the first what you need to do ¢s commect synchronization pin 15 to pin 16 ony

—CN1 jack.

* The scripts automatically set all necessary settings for test, and automatically beginning the,
—test.

* As a result you will see a log message with current position of motor and text OK! (green text)y,
—or ERROR! (red tezt).

*

* Note: This is a rather difficult script to learn, since it uses a large number of commands and,
—structures.

*

* To run the script, upload it to the mDrive Direct Control software

*/

var axes = [];
var number_of_axes = 0;
var last_serial = 0;

while (serial = get_next_serial(last_serial)) // get next serial number and repeat for each azes.
{

axes [number_of_axes] = new_axis(serial);

number_of_axes++;

last_serial = serial;

log(”Found axis " + number_of_axes + " with serial number " + serial);

// SSNI settings
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var SSNI = get_sync_in_settings;

SSNI.SyncInFlags = SYNCIN_ENABLED | SYNCIN_GOTOPOSITION; //set flags for synchronization in fory
—enabled and absolute position

SSNI.ClutterTime = 4;// set sync in Clutter Time

SSNI.Position = 0;// set sync in absolute position

SSNI.Speed = 500;// set sync in speed

set_sync_in_settings(SSNI);// set synchronization in settings

// GSNO settings

var GSNO = get_sync_out_settings;

GSNO.SyncOutFlags = SYNCOUT_ENABLED | SYNCOUT_ONPERIOD; // set flags for synchronization out fory
—enabled out and period

GSNO.SyncOutPeriod = 200;// set sync out period

GSNO.SyncOutPulseSteps = 2000;// set sync out Pusle width

set_sync_out_settings(GSNO); // set synchronization out settings

for (i = 0; i < 10; i++) // testing cycle

{
GETS = get_status();// get information about device
command_movr (201, 0); // shifting position for 201 steps

command_wait_for_stop(100); // Wait until the movement is complete

if (GETS.CurPosition != 0)// get device current position and compare it with 0

{

log(">>> Error! GETS.CurPosition = " + GETS.CurPosition, 1);// log ERROR, bug is ezist
}
else
{

log(">>> OK! GETS.CurPosition = " + GETS.CurPosition, 3); // log 0K, bug does not ezist
}

}
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[haBa 7

Vnpasnenue koHTposnepom no Ethernet

7.1 KoHdurypauunsa cetun

7.1.1 O6was nudopmayus

Wuorma Bo3nmKaeT HEOOXOTMMOCTb B YAAJTEHHOM YIIPABIEHHH YCTPOMCTBOM, KOTJA PA3MECTHTH KOMIIHIO-
TEp PAZOM C YyCTPOHCTBOM He BCErja yAOOHO WM MHOIA IpocTo HeBO3MOxKHO. KoHTpossiep mDrive ¢
nogaepxxkkoii Ethernet - 310 ycTpoiicTBO, KOTOPOE MO3BOISET KOHEYHOMY MOJIH30BATENIO YIAJEHHO B3aU-
MOJIEHCTBOBATH C KOHTPOJLIEpOM aBuraresis depe3 cerb Ethernet. Kpome Toro, mosBiasercs dyHkIms
MHOTI'OIIOJIb30BaTeJIbCKOro JoCryIlia K OJJHOMY yCTpOﬁCTBy.

ITo ymomaanuro mist mosmydenus 1P agpeca korTposiepa ucnonbiyercs DHCP, Ho npu HEoOX0IuMOCTH BbI
MOXKeTe MCIOJIb30Barh u crarudeckuii IP-anpec. B ciygae orcyrcrBust B ceru DHCP-cepsepa wnu ero uejio-
cTymHOCTH, KOHTPOsaep mDrive camocrositenbHo Hazuadynt cebe IP-anpec B qunanazone 169.254.1.0
- 169.254.254.255.

7.1.2 Tlpumepbl koHpUrypaunumn ana koHTponnepa mDrive yepes Ethernet

= Ethernet (TCP) %mh‘

— mDrive
Win/Lin/macOS

=

Puc. 7.1: Ha cxeme moka3aHo, 9TO, NOJKJIIOYNB KOHTPOJLIEP K KOMIBIOTEPY (KOTOPBI He MMeeT BbIXOAA
B MHTEPHET) C TOMOMIbI0 Kabess Ethernet, Bbl MoxkeTe HaliTu €ro B ceru U paboOTaTh C HUM
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Internet

G| Elr
s O

Ethernet (TCP)

Ethernet (TCP) —
=

PC
N

oG
Win/Lin/macQS

www Ethernet (TCP)

~

mDrive

Puc. 7.2: Ha cxeme moka3aHo, YTO, MOIKJIIOUNE KOHTPOJIJIEP K KOMIBIOTEPY C TOMOINLI0 Kabeas Ethernet,
BBI MOK€TE HANTH €ro B CeTH M paboTaTh ¢ HUM

Internet

wv

—_—
Win/Lin/mac0s

Puc. 7.3: Ha cxeme nokazaHo, 4To, IOJKJIIOYHB KOHTPOJIIIED K JIOKAJILHON CeTH C noMoIbio kabesst Ethernet,
BBl MOXKET€ HaiiTh ero B cetu u paborarh ¢ HuM. Bce KOMIBIOTEPHI B CETH MOTYT HMETHh JOCTYN K

9TOMY KOHTPOJLIEPY

Internet

Connection via Ethernet
(network card or USB

Ethernet (TCP) i~ Ethernet (TCP) to Ethernet adapter)
WWW | 7
lji;hter PC PC i l PC
NN NN =X
=ECT 005 205
- ~— >
Win/Lin/macQOS

Puc. 7.4: Ha cxeme moKa3aHO, YTO, MOAKJIIOYNB KOHTPOJJIEP K KOMIBIOTEPY € mOMOIbio Kabenas Ethernet
uim USB - Ethernet amanrepa, Bl MoxkeTe HafiTu €ro B ceTu u paborars ¢ HuM. Bce koMnbloTepbl B ceTn

MOTYT UMeTh JOCTYyH K TOMY KOHTPOJLJIEPY

Internet

ww

Router

mDrive

Puc. 7.5: Ha cxeme nokazaHo, 4To, MOJKJIIOYHB KOHTPOJIIED K JIOKAJILHON ceTH ¢ nmoMorIpbio kabesst Ethernet,
BBl MOXKETEe HalTH ero B cetu u paborarh ¢ HEUM. Bce KOMOBIOTEPHI B CETHM MOTYT UMETH JIOCTYH K
9TOMY KOHTPOJLIEPY, BKJIOYasd HOYTOYKH, MOAKJIIOYEHHbIE K 3TOi ceTn yepe3 Wi-Fi
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Internet

Company server Company server

RN
Ethernet (TCP) = [T rﬂfﬂ] Ethernet (TCP)
------ [iiTes] i
| Router e Router oc

e Lo L o Lo |

Win/Lin/macOs

Connection via Ethernet

~
Win/Lin/macOS (network card or USB to Ethernet adapter) I
|

a
s O

o,

mDrive

Puc. 7.6: Ha cxeme moka3aHO, UTO, MOJKJIIOYNB KOHTPOJJIEP K KOMIBIOTEPY ¢ mMOMOIbI0 Kabenas Ethernet
uim ¢ nomombio USB - Ethernet amanTepa, Bbl MoxkeTe HaiiTh €ro B ceTu u padborarsb ¢ HuM. [Ipu Hagndnn
VPN-kanana, HanpuMep, ecid Bbl HAXOAUTECh B APYTrOM Oduce, KOHTPOJLIED TakKe Oyger BaMm JOCTYIEH.
Bce koMnbioTepbl B CeTM MOTYT HMMETh JIOCTYI K 3TOMY KOHTPOJLIEpPY, BKJIo4das HOYTOYKWH,

HOJKJIIOYEeHHbIE K 3Toi ceTtn yepe3 Wi-Fi

7.1.3 OOGHapy>xeHue koHTposiiepa mDrive B cetn ¢ nomowbto DHCP-cepsepa

B nposogauke Windows nepeiinure Bo BkIaaKy «Cerby u Haitaure ycrpoitctso mDrive Motor Controller.

! mDrive Motar Contraller [S/N 1]

Baiiaure B BeO-unTEepdeiic mpudopa, ABAXKIbI MEJIKHYB 110 HEMY JIEBOW KHOITKOIN MBIIIH.

