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[haBa 1

O npogykTe

1.1 O6wwue cBepeHus

Puc. 1.1: Ilnara xouTpoiepa 6e3 Kopiyca

MBI nipe/ijiaraem HeJOpOroit yIbTpa-KOMIIAKTHbIH cepBonpuBo, ¢ naTepdeiicom USB /Ethernet mis marosbix,
DC u BLDC gBurarenel ¢ BHEIIHMM IIATAHAEM.

3abyapre 0 rpoMO3JKUX U Joporux cepsonpuBogax! Bee, aro Bam HykHO, 910 marossiii, DC umm BLDC
nuraresb, KouTpoisiep, USB/Ethernet ka6esnn u 1:060ii cTabnan3npoBaHHbIi BHEITHUI NCTOYHUK TTHTAHWS.
" Bce! He Hy>kHO HHKAKOTrO aKTUBHOTO OXJIaKIeHWs. Bjaromapsi COBpEMEHHOM KOHCTPYKIIMKA KOHTDOJLIEPA
MOXKHO WCITO/IH30BATH [TaKe MPOCTHIE W HEJIOPOTHE MOABUMKKHU I JOCTUKEHUS BBICOKON CKOPOCTH U TOY-
Hoctu. HeBaskHO, KaKOil JBUTATEIb Bbl MPEAMOYATAETE, IIOTOMY 9TO OJUH KOHTPOJJIED MOXKET YNPABJIATH
umu Bcemu. KOHTpPOJUIED OTJIMYHO MOJIXOAUT [Jisi YIPABJIEHUs IHIATOBBIME JIBUIATENISIMA C HOMUHAJIbHBIM
TokOM 00MOTKHU 110 3A u DC gsurarensMm ¢ HOMUHAJILHBIM TOKOM 110 6A. KonTposmep paboTaer Kak co
IIATOBBIMU IBUTATEIAMHU 0e3 OOpaTHOW CBsS3M, TaK W C ITArOBBIMU JIBUTATEISIMU, OCHAIEHHBIMEU IHKOIE-
POM B Ienu ODPATHON CBsI3W, B TOM YHCJIE JIMHEHHBIM IHKOAEPOM Ha mo3uimonepe. Pazbem mj1s MoTopa Ha
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KOHTPOJLJIEPE COOTBETCTBYET PAa3beMy, KOTOPbIA UCIO/b3yeT KOMIIaHus Standa, u HOAXOAUT JJjisd BCEX L03U-
monepos Standa. USB/Ethernet coequnenme obecrieqnBaeT JIEMKOCTh MOIKJIIOYEHHST W TIPOCTOTY PabOTHI €
KOMTIhIOTEpOM. HeckoIbKO KOHTPOJIJIEPOB MOTYT OBITH MOAKIIOYEHBI K OJHOMY KOMIIBIOTEPY Y€pe3 HECKOJIb-
ko USB/Ethernet nopToB ujiu ¢ OMOIIBIO CHEUAILHON 00bEIUHUTEIBHON TLIATHI, IOCTABJIAEMON B COCTABE

MHOTOOCHBIX cucTeM. KOHTpoIIep COBMECTUM MPAKTUIECKH CO BCEMU Ol€PAIMOHHbIMU cucTeMamu, Windows
(7, 8, 10, 11), Linux, MacOS Catalina u nosee mis intel u Apple Silicon (¢ ucnonbzosanuem Rosetta 2).

£ 00001256
3 18654 058/256

0.000 mm

T W =
o i o2 HEH —
~ v e, -

XlLab main window (Single Axis mode) XiLab main window (Multi Axis mode)

C KOHTPOJLIEPOM IIPEIOCTABJISETCA BCe HEODXOAMMOE IIpOorpaMMHOe ObecliedeHre BKJIoYast KOH(UIrypaiu-
ounsie Gaitnbr (npodunu B dopmare .cfg), aTobb GBICTPO HAYATHL PAGOTy MO TPUHIUIY «TOAKIIOYUI U
paboraers. [losToMy BCe, 9TO BaM HY>KHO, 3TO OTKPBITH KOHTPOJIJIEP B TporpamMMHOM obecredermu XILab,
3arpys3uth .cfg daita 1y cBoeit moaBmXKKYN 1 HaxKkarh «Applys. Teneps Balll KOHTPOJLIEP TIOJTHOCTHIO HACTPO-
en! Beegure KOMaHIbI IepeMelleHus U KOHTPOJLIEP UX BLIIOJIHUT.

1.2 lMNpeumywecrBa

1.2.1 OcHoBHble npeumyLLecTBa

Camwiii Komnaxmmorii! Tabapurbil27 x 46 X 32 MM CO BCEeMH pa3beMaMH, IOAXOANT JJIs BCEX IIAarOBbIX
JBUraTesieil ¢ HOMMHAJIbLHBIM TOKOM 0OMOTOK 70 3 A.

Cosmecmumocms ¢ 8SMC1-USBh Bee nporpammbl, nanucanubie st SSMC1-USBh, cmoryr paGorarsb
¢ 8SMC5-USB mocnie obroBnenns: MicroSMC mpaiisepa.

ITonaep:xka Becex nosunuonepos Standa! ¥V Bac nosunuonep Standa? IIpocTo moax/I0YUTE, BCE OCTAIb-
HOE MBI yXKe CIeJAJN 3a Bac!

Hommum ece! He HyKHO COXpaHATH TEKYIIYIO MO3UIUIO HA KOMITBIOTEPE, KOHTPOJLIED CJIEJIAET ITO CaM,
UCIO0JIb3Ys COOCTBEHHYIO SHEPIOHE3ABUCUMYIO HAMATH JAKe [IPU HEOXKUJAHHON 110Tepe MUTAHUS.

VYumeer paborars ¢ nepudepueit! [lognep:kka smkodepa, MazHUmMH020 MOPMO3Q, OAHCOTUCTNUKG, KOHUE-
6UKO0G, TATINKA, HYJEBOU TO3UIMK - BCE BCTPOEHO, TPOCTO MOAKIIOYNATE U MOJIb3yHTeCh!

Bempoennas kaaubposka nyas! Onuoft xomandotd, mo xonwyesukam, damuury obopomos, GHeusHemy
CU2HAAY WK 110 UX KOMOmHarwmsim!

1.2.2 Bce npeumyuiectsa

HeiicrBurensro Mormubiit! KoHTpoOIEp OTIMYHO TOAXOANT JJIs YIPABICHUS MIATOBBIMU JIBUTATEISIMU
C HOMHUHAJILHBIM TOKOM OOMOTKH /10 3A M JBUraTejsiMy HOCTOSHHOIO TOKA, C HOMUHAJBHBIM TOKOM IO

6A.

Cosmecmumocms ¢ 8SMC1-USBh Bee nporpamwmbl, namucannbie st SSMC1-USBh, cmoryr paGorars
¢ 8SMC5-USB nocie obnossienus MicroSMC apaiisepa.

1.2,
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Honunepxkka Beex nosunuonepos Standa! Y Bac nozurmonep Standa? [Ipocro nogkiodure, Bce ocTaib-
HOE MBI y¥Ke ¢JIesianm 3a Bac!

Aemomamuueckasn udenmuduranyus nosuyuonepa JJocTynHa BCTpoeHHast (DYHKIHSA 3arPy3KH BCEX KOH-
bUrypanmoHHbIX JAHHBIX HEMOCPEJICTBEHHO M3 TOBUKKH MDY TOIEPKKE TAKOW MaMITHA B O3UIUO-
Hepe.

Buibepu cpoit uarepdeiic! USB unu nocaedosamennriviii nopm BCTPOEHBI U TOTOBBI K UCIOJIbL30BAHUIO.
ITo nacrosimuemy Gbrcrpsrit! JIo 35 000 MOHBIX 1IATOB/CEK TPH JIIOOOM JIeIeHUH Iaral
Tounbiit! PexkuMbl fiesienus mara oT HoJHOMIAroBoro 4o 1/256 mara Ha BCeX CKOPOCTSIX.

Hommum ece! He Hy2KHO COXpaHATH TEKYILYIO MO3UIUIO HA KOMIIBIOTEPE, KOHTPOJLIED CJEJIAET ITO CaM,
UCIIOJIB3YsT COOCTBEHHYIO YHEPTOHE3ABUCUMYIO TTAMATH JaKe TPU HEOKUJAHHON MOTepe MUTAHUS.

Yueer paborars ¢ nepudepueit! Ilommepxkka keadpamyprozo sHKk00epa, MAZHUMHO20 MOPMO3Q, JAHCOT-
CMUKG, KOHUEBUKOS, NTATYAKA HYJIeBON MO3HUIMH - BCE BCTPOEHO, IIPOCTO IOAKIIOUNATE U MOIb3YHTeCh.
OraenbHbliil crabunu3upoBanubiit Boixon 5 B 500 MA st mepudepun.

Bempoennasa kaaubposka nyas! Ommoit komandoti, mo Konwyesukram, damuury o6opomos, GHEUHEMY
CU2HaAY WA TI0 UX KOMOWHAImsiM!

Apronomuniit! Xorure paboTarh aBTOHOMHO - moxanyiicra. ITommepkuBaercsa BHemHUi dorcoticmu,
KHONOYWHOE YNPasAeHUE WA AX KOMOUHAIHS.

Iroromuoiit! CHuzkeHre TOKa Yyepe3 00MOTKY JiBUraTeisi B PexKUMe yjepkatusi. [IporpaMmMHO, ¢ marom

1%.

BeCmyMHbIﬁ! IL1aBHOE JABUZKEHNE Ha MaJIbIX CKOPOCTAX, OTCYTCTBUE JOTTOJTHUTEJTbHBIX NTYMOB Ha 00JIb-
IInx.

Sanuennbiii! ESD 3ammra 110 BceM KOHTaKTaM BHEIIHUX Pa3beMoB, 3ammra or K3 B mensx Moropa.

Brumamenvroii! KOHTpoIMpyeT TeMneparyphl MpoIeccopa, CHIOBOI YacTi; TOKHW W HANPSAKEHUs KaK
cuoBoro muranus, Tak u USB.

Cospemennbiit! O6Ho6.1eHUe MEKPOIPOrPAMMBI B SHEPIrOHE3ABUCUMON MaMaTu KoHTposuiepa mo USB.

Yupasssiforuii u yupasJisiembtit! Berpoen 6zod v énzod cunzpornusayuy, MO3BOJLIONMANR HAYATD JBU-
JKEHNe B 33 IAHHYIO TTO3UIIMIO MO BHEIITHEMY CUTHAJY W /WM BBIIATH CUTHAJ TIPU JTOCTUKEHUN 33 JaHHOM
no3unun. BeTpoeH anano0z06vill 6200 0BIIEro Ha3HAYEHUs, GuPposols 61/6bir 00ULe20 HASHANEHUA.

Hongruetit! Cmamycuuii céemoduod orpaxkaer COCTOsTHUE KOHTPOJLIEPA W HAJIUYUE JEKTPOIUTAHUS.
s ynoberBa 06a CHrHaIa U COCTOSTHAE KOHIIEBUKOB TAKKe BBIBOASTCS HA BHEIIHHUE CBETOMMO/IbI.

Pabomaem na aobom xomnwvromepe! Bee mporpaMMuoe obecredenne, moCTaBIIeMOe ¢ KOHTPOJLIEPOM,
cosmectumo ¢ Windows (7, 8, 10, 11) , Linuz, MacOS Catalina u nosee das intel u Apple Silicon (c
ucnoavsosanuem Rosetta 2).

IIpumeps! s Beex sa3bikoB! KorTposuiep nocrapisiercs ¢ Kpoce-mwnardopMeHHol 0ubInoTeKOR U npu-
MepaMu, KOTOPbI€ LI03BOJISIOT ObICTPO HAYATH IIpOorpaMMupoBanue ¢ ucuosib3opanuem C++, C#, .NET,
Delphi (ycrapeso), Visual Basic, Xcode, Python, Matlab, Java, LabWindows (ycrapeno) u LabVIEW.

Hoanodpyrruyuonarvroti  unmepgetic! KouTposrep mocraBisiercss ¢ uHTEP@EHCOM TOIb30BaTENsA

XILab, mo3BosdiomuM JIErKO yIPaBJAATb BCEMU HKIMAMU yCTPOHcTBa 6€3 HeOOXOIUMOCTH B pas-
> Yy y Y

paboTKe COOCTBEHHBIX ITPOTPAMM.

Cobcmeennnti ckpunmosnii asvx! B XILab nHTErpupoBaH CKPUNTOBBINA A3LIK, MO3BOJISIONINIA JETKO,
06e3 KOMIUJISIINNA W OCBOEHUST KAKOT0-IM0O0 A3BIKA MPOrPAMMUPOBAHNS 33aBATh MOCJIEI0BATEILHOCTH
edCTBUi, BKJIIOYAS [TUKJIbI U YCJIOBHBIE MEPEXO/IbI.

1.2,
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o Peanu3o6amn HOBHLL GAZOPUMM YNPABAEHUSA Wa206bLM deuzamenem ¢ eedyusum snkodepom! Ha Bcex
kouTpostepax 8SMC5-USB ympaBiienue aBukeHueM C HUCIOJIb30BAHUEM OOpPATHON CBS3W MO IHKOIE-
Py JeJaeT TepeMeIneHusi MOTopa DoJtee ObICTphIME U 0OJIee TaaBHbIME. HUKaKMX MpOCKaIb3bIBAHUM,
3aMHUHOK B CPBIBOB ,ZLBI/I)KGHI/IH!

1.3 CsopgHasi Tabnnua xapakTepucTuk

Tun nuranus KOHTPOJLIEPA

puemtee 12 - 48 B

[Torpebsiembliit KOHTPOJIIEPOM TOK

10 5 A oT BHENIHEr0 NCTOYHHUKA, IMUTAHUA, 3aBUCUT OT HaIIPAKEHUA
HNCTOYHHUKA ITUTAHUA

Tox B 0OOMOTKe IIArOBOr0 MOTOpPa, | J0 3 A
BLDC wmoropa
Tok B o6morke DC moropa 10 6 A

3amnmTel

OT Teperpy3Ku M0 TOKY, HANPAXKEHNI0, KOPOTKOT'O 3aMbIKAHUA, TO-
pAYero OTKII0YEHUA TBUTATEA

Pesxkumbr paboThr

JBVIKEHNE B HATIPABJEHNN, ABUKEHNE B 33JaHHYI0 TOYKY, CMeITe-
HHUE Ha 3aJlaHHOE PAaCCTOAHME, MO/IIepyKaHne 3aJJaHHONi CKOPOCTH,
TPAMENEBUIHBIN MPOMUIb CKOPOCTH, PEKUM KOMIIEHCAIUH JTIO(-
Ta, ABTOMAaTHUYIECKAsd KAJIMOPOBKA JOMAITHEN TO3UIUN

Pexxumbr memenus mara

noHomarossii, 1/2, 1/4, 1/8, 1/16, 1/32, 1/64, 1/128, 1/256

CKOpOCTh JIBHKEHUS

110 35 000 1mosIHBIX 1AroB/cek

IIpoduns crkopocTu

TpanenueBuIHbI

Cuyerunk nosunyum

40 6ur

O6parHas CBA3b

Keagparypusiit HecumMmerpudnbiii ' AudhepeHnuaabHbil IHKO-
Jep (ommoHaIbHO)

KOHHeBbIe BbIKJIIO4YAaTeJIn

2 mr

MTupwuna mosock 06paTHO CBA3M

200 xI'm gt mecuvmerpuaaoro u SMI'T myia quddepennnaabHOro

CUTHaJIa CHHXPOHU3aIIUU

Yacrora gucKpeTn3amum BbIXOLHOTO

1 mc

IIpumeuanme: Pabounii nnamaszon Hanpsikenuii mutanns 12 - 48 B. Ha mém komTposiep padboraer co-
TJIaCHO JaHHOi mHCTpyKinu. IIpemenbunrit quanmazon manpskennit nutanusg 12 - 50 B. Ilpu npesbrimenun
nanpsizkeans 50 B kouTposep rapanTupoBaHHO BRIXOAUT U3 cTPosi. [Ipu Hanpsikennn meree 12 B konTpos-

JIEP BBIKJIIOYaETCA.

HazBanune xouTpOIIEPA Bec labapurer  kouTpon- | JImnamazom Ttemme- | Paboumit TeM-
KOH- | JIepOB paryp XpaHeHus | meparypHbIit
TPOJI- KOHTPOJLIIEPA JIMana3on
ae-
poB

8SMC5 (kourposuiep 6e3 kop- | 93 v | 462126,75231,81 mm | or -40 °C 10 80 °C | or 5 °C no 60 °C

myca)

8SMC5-USB-B&-1 500 r | 66x/6x114 mm ot -20 °C mo 70 °C

8SMC5-ETH-BS8-1 510 r

8SMC5-USB-B9-2 621 v | 1222452106 mm

8SMC5-ETH-B9-2 631 r

ITpumeuanmue: Konrposiep He rectupoBascs B Bakyyme. Ckopee Bcero, KOHTpossep Oyiaer paborarh B

1.3. CsogHas 1abnnuya xapakTepucTuk 5
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BaKyyMe, HO BayKHO, KaK TEILIO OyZeT OTBOAUTHCH OT KOPIIyCa.

1.4 TexHun4eckune xapaKTepPUCTUKU

1.4.1 TpeboBaHus K 3n1eKTpoaBuUraTesto

Tun snekrpoasuraresis: bunonspubiit marossiii, DC, BLDC.
HomunaasHbI TOK B 00MOTKe: He MeHee 100 MA.

HomuuambHoe HampsizkeHne Ha OOMOTKe: He MeHee 2 B.

1.4.2 JnekTpuyeckne xapakTepuCcTUKU KOHTpoJi/iepa

Pexkumbl 3/1€KTPONIATAHUS: OT BHENTHETO UCTOYHAKA, TATAHWS.
Tok B Kaxk10# 06MOTKe 1rarooro moropa, BLDC moropa: mo 3 A.
Toxk B Kaxx0it o6MoTke DC MmoTopa: 10 6 A.

MaxkcumaabHasT 9aCTOTa CAeI0BAHMS UMIYIbCOB ¢ dHKomepa: 200 k't qma secummverpuaroro u SMI'
nst mudhepeHnnaaTbHOro.

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

ESD 3amura no Bcem KOHTaKTaM BHEIIHUX pa3beMoB (D-Sub 15 pin, mini-USB, nuranue).
3amura 0T 3aMbIKaHUs OOMOTOK MOTOPA HA «3EMJIIO.

3ammTa OT 3aMBIKAHIS 0OMOTOK MOTOPA MEXKy COOOA.

3ammra oT MOAKII0YEeHNs /OTKIIIOYEHNsT MOTOPa K KOHTPOJIIEPY B MPOIECCe PABGOTHL.
BamuTa 0T 1M0JAYM MUTaHUS HEBEPHOI nosgprocTu (He Gosiee 1 cek).

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

Orpanwdenre CKOPOCTH BPAIEHNUS MOTOPA.

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

IIporpaMmvupyemoe yMeHbIIeHHE PAbOIEro TOKA Yepe3 OOMOTKH ITArOBOTO JIBUTATENS: C MATEMATHIE-
CKOI TOYHOCTBIO 1% IJid PEXRUMA, yIAePKAHUS.

1.4.3 B0O3MO>XHOCTW YyNpPaBAeHUA ABUXXEHUEM

Pexxnwmbl genenns mara: nonHomarossii, 1/2, 1/4,1/8,1/16, 1/32, 1/64, 1/128, 1/256.
Becmymuoe gBukenne Ha MaJbIX CKOPOCTSX.

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

MakcumasbHast ckopocTb: 10 35 000 MOJHBIX IAroB,/CeK MPU BCEX PEXKMMAaX JIEJICHHs IIara.
Munnmansaoe cMenienne: 1/256 mara.

Maxkcumasbuoe cmernenne: 2 147 483 647 monHBIX HIAIOB [IPU BCEX PEXKUMAX JI€JI€HUS [IATA.

Pezxum masHOrO Ha‘{aﬂa/OCTaHOBKI/I JBUXKECHUI.

1.4.
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Cueryuk nosuuu: 40 6ur (32 6ur - mouHbIA war, 8 6ur - MUKpoLIAr).

PeskuMbl IBMKEHUs: IBUKEHUE B HAMIPABJICHUH, JIBUKEHUE B 33JaHHYIO TOYKY, CMEIIEHNE HA 33JaHHOE
PacCTOsHIE, O Aep Kanne 33 IaHHOM CKOPOCTH, TPANEIUEBUTHBIN TPOMUIL CKOPOCTH, PEKUM KOMIIEH-
caruu Jio@Ta.

1.4.4 JononHutenbHble (pyHKLUUN NPOLLINBKM

Pexxum aprokanubposkun «HOME» na ypoBHE npomnimBku.
CoxpaHeHne/3arpy3ka HACTPOEK B SHEPIOHE3ABUCHMYIO MAMSTh KOHTPOJIIEPA.
OO0HOBJIEHIE TIPOIITUBKY B SHEPTOHE3ABUCUMOI maMsaTh KOHTpoJtepa mo USB.

AproMmarmyeckoe COXPpaHEHHE ITIO3UITUH 110 CIETIHUKY IIaroB U II0 S9HKOAEPY C SaIlLHTOfI OT HEOZKHUJAHHOI'O
OTKJIIOYEHUA IIMTaHuAd.

1.4.5 JononHutenbHble (yHKUMKU, peasin3oBaHHbIe 4Hepe3 pa3beM MOoAKJAYEHUS

mMoTopa
OrpaborKa CUrHAJIOB € OAHOIO WJIU JIBYX KOHIEBUKOB. KoHdurypupyercs nporpaMMHO.

«Omno3naBannes mMO3UNMUOHEPOB Standa u aBTOMaTHYECKas 3arpy3Ka, BCEX KOH(MUTYPAITHOHHBIX JAHHBIX
i HuX (IPU TOJIEPYKKE COOTBETCTBYIOIIEH BO3MOKHOCTHU B TIO3UIUOHEDE).

OmpeniesieHre «IOTEPH MArOB» W BOCCTAHOBJIEHUE MPABUIHHON TO3UIMY C TOMOIIBIO TaTIuKa 000POTOB
WM KBAJIPATYPHOrO SHKOAEpa (LPU LOIEPKKE COOTBETCTBYIONIEH BO3MOKHOCTU B LIO3UIMOHEDE).