7.1.4 AsTOMaTmMyeckoe obHapy>XeHue yCTpOWCTB

st Toro, 9Tobbl 06IErYuTh 3a4a9y MOUCKA TOAKIIOUEHHBIX K Balleil JTOKanbHOi ceru ycrpoiicts mDrive,
MBI TIPEJOCTABIIsiEM HEOOJBINyI0 yTuanTy nox nHaspanuem «Revealers. Bor moxkere ckagarh €€ co CTpaHuIbl

IPOrpaMMHOIO obecreveHus .
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C, Revealer 2.0.11 — O ¢
Search
SSDP Devices URL fIP
mbOrive Motor Controller [S/N 3735)] hitp 172 16.132.84.80/index. htm i i:f“
Legacy Protocol Devices LURL
172.16.143.108 hitp:/172.16.143.108
172.16.143.109 hitp:/172.16.143.108

Puc. 7.7: Tlosp3oBarenbckuii uarepdeiic yruaursr «Revealers

I'paduyeckwnit mob3oBarensckuii maTepdeiic yruautsl «Revealers ouens mpoct B ucnosib3oBannu. Haxkarue
Ha KHONKy Search (uim Restart) samycrur ckaHupoBaHUE JIOKAJILHONM CETH, KOTOPbIE 3aHMMAET IpUO/IN3U-
TesbHO 3 cekyHbL. B pesysnbrare ckanupoBanus Ha nanenu SSDP Devices Oyner BbIBEJIeH WHTEPAKTUBHBIN
CITHCOK BCeX OOHAPY?KEHHBIX B BaIllel JIOKaJIbHOI cetu ycrpoiicts mDrive. HazkaTne Ha Kakyoo-mmb0 CChLI-
Ky B 9TOM CIUCKE LPUBEAET K OTKPBITUIO HOBOIO OKHA (MJIM BKJIAJKK) BALIEIO CTAHJIAPTHOIO CUCTEMHOLIO
Opay3epa co cTpanuieil BeO-uaTepdeiica aIMIHICTPUPOBAHUS COOTBETCTBYOIIErO YCTPOMNCTBA.

Ilpenynpexaenune: «Revealers ucnonb3yer mupokosemnareababie UDP u SSDP 3anpocst. IIpu naxa-
THH HA KHOLKY Search ucnosib3ytorcs oba nporokosa. Hanpumep: s noucka konrposuiepos mDrive,
npuaTepoB, MOY, ceTeBbIX AUCKOB, BUIEOKAMeED U T.11. ucnosb3ytorcs SSDP 3ampocsr. [Togpobdree o SSDP
MOXKHO MPOYUTATH 3/1eCh. BaXXHO OTMeTHUTH, UCIOJb30BaHne «Revealers Moxker OBITh HEXKEIATEb-
HBIM /HEBO3MOXKHBIM B CETsX, [Jie B TOM WJIM HHOM BHJE 3allpeIeHb! mupokoseniareababie UDP/SSDP
3aIpPOCHI.

7.1.5 OGHapy>eHue koHTposiniepa mDrive B cetn co crtatnyeckum IP-agpecom
st oOHapy KeHus ycTpoiicTrBa u u3MeHeHus: ero IP-ajpeca, BBIMOJIHATE IIATT:

1. Baiigure B «Ilycks» -> «Ilapamerpbr»
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e omelchenko_ns

[0 Documents
Pictures
Settings

Power

pel h’ype here to search

2. B nanenu ympasnenus Boioepure «Cerb u VHTEpHET>.

Settings -

S El )

omelchenko_ns
Local Account OneDrive Windows Update Web browsing
Sign In Sign In Last checked: 11 Restere

hours age recommended

| |:\ nd a setting

Devices D Phone @ Network & Internet
o E

Bluetooth, printers, mouse Link your Android, iPhane Wi-Fi, airplane mode, VPN

g System

Display, sound, notifications,

. a—
@ Personalization 8— Apps R Accounts (h? Time & Language
Background, lock screen, colors = Uninstall, defaults, optional Your accounts, email, syne, Speech, region, date
features work, famil

ame Bar, captures, Game ator, magnifier, high Find my files, permissicns Location, camera, microphone
rast

@ Gaming (’1? Ease of Access /C) Search & Privacy
Ybox G -

Mode

3. Boibepure nyukr «lI3menenne napamMeTpoB ajamnrepas
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i Home Status

Help from the web

| Network status

Updating network adapter or driver

Network & Internet g @ @ Finding my IP address

| B Status Ethernet
Private network @ Gethep
T Ethernet You're connected to the Internet L Give feedback
If you have a limited data plan, you can make this network a
% Dial-up metered connection or change other properties.
Ethernet 5346 GB
% VPN @

From the last 30 days

i Proxy Properties Data usage

Show available networks
View the connection options around you.

Advanced network settings

@ Change adapter options
View network adapters and change connection settings.

% Network and Sharing Center
Far the networks you connect to, decide what you want to share.

A Network troubleshooter
Diagnose and fix network problems,

View hardware and connection properties
Windows Firewall

Network reset

4. MleskHUTE NPABONl KHOIKOW MBI HA AKTUBHOM JIOKAJIBHOM coenubernn u naxmvure «CoiicrBay

E-' Metwork Connections N = x
1\ E.I « All.. » Ne. » hd <]

0
Organize » Disable this network device Diagnose this connection  » [ » [TH @

L-'. Ethernet [ Local Area Connection
o Netw Disable Network cable unplugged

G Intell TAP-Windows Adapter V9 for Ope...
Status

Diagnose

Bridge Connections

Create Shortcut
Delete

Rename

elee @

Properties

5. B okme cBoiicTB ceTeBOro mMOAKIIOUEeHWs BbIAeauTe KoMmmoHeHT «lIporokon Untepnera Bepcum 4
(TCP/IPv4)» u mnaxxmure kHONKY «CBoiicTBas
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Metworking  Sharing

Connect using:

? Intel{R) Ethemet Connection (7) 1219-

Corfigure...
This connection uses the following tems:

T30S Packet Scheduler ~
A Intemet Protocol Version 4 (TCP/IPv4)

4. Microsoft Network Adapter Multiplexor Protocol

. Microsoft LLDP Protocol Driver

4 Intemet Protocol Version & (TCP/IPvE)

. Link-Layer Topology Discovery Responder

. Link-Layer Topology Discovery Mapper 10 Driver W

“REKREEOR

W

Install... Uningtall Properties

Description

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

oK Cancel

6. B orkpeismiemcs okne B nmynkre «Vcmonp3osars cieaytommit IP anpecy naiinqure IP-aapec u macky
MO/ICETH. JAMOMHUTE WX TEKYINWUe 3HAYEHUSI, YTOOBI BIIOCIEICTBUN K HUM BEPHYTHCH.

General

‘You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(C) Obtain an IP address automatically
(@) Use the following IP address:

IP address: 169,254, 1 , 12
Subnet mask: 255,255, 0 .0

Obtain DNS server address automatically
(®) Use the following DNS server addresses:
Preferred DNS server:

Alternate DNS server:

|

[validate settings upon exit e

oK Cancel

7. WU3menure croii IP-anpec nHa srob0it apyroit u3 guamazona 169.254.1.0 - 169.254.254.255, 3amaiiTe 3Ha-
qeHue Macku mojaceru 255.255.0.0. Haxmure «OK».

8. Haiiaqure mDrive u u3menure ero IP-anpec, BbIOJHUB MyHKTHL:
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(a) B uposounuke Windows uepeituure na Briaiky «Cerby. Ileskuure 11paBoil KHOLKO MbllId 110
OTIOBEIIEHNIO, 3aTeM BbiOepuTe «BKIIIOUNTL ceTeBoe ODHApyKeHwe u OOIIuil JOCTym K baitmamy,
3arem BoiOepuTe «Her, crenars ceTh, K KOTOPOIi MOAKJIIOYEH ITOT KOMIIBIOTED, YaCTHOW»

2 Do you want to turn on network discovery and file sharing for all
public networks?

—> No, make the network that | am connected to a private network
MNetwerk discovery and file sharing will be turned on for private networks, such as
those in homes and workplaces,

—> Yes, turn on network discovery and file sharing for all public
networks

Cancel

(a) O6uosure Bkianky «Cerb». Ybeaurech, 9To ycrpoiictBo ¢ umenem «mDrive Motor Controller
[S/N #]» (rme # — cepuiiHbIii HOMED yCTPOHCTBA) OTOOPaAXKAETCS.

! mDrive Motar Contraller [S/N 1]

9. Baiiaure B BeO-uHTEepdeEiic MPpubopa, ABAKIBI MEJKHYB 0 HEMY JIEBOIl KHOMKON MBIIIIHA.

10. B 6moke «Hactpoiiku cetns BBemmTe IP-anpec m MacKy MOACETH, B KOTOPOH TOMKHO HAXOIUTHCS
ycrpoiictBo. Haxkmure «IIpuMmeHnTH>.

11. TlonTBepauTe MEHICTBUA B OTKPLIBAIOIINXCS TTPEIYTTPEKTCHUAX.

12. Bepuwute ucxomHble HACTPOWKH CETEBOTO MOIKJIIOYEHNUs, BHITOTHUB maru 1 - 6 37oit macTpykimu. O6pa-
TuTe BHUMaHue, 94To Ha 1rare 6 [P-anpec u macka moxceru mOKHBI OBITH YCTAHOBIEHBI B COOTBETCTBUU
C UCXOTHBIMU 3HAYEHUSIMMU.