Ornpenenenne mMOJIOXKEHNs C TOMOIIBI0 KBAIPATYPHOrO SHKOAEepa. Pexnm x4.

JIBUIKeHMe TTaroBOTO JIBUTATENS B PEXKUME «BEAYIIEr0o SHKOJEPAy, T.€. C OMOPOl HA MOKA3aHUs KBa/l-
PaTypHOrO 3HKOJEPA, ODECIedYnBaolIee ABUKEHNEe O€3 MOTepH IMAaroB HA MAKCHMAJIHHON TOCTYITHON
CKOPOCTH PeaM30BaHO Ha4YuHas ¢ npomusku 4.1.

1.4.6 JononHutensbHble hbyHKUNM, peann3oBaHHble Yepe3 pa3dbem backplane

Iy6aukar sxoma USB. Ucnonb3yercss COBMECTHO ¢ OObeIUHUTEILHOM TIaTOM.

Iocnenosarenbusiit mopt RS-232. loctynusr quann TX, RX. [Tapamerpsr: ckopocts — 9600 - 921600
6om, TTJI 3.3 B. Ha 6a3ze mocJie10BaTeIbHOTO TIOPTA MO 3aIPOCY JOCTYITHBI KOH(MUTYPAIUU C UHTEP-
deiicom Ethernet, Bluetooth, WiFi, ZigBee u apyrue.

Bxo/, cunxpoHusanuu — Ipy 10JA4€ UMILYJIbCA Ha 9T0T BXO (cpabarbiBaHue, LOIAPHOCTD U JIJIUTE b
HOCTh HACTPAUBAIOTCSA MOJIH30BATEIEM ) KOHTPOJIJIED HAUNHAET JIBUKEHUE B 3apaHee 33 JaHHY 0 TO3UIIUIO
nim Ha 3amanHoe cMerenne. [lapamerpsr: TTJI 3.3 B.

Bbixos cuHXPOHU3AIMY — BbIIAYA UMILYJIHCA C STOrO BIXO/IA KOHTPOJLIEpa (CpabarblBaHKe, MOJISIPHOCTD
U JJIUTEJbHOCTh HACTPAMBAIOTCs IOJIb30BATEIEM) IIPOU3BOAUTCH JIMOO 1O HAYaALy JBUXKEHUs, JUOO
3aBEPILEHUIO JBUKeHuUst, J1ub0 Yepe3 3asanHoe nepemerienue (3aaercs noub3osaresnem). [lapamerpor:

TTJI 3.3 B.

Kuonku «BmpaBoy, «BjaeBO». Haxkarne Ha KHONKY MPUBOAXAT K IBUKEHUIO B 33JAHHYIO CTOPOHY C TIO-
CTENIeHHBIM HACTPAUBAEMBIM POCTOM CKOPOCTH U B COOTBETCTBUU C HACTPOMKAMHU YCKOPEHUS U APYTHME
napamverpamu. [Tapamerpsr: TTJI 3.3 B.

Bxon «mxkoiictuky. [lo3BossieT paboTars ¢ AXKONCTUKAMHU C JUAMA30HOM BBIIABAEMBIX HAMPSIYKEHWH He
mupe 0 - 3.3 B.

Boixon, 1iist ynpaBieHuss MACHUTHBIM TOPMO30M. [103BosIgler yopaBisiTh MATHUTHBIM TOPMO30M, YCTa-
HOBJIEHHBIM HA OCh Imarosoro asuraress. [lapamerpsr: TTJI 3.3 B.

1.4.
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e AmnaJjiorosblii Bxos 0biero nasunadenus. Ilo3posisier padborars ¢ curnasamu 0-3.3 B. Hacrora cuurbisa-
uust 1 k['n. Koudurypupyercs nporpamMmmHoO.

e ITudposoit Bxon/BbIXOA 0Obmero HaszHadenus. Hacrora obuoBienus 1 kI'n. Koudurypupyercs mpo-
rpammuo. [Tapamerpsr: TTJI 3.3 B, 5 mMA.

o Unnukanus KoHuesbix poikjrodaresein. TTL 3.3 B, 2 mA. Ilpeanasnadenbl /s HELOCPEICTBEHHOIO
MOIKJIIOUEHUST CBETOIUOIOB.

e Iludposse kouTakThl «Power> u «Status» aybsupyior LED uuankarop u mpeaHasHaveHbl I Mpsi-
MOT0 TOJKIIOUeHus cBeToanoa0B. Texandyeckue xapakrepucruku: TTL 3,3 B, 2 mA.

e Uurepdeiic ynpasierus BHeHUM apaiiBepoM. Ilo3Bossger ynpaBisTh JI0OBIM BHEITHAM JIPARBEPOM C
MOMOIITBI0 Tpex curHajios: enable, direction, clock.

e Co3manne MHOTOOCHBIX CHCTE€M. MHOTOOCHBIE CHCTEMBI CO3MAIOTCSA C MOMOIIBIO CTAHIAPTHBIX
USB/Ethernet xab0B, BHEIIHUX WM YCTAHOBJIEHHBIX HA CHELUAIbHYIO 00bHEIUHUTEBHYIO ILIIATY.

1.4.7 TlporpammupoBaHune

¢ Bce nporpammMHoe obecrieuenue, nocrapisgeMmoe ¢ Konrposuiepom, copmecrumo ¢ Windows (7, 8, 10, 11),
Linux, MacOS Catalina u nosee jyis intel u Apple Silicon (¢ ucnosnbzosanuem Rosetta 2).

e KonTpoJiep mocTapisieTcst ¢ Kpocc-maardhOpMeHHOl OHOINOTEeKON U TpuMepaMu, KOTOPBIE TO3BOJISAIOT
ObIcTpO HauaTh nmporpammuposanue ¢ ucnosb3osanuem C++, C#, NET, Delphi (ycrapemno), Visual
Basic, Xcode, Python, Matlab, Java, LabWindows (ycrapesio) u LabVIEW.

e Konrponnep mocrapisiercss ¢ mHTepdeiicom momb3oBarens XILab, mo3BossomuM J1erkKO yIpaBIsaTh
BceMu (DYHKIUSIMUA YCTPOUCTBA 6€3 HEOOXOIMMOCTH PAa3pabOTKU COOCTBEHHBIX TTPOTPAMM.

e B XILab wHTErpmpOBaH CKPUNTOBBIH s3bIK, aAuajeKT KcmaScript, mo3Bossionmii 1erko, 6€3 KOMITH-
JIAIAY U OCBOEHWS KAKOTO-JIM00 S3bIKA MPOrPAMMUPOBAHUS 3a/1aBAaTh MMOCJIEI0BATEILHOCTH ICHCTBUI,
BKJIIOYAsi IIUKJIbI U YCJIOBHBIE MEPEXO/IBI.

Buumanwue: PykoBomcTBO 1O TPOrpaMMHUPOBAHHMIO MOYKHO HAWTH Ha HAIIEM BTOPOM caiiTe
libxime.xisupport.com umu Ber moxkere ckagars ero PDF sepcuro

1.4. TexHn4yeckue xapakTepUCTUKMN 8
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TexHnka bezonacHocTm

2.1 TpeboBaHusa k 6n10Ky nNuTaHus un 3a3emsneHuto. [NogkntoyeHne
KOHTpoOJISIepa

Huzxe niepeunciienbl oCHOBHbIE TpeboBaHUs K OJIOKY MHUTAHHS JJisi paboOThl KaK C naamol KO-
MPoALEPE, TAK U C KOHTPOJLIEPAMU B Kopiyce (00H00CHAA U 08YTOCHAA CUCTEMDL).

Bo Bpems paborsi, moTpebieHne Toka OyaeT 3aBUCETbh OT TOr0, KaK HCIOJb3yeTcs KoHTposiep. Hammu kon-
TPOJIIEPHI OTKAJUOPOBAHBI M0 HOMWHAJIBHOMY TOKY IBHUTATEJEH, C KOTOPBIMEA OHU OyIyT WCHOJb30BATHCS.
Buaronaps mmporao-uMnyibcHoit Moaynsmuu (IIIVM) Haimu KOHTPOJIEPhl HOTPEO/IAIOT MEHBIIIE TOKA, YeM
HOMUHAJIbHBIN TOK aBurareseit. OmHako BO n3bexkanme TpodIeM B HAUXY/IIUX CIEHAPUIX MBI PEKOMEHIyeM
BBIOMPATH UCTOYHUK MUTAHUS C MAKCHMAJIBHBIM TOKOM HE MEHEee HOMHHAJIHHOTO TOKA JIBUTATEJeH, KOTOPhIe
Oy/LyT MOJIKJIIOYEHbl K KOHTPOJLIEpY. B cirydae MHOMOOCEBBIX KOHTPOJIJIEPOB BaM HYKHO OyJIeT CyMMHPOBATH
TOK BCEX KOHTPOJIJIEPOB, MOJKJIIOUEHHBIX K UCTOYHUKY TMUTAHUS.

Hamm kouTposiepsr TpebyioT Hanpskenust 12 - 48B. TlorpebiseMbrit KOHTPOJIIEpOM TOK 70 5 A or BHer-
HEr0 MCTOYHWKA TUTAHWS, 3ABUCUT OT HAINPSKEHWS UCTOYHWKA NMUTaHWA. PeKOMeHyeMble OJIOKU MUTAHUS
K KoHTposuiepy: PS12-1.5-4 (12V, 1.5A), PS12-3-4 (12V, 3A), PS24-2.5-4 (24V, 2.5A), PS36-4.4-4 (36V,
4.15A).

st TOTO, 9TOOBI OMpPEIe/INTh, KAKO OJI0K MUTAHNS W3 TEePeUNCICHHBIX BBIE MOAOWIET JIJIs BaIeil 3a1a4n,
HEOOXOIMMO U3YUUTh PEKOMEHIAINNN K MUTAHUIO MCIIOIB3YyEMOr0 MOTOPa WjH HOo3urmonepa. Vudbopmarmio
MOXKHO HaiiTu Ha caiire standa.lt.

Baxxno: Buiok nuranus joszken Obirb 3a3emiien depes poserky 220B (1pexiipoBosHast cxema LOAKJ/IIOYe-
Hus). YOeIuTech, 9TO UCHOIb3yeMblil BaMu OJIOK MUTAHUS UMEET 3a3€MJICHHBIH MUHYCOBOH Bbixoa. Eciu Bbl
HCIO/Ib3yeTe OJIOK TUTAHUS C OTBI3aHHBIM OT 3€MJIM MAHYCOBBIM ITPOBOIOM, 3a3eM/IAITE KOHTPOJIJIED Yepe3
KJIEMMY 3a3€eMJIeHU, KOTOPasi HAXOAUTCS Ha IaTe KOHTPosuiepa. Ecau KOHTPOJLIep TOCTABISIETCST BHYT-
PH METATLTHYIECKOrO KOPILyca, KOPITyC M0JI?KeH ObITh 3a3eMiieH. HecoOoneHue 3Tux IpaBuil MOYXKeT IPUBECTH
K CHUKEHUIO CTabUIbHOCTU PAbOThl KOHTPOJLIEPA U IOMEXOYCTONIHUBOCTH.
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Puc. 2.1: Bremnuit Buz mwiarsl KOHTPOsIepa cBepxy. KpacHbiM KBaApaToM OTMEYeHa KJIEMMA 3a3€MJICHUS

TunoBbie cXeMbl HOJKJIIOUEHUs KOHTPOJLIEpA (KaK KOPOOOUYHBIX BEPCHil, TaK U II1aThl 6€3 KOPILyca):

+ Power | 220V
- supply

Controller
8SMC5-USB

PC

JT_ o=

Puc. 2.2: Cxema noAK/II0O9€HUS KOHTPOJJIEPA € 3a36MJIEHHEM 9ePe3 MUHYCOBbIH IIPOBO/L OJI0KA MUTAHKS

Power
e — 220V

L

Puc. 2.3: Cxema moaKII0UEHNS KOHTPOJLIEPA, C 3a3eMJIEHHEM Yepe3 KJIEMMY 3a3eMJICHUS

Ilpenynpexaenne: Biok nuranms mokKeH 00eCIeINBATH HEOOXOIUMBIN TOK 171 BPAIIEHUS JIBUTATE-
Jist. ABCOIOTHBIM MUHUMYMOM SIBJISIETCS TOK, PACCUMTHIBAEMbIi 110 popMyJie

2 % Imotor * Umotor

Ipower.min = U
power

rae Ipower.min TO MUHUMAJBLHBIN pabounit TOK O6j0Ka TMUTAHUA, [poror 3TO pabounit TOK depe3 00-
MOTKY ABuraTens, Upower ITO CTAOMAM3MpPYeMOe HampsizKeHne OnoKa TmTaHud, a Upotor 3TO HOMU-
HaJIbHOE pabodee HANPSKEHHE MOTOpPA. PEeKOMEHIyeTcs: MCIo/Ihb30BaTh OJIOK MUTAHWSA C PAOOYUM TOKOM
Tpower 2 2 * Inower.min. Hampaxenne Upoyer TOMKHO OBITE BbIIIE Upyotor. €M BBIE HANPAXKEHTE MTHTA-
Husi, TeM OOJIbIIell CKOPOCTH BPAINEHHs MOXKHO JIOCTUYb.

MOKHO HCIOJIB30BATH MAPAMETpP MOIIHOCTH OJIOKA MUTAHUS BMECTO PabO4Yero Toka. AGCOMIOTHBIM MUHH-
MyMOM MOIITHOCTH OJIOKa MTUTaHus OyIer:

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

Hanpuwmep, misg moropa ¢ pabodnM ToKOM B 00MoTKe 1 A u pabouum nanpsikenueMm 5 B (HomunaabHasg
MoIHOCTh & BT), pabouee Hanpsizkenue 610Ka nuraHus MOxKHO B3aTh 20 B ¢ BblIaBaeMoii MOIIHOCTBIO
He Meree 10 Br (MaxkcuManbublit pabounii Tok 6yi0ka nuranus He mexee 0.5 A).

2.1. TpeboBaHusi k 650Ky NUTaHus u 3a3emneHuto. lNMogkoueHne koHTposnepa 10
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2.2 lNnaTta kKoHTponnepa

Baxkwuo: Ilpu pabore ¢ naamot kxonmpoaiepe 3apenteHo TPoraTh ATy PYKaMu, T.K. CTATUIeCKUN Pa3psiI
MOYKeT OBPEeINTh KOMIIOHEHTHI Ha Hell. PekomenmyeTcs moabp30BaThCsa AaHTHCTATHIECKUME OpacieTraMn. 3a-
IpEIeHo IIPEeBHINIaTh MaKCUMAaJIbHO JOIIyCTUMO€E HamnpsxkKeHue 48B, mpesbliieHne 3TOr0 3HAMECHU
6osee ueMm Ha 2B MoOKeT HEMeJIEHHO MPUBECTH K BBIXOAY CUCTEMBI M3 CTPOS.

Baxkwno: Ilpu pabore ¢ naamot Konmposreps KaTEropuIecKu 3aMPEIIeHo MO IKII09aTh [JII0C CHJIOBOTO HC-
TOYHUKA MUTAHUSA K KOHTPOJJIEPY, KOIJa IPOBOJ, 3a3eMJIeHHs He IOAK/II04YeH. Kareropuyeckn 3amperiaercs
MOIKJTIOYATh UJIN OTKJII0YATH KabesIb MUTAHUs, KOTJIA NCTOYHUK MUTAHUS BKJIIOYEH, KOHTPOJLIEP TMOIKIIOYUEH
k ITIK, a ucrounuk nuranus u [1K 3a3emiieHbl. 9To MO2KeT IpUBECTU K BBIXO/Iy U3 CTPOs KOMObOTEpa!
Jlannoe TpebOBaHMUE ABJISIETCS OOIIMM [IJIsi JIIOOBIX 3JIEKTPOHHBIX YCTPONCTB C COOCTBEHHBIM JIEKTPOMUTAH-
eM.

IIpenynpexaeHue: Pekomenayercs CHa9ana MOIKIIOYATD NAGMY KOHMPOALEPE K CHIOBOMY 3JEKTPO-
NUTAHKUIO C 3a3€MJIEHHEM, JMOO OTAENbHO 3a36MJIMTH ILIATY C IIOMOIIBIO CIIENUAJIBHO MapPKUPOBAHHON
KJIEMMBI (CM. NYHKM 6biue), TPEXKIe 9eM TOAKII0YaTh KOHTPOJIEP K MOTOPY WM K KOMIIBIOTEPY IO
untepdeiicy USB.

2.3 OpHoocHas n aByxocHasa cuctema B Koprnyce

Baxwno: IIpu paGore ¢ KOHTPOJLIEPOM B KOpiyce (0JHOOCHAs WJIU JBYXOCHAs CUCTEMbI) 3allpelieHo Ipe-
BBIIIIATh MaKCUMAaJIbHOE HATIPpS2KeHNe MUTaHus, paBHOe 48 B, npesbinenune 3Toro 3uadenus 6osiee yem
Ha 2B moxkeT HEMeJIeHHO MPUBECTU K BBIXOY CACTEMbI U3 CTPOS.

2.2. Mnara koHTpoOANEpa 11
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HcTpykuns no Havany paboTo

JlaHHOE PYKOBOJCTBO OMUCHIBAET PabOTy € KOHTPOJJIEPOM MHOTOOCHBIX M OJHOOCHBIX CHCTEM, HACTPONKY
OCHOBHBIX [MapPaMeTpoB U Ha4asio paboTel ¢ nporpammubiv obecredernem X1Lab mis Windows.

Baumanme: [lyis ObicTporo Hadasa paboThl ¢ KOHTPOJIJIEDOM DEKOMEHyeM MpOunuTaTh Kpamroe pyko-
600cmeo u Hawaso pabomos,. PyKOBOACTBO O MpOrpaMMUPOBAHUIO MOXKHO HANUTH HA, HAIIIEM BTOPOM CaiiTe
libxime.xisupport.com umu Ber moxxere ckagarh ero PDF sepcuro

o Kpamwxoe pyrosodcmeo u Haua.n0 pabomy, - KpATKOE OMUCAHNE HavaIa paboTh! ¢ KoOHTposmepom 8SMC4-
USB gy onmoit ocu. Paccmorpena ObicTpas HacTpoitka Xilab, nepeunciaeno Bcé neobxommmoe 060py-
JIOBAHME.

o Mnozoocrasn cucmema - KpaTKoe ONMUCAHAE HaYa a PabOThI C MHOTOOCHOM cuCTeMOit Ha 6a3e KOHTPOJI-
sepa 8SMC4-USB. Paccmorpena macrpoiika XiLab, mepednciieno Bcé mHeobxoaumoe 060py/I0BaHUE U
0COOEHHOCTH PADOTHI CHCTEMBI.

o [Ipumep nodxsouenus npocmozo momopa - noakaoderne K 8SMC4-USB mmaroBoro MoTropa Ha mpuMepe
Nanotec ST5918L3008-B ¢ sukomepom CUI INC AMT112S-V. Omnucano, Kak ©3rOTOBUTH COOCTBEHHBIH
KabeJib, PYKOBOACTBYSIChH cueruduKanyueil Ha IBUIaTeIb, JAHbI IOSCHEHUS XapaKTePUCTUKAM M3 CIIe-
nrUKAIIH.

o Pyunasa nHacmpotixa npopusrs - HacTpoiika pabodero nmpoduias aaa Xilab. O630p 0CHOBHBIX (DYHKITH-
OHAJIbHBIX BO3MOXKHOCTEMN.

o Pacuém HoMUHANbHO20 MOKG - YCTAHOBKA aMILIATYIbBI HOMHHAJIHHOTO TOKA /IS IIIATOBBIX JIBUTATEE.

3.1 KpaTtkoe pykoBoaCTBO U Ha4asio paboThbl

e Bsedenue

e Tpebosanus

12
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o Vemanoska ITO u nepeviii nyck

Havano pabomw. 6 IT10 XILab

e [Iposepra pabomocnocobrocmu

L ;anae./l,cmm U3 NoAv308aAMENDBCKUT 'Il])“,/l,O.’)f(?(?H’U/ﬂ

Buaumanme: 9TO pyKOBOICTBO SIBJISETCA YHUBEPCAIBLHBIM KAaK JJIS OJHOOCHBIX TAK M JJIS JBYXOCHBIX
kouTpoLTepoB 8SMCH

‘ https://youtu.be/cjMuT1hpRFI ‘

Bugeo 6bicTporo Havyasna paGoThl ¢ KOHTPOJLIEPOM NOAKI04YeHHbIM 110 USB (ans windows)

‘https:/ 'youtu.be 'Iu_nG(fTIiQU‘

Buzeo 6picTporo Havasa paboThl ¢ KOHTPOJLIepoM HoAK/I04uYeHHBIM depe3 8Ethl adapter (mus
windows)

3.1.1 BBegeHune

JlaHHOE PYKOBOJICTBO OMUCHIBAET YCTAHOBKY KOHTPOJIIEPA M HAYAJIO PAbOTHI C MPOrPAMMHBIM 00ECTIEI€HUEM
XILab mis Windows. Ycranoska nporpammsl Ha apyrue OC onucana B pazaesne Yemanoska XILab. Ilonpob-
HO C XapaKTePUCTUKAMU KOHTPOJIJIEPA BbI MOYKETE O3HAKOMUTHCS B pazfene Ternuueckue Tapaxmepucmukis.
s pazpaboTKu COOCTBEHHDBIX MPUIOKEHUH JIsi KOHTPOJLIEPA PEKOMEHIyeM 03HAKOMUTDLCS C pa3aerom Py-
K0600CMB0O TO NPOZPAMMUPOSAHUI T CKAYATh TAKET MPOrPpaMM JIJjIs Pa3pabOTK¥ MPUJIOKEHWH B pa3iele
TIporpammuoe obecrieueHue.