7.2 Beb6-uHtepdeiic mDrive

KonTposiep mDrive ocHamteH BeG-uHTepdeiicoM aJMUHACTPUPOBAHMUS, KOTOPbIHA 1103BOJISET KO-
HEYHOMY MOJIB30BATE/IIO YIIPABIATE CIIYKOaMU yCTPONCTBA M OTCIEKUBATH COCTOSHUE CHCTEMBI.

s nocryna k Beb-uHTEpdEHCy KOHTPOJIEPA HEOOXOAMMO MOAK/II0YnTh ero no Ethernet, orkpeirs URL
http://[address], rne [address] snserca IP-axgpecom ycrpoiicTBa B Balueii JOKajabHON ceru (y3HATH KOTO-
PbIil MOXKHO B T.4. uCHOJb3yd nporpammy «Revealers). Eciu Bbl nesnaere s1o Brepsbie (Mid OTKIIOYHIIM
coxpanenue aitios cookie/uaposeil B ceoem 6paysepe), BaM HEOOXOAUMO LPOHTH ayTeHTU(DUKALMIO.

Baxxno: Hcnoassyiite «0000» B KadecTBe Naposd M0 YMOTIAHUIO
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Beb-unrepdeiic mo3posisier m3MeHUTD ceTeBble HACTPOoiiku mDrive, a Takzke oroOpzKaeT 0611y 10 HHMOPMAIUIO
00 yCTpO#CTBE M KPATKYIO TAOIHUILY XapPAKTEPUCTHUK.

CTB'\M FnagHafA | CUCTEMHBIE WHCTDYMEHTE | Bhixog

mbDrive Motor Controller [S/N 1]

mDrive — MO,ﬂ,yl'IbeIIFI KOHTpONNep AnA warosoro, DC W BLDC ABuratens, I'IO3BOI'IF|I'OU_I'MF1 c
BbICOKOH CKOpPOCTbH W TOYHOCTEID YNPaBNATb ABUAHEHWAMK.

YnpaeneHue mDrive ¢ MK MOXeT NPOMCXOQMTE C NOMOLYLI roTosore MO mDrive Direct Control,
noaxofAlere AnA onepalWoHHblX cuctem Windows, Linux u MacOS, MnM € NOMOLLbH
COOCTBEHHBIX NPUIICKEHNRA NONL30BATENA, HANNMCAHHBIX HA PA3HLIX A3bIKAX NPOrPaMMHPOBAHNA
Ha OCHOBE roTOBbIX GMBNMOTEK C OTHPBITHIM MCXOAHBIM KOAOM.

CeTeBble HACTPOMKHK MHpopmaLua o6 3TOM YCTPOUCTEE
. CepUiAHbIi HOMEpD 1
MeTon nonyyeHna IP anpeca:  pucp -
ANnapaTtHas Bepcua 1.0.0
IPv4 anpec: 172.16.131.218 Bepcua ByTnoanepa 4.01
Macka noaceTm: 255 255.940.0 Bepcua npowwvekn 6.0.3
URI mogyna (UDP)@ Xi-udp/M72.16.131.218:1818
LLINt03 no yMon4aHui:
! 1r2a64281 URI mopyna (TCP) @ Xi-tep/172.16.131 21811820
Monb30BaTENLCKOE Ha3BaHue
EEPROM precedence Enabled
Positioner name

KpaTkan Tabnuua xapakTepucTmk

VICTOYHMEK MUTaHKWA BHewWHKIA Bnok nuTanua 12 B - 48 B DC

MoTpefnaemslil TOK 00 5 A OT BHELUHETD MCTOYHWEKR

HoMWHanNbHLIA Tok B 06MOTKe AnA waroeoro/BLDC no3A

ABuratens

HomuHanbHbIi Tok B 00MoTke 4na DC asuratens no6GA

MoanepxuBaeMmele TUMbI ABUraTenen BunonapHeIi waroewid, DC, BLDC

COBMECTMMOCTL C TUNaMK OC Windows 7/8/10/11 (x64/x86), Linux, Mac OS (Intel n Apple

Silicon, Apple M2)

© Copyright 2024, CT31M

Puc. 7.8: Beb-unrepdeiic mDrive

7.3 Ha4ano pa6otbl ¢ mDrive Direct Control

Bamycture mDrive Direct Control u Beimonnure ciemyrorue aeiicrsus. IIpednosazaemes, wmo nodkaouenue
U HACMPOTKA GOIAYU BOMONHEHDL.

IIpu mepsom 3amycke mDrive Direct Control mosiButcsi crapTOBOE€ OKHO, B KOTOPOM OYIyT HAMIEHBI 1B
BUPTYaJbHBIX YCTPOICTBA.

Haxxmure Settings m ycranosure daar Enumerate network devices B mpaBoii BKIaJKe. 3aTeM HAKMUTE
KHOIIKY Rescan B jeBoit wactu craproBoro okaa. mDrive Direct Control Haiier moak/o9eHHbIil KOHTPOJLIEP.
Ecsu xourpossiep mDrive e Obun Haifien aBroMmarudecku, Bbibepure n1poTOKOJl «Xi-tep://» u BBeauTe €ro
IP ampec B mome «IP/HOST[:port]>.
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ﬁ mDrive Direct Control 3.0.3

release date: 2023-08-04

Searching devices... 1 found.

URI Serial  Friendly name  Stage name
1 xi-em \Users\omelchenko_ns\AppData\Roami... 1
3 xi-emu///C\Users\omelchenko_ns\AppData\Roami... 2
One axis is selected. Exit Rescan Open selected Open last

Device detection settings

Probe devices Protocol IP/Host[:port]

|:| Enumerate non-mDrive devices witepsf] v 172161312181820 X ,

Enumerate network devices

Virtual devices n

Scan for local servers

0 server(s) found.

User management

Local user list Remote user list

user uuid  key user uuid  key

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

B okme obHapyKeHUst KOHTPOJIIEPa BHIOEPUTE HYKHYIO OCh. Bl MOXKETE YIIPABIATH UM B OJJHOOCHOM PEKUME
00HOOCHOM PedNCUME, UITH B MHO200CEEOM PEICUME, €CII OBLIIO BHIOpAHO 6oJtee oHOI ocu. JlomosHuTeIbHY 0
uadopMaruio cM. B Pykosodcmee no nawasy pabomui ¢ npozpammusim obecnevenuem mDrive Direct Control

u Pyxosodcmeo no npozpamme mDrive Direct Control.

IIpumeuanmne: Korma IP-aapec ycrpoiicTBa HalifeH, ciaeayeT MTOHUMATh, 9TO TIEPEMEIEHNE YCTPONUCTBA B
JAPYTOe MeCTO MOXKEeT MPUBECTH K m3MeHeHuio ero IP-aapeca.

7.3. Hauano pab6otel ¢ mDrive Direct Control
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FAQ

8.1 VYcrpoiicteo He HapgeHo / He ypaeTtcsi oTKpbITbh YCTPOCTBO

o [lodxarwwenue wepes USB
o [lodxaouenue wepes ETHERNET

— FEcau mDrive ne natiden 6 aokarvhoti cemu

8.1.1 MopakntoyeHue 4epes USB

mDrive Direct Control mau apyroe mporpammuoe obecrieduenne He BUIUT KOHTPOJIep. - KommbroTep He
obuapy:xuBaeT KOHTpoJsep mo USB:

Connect mDrive to PC

LED Blinking LED OFF

mDrive: yellow LED

Technical support

«Status» LED Is active when
device is power supplied

(without usb connection) \

- Change USB cable

- Change USB hub

- Change PC

- Reconnect power supply connector

- Pay attention to electromagnetic interference

- The controller to go down due to the overcurrent protection
(the hard stop of the motor can lead to the current surge
due to recuperation)

KommenTapuii kK cxeme:

Hawuboutee yacras npuduna mogo6HOro pojia omuboK - 310 npobsembl B papore USB-xaba, kabesist uiu npobiie-
Ma onpeesnenus BupryaiabHoro COM-mopra B onepanmonnoit cucreme na ucnosibdyemom I1K. Tompobyiire
BOCITPOM3BECTH JAHHYIO OIMUOKY HA JAPYroM KOMIbIOTEpe win ¢ apyrum USB-xabom, ecian OH UCIONIb3yeTCs.
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IIpenynpexxaenne: Omm6ka «Can’t open device» mim dynkmua «open_device()» BosBpa-
miaet -1. Bubanoreka Libximc paboTaer ¢ KOHTPOIIEPOM B PEXKUME IKCKIIO3UBHOTO JOCTyTa. KaxK abiii
KOHTDOJIJIEP, OTKPbIThIH 6ubuorexoit libxime (mDrive Direct Control Toxke ucmonb3yer sty 6ubnuore-
KY) JOJIKeH ObITh 3aKPbIT, IPEXK/IE YeM MOKET ObITh MCIIO/Ib30BaH APYrUM mporeccoM. IloaroMy mnpexe
YEeM MOMBITATHCS OTKPBITH KOHTPOJLIEP 3aHOBO, mpoBepbre, o mDrive Direct Control winu npyroe mpo-
rpaMMHOe obeciiedeHne, B3auMoIeHCTBYIONEee C KOHTPOJIJIEPOM, 3aKPbITO.

Huxe mpuBeseHbl KapThl JEHCTBUI JI/I9 HE HANIEHHOTO KOHTPOJLIEPA.

Windows:

mDrive Controller in Device Manager

Click Start and type Device Manager
in search field. mDrive Motor Controller
must be appeared in Ports (COM&LPT)

v

Is mDrive detected |
by mDrive Direct Control? LoTORE

1. Rescan devices In Device Manager
2. Reinstall the driver
3. Reboot PC

Technical support Specify mDrive.inf

You can speclfy it in Device Manager. Right mouse click to
\d choose Update Driver Software.

1. C:\Program Files\mDrive_Direct_Control\Driver

2. Download it here: http://doc.mdrive.tech/Software.en.html #drivers

Kommenrapun K cxeme:

e IIpoBepnbTe, uTo COM-1IOPT, COOTBETCTBYIOMIUII BallleMy KOHTPOJLJIEPY, IIPUCYTCTBYET B
Hucneruepe ycrpoiicts. Kontpostep momken orobpaxkarbces kak «mDrive Motor Controller
(COMn)». Eciu KOHTpOJLIEp HE PACIO3HAH, IONPOOYHTE MepeyCTaHOBUTD JpaiiBep KOHTPOJLIEPA
BPYYHYIO.

e ITonpobGyiiTe oTkpbiTh COM-mOopT KOHTpOJIJIepa B JIJIOOOM IMPOCTOM IIOC/IE€IOBATETHHOM JMY-
asrope (naupmep, Putty) u orupasbre KOHTPOJIEDY OAHY U3 HPOCTHIX KOMaH, («stop», «Sstp»,
«zero», «GETS», «GETI»). Tlapamerpsl MOAKJIOUEHUs] OMUCAHBI 3dect. OTCyTCTBHE OMMOOK
O3HAYAET, YTO KOHTPOJIIEDP PAOOTAET MPABUIBHO, U MPOOJIEMA BHI3BAHA UCITOIH3YEMbBIM ITPOrPAMM-
HBIM 00ECIIEIEHUEM.

Linux:

You may need to check number} PP

|

Is mDrive detected by AppImage? '_, “Can’t open device" error occurs
It should be available for reading and writing

1. Check whether "Enumerate non-mDrive devices'
in Program configuration tab marked in Applmage
2. Create file /etc/udev/rules.d/60-mDrive.rules

MODE="0666"

idvendor can be found by executing Isusb command

Comommor | (s |

Controller Is visible as /dev/ttyUSB device in OS

10 USB adapter You can use the next command in order L
to find USB device:
For example: UART to USB adapter Is -al /dev/tty*
"Can’t open device" error occurs Connect to the device with root privileges
Technical support
1. Check whether "Enumerate non-mbrive devices' Try to open it In Appmage

in Program configuration tab marked in Appimage
2. Create file /etc/udev/rules.d/60-mDrive.rules

3. Add the next line info It

SABSYSTEM=="usb", ATTR{IdVendor}=="067b",

MODE="0666'

idvendor can be found by executing Isusb command
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Kommenrapuii k pewtenuio upobsemst «Can’t open device» (2 Berka):

B Linux, npu pa6ore ¢ KouTposuiepom depe3 USB-. .. mepexoquuk, nosisisiercs: yerpoiicrso /dev /ttyUSB.
mDrive Direct Control orobpazkaer ero B Ciimcke, HO IPHU MOMBITKE OTKPHITH BO3HUKAET OIMUOKA «can’t open
device» m3-3a OTCYTCTBHsI COOTBETCTBYIOIIUX IPAB JOCTYIA K yCTPOHUCTBY.

Hns pernenus jarnoi npobseMsl cosaiire daiin: /etc/udev/rules.d/60-mdrive.rules u jobasbre B HEro cie-
JIYIOILYIO CTPOKY:

SUBSYSTEM=="usb", ATTR{idVendor}=="067b", MODE="0666"

Nnentudurarop idVendor MOKHO HANTH € TTOMOIIBIO KOMAHIBI [Susb.

ITpumeuanme: OnuuM U3 BO3MOXKHBIX BAPUAHTOB perreHus npobiaembr «device not founds siBisiercst j10-
OapsieHne moab3oBaresid B rpymmny dialuot. BaXkHo: mocie qobaBmeHns B IPyIIy HEOOXOAMMO IePe3arpy3uTh
KOMIIBIOTED.

Mac OS:

Check an appearance of new

[dev/usb.modem.{serial_number}
{serial_number} - 8-digit hexadecimal [~—*| Technical support

number
Is -1 /dev/

Is mDrive detected

by mDrive Direct Control?

8.1.2 MMopgknioyeHune 4yepes3 ETHERNET

ITpumeuanue: Ilpu BHINOTHEHUN ONMUCAHHBIX HUXKE JEHCTBHUI MPEANOIaraercs, 9T0 KOHTPOJLIED BKIIOYEH
u paboraer. Kourposiep, noakiodennsiit yuepe3 Ethernet, Moxuo oTKpbiTh 10 HpoTOKOIY tep/udp.

e Buagen qm Bamr KoHTpoJsuiep B nporpamme Revealer?
Ecan pa:

— Yr00bI MOAYYUTH AOCTYH K MAHETd QIMUHACTPUPOBaHusA, HaxkMmuTe Ha IP-aapec. Ecman
NaHe b YIPABIEHUs OTKpbiBaercsa (ucnonb3yiite «0000» B KadecTBe MapoJIst O yMOTIa-
HUIO), 3HAYUT BAIll KOHTPOJLJIEP pabOTaeT HOPMAJIbHO!

Ecou Het:
— IloakarounTe KOHTpOJLIEp K KOMIObIOTepy ¢ momomnibio USB-kabeJis:

* Ybemurech uTo momKI0UYeHHbIi Mo USB kouTpOiep paboraer mpaBuiabHo. s 3T0r0
3arpy3ute TpoduIb U BBIIOIHATE JII000€ aBuKeHue. /I MpoOBEpKU MbI PEKOMEHIyeM
ucnonb3oBarh mDrive Direct Control.

— Orkiiounre «Bpanamaysp 3amurauk Windowss
— IloakarouynTe KOHTpoOJLIEp K KoMObloTepy ¢ momoribio Ethernet xabess:
x IIpoBepbTe, UTO € MOMOINBIO revealer KOHTPOJIIED BUINTCS B M30JIMPOBAHHON CETH

*x Wcmomb3yitTe revealer, arobbl m3menuth IP-azpec Bamero kouTposmepa. Ias m3me-
HEHWsl HACTPOEK B OKHe revealer, HAKMUTE Ha ImecTepeHkd. Hampumep, Bbl MOXKeTE
ycTaHoBUTH crarumdeckuil [P-aapec fsa Bamero KoHTpoJLIepa.
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e B Baimeit cetu ycranoBjien DHCP cepBep?
Ecan pa:
— Ybenutech, uTo KOHTpOIIEpy Obu1 mpucsoen [P aapec.
— Ybenurech, 9TO KOHTPOJIJIEP HAXOAUTCHA B TOH 2K€ IOICETH, 9TO M BAI KOMIIBIOTED.
Ecau HeT:
— Bwr moxere ycranosuts DHCP cepsep.

— Ucnonw3yiite revealer, 9To0bl ycraHOBUTH crarudeckuit [P-agapec mirs Barmero KOHTPOTI-
sepa. UToObl M3MEHATH HACTPONKM B OKHE revealer, Ha2KMUATE HA IIECTEPEHKH.

8.1.2.1 Ecsav mDrive He HaiigeH B f10KanbHON cetu

@ mDrive Direct Control 3.0.3

release date: 2023-08-04

Searching devices. .. 0 found.

URI Serial Friendly name Stage name
il xi-emu///Chlsers\omelchenke_ns\AppData\Roaming\XILab.conf/V_1?serial=1 _—
2 xi-emu///C\Users\omelchenke_ns\AppData'Roaming\XILab.conf/V_27serial=2 2
One axis is selected. Exit Rescan Open selected Open last
Mo devices found? Settings ==

Orkmounre «Bpangmaysp 3ammrauk Windows» u maxkmure KHOnky «Search/Restart> B mporpamme
mDrive Direct Control. Uro6bl mosyaurh A0CTYN K IIAHEJd aJIMUHUCTPUPOBaHUs, mepeiaure B Opaysepe
Ha http://[address] URL (rne [address] momxewn 6biTh 3amenen [P-azpecom yerpoiicTBa B Bareit JOKaIbHOM
ceTu U MOXKeT ObITh mojiyden B mporpamme Revealer wiu Bo Briaake «Cerb» nposoguuka Windows). Eciu
BBI JIeJIa€Te 3TO B IMEpBBIi pa3 (MM BbI OTKIIOYMIN cookies/XxpaHeHue mapoJsieil B BaireMm Opaysepe) Bam
HY>XHO OyZeT ayTeHTudUIUpoBaTh cebs, ncnob3ys “0000” B KauecTBe MapOJIs.