3.1.2 TpeboBaHus
s ycrmemuo#t HaCTPOWKM KOHTPOJIIEPA HEOOXOAUMO UMETh:

¢ Komnbrorep ¢ nHanmuuuem USB/Ethernet paznéma

3.1. Kparkoe pykoBoacTso v Ha4asio pabotbi 13
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am Windows10-

e IIporpammuoe obecnieuenme Bcé neooxommmoe T1O mst paboThl ¢ KOHTPOJJIEPOM MOXKHO CKavaTh
10 CCBLIIKE HpOFpal\[l\IHOC O()CCHC‘ICHHC.

e USB niu Ethernet xkabeJnb

. %\

> <,

e 8SMC5 kouTpoJutep. B kopmyce mnn 6e3, ¢ Ethernet pazbemom mim HeT - 3TO He BaryKHO.

e Ilosummuonep miam Mmorop

3.1. Kparkoe pykoBoacTso v Ha4asio pabotbi 14
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Puc. 3.1: Tlozumnmonep Ha Ha3e MIaroBOro JBUTATEJIS

Ha pucynke npencraBieH HCIOIb3YyEeMbIil B pabOTe MO3HITMOHEP Ha 0ase IMaroBOTO JABUTATENsI, Dosee
OJIPOOHO O TPEOOBAHUSX K 3JIEKTPOMOTOPY HAIKCAHO B paszeine Ternuveckue rapaxmepucmuky. Ecmau
[O/IPA3yMEBAETCsl UCIIOJIb30BAHUE COOCTBEHHbBIX KabeJsiedl JIJist OJIKII0YeHNs] KOHTPOJIEPA K IO3UIOHE-
Py, MOKAIYHCTA, PYKOBOACTBYHTECH CLEMOU COCOUHEHUA KOHMPOALEPA U TLOSUYUUOHEPA,, & TAKIKE CLeMOT
pacnososicernus 66160006 KOHTPOJIepa. ljis MO3UIIMOHEPOB C KOHEYHBIM [IMANA30HOM MePEeMeIeHuUs
CTeIyeT UCIOIB30BATh KOHUECEHLE 8bLKA0%AMEA. JIAHHBIE KOHTAKTHI UCTOIB3YIOTCS [T ONPEIeTeHUs
PPAHUI JIBUXKEHUST TIO/IBUXKKH.

e Buiok nmuranus

e lcnosb3yiite cTabumn3upoBanubiii ncTounuk nuranus 12 - 36 B. I[logpobueit cmorpure Texnura Oes-
onacHocm.

e Eciin KOHTPOJIED HOCTABJISIETCH B METAJUIMYECKOM KOPILyCe, TO KOPILyC TpeOyeT 3a3emiieHus. 3a3em-
JIeHWE KOHTPOJIJIEPA, B CIIyUYae, €CJIM OH MOCTABJISETCS 0e3 KOPITYCa, TPOUCXOIUT UEPE3 «3eMJII0» OJI0KA,
nutanusg. bosee mogpoOHO 0 3a3emyeHNY CMOTPHU B pasjese 1ernuka 0e30nacHoCmu.

e Ybeaurech, 94TO paboraromias 6e3 KOpIyca IiaTa KOHTPOJIEPA JIEXKUT HA [AUIJIEKTPUIECKON MOBEPX-
HOCTH.

3.1.3 Ycranoska MO v nepsbiii nyck

Bor moxkere ckadarb HEOOXOAMMOE MporpaMMHOe obecriedenue 3jech.  Boibepure daitn  «xilab-
<version _name>.exes. VHCTAJUIATOD aBTOMATUYECKW ONPEIEINT, 3aMyIeH JIi OH HA 32-OMTHON wian 64-
OMTHOI CHCTEME M yCTAHOBUT COOTBETCTBYIOINyI0 Bepcuio XILab. 3amycrure mporpaMmy yCTaHOBKH, TIOSIBUT-
Csl OKHO yCTAHOBKH (BEPCHM MPOrPAMMHOIO O0ECIedeHrsi MOI'YT HEMHOIO OTJIMYATHCS ).

3.1. Kparkoe pykoBoacTso v Ha4asio pabotbi 15
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() XiLab 1.19.1 Setup — X

Welcome to the XILab 1.19.1 Setup
Wizard

This wizard will guide you through the installation of XILab
1.19.1.

e

Puc. 3.2: Tlepsoe okno ycranosku XILab

Haxmure knonky «Next>» u cienyiiTe MHCTPYKIINIM Ha dKpaHe. Bee meobxommmoe mporpaMMHOe obecte-
JeHne, BKJII0Yas ApaiiBepa, MaKeThl U MPOrpaMMbl, OyIyT yCTaHOBIEHbI aBToMarndecku. [Iporpamma XILab
ABTOMATUYECKHU 3allyCTUTHCA IO OKOHYaHWIO YCTaHOBKU. HOﬂBHTCH CJIeayroniee OKHO:

3.1. Kparkoe pykoBoacTso v Ha4asio pabotbi 16
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XILab 1.19.1
release date: 2022-01-19
Searching devices... 0 found.
Serial Friendly name Stage name

g xi-emu:///C \Users\v'adbelovmpp 0 |

2 xi-emu:///C:\Users\vladbelov\App... 2

Exit Rescan Open selected Open last

No devices found? Settings >>

Puc. 3.3: Tuanorosoe okuo mporpammbl XILab «Virtual controllers found» (maiizensr BupTyasbHbIE KOH-
TPOJLIIEPHI)

TloakaounTe no3urmonep K KOHTpoJLaepy. [logkrounTe cTabuIm3npoOBaHHbIi HCTOYHUK MUTAHUS K KOHTPOJI-
siepy. 3azemauTe KOHTPOJLIEp win 070K nuTanus. [logkaroanTe KOHTPOIIEP K KOMITbIoTepy ucnosb3ys USB
nmu Ethernet kabens. LED waankaTop Ha mmare KOHTPOJLIEpPA HATHET MU24Mb.

Ecuu kouTposutep noakiiroden yepe3 USB | «New Hardware Wizard» naununaer paboTars moc/Ie mepBo-
ro moakJiogenust KouTposiepa K ITK. IMoxasyiicra, momoxaure, moka Windows 0OHapyKUT HOBOE yCTPOUi-
CTBO U YCTAHOBUT [IJIsi HETO BCE HEOOXOIUMBIE IPANBEPHI.

Ecau mpaitBep aBToMaTHYeCcKH HE YCTAHOBUIICS, TO B TTOABUBIIEMCs OKHe BbiOepuTe «No, not this time», 3aTem
naxkmure «Next>». B cuenyromem okne sbibepure «Install from a list or specific location (Advanced)»
n maxmure «Next>». Boibepure ‘*.inf* daiin ma mucke ¢ I10, mocTaBiasgeMbIM ¢ KOHTPOJIJIEPOM, UIH B
mupekropun C:\Program Files\XILab\driver\ n nomoxaure, moka ycraHoBka Oy/eT 3aBeplleHa.

Bepuurecs k guanoroBomy okny nporpammbl X1Lab «Virtual controllers found» u nazkmure «Rescans. Eciu
9TO OKHO OBLTO 3aKPBITO, MOKATYHCTA, CHOBA OTKpOiiTe mporpaMmmuoe obecredenne XILab. InamoroBoe okHO
OTKPOETCsl CHOBA.

Eciu BbI mcnosbsyere Ethernet-coegunenue, B craproBom okue XILab maxkmure «Settings >>» u

3.1. Kparkoe pykoBoacTso v Ha4asio pabotbi 17
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sBrJiounte duar «Enumerate network devices» . Haxxmure kuouky «Rescans. Jloxxaurech OKOHYaHUS IIOUCKA
KoHTpoJTepa B ceTn. OOBITHO KOHTPOJLIED OMPE/IESTeTCss ABTOMATHYECKH, HO €CJIN TOTO He TTPOU30IILIIO:

e Ybemurech, uTo B Bameii ceru paboraer DHCP-cepsep. IIpocroit DHCP cepsep, yaoBieTBoOpstommnii
BCEM Tpe60BaHI/IHM, MOZKHO CKa4daTb OTCIO/1a.

e llcnonb3yiire revealer, arobbl y3nars IP ajgpec, Bbraannblit Bamemy koHTposuiepy. OTkpoiire KOHTPOJI-
Jiep B O6pay3zepe. [Ipu HEOOXOIUMOCTH U3MEHUTE HACTPOUKU CETH.

e B craproBom okue XILab maxkmute «Settings >>», BbIOepUTE MPOTOKOJ MOIAKJIIOYeHUs1, BBeauTe [P
azpec Barero Kourposuiepa B nosie «IP /Host[:port]».

Device detection settings
Probe devices Protocol IP/Host[:port]
[ ] Enumerat non JMC devices xitcp:/f v 172.16.130.155 X |/
[] Enumerate network devices
-
Virtual devices J
Scan for local XIMC servers 0 server(s) found.

3.1.4 Hauano pab6otsl B MO XlLab

XILab npencrapasier coboit ymobubrit rpadpudeckuii nHTEP@EC TOMb30BATEN I KOHTPOJIs paboThl, Aua-
PHOCTUKY ¥ HACTPOHKH JBuraresei. On Takke MOKeT ObITb UCIOJb30BAH JJisl JIEFKOM YCTAHOBKY U COXPAHEe-
HYsI/3arPy3KHN TTapaMeTpoB sl JIF00OTo Apuraresis. B arom pasmese paccMoTpeHo Havasno paborst ¢ XILab.
s monydenns moHON wHMOpManuu 0 paboTe MporpaMMbl, peKOMeHIyeM BaM 03HaKOMUTHCS € Pa3IeIoM
Pyrosodcmeo no npozpamme XILab.
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[ XlLab 1.19.1 - SM1 - ] X

Power Control

Power voltage: 12.03V

Power current:  9mA 0 0 0 0 Charts...
Temp.: 36.6°C | m m

Scripts.
Motor
Speed:  0.000 mmfs 0
Command: Unknown Go home
Power: Uknwn
A2 Cydic
0 5 10 15 20 25
Program [ Zero
Syncbuf free: 0 Stop
14 <4 - | 2 bl
Save log
Move to | 0.000 mm %]
Clear log
shifton | | 0.000 mm Bl

Exit

Date Time Source Message

Puc. 3.4: TnaBnoe oxkuo mporpammbr X1Lab

Otkpoiite «Settings. .. », HaxxkmuTe Ha KHONKY «Load setting from file...» u BbIOEpUTE KOHDUTYPATTMOHHBIH
daiin (npoduib) mis Bamntero nosunuonepa u3 orkpoisiieiics nanku C:\Program Files\ XILab\ profiles\.
Bce nonsg menio «Settings. .. » aBroMaruydecku OyayT 3aN0JHEHBI 3HAYEHUSIMHE, [T0IOOPAHHBIMU JIJI BAIIErO
no3urnoHepa. Ecau Hykublit ¢daits He HalAeH, OCTaBbTe 3aIIPOC HA CANTE TIO/ICPIKKH,
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Settings SM1

v Device
Borders Borders setup
Maximum ratings O By position @ By limit switches
Motor & Driver type
DC motor
BLDC motor Pushed position |dose -
Stepper motor Left border -35.625 mm
Power management
Brake control
Control Rightborder |35.625 mm
Position control Pushed position | dose <
Home position
PID control
ELR?"C [[] Border misset detection

EXTIO [~] stop at left border
About device

v Program [ stop at right border
> Interface
Cyclic motion
Log
> Graph
User units
About
v Stage
Positioner name
Stage
Motor
Encoder
Hall sensor
Gear

ir

“»

Accessories

[ pefauit file location | Savesettings to flash | | Save settings to file...