Ecsn orkpbiBaercs nanesnb aJMUHICTPUPOBanu«, 3Ha4uT Bam mDrive paboraer HOpMasbHO.

Ilepeiinure B mDrive Direct Control, mHaxkmure Settings, B mpaBoii 4acTu OKHA MOCTaBbTe TAJIOYKY Enumerate
network devices, BBeaute IP-agpec u naxxkmute Rescan. Bame ycrpoiicTBo moikHO 0TOOpasuthes B mDrive
Direct Control.
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Device detection settings

Probe devices Protocol 1P/Hostl:port]

[] Enumerate non-mbrive devices

ﬁ mDrive Direct Control 3.0.3

release date: 2023-08-04 3
PRt 172.16.131.212:1820 [N

Enumerate network devices
Searching devices... 0 found. & -

URI Serial  Friel
T xi-emu/f/C\Users\omelchenko_ns\AppData\Roaming\XILab.conf/V_17serial=1 1
2 xi-emu:///C\Users\omelchenko_ns\AppData\Roaming'XILab.conf/V_27serial=2 2
Virtual devices
Scan for local servers 0 server(s) found.
User management
Local user list Remote user list
user | uuid | ke user uuid ke
< >
One axis is selected. Exit Open selected Open last
No devices found? Delete selected New user Copy to remote > | < Copy to local New user Delete selected

Ilocsie ycrpanenus npobsemsbr He 3a0yapTe BKJIIOYATH OpaHamaysp.

8.2 He ypaértcsa BpawaTb MOTOPOM Mpu NOMOLLN KOHTpOJiepa

o Koumpoanrep 6 cocmoanuu Alarm

Momop subpupyem, epawerus Hem

o Mexanuueckoe 3aKAUHUSAHUE

o Jlsuzamenn He peazupyem Ha KOMaHIb, 06UNCEHUA

8.2.1 KonTposnnep B coctosiium Alarm

IIpumeuanue: IlompoOyiiTe Haxkars Stop B riasuoMm okue mDrive Direct Control. 9To ybupaer cocrosinue
Alarm.

Ecsin nansbiii cuocob He nomoraer u Alarm mosiBiisiercss CHOBa, TO:
e Haxomsice B mDrive Direct Control, mepeiinure Bo Bknanky Mazimum ratings.
e IlocraBre ramouky wanporus omiuu Sticky Alarm flags. Haskmure Ok.

e Haxxkmure Stop B rmaBuom okae mDrive Direct Control, Beriiasg u3 cocrosiaus Alarm. ITosropure mo-
CJIeJI0BATE/IbHOCTD JIeficTBuUil, KoTopas npupesia K Alarm.

e Cremaiite ckpunmor raBaoro okua mDrive Direct Control u ormpaBbTe €ro B TEXMOMIEPKKY C MTO-
JPOOHBIM ONMUCAHVE TTPOOJIEMBI.

8.2.2 Motop BubOpupyert, BpaLleHUst HeT
VYV nannOil pO6IEMBI MOKET ObITh HECKOJIBKO TPUYNH:

e YcraHOBJIEH HEKOPPEKTHBIN HPOMUIIb /Uit BALIEIO MOTOPA,/ II0BUZKKH.
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— Iowurmure Hanboiee COBIAMAIONIUIT 110 HA3BAHUIO C HUCIIOJIb3YEeMOil MOABUZKKON MPOGUIb B MAIKE
¢ mpocpusrsimu B mDrive Direct Control.

— Pexkomenyercs cOXpaHUTb TEeKyIIylo KoHdurypamuioo B daiia. s 9Toro HE0OXOAMMO B OKHE
Settings nporpammbl mDrive Direct Control naxkarb Save settings to file (cm. nacmpotixu npo-
epammo, mDrive Direct Control), BbIOparh 1yTh, Ky/Ja COXPAHUTb HACTPOHKU. 3areMm 10T (haili
OTTIPABUTH B TEXTOMJIEPKKY C OMUCAHUEM TTPOOIEMBbI.

e HenpaBuibHO HacTpoOeHBI KOHIIEBbIE BBIKJIIOYATEJIN, B DE3Y/IbTATE UEro MOJBUKKA yexaja B
koHIIEBUK. OOBIYHO 9TO MOXKHO YBHUIETH IO 3aroparormmcs nuaankaropam B mDrive Direct Control.

8 mDrive Direct Control 3.0.9 - SM1 - ] x
03 Settings... |+ Charts... I saipts...
Control

0.000 mm

0

[C][ « m 3

L]

(a) Home @ Zero © Stop O cydic
-300 -200 -100 ] 100 200 300
T T T [N T T T A T N T T T [T T TN AN T T S N T [ Y T I PRI I |

Move to 0.000 mm =

Shift on 0,000 mm >
Power Motor
Power voltage: 12.04V Speed: 0.000 mm/s
Temp.: 36.6 °iC Command: Unknown

Pawer: Ukriwn
Program
Sync buf free: 0
Date Tirmne Source Message

Clear log Save log Tech. support Exit

OCHOBHOI PUYIUHON HEKOPPEKTHONW HACTPOUKM KOHIEBUKOB SIBISETCS ONIMOOYHBIN MPOMUIL KOHMU-
rypanuu Jijis no3unuoHepa (CM. npeabytyiuii myHkr). Mndopmanus 1o camocrosTenbHoli HacTPOiiKe
HAXOIMTCS B pasjese pyunas nacmpotixa npopuas. Ilpu npobieme Takoro poja pekKoMeHyercs oopa-
TATHCA B TEXTOIJIEPIKKY 34 JOMOIHUTEIBHON MTOMOIMIBIO.
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— Takzke ogHUM W3 IPOLABJIEHUN IPOOIEMBI C KOHIIEBUKAMH MOXKET ObITh Me€XaHUIecKoe 3aKJIH-
HUBaHMeE (CM. CJIeAYIOMHUii MyHKT).

e CropesBmras o6MOTKa MOTOpPA, MPOOJIEMBI C KOHTAKTOM B pa3béme u T.i. /{maraocTupoBaTh mpo-
6JIEMBI TAKOTO POJIa, MOXKHO camocToaTesnbHo. g sroro 8 mDrive Direct Control ecth BO3MOXKHOCTD
BeIBECTH TpaduKN HAIpPsSKEHHs W TOKA BO BpeMs PabOTbI MOTOpa. B mcrmpaBHOM MOTOpE TOK B 00-
MOTKAX MEHSIETCSI TI0 CHHYCY WJIM KOCHHYCY. B CIOMaHHOM MOTOpE OyIyT 3aMETHBI CHJIHHBIE OTIUUHUS
bOPMBI CUTHAJIOB OT TAPMOHUYECKOIA.
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Charts SM1 n

360 380 400  Control
1 ] 1 ] ]
- 150 | O Position
=
e 100 [] speed
5 50
o E [] Encoder
e 0
g - Power voltage
E 100 Winding A voltage
10 S Winding B voltage
3 Winding C voltage
- 5 —
- ] Winding & current
" .
E' > 0 Winding B current
E 5 _Z Winding C current
E Averaged Power Ratio
-10 - [] Temperature
10 -
[ 1oystick
o 5 ] [] analog input
[:1] -
D ] [] Flags
T
1 Start Stop
-5
1000 — View Save
- E Export to CSV
< 500 .
T < E
2 77
3 -s004
-1000 -
1000
o 500
T«
e o
d -500
-1000 : | , | , =l
360 380 400
data size: 0 KB stopped
Puc. 8.1: Ucnpasusrii caydait
Ha rpadukax muzke Buaubl mpobiaembl. Hampumep, orcyrcrByer Tok depe3 ooMorKy B. Bepostho, B
Hel mMeeTcsT pa3phbiB. TakskKe MCKasKEHbI OCTAIbHBIE (DOPMBI HATIPAYKEHUH W TOKOB.
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Charts Axis1 B
360 380 400 Control
| ] ]
- 150 ; : [] Position
E 100 [] speed
.
E E a0 [] Encoder
‘g 0 [] Power voltage
& =0 Winding A voltage
-100
10 Winding B voltage
] Winding C voltage
< : B Winding A current
" -
e 0 Winding B current
E E Winding C current
_5 —
E Averaged Power Ratio
-10 [] Temperature
10 ] [] Joystick
& ] [ Analog input
5 —]
£ ] [] Flags
m > ]
] Start Stop
-5 -
1000 — View Save
] Export to C5V
< 500 E
T < E
2 "7
6 -500
-1000 -
1000
o 500
T«
e o
d -300
-1000 i | 0 | i |
360 380 400
£ >

data zize: 484 KB run

Puc. 8.2: Nmetorca npobisreMbl ¢ MOTOPOM

s quarHocTuKy mpobJieMbl yCTAHOBUTE MAJIEHBKYI0 pabouyio cKopocTh (1 111/c - ONTHMaIbHO) U TojaiiTe
KOMaHy JaBuskenus. /lajiee BKIIOUnTE BHIBOJ MPadUKOB HANPSIKeHU u TOKOB B 0OMoTKax A u B u rpaduk
nosnuoro Toka B mDrive Direct Control (knonka Charts, nanee ormernbre ramoukamu). Ilogoxaure Heko-
Topoe Bpems, 1oKa rpaduku nocrposres. Ilocie aroro pekomenjiyercs orupaBuThb ux (KHOUKa Save st
COXPAHEHUs) B TEXMOIJIEPKKY C MOAPOOHOH (hOpMYIMpOBKOil TipobeMbl. MHorma mpu cropesireil 06MoTKe
HEBO3MOXKHO T0J1b30BaThcst mDrive Direct Control u3-3a mocTosHHON MOTEpH yCTPORTBA, W BHIBOI rpadu-
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KOB CTAHOBHTCS HEBO3MOXKEH. B 3TOM Ciydae TakKe 0OpaTHTEeCh B TEXIMOAIEPIKKY € HOAPOOHBIM OIMCAHUEM
TTPOOJIEMBIL.

8.2.3 MexaHun4eckoe 3akJIMHuBaHue
CymecTByer aBa crrocoba CIpaBUTHCS C 3AKJIMHUBAHUEM B MO3UIIHOHEDE:
o IIpoBepHYTH MOABUKKY PYKAMH, €CJIA ITO BO3ZMOXKHO.

e VYBeauuurh TOK B 06MOTKE B 2-3 pa3a Ha KOporkoe Bpems (10 5-10 cekyH1) U Houarh KOMAaH/Ly JBUXKE-
HWsI B HY’KHYIO CTOPOHY Ha HEBBICOKO# ckopocTh (50-100 111/c - pasymHoe 3HaueHne). Yepes HeCKOIBKO
CEKYH]I TI0CJI€ BPAIEHUS HAKUMATh KJIABUIILY OCTAHOBKU (YEPHBIN KBaJpaTuK) B r1aBoM okHe mDrive
Direct Control, 1o Tex mop, moka ue nosgBuTca craryc power off. 1o mo3souT n3bexkarh meperpesa
Moropa. ITocsie BbIMOJIHEHN OJaHHOI ollepanuy He 3a0yabTe BEPHYTh HACTPONKM oOpaTHO!

8.2.4 [lBuratenb He pearvpyeT Ha KOMaHAbl OBUXXEHUS

Kounrposnnep BblvisauT HOPMAJIbHO, HO JABUrATE/b HE HAYMHAET /IBUKEHHE I10 KOMAaHJe, OCTaBJAd COODIIe-
Hust 00 OMUOKaX B YKypHAJE, KOHTPOJIJIED TEPe3arpyKaercs. JTa OMMUOKa MOXKET BOZHUKHYTH W3-33 CYIIe-
CTBEHHO HEMPABU/ILHBIX HACTPOEK KAJIMOPOBOK KOHTPOJIIEPA. DTO MPOUCXOIUT, KOTAA OXKUIAEMbIE 3HAYE-
HUS 3JIEKTPUIECKAX MapPaMeTPOB JIBUTATENS OTJINIAIOTCS OT PEAJTbHBIX HA HECKOJIBKO TMOPSIKOB. YCTaHOBKA
HEIMPABUJIbHBIX KAJTUOPOBOYHBIX APAMETPOB MOXKET ObITh BbI3BAHA HEPABHOMEPHOU MEXAHUYIECKOH HArPY3-
KOl HA JBUTATEJIb WU PA3JIUINEM MEXAHWIEeCKOrO TPEHUs 10 PA3HBIM HAIPABJIEHUSIM ABUKeHHS. B 3TOM
CJIy4ae KOHTPOJIEP IbITAETCs CIe1aTh HEDO/IbIIOE IIepeMerIeHue s Kaaubposku apuraress (Kaaubposka
BBITIOJIHAETCS 10 BKJIIOYEHWS TUTAHUS JIBUTATE]ISA) U BBIKJIIOUAETCH U3-33 CPAbATHIBAHUS 3aIlUTHI IO TOKY.

Eciu BBI CTONKHYIUCH C 9TOH TPOOIEMOii, TPOCTO BHITIOJHUTE CJIEAYIOIINE IeHCTBU:
e Otrkpoiire mDrive Direct Control, 3arpy3ure npoduiib Jjis UCIOTB3YEMOrO JBUTATES.

e Ha Briaake Stepper motor B Mento Settings BhICTaBbTE HOMUHAJIBHBIN TOK 200 MA | pabouy0 CKOPOCTH
1 u1/c, naxxmure Apply n Save to flash.

e llonpbrraiiTech HaUYaTh IBMKEHWE, HAOIIOAANTE 38 TEKYIIMMU TapaMerpaMu npuraresis B okae Charts,
KaK OIHMCAHO BBIIIIE.

e Eciu quarpaMMpl BINISAAT HOPMAJILHO, 3arpy3uTe OObIMHBIE HACTPOWKH JIJisi UCIOJIb3YEMOIO JBUIa-
TeJIs U paboTalTe ¢ HUM, KaK OOBITHO.

8.3 3aBucaHue onepaunoHHOW CUCTEMbI NpPU UCNOJIb30BaHUN OMO-
nnoteku libximc n agpa Linux c Bepcueii meHee 3.16

KomMmmenrapmii: [Ipobiema siBasiercst cieacTBHEM OMMOKA B ApaiiBepe IMOCIeI0BaTeILHOTO mopTa cdc-acm.

Habmomaercst npu 9acToM OCJIEI0BATEILHOM OTKPBITUN M 3aKPBITHH HECKOJbKUX YCTPONCTB. 3aBUCAHUE

nposieysiercsa Ha Debian 7 (sapo 3.2), me npossiserca va Debian 8 (sapo 3.16). Jomomaurenbuas urdOp-
Mamus 0 MpobJeMe HAXOAUTCS TIO CAeIyIOmel CChITKE.

Permnenne: O6HOBNIEHNE TEKyIel Bepcun Linux.

8.4 lotepa USB-coeanHeHns
Hawnbosee pacnpocTpaneHHast IPUINHA TAKOTO PO MPOOIeM 3aKII0IAETCs B 3a3eMIeHIA. UTOObI BBISICHUTH
npuduny nocroguuoit norepu USB-coenunenusi, cieayer:

e Ecin KOHTPOJIIED W/WIIN TIOABUKKA KPENMATCs K METAJIMYECKOMY CTOJY, BPEMEHHO MOJJIOKHUTE TIOJ
HUX 9TO-HUOYIb AUIJIEKTPUIECKOE UJIU ITOJTHOCTHIO MEPEHECUTE UX HA JUIJIEKTPUIECKYIO TIOBEPXHOCTD;

8.3. 3asucanue onepauunoHHO# cucTtembl nNpu ncnosib3osaHnn 6ubsvoreku libximc n agpa Linux c349
sepcuen mexee 3.16
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e 3azemiinTe KOMIILIOTED;
e 3azemjMTe KOHTPOJLIED;

o 3azeMmyIuTe MOABUKKY;

IIpumeuanue: Ecjum onmcanmubie BBIMIE MArK yCTPaHuIn mpodiemy norepu USB-coennuenus, 3HAYUT TTPO-
6JieMa 3aKJII09a1ach B 3a3eMJICHUH BAITIEr0 METAJIINIecKOro cTojia. Ha HeM BO3HWKAIN KOJI€OAHUS JIEKTPH-
YeCKOro MOTEHIIHATIA.

e Bamenure USB-kabesn. Hcnoavsytime moavko mposepenmsie u 3asedomo pabomocnocobuve USB-
xabeau! Hencnipasusrit mim vexkauectseruniii USB kabenh MOXKeET CTaTh MPUYMHON HEMPABUILHON pa-
00THI KOHTPOJIJIEPA, B TOM YHUCJIE OMMUOOK TTPU BPAIIEHNN MOTOPOM WJIV PY PACIIO3HABAHUH YCTPOMCTBA
oneparmonuoit cucremoii. Cyrnep kKopoTkme Kabesm € TOJNICTHIMEU IIPOBOJAMH M 3KPaHUPOBa-
HUEM WIeaIbHO MOAXOIAT JJis HAJEXKHOIO COeIUHEHNS;

e llcnonb3yiire npyroit USB-niopr;

e lcnosn3yiite apyroit 11K.

Controller mDrive

AR A S LSS NS ‘

SS 0 ARR RS & NN P

Protective grounding . .
contact of the outlet Additional potential
equalization system

el

Puc. 8.3: IIpumep npaBuibHOro 3a3eMJieHUs

8.5 probe flag - 4To 37107?