Compare two files

Load settings from flash | | Load settings from file... .

Reset (o ][ comcel || ooy

Puc. 3.5: XILab, mento Settings

® pabouezo Mmoxra;

® 2paHUY JBUINCEHUA U KOHUEBUKOS;
® KPUMUYECKUT NAPAMEMPOS;

o ozpanuvumenet;

® DEHCUMA NUMAHUA MOTOPG .

crpoiikn!

Ilpenynpexxaenne: [Ias paboTbl KOHTPOJIEPA C ABATATENSIME 00s13aTEIbHA KOPPEKTHAST YCTAHOBKA!

Eciau BbI permJin HAaCTpoOuTb KOHTPOJLJIEp CaMOCTOdATeJIbHO, obg3aTeIbHO IIpoBepbTe 3TU Ha-

3.1. Kparkoe pykoBoacTso v Ha4asio pabotbi
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KonTpoJuiep roros Kk paGore!

3.1.5 lposepka pabotocnocobHoOCTH

s TpOBEpPKYU MPABUILHON HACTPONKYM KOHTPOJIJIEPA HAXKMUTE B r1aBHOM OkHe XILab kjiasurty BieBO min
BIIPABO B MEHTPAJLHOM DSy KJIABHUIN yrpajierud. [lo3unmonep moiKeH HaUaTh ABUTATHCA. 1T OCTaHOBKHI
BpAIeHUs UCHOIb3YyHTe MEHTPAIbHYIO KIABUIILY ILJIABHONW OCTAaHOBKU.

4 4 - (4 Pl

Obparure BHUMaHKE HA ADAMETPBI HUTAHUS KOHTPOJLIEPA B 6sioke Power. Tam MOXKHO yBUJETH HAIIPSIXKEHUE
MUTAHUS, TOTPEOIAEMBIN TOK U TEMIIEPATYPY KOHTPOJLIEPA.

Power

Power voltage: 23.88V
Power current: -53 mA
Temp.: 43.9°C

Ecau npu crapre npurkennst rimasaoe okHO XILab oKpacmioch B KPACHBIA IIBET, TO 3TO CBUAETEILCTBYET O
cpaborasiieii 3aiure u nonaganuu B pexxum ALARM . 910 MoKeT ObITh BBI3BAHO HENPABUIHLHBIME HACTPOI-
KaMU, HEBEPHBIM [OJKJIIOYEHUEM [TO3UIMOHEPA WM HEUCIIPABHOCTHIO KOHTpoJLIepa. [loapobHeit cmorpure B
pazzene Kpumuueckue napamempot.

3.1.6 YnpasseHve 13 Nosib30BaTE/IbCKUX NMPUSIOXKEHU

s ynobuoro ynpasienusi KoHTposzepom 8SMC5 Bbl MmoxkeTe mCHoOab30BaTh nporpammy Xllab software.
O 1HAKO, €C/Ti y BAC €CTh HEOOXOIUMOCTD YIIPABJISITH KOHTPOJIEPOM U3 CODCTBEHHBIX MPUIOKEHUI, BbI JIETKO
CMOKeTe ITO CIIe/1aTh, UCIONb3ysd pyHknun dudaunoreku libxime. B xomnaexme paspabomuura dubmnorekn
UPE/ICTaB/IEeHbl IPUMEPbL HA PA3/IMYHbIX #3blkax nporpammuposanus: C, C#, VB.net, Python (exaouwas
Jupyter Notebook), Delphi, LabView, Matlab, LabWindows, Java. Ecnim Bam HeobxonmMo aBTOMATH3WPOBATH
HEOOJIBINOE KOJUIECTBO JeHCTBUIA, TO, BO3MOYKHO, BMECTO Pa3pabOTKH COOCTBEHHON MPOrpaMMbl BbI COYTETE
6oJiee 11eJ1eCO00PA3HBIM MCIOJIB30BATD JIJISI TOTO CKPUNIMOGill A3k npozpammos Xilab.

3.2 MHoroocHasa cucrema

Beedenue

Heobxodumwie Komnaexmyrowue oaa pabomovy

Havano paboma, ¢ mmozoocnoti cucmemoti 6 XILab
o Tepmopezyruposra MHO200CHOT CUCTILEMDL
o Ilzeecmuvie owubku u Hedopabomru

— Paboma

— Konempyxuyusa

3.2. MHoroocHas cuctema 21
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MOTOR 2

O . MOTOQ,
A= O.(HR‘OO

Qﬁ"‘ﬁa

RS23,

Q2

SYNCH In/o

Puc. 3.6: Bremnuuit Bu MHOTOOCHOM CHCTEMBbI

3.2.1 BBegeHune

JlaHHOEe pYKOBOZCTBO MPEIHA3HAYEHO I paboThl ¢ MHOrOOCHOi cucremoit 8SMC4-36, mocTpoenHoit Ha 6a-
3e koHTpO/LIepoB asurareneit 8SMC4-USB. Hawasno paborsr onucano B paszaene MHCmpykuus no Havaiy
pabomu,. Muoroocunas cucrema paboraer or cern 220 B u mo3Bonsger ogHOBpeMEHHO yIpaBiasaTh 36 OCIMu.

3.2. MHoroocHas cuctema 22
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3.2.2 Heobxoaumbie komnaektyouwwme aasi paborsi

Puc. 3.7: Cunosoii kabeas 220 B

Puc. 3.8: Ethernet kabesnn. [To3BoNsIeT TONCOEAMHUTHCA K MHOTOOCHOM CHCTEME YIATEHHO

s yupaByieHus 1O JIOKATbHOM cern Heobxoaumo namuaue DHCP cepsepa. Bbl J0MXKHBI 3HATH ip-aapeca
BalllUX YCTPOMUCTB B CETH.

3.2.3 Hauyano pabotbl c mHoroocHown cuctemoii B XlLab

Tloakatounre k muoroocuoit cucreme kabenn 220 B u Ethernet xkabesn. Brutounte €€, naxas kuonky Power
On/Off na 3axHeit manenn. Bol yciblmuTe XapakTepHbIi 3BYK BPAIIAOIINXCs BeHTUIsITOpoB. Heobxommmo
MO/IOKATh APy MHUHYT, YTOOBI 3arpy3HUIach ONEPAINOHHAS CHCTEMA HA YIIPABJISIONIEM O/THOIIJIATHOM KOM-
nbloTepe BHyTpu Kopobku, mocie gero 8SMC-B36 rorosa k pabore.

s Hagana paborsl morpedbyercs Haaudne nporpamMbl X1Lab ¢ mommep:kKoif MHOIOOCHBIX CHCTEM BEDPCHUH
1.13.x wam Beime (cM. paszen). TIporecc yCTaHOBKU UM MEPBBIH 3amyCK MPOTpaMMbl Omucan sdecs. g mo-
JyudeHusi 6ojee AeTaabHON MHMOPMAIUN PEKOMEHIyeM BaM O3HAKOMHUTBCS C PYKOBOJCIMEOM N0 NPOZPALMME
XILab.

Hacrpoitka gocryna K ymanéHabIM KOHTposiepaMm uepe3 Ethernet ommcana B pasmene Paboma ¢ cemesni-
MU Konmposrepamy,. B oxkHe OOHAPYKEHHMS KOHTPOJJIEPA BLIOEPUTE HYXKHYIO OCh. Eé MOXKHO ynpaBiasTh
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B 6 pedicume YnpasaeHus 00HOT 0CbI0 U B 6 DENHCUME YNPABAEHUA HECKOAbKUMU OCAMU, €CJIM BbIOpa-
HO HECKOJILKO oceit. s momogHuTensHOi nHdopMalmn obpamaiitech K pasgenam Hawano paboms. 6 10
XILab u Pyxosodcmeo no npozpamme XILab

3.2.4 TepmoperynnpoBka MHOIFOOCHOW CUCTEMblI

B muoroocuyio cucremy 8S MC4-36 BcTpoeH TePMOAATYINK, TO3BOIAIONIUI OTCIEKUBATH HATPEB KOHTPOJILIE-
POB oceil B mporecce paboThl, TyTEM U3MEPEeHHs TeMIIEPATyPbI IIPOXOIAIIEro Yepe3 HuX Bo3ayxa. B ciaydae
[OBBILIEHUS TEMIIEPATYPbI IPOXOISAIIErO BO3AYXa, BEHTUIATOPHI B CUCTEME OXJIAXKIeHUs Oy/lyT yBEJINIuBaATH
000POTEHI.

Ecam Temneparypa npoxozsmero Bo3ayxa mmxke 25°C, cncrema oxiaskaeHus pabdoraer npumepro Ha 10%
OT CBOEH MaKCUMaJbHOM MOITHOCTH. MaKcuMa/bHas BEHTHIALNNS JOCTHIAETCA IPU TEMIEPAType BO3IyXa
BHyTpHU Kopuyca bbie 45°C, 4ro ¢dakThYecKd O3HAYaeT, YTO CaMU KOHTPOJIIEPHI HAIPEBAIOTCA HEMHOI'O
CuJIbHEe.,

3.2.5 N3BecTHble oWnbKN 1 HegopaboTkn

Bce nepeunciennuble 3aMevdanms yKa3aHbl s MHOTMOOCHOM cucTeMbl Bepcnu 1.1.

3.2.5.1 Pab6orta
OcHOBHBIE 3aMeYeHHbIE TPODIEMbI, KOTOPBIE KACAIOTCsi pabOTOCIIOCOGHOCTH MHOTOOCHON CHCTEMBI:
o Ilpu cunosom nuranuu 110B nonnas nmorpebisemas MOITHOCTH OrpanuyeHa 3HadeHuem 1kBr;

e IIpu omHOBpEMEHHOIT SKCTPEHHON OCTAHOBKE HECKOJIBKUX OCEH HA MOTOpPaX OOJIBINON MOITHOCTH BO3-
MOXKH3, KPDATKOBPEMEHHAsT TIOTEPs CBA3W MHOTOOCHOM CHCTEMBI C HHTEPMECOM yIPABICHNUST;

e BosmoxkHbI cO0M C TOBTOPHBIM OOHAPYKEHHEM OCeil IMPK ropsgdeM BKJIIOYEHUN MOJIYJIEt;

o [Ipu mepesanuBke MPOMIMBKE KOHTPOJIEpbl MoryT Tepsarh USB coe/uHenne u CTaHOBATCS HEIOCTYII-
HbiMu B Xilab BmLIOTH 10 mepe3amnycka CHCTEMBT;

e Bo3moxkHa cuTyanus, KOrJa npu 100aB/I€HAN BO BKIIIOYEHHYIO CUCTEMY MO/IYJIs, OH OKA3bIBAETCS HEPa-
60TOCIIOCOOEH [0 MEPe3amyCcKa, CHCTEMBIL.
3.2.5.2 KoHcTpykuus

KoucTpykTUBHBIE HEIOPAOOTKA MHOTOOCHOM CHCTEMBI, C KOTOPBHIMY BhI MOYKETE CTOJKHYThCS TpH pa3bopke
n cOopke:

e Ilnaraic9xbb. [llenkorpadus P1 - P5 nomxkua 66Tk ¢ 06paTHO CTOPOHBI COOTBETCTBYIOIINX PA3BHEMOB;

o Ilnara ic9xbb. Ilepenyrana mecramu meskorpadus pazbémos P1 u P.