’probe_flags = 1 + 4; 7 ENUMERATE_PROBE and ENUMERATE_NETWORK

«probe_ flags - 310 Mapamerp, nepemaBaembiii B byHKIHIO 6ubmnoTekn libxime «enumerate_ devicess. Own
KOHTPOJIUpYeT, KaK libzimc.dll BBIIOSHSAET TOUCK yCTPOUCTBE.

’define ENUMERATE PROBE 0x01

IIposepser, siBisiercs ju ycrpoiictBo mDrive-coBmectumbivM. Byibre ocTopoxkHbl ¢ 3tum diiarom, T.K
OH OTMpaBJsieT JaHHbIE B yCTPOMCTBO!

8.5. probe_flag - 4o 370? 350
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define ENUMERATE NETWORK 0x04

IIposepseT ceTeBbie ycTpOiicTBA.

IIpumeuanme: B 3aBucuMocTy OT THIIA TOAK/IIOYEHNsT KOHTPOJLIEPA BB MOXKETe yOpaTh TOT UM WHOMH (iar

8.6 BuprtyanbHbii KOHTpoanep, kak B mDrive Direct Control

Bor MOoxkeTe UCOIb30BATH BUPTYAJIBHBIN KOHTPOJIJIEP B CBOUX MporpaMmMax. s 9Toro ucmonb3yiite dbyHK-
[HIO:

’device_t XIMC_API open_device (const char *uri)

OTKpBIBAaeT yCTPOWCTBO MO MMEHU Uri W BO3BPAIAET UACHTU(MUKATOP, KOTOPbI OyIeT UCIOIb30BATHCS It
obparreHnst K yCTPOMCTBY.

AprymMmeHThl uri- yHuKasabHbI uiaeaTudurarop ycrpoiicrsa. Uri yerpoiicTBa umeer Bui:

"xi-com:port" - # Serial port
"xi-udp://<ip/host>:<port>" - # Raw UDP connection
"xi-tcp://<ip/host>:<port>" - # Raw TCP connection

"xi-emu:///file" - # Virtual device
IIpumep:
"xi-com:\\.\COM3 # in Windows

"xi-com:/dev/tty.s123"" # in Linux/Mac

s cereBoro ycrpoiicrBa «hosty 3ro IPv4 azpec mian mOJTHOCTHIO OMPEIEIEHHOE UMs JTOMEHa, «serialy 3T1o
CepUHHBIIT HOMED YCTPOUCTBA B IIECTHAIATEPUIHON CcHUCTEeMe.

Hua  paboret  1mo  UDP/TCP  uporokosy — ucnombdyiire — «zi-udp://<ip/host>:<port>»  «zi-
tep://<ip/host>:<port>».

IIpumep:

"xi-udp://192.168.0.1:1818"
"xi-tcp://192.168.0.1:1820"

s BUpTyaJIbHOrO ycTpoiicTBa «file» 3T0 myTh K (paiijly ¢ COXpaHEHHBbIM COCTOsSHUEM ycrpoiicrsa. Ecin
daitn He cymecTByer, oH OyJIeT CO3/aH ¥ WHUIUATU3UPOBAH 3HAYCHUSIMU 110 YMOJITIAHUIO.

IIpumep:
"xi-emu:///C:/dir/file.bin" # in Windows
"xi-emu:///home/user/file.bin" # in Linuz/Mac

Bur Takke MoOKeTe WCIIOIH30BATH BUPTYAJIbHBIN KOHTPOJIIEP U3 MPOrpaMMHOro obecmedenus mDrive Direct
Control ¢ 3arpyxenabim npoduiem. s 31oro BeiGepuTe U OTKPORTE BUPTYATbHBIN KOHTPOsIep B mDrive
Direct Control. ITocsie 3arpysure neobxomumbiii nupobuis (»Settings» -> «Load setting from file...») wuim
[IPOCTO YCTAHOBHUTE HEOOXOAMMbIE HapaMerpbl U Haxkmute « Applys. 3arem daitn Oyjer cOXpaHeH B KATajIore
C:UsersuserAppDataRoamingXILab.conf/V_x, rie X - HOMeD BUPTYaJbHOTO KOHTPOJLTIEPA.

B Bameii mporpaMme BbI MOXKETE OTKPBITh 3TOT BUPTYAJIbHBIN KOHTPOJIIEDP, YKA3aB MOJIHBIN MyTh K (aiiy.

Hampuwmep:
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device_name = "xi-emu:///C:\Users\"user'"\AppData\Roaming\XILab.conf/V_1"
device = open_device(device_name)

Buumanwne: Q@yuxnus 3arpy3ku npoduiis peajn3oBaHa Toybko B uHrepdeiice mDrive Direct Control.
Eciu BaM HYy»KHO M3MEHHUTH HACTPOWKHU 3TAana BO BPEMsl BBIMOJHEHUS KOJA, Bbl MOXKETE HCIOJIb30BATH
aJIbTEPHATUBHBIN BapuaHT. Bl MOXKeTe 3arpy3uth npoduss Ha (idm-namMaTs KOHTposiepa. OTkpoiite
mDrive Direct Control->Settings->Load setting from file... ->Bbibepure cBoii npoduin->0OK->Apply-
>Save settings to flash. 3arem BbI MOxkKeTe U3MeHUTH HACTPOHKHU B Bareil mporpamme. Kax TOJBKO BbI
3aXOTUTE BEPHYTH BCE HACTPOMKHU IO yMOJYanuio, BeinoaauTe Komandy READ.

8.7 CRC anropuntm Ha Python

Huxe upusenen unpumep ucnosbdyemoro namu anropurma CRC-16/MODBUS, koropsblii namnucad 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 == 1:
crc = crc -~ 0xa001
return bytes([crc 7 256, crc >> 8 7, 256])

data = b"\x00\x00\x00\xC8\x00\x00\x00\x00\x00\x00\x00\x00"
crc = crcl6(data)

crc_str = " " join(" " format(x) for x in crc)
print (crc_str)

IIpumeganune: I[lo sroit ceouike Bor moxkere naiiru asropurm CRC-16/MODBUS nauucannbiii na C#,
Java n PHP, naiiieHHbIii B MHTEPHETE C OTKPBITHIM UCXOIHBIM KOJIOM.

3a paborocmnocobHOCTh KOJa OTBeYaloT pa3paborduku.

8.8 npe s mory HaiiTu pPyKoOBOACTBO MO MPOrpaMmMmMpoBaHUIO A
KoHTposiniepa mDrive?

PyxoBoacTBo mo mporpamMmupoBaHuio BKOUeHO B apxuB libximce 2.X.X, rme 2.X.X - Homep Bepcuu. Py-
KOBOJICTBO HaxoguTest B /ximc-2.X.X/ximc/doc-ru/libximce7-ru.pdf. PykoBoacTBo Mo mporpaMMUpOBaHUIO
MOKHO HaifiTH Ha HamreM BTOpoOM caiite libximce.xisupport.com mam Bl moxkere ckasgath ero PDFE Bepcwuro.
PykoBo/icTBO 110 TpOrpaMMupOBaHHIO CO3aHO B cucteme Doxygen.
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8.9 Kak peannsoBatb KHOMKY 3KCTPEHHOW OCTAHOBKU?

Jns peanm3anny KHONKY aBapHiHONW OCTAHOBKM BaM MOTPEOYETCs MCMOIb30BATh 4udiposols 6x0d/6bir00 00-
wezo naznavenus (kourakrter 9. EXTIO IN 1 u 18. DGND, digital ground), pacnonoxenubie Ha
passeme DVI-I.

Ncnonways O6ubAMOTEKY libximc, HYKHO Oymer YCTaHOBUTH daar 0x5 -
EXTIO SETUP_ MODE IN ALARM (cum. Komandy SEIO).

Ecnu i ucnons3yere mDrive Direct Control, myxkuo custh daaxor «IO pin is outputs B nacmpoiixax
EXTIO , a 3aTem u3 BBIMTQIAIONIEr0 CUCKa BbiOpaTh «Alarm on input».
ExtIO setup
[] 10 pin is output
[ ] Invert
ExtIO mode
Alarm on input -

Out always off

Bakno: /[Ing KHOIKEM aBapwifHOW OCTAHOBKM peKoMeHjyercs: ucroiab3oBarh umenano ALARM, tak kak
ALARM He 103BOJIUT BbLIOJNHATH Kakue-1ubo geficrBus 10 TeX HOP, LOKa oH He Oyuer cHpowen (cOpoc
OPOUCXOIUT C TOMOINBIO KHOMKK StOp WM TpU BbI30oBe KoMaHabl stop). Ecim smecto ALARM wucnons-
3yercst Apyras KOMaHIA, HampuMmep «stopy mam «power offs, To mpu BBI30Be 1000 KOMAHIBI IBUKEHUST
(MOVE/MOVR/LEFT/RIGT) nBr:keHne MpoJoKUTCSA, HECMOTPS HAa TO, YTO KHOIKA OCTAJIACh HAYKATOM.
B dyukmnmnonas aBapuiiHoii KHOIIKK He 3aJI0XKeHa ILIaBHas OCTAHOBKa!

8.10 Kak BepHyTb okHO mDrive Direct Control, koTopoe ckpblioch
3a npeagenamwu 3kpaHa?

Bce sanHble yCcTaHOBJIEHHBIX IPOIPAMM XPaHATCHA B CKPbITOil nanke AppData (HacTpoiiku, 3aK/aIKu, UCTO-
pust, coxparenust u T/.). OJUH U3 CIAELYIOMUX LIAr0B HOMOXKeT BaM BOCCTAHOBUTH 1I0TepstHHOE OKHO mDrive
Direct Control:

Hacrpoiikn mDrive Direct Control o ymourgaauto.  llepeiiimre B Kartajor
C:Users<your_user>AppDataRoaming -> wuaiinure nanky zilab.conf -> nepenmenyiite wuiu ynaaure
ee. Ilocse sroro wacrpoitku mDrive Direct Control Gy yT BOCCTAHOBJIEHBI IO yMOTYAHUIO, H BCE TOTEPIHHBIE
OKHA JIOJIKHBI BEPHY ThCS.

Bui Takake MOXKeTe BpyUHYIO U3MEHUTH pa3mep okHa. [ljig 3roro B manke zilab.conf naiimure daiia ¢ cepumii-
HBIM HOMEDOM Balllero KOHTPOJIIepa, Hanpumep: SM123.cfg , oTKpoiiTe ero J00bIM TEKCTOBBIM PEIAKTOPOM
W W3MEHUTE MOJIS:

[settingsWindow_params]
position = @ Point (411 1057)
size = @ Size (722 286)

Pacnosoxkure okaa kackagom [l[énkuauTe mpaBoii KHOMKOI MbIIu 10 maHenn 3a71a4. Beibepure «Pacmo-
JIOXKWUTH OKHA KaCKaA0M». Bce OTKpBIThIE TPOrpaMMbl TOSIBATCS TIEPE.T, BAMU, U MOXKHO Oy/IeT pacCOPTUPOBATH
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ux.

Bkurounre obHapy»xkenume auciuieeB Haxkmure mpaBoil KHOMKONW MBIMM HA pabodeM CTOJe W BbIOEepH-
te «Ilapamerpsr skpanay. 3arem ménkuure «ObHapyRUTH>. Windows BepHET mpomaBiine OKHA HA IKPAH.
TTomoraer, ecu mpobieMa BO3HUKIIA M3-3a TOTO, 9TO Y BAC HECKOJIBKO MOHUTOPOB.

NsmennTe paspenienune skpaHa Ilénkaure mpaBoit KHONKO#M MbImK Ha pabodeM crose n Haxkmute «Ila-
paMeTphl 3KpaHay. B OTKPBIBIIEMCsST OKHE W3MEHUTE PA3peIlenne HA KaKOoe-HUOYIbh APYroe, JTOCTYITHOe BaM.
Windows mepemecTuT Bce BBINIEAIINE 33 TPEJIEIbl IKpaHa OKHA obparHo Ha gucieil. Ilocie aToro MokHO
BEPHYTHh TO pPa3peIleHne, 9TO ObLIO Y BAC M0 YMOJIIAHUIO.

N cmoan3yiiTe coueranme KJiaaBuill IlepsoiM metom, caenaiite «cbekasiiiee» OKHO aKTUBHBIM. 10 €CTh, BbI-
JIeJINTE er0 MBIIIKOM Ha naHen 3a1a4 uin depe3 Alt+Tab nepexsirounrech Ha Hero. HazkMure KoMOuHALMIO
Alt+mpoben. OHa OTKPBHIBAET CHEIUATHLHOE CUCTEMHOE MEHIO aKTHBHOrO OKHa. Jlajee HaXKuUMaeM CTPENKY
BHU3 Ha, KJIABHATYPe U BbIAesseM BTOpoit MyHKT — IlepemectuTrs. Haxxkmmaem Enter. Temepsn, mocie mazka-
tus Enter, okao roToBo k mepewmernennio. HaykMure KiaBuIily B/I€eBO WK BIPABO HA KJTABUATYPE U HAYHUTE
IepeMeInaTh OKHO. Bbl yBUauTE KOHTYD IepeaBuraemMoil nporpammbi. [Ipogoinkaiite yaep:KuBarTh KIABUIILY
CO CTPEJIKO#T JI0 TeX 0P, IIOKA BECh KOHTYD HE OKaxKeTcsd Ha BuAuMOM pabouem crosie. Ilocisie sroro naxmure
Enter.

8.11 Kak npoBepuTb, ycTaHoBJ/ieHO nn coeguHeHmne ¢ mDrive n ak-
TUBHO /1N OHO elie BO BpPeMsi MOEero ceaHca C NOMOLLbO O1b-
nunotekn libximc?

YT00bI MOCTOSHHO IIPOBEPSITH HAJIUYINAE COSTUHEHNSA MEXK/Ty KOHTPOJLIepoM u bubanorekoit libxime, perystsap-
HO OTmpasjdgiiTe komany get status B mukire.

result_t XIMC_API get_status (device_t id, status_t *status)

OnucanHbIi BBIIIE METON MOYKeT OBITh peajnu30BaH B 000 MporpamMme, WCIONB3YIOILYI0 OUOIMOTEKY
libxime.

ITpumeuyanme: AnasoruyHbIil METOJ POBEPKH coepubenus peanun3oBad B mDrive Direct Control

8.12 VYnpasneHune Raspberry Pi

Baxkno: Iloguepxkusatorcs noyru sce oppomaarabie komupiorepst ARM (Raspberry Pi 1/2/3/4/. ..,
NanoPi, Cubieboard u r.1.). Equncreenubiv orpanudenueM apisiercs 10, 910 aap0 ARM 70/KHO ObITH
BepCHUU 7 WJIU BBHIIIIE.

8.12.1 Pabota ¢ nporpammHbiMm obecnedyeHnem mDrive Direct Control Ha npouec-
cope ARM

Baxxuo: mDrive Direct Control He 6ymer paborarh Ha mpoieccope ARM!

8.11. Kak nposeputb, ycraHoBneHO fv coeguHerHne ¢ mDrive u akTMBHO /1n OHO euie BO Bpemsi Mo2bé
ceaHca c nomouybio 6udnuorekn libximc?
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8.12.2 Pabora c bubnmnorekoin libximc Ha npoueccope ARM

ns paborer ma Linux Tpebyerca ycTanosuts 06a naketa libxime7  x.x.x u libximc7-dev  x.x.x memesoi
APXUTEKTYD B YKa3aHHOM MoOpsifKe. /[ yCTAHOBKHU MAKETOB MOYKHO BOCIOJIB30BaThCs .deb KoMmamIoi:
dpkg -i filename.deb, rae «filename.deb» - 310 umsa nakera (nakerst 8 Debian umeror pacuupenue .deb).
Bauyckarb dpkg neobxouumo ¢ upaBaMu cylepuosib3oBaress (root).

B OC na 6aze Linux kouTposaeps mDrive 1okl pacmo3HaBaThes Kak ycrpoiicrBa tty ACMn u umers
CHMBOJIMYECKYIO CChIIKY B /dev/mdrive/

KonTposnep MoKeT He BUAETHCS B CHCTEME W3-33 OTCYTCTBUS IPAB JOCTYyTa K ycTpoiicTBy. UToGbI permurh
3Ty npobsemy, co3maiire daiin: /etc/udev/rules.d/60-mdrive.rules u 100aBbTE B HETO CJIEAYIONIYIO CTPO-
Ky: SUBSYSTEM=="usb ATTRS{idVendor}=="067b MODE="0666"

WNnentudurarop idVendor MOXKHO y3HATH, BBIMOJHUB KOMAHTy lsusb. Takike OJHUM M3 BO3MOMKHBIX PEIe-
Huii npobaembr «no device found» sapasiercs mobasienue nosb3oparens B rpynny dialout. Baxkmo: ITocie
J100aB/IeHUs] [I0JIb30BATE/ S B IPYIILY HEOOXOAUMO IE€pPe3arpy3uTh KOMIIbIOTED.

Kowmiutekr pazpaborduka MOXKHO CKadarh Ha crpanuie [Iporpammuoe obecriedenne. OH COIEPKUT CKOMIIH-
JupoBaHHy0 6ubmoreky libxime g cucrem Windows, Linux u Mac OS, pyKOBOACTBO O TPOTpaMMUPOBa-
Huto u npumepsl. Libxime — 310 kpoccmnardopvennas oubnmnoreka, momaepkuaiorias a3viku C++, C#,
Delphi, Visual Basic, Matlab, Java u Python. IIpumepsr, Bkntodennbie B maker 6ubIMOTEKH, TPEIHAZHAYTE-
HBI JJ1s1 OBICTPOrO0 O3HAKOMJIEHHS C MPOrpaMMHUPOBaHUEM i KoHTposaepos mDrive. Mcexomamku Libxime
TAKKe JOCTYIIHDI /IJ1s CKAINBAHM.
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