3.3 lNpumep nogkno4vYeHNss NPOCTOro MoTopa

o Obwuili caywail
o [Ipumep

— ITodzomoska

— Iodkarwuerue Momopa u IHKOOEPE K KOHIMPOALEPY
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3.3.1 O6wwmii cnyyaii

st TOro, 4TOOBI MOJKIIOYUTH MOTOD K KOHTPOJLIEPY, HEOOXOANMO 3HATH PACINHOBKY Pa3beMa 1nodkA104eHus
NO3UYUOHEPE, & TAKIKE TUMOBYIO CXeMY TOJK/IIOYEHNS MOTOPA K KOHTPOJIIEPY:

DSub connector

Not phase B of SM or DC- of the motor

Phase B of SM or DC+ of the motor or
phase B on BLDC motor

Not phase A of SM or DC- of the motor

or phase C on BLDC motor
Phase A of SM or DC+ of the motor or
phase A on BLDC motor

ID, one-wire interface for stage
identification (only for Standa stages)
5V output, 500mA - for $SMCS,
stabilized output for encoder power

Logic GND for limit switches, encoder,
etc.

Inverted Encoder channel A
Inverted Encoder channel B
Encoder channel B
Encoder channel A

2nd limit switch

1st limit switch

Revolution sensor input

Inverted revolution sensor input

1

2

i

6 |——> tostepper

— ——> device

> to other
Encoder
1 HV

— 2 Chanel A
3 Chanel B

4 G
[ N S Chanel A
6 Chanel B

To limit switch N22

To limit switch N21
To revolution sensor

To revolution sensor

Puc. 3.9: Obias cxema HOAKIIOYEHUs] [TIO3UIMOHEPA

Connection for BLDC

DSub connector

Phase B

Connection for DC

DSub connector

DC-

DC+

¢ 9HKOZEPOM depe3 padbem D-sub

IIpumeuanune: Eciau kanansl A u B sHKOmepa paboTaioT B pexkKuMe OTKPBITOrO KOJIJIEKTOPA, TO JJist 0becIe-
YeHnd MaKCHAMAaJIbHOM 9aCTOTBI nepeaavn CUrHaJjia Ha BBICOKHX CKOPOCTAX BPaIleHUudA MOTYT HOTpe6OBaTbCH
JIOLOJTHUTEJIbHBIE HOATIXKKK BBIXOJOB HKO/EPa K nuranuio 5 B pesucropamu (cm. Paboma ¢ snkodepamu).

Ilpnmeuanue: Ymupasjgenne BLDC moropaMu BO3MOXKHO TOBKO B mpomuBKax 4.1.0 u HOBee.

3.3.2 lpumep

Paccmorpum nopxiogenue gasuraress ¢ sakogepom CUL INC AMT112S-V k kourposuiepy 8SMC5-USB na

npumMepe aByxdasznoro marosoro moropa Nanotec ST5918L3008-B.

3.3.2.1 MoaroToeka

st

Morop;
DHKOIED;
Pacnunosra passéma D-SUB mis 8SMC5-USB;

HagaJa paboOThl HAM TTOHAT00OATCA:

Cuernudukaims Ha MOTOD ;

Cuenpdukanys Ha SHKOAED ;

3.3. Tlpumep nogknOHeHUs1 NPOCTOro MoTopa
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o [lasmbHOE 06OPY/TOBaHUKE: MMASIIHBHUK, IIPOBOAA, (DJIIOC, IPHUIIOH, KyCAYKH, TEPMOYCAJ0IHbIE TPYOKHU pas3-
HBIX Pa3MepOB;

o BunTthr M2.5x6 1151 KpenjieHusi SHKO/IEPa;

e D-SUB kopuyc + pasbém (male) u npoBozsa jjist u3roToBsieHus CBoero kabess;

‘.-007.//

Case

3.3.2.2 MopgknoyeHne MOTOpa 1M IHKOAEPA K KOHTPOSIEPY

o Ilpexae gem HaIaTH PaboTy, COOEPHUTE FHKOIEP B COOTBETCTBUE C MHCTPYKIIHEH 110 cOOPKe, Mpuaarae-
MO K HEMY.
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Puc. 3.10: Morop 6e3 sukomepa. Obparure BHuManue Ha 2 orBepcrus M2.5 K KOTOPBIM 0OBIYHO KPEITUTCs

IHKOJIEP

Puc. 3.11: Motop ¢ npukpeniéHHbIM IHKOIEPOM

e CymorpuM B crenuduKanuo MOTOpa U HAXOAUM MapKupoBky BbiBoaoB (ays Nanotec ST5918L3008-B
OHA HAXOIWUTCS CIPaBa BHU3Y B CHEIU(DUKAIMN):

WIRING DIAGRAM

BLK
BLK WHT
GRN/WHT

(A\) GRN 1

2 g5 2

xr == o

S

o 83 2~

~ o

Puc. 3.12: Konrakrer moTopa
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TYPE OF CONNECTION (EXTERN) MOTOR
BPOLAR CONNECTOR

UNIPOLAR [iNDING | SERIL JPARALLELIPIN NO.A\ LFADS | WINDING
A —|A —|A—]|A 1 BLI A
oon- C 3| BLK/WHT A

A — 2 GRN/WHT j
A — A A 4| GRN A\
B —|8 —lg—|B 5 RED jB
v C 7 RED/WHT

B — 6 BLU/WHT j
B\ — B\ — B\ 8| B B\

Puc. 3.13: Tun coequnenus

— Cy1ecrByer nocae0BATeIbHOE U APAJLIETLHOE COeMHEHIE OOMOTOK, IIPUYEM KarKJI0e U3 COeIr-
HEHUl TO3BOJISIET MOJIyYUTh CBOU XaPAKTEPUCTUKH JJIsi MOTOPA. MbI COeIuHIM OOMOTKH TOCIEI0-
BareIbHO (HA KAPTHHKE BBIIMIE 0003HAUEHO KpacHbIM). Jljis 5TOro mpoBojia, NMEIOIIHE 1BA IBETA
BLK/WHT u GRN/WHT, a takxxe RED/WHT u BLU/WHT Hazno coeaunuth Mexay co00it
nonapuo. asee Heobxomumo mocraBuTh B coorBercreue A, we A, B, ne B KOHTakTaM pa3béMa
KOHTPOJLIEPA, KOHTAKTHI 00MOTOK MoTOpa ST5918L3008-B: uéphblii, 3en1éublil, KpacHbIi, royHOii.
Oxma o6moTKa - 310 coenuuenne A - ne A unu B - ne B. Tlociie coemuuenust Mexky coOo# IByX-
IIBETHBIX MPOBOJIOB, MOIYYUTCA 9TO OTHA OOMOTKA MOTOPA - 9TO COETUHEHNE YEPHBII - 3eIEHBIH, a
Jpyrast KpacHbIi - ro1y6oit. [I09ToMy COOTBETCTBHE KOHTAKTOB Oy/I€T TaKUM: Y6PHBIA- A, 3e/16HbIiH
- ne A, kpacublii - B, rony0oii - e B. 910 ke cooTBeTcTBHE BUIHO HA KapTuHKe Tun coenuuerus
BBIIIIE.

— 11t IOAKJIIOUEHNST SHKOIEPa OTKPOUTE CHeInPUKAIINIO Ha SHKOJAEP W HAHINTE Ha ero pasbéMe 5
koutakToB: A+ (kanan A), B+ (kanan B, casunyTsiit ornocurenbno A wa 90 rpax), Z+ (cuéraux
oboporos), § V, GND. Heobxoaumo BbIBECTH CHrHAJIBI OT SHKOAEpa 5 nposogamu (A, B, Z, +5V,
GND) u 1pos10KUTH UX BMECTE C IIPOBOJAAMU MOTOPA, TaK KAK JAJIee OHU IIOKJII0YAIOTC K OTHOMY
pazbémy. dukogep CUI INC AMT112S-V umeer 17-KOHTAKTHBIH BBIXOM, HOITOMY MOTPEOyeTCs
U3TOTOBUTH KabesIh ¢ COOTBETCTBYIONINM PA3bhEMOM, UTOOBI BHIBECTH HYKHBIE CUTHAJIBI.

Pexkomenmanus no skpanupoBanuro: 2KerarenbHO MCIOI30BATH SKPAHUPOBAHHbBIN KA0EIh
JIJIsS CATHAJIBHBIX JIMHUI SHKOIEepa, OCOOEHHO eCiiu: -AInHa Kabess npeBbimaeT 1,5 Mmerpa; - MOTop
paboraer Ha BbicOKUX TOKax (6osee 2 A); - cucrema Tpebyer BbICOKON TOYHOCTU HO3UIMOHUPOBA-
HUS.

ITouemy sT0 Baku0? HesrpanupoBaHHbBIE TPOBOIA SHKOAEPA MOTYT MOABEPTATHCS HABOIKAM OT
CHUJIOBBIX Kabeseil. DTO NPUBOAUT K: - UCKAKEHUIO UMITYJIbCOB (JIOKHBbIE CpabaThbIBAHUS, IPOITYCK
naroB); - Apebe3ry CUrHajoB M CHUXKEHUIO TOYHOCTH; - HecTabuiIbHON pabore npuBoza.

Ecinu xabesnb koporkuii (Menee 1 M), a MOTOp MaJIOMOLUHBIA, cucreMa MOKeT paborarb u 6e3
skpana. OIHaKo SKpAaHUPOBAHNE CHUYKAET PUCKN cOOEB, TTOITOMY €r0 PEKOMEHIYIOT KaK XOPOIYIo
MTPAKTHUKY.

Kak mpaBuiibHO skpaHupoBath? - Vcnonb3yiite Buryio napy B skpane (STP/FTP) nna cur-
HAJIbHDIX JIMHUIT; - 3a3eMJisdiiTe 9KPaH TOJIBKO € OJHON CTOPOHbI (OOBIYHO HA CTOPOHE KOHTPOJLIEe-
pa), 4robbl u36eKaTh KOHTYPOB 3a3eMJienus; - [1o BO3MOKHOCTH pa3HecuTe CUIIoBble 1 U POBbIe
MTPOBO/IA, B pa3Hbie KabEIbHbIE KAHAJIBI.

IKEPAHUPOBAHUE HE ABAAELMCA CMPO20 00A3GMEADHbIM, HO CUIHHO TOBBINIAET HAAEXKHOCTH CH-
CTEMBbI, OCOOEHHO B YCJIOBUSX 3JIEKTPOMATHUTHBIX MOMEX. K ecTh BO3MOXKHOCTD — JIydIlle ero
IIPEeJlyCMOTPETh.
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Konrakret sukogepa A+, B+, Z+, 5 V u GND coorBercrsytor korrakram 10, 11, 12, 5, 7 D-SUB
male pa3séma COOTBETCTBEHHO.

g ynobersa Bocmob3yiiTech TadaumnaMu nogkaodenus K D-SUB pasbémy (B ckoOKax yKa3aH HOMED MUHA
HA COOTBETCTBYIOIIEM Da3béMe):

KourakTel sukonepa | Korarakret D-SUB
A+ (10) Sukomep A (10)
B+ (8) Dukozxep B (11)
Z+ (12) Bxox nar4nka oboporos (12)
5 B (6) Boixon 5 B, 100 mA (5)
GND (4) Bemist morngeckasi (7)
KonarakTer moropa | Korarakter D-SUB
A (BLK) I daza A (4)
not A (GRN) /T daza ne A (3)
B (RED) I dasa B (2)
not B (BLU) /T daza ne B (1)

o [Ipumasiite BhIMeyKazanubie KOHTAKTH K D-SUB male paznémy:

IIpoBoma oT MOTOpPA M YHKOIEPA, COOPAHHBIE TIPY TIOMOIIYM TEPMOYCAI0IHON TpyOKu. OOparnTe BHIMA-
HYE HA HAJMIHE TEPMOYCaJIOYHBIX TPYOOK MaJIOro pa3Mepa Ha IMPOBOJAX, HAYIIUX K 0OMOTKAM MOTOPA,
(BLK, GRN, RED u BLU), a rakxe Ha coeauuénnbie BMmecre apyxusertble nposoga (BLK/WHT u
GRN/WHT, RED/WHT u BLU/WHT). Tonenbkue npoBOJKH - 3TO KOHTAKTbI SHKOAepa. UIx 5 mryK.
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Puc. 3.14: Ilpunasinabie KOHTAKTHI OOMOTOK MOTOPA

Puc. 3.15: ToroBsrit mpoBoa, uayiuii or moTopa ¢ D-SUB pasbémom nHa KoHIe

Pekomenmanms: ucnosib3yiite TepmMoycasodnble TpyOKu Masioro auamerpa (2-3 M) npu najike KOH-
rakToB K D-SUB pazbémy u 60Jib110r0 guamMerpa - Jjis TOro, 4ro0bl Yepes HUX IPOILYCTUTD BCE IPOBOJIA,
UIyIIe OT MOTOpa U 3HKomepa. Hazesaiite TpyOKu 10 mMaiiku.

e CBepxy Ha pa3bEM 0IEBACTCH 3AIUTHBINA KOKYX

e Teriepp MOTOP MOXKHO HOJKIIOUNTH K KOHTpOoJuiepy 8SMC5-USB.

Ommcanne n HACTPOITKKM MPOdUIIS Jana B cieayomeil riaase Pyunan nacmpotixa npopurs,.
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3.4 Py4dHas HacTpoiika npocpuns

e Bsederue
e [lodzomosexa x pabome
e Hacmpotixa pabouezo moka
e Hacmpotixa ba3oevix napamempos
o Hacmpolxa annapamnss KOHUESHT 8biKAI0%amenet, npouedyps a8mokasubposky
e Hacmpoiixa napamempos suxodepa
o Hacmpolika KuHeMAMUYECKUT TAPAKMEPUCTNUE KOHMPOILEPQ
e Paboma ¢ noav306amesbCruMU eOUHULAMU USMEPEHUS,
— Jlunetnvili no3uyuorep ¢ rodosvim 6UHRIMOM
— JTunetinoiil no3uyuonep ¢ xodo8vLM SUHMOM U IHKOIEPOM

— Pomamop ¢ pedyxmopom

— Pomamop ¢ pedyxmopom u snKkodepom

3.4.1 BBegeHune

Tlocsie noOAK/IIOYEHUS MOTOpA, HACTPAUBAIOTCA HEOOXOAMMbIE jig pPabOThl mapamerpbl (cM. ITpumep
nodkA0veHus dsuzamens. PaccMOTpuM HACTPORKY mnpoduis Ha IpUMepe IaroBoro Moropa Nanotec
ST5918L3008-B.

3.4.2 lMoaroTtosBka K pabote
e Ycranasiupaem u 3amyckaem XILab (cum. pasuen Kpamkoe pyrosodemeo u nawano pabomot).

e 3arpy:kaeMm mpoduiib ¢ BHICTABIEHHBIMHU 10 YMOJIYAHUIO HaCTpoiikamu. /st aToro orkpoiite Settings
-> Load setting from file... u Bribepure xilabdefault.cfg, nexxammnit B kopre mankn ¢ XILab .

3.4.3 Hacrtpoiika pabo4dero Toka
TlepBoHagambHO HEOOXOAUMO HACTPOUTDH MPABUIBHBIN TOK B OOMOTKAX JBUTATEIS:

o I3 cnermudukannn HaxomuMm TOK ¢pas3bl 2.1 A - 370 MakCHMaJIbHOE 3HAYEHHE TOKA JJisi JTAHHOIO
MOTOpa MPU COSINHEHWH OOMOTOK IMOCJIeZ0BaTEIbHO:

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% 0.5+10%
INDUCTANCE/PHASE (mH) @1KHz | 2.2+20% 8.8£20% 2.2420%
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e Haxouscer B okne Settings, orkpoiire Britajiky Stepper motor. Tyr 3amarorcs Takue napaMerpbl, Kak
CKOPOCTH BpAIlleHNsl, YCKOPEHUE, PEXXUM JBUKeHus u Ap. (mompobuee cm. Hacmpotixa wxumnemamuruy
deuvicenus (Iazoswi deuzamenn)). B none Motor parameters-> Nominal current BbICTaBJIsIETCA TOK
da3br 17151 MoTopa. B 3T0 moste HyKHO BIKcaTh 3HaUeHNHE He MpeBbInarolnee 2.1 A:

Settings virtual

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

v Program

> Interface
Cyclic motion
Log
> Graph

User units
About

v Stage
Positioner name

Motor parameters

[[] Move with max speed

[ Limit speed with max speed
Max nominal speed

5000 0/256 steps/s

[Norninala.rrent

2100 mA

[ current as RMS

Motion setup
Working speed
] Baddash compensation

[ 1000 0/256 steps/s

560 0/256 steps

Reset

3.4.4 Hactpoiika 6a30Bbix NnapamMeTpos

Backlash compensation speed 1000 0/256 steps/s o
[ Acceleration IZODO 0/256 steps/s? = l
Deceleration (4000 0/256 steps/s? 3|
Steps per tum [200 steps 7]
« p mode 1/256 step A
Feedback
O None
@ evF
O Encode
O Encoder mediated
v
Load settings from flash Load settings from file...
[] Defauit file location Save settings to flash Save settings to file...
Compare two files
o] Lot ] [t

e YkaxkeMm cKOpocTb Bpaiienus B nosie Working speed. Pekomenmyemasi BesimduHa CKOpOCTH He Hosee
1000 steps/s npu nepsom 3amycke. B Tom ke okue ykaxkure Maz Nominal Speed (5000 steps/s
15l BOJIBIIMHCTBA, MOTOPOB ¥ LIO3ULMOHEPOB $IBJIS€TCHA PA3yMHbIM 3HAYEHUEM) U YCTAHOBUTE TAJIOUKY
HanpotuB Limit speed with maz speed. Jlarnnast HaCTPOHKA HYKHA, 9TOOBI OTPAHUYINTH CKOPOCTH MOTOPA,
T.K. HEKOTOPHIE MEXAHUYECKUE CUCTEMbBI MOTYT OBITH HE PACCIYMUTAHBI HA, BHICOKUE CKOPOCTH W CJIUIITKOM

6bICTpO€ BpalieHne MOZKET IIPUBECTU K CUJIbHOMY U3HOCY MEXaHUKU HO,Z[BI/I)KKI/I/MOTOpa.

e I3 cenmudukamum MoTOpa HaligeM KOJUYEeCTBO IaroB Ha 000por. g Halmero Moropa 3TO 3HAMEHNE
pasBao 200 miaroB. Ykaxkem ero B nose Steps per turn. OObIYHO B ONUCAHUSAX K MOTODY HPUBOIUT-
Cs BEJIMYUHA OJHOTO IIMara B TPaayCax, MUCXOAS W3 KOTOPOH MOXKHO PAaCUMTATh KOJUYECTBO ITArOB HA
00opoT, 3Hast, 9TO B 0mHOM 060poTe 360 rpaIycoB.

e IIpoBepbTe, 9TO MpHU cTapTE ABUKEHHUs BIIPABO M3 IVIABHOTO OKHa XILab moaBm:kka (pU3MIECKH TOXKE
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asuzkercs: Bupaso. Eciu 910 He Tak, To nocraspre rajodky Reverse B nose Stepper motor -> Motor
parameters.

3.4.5 Hacrpoiika annapaTHbiXx KOHUEBbIX BblKJlOHaTesieli, npouenypa aBToOKasiuno-
pOBKMU

ITpumeuyanne: JlaHHBI MYHKT M0IPa3yMEBAET UCIOIB30BAHNIE MO3UIIHOHEPOB C AIIAPATHBIMU KOHUEGbLMU
svikarovamensmy. Ecim B Bame#l cucreme anmapaTHblE KOHIEBBIE BBIKJIIOYATETA HE MPELyCMOTPEHBI, TO
PEKOMEH/IyeTCsI OTKJIIOYATH OCTAHOBKY IO KOHIIEBUKAM B HacTpoiikax. Jljsa 9Toro ciemyer ybparh rajodku
Stop at right border u Stop at left border Bo Briauke Borders.

Tosuimonepbl OLIBAIOT C OrPAHUYEHHBIM (TPAHCJAATOPDI) U C HEOIPAHUYEHHBIM JUAIA30HOM JIBUKEHUS (pOTa-
ropbr). OrpanudeHre AUana3’oHa NePeMeIIeHNs MOXKET OCYIIECTBIIATLCs C IIOMOIIBI0 KOHIEBBIX BBIKJIIOYATE-
Jsieit wotu 1o no3unuu. [Ipu pabore ¢ mo3unmonepamu MEPBOrO THUIIA [IPYU HEIPABUJIHLHONU HACTPOIKE KOHIIEBBHIX
BBIKJIIOUATENIEH CYIeCTBYeT PUCK CIOMAaTh MEXaHWKY, T.K. MOJABMXKHAS YaCTh MOXKET TOMBITAThCS BhIeXaTh
3a MpeIesbl JOMYCTUMOTO IUANA30Ha, IBUKEHNA. ¥ POTATOPOB TAaKOU mpobieMbl HeT. Takke Cieayer nuMerh
BBU/IY, 9TO y POTATOPOB MOYKET OBITH BCETO OJNH KOHIIEBUK.

e Jla paboThl C KOHIIEBBIMHU BBIK/IIOYATEIIMEA KOHTPOJIEPY HEOOXOAMMO yKa3aTh KaKOil m3 HUX Oymer
JIEBBIM, & KAKOii - nmpasbiM. VHOr 1A 3TO 3apanee HEU3BECTHO, 4 M3BECTHO JIUIIIb, 9TO 0062 KOHIIEBUKA, TIOJI-
KJIIOUEHBI U CPAOATHIBAIOT KAXKIBIN M0 JOCTUKEHUN CBOEN MPAHUIIBI TepeMelenus. ECan HempaBuaIbHO
HACTPOUTH KOHIIEBUKW, TO TO3UIIMOHED MOXKET 3aKJIWHUTDH. [[03TOMYy KOHTPOJLIED MTOIIEPKUBAET TTPO-
cTyi0 GyHKIUIO OOHAPYKEHUsT HEBEPHO HACTPOEHHBIX KOHIIEBUKOB, OCTAHABJINBAACH 110 0OOUM M3 HUX.
Yb6enurech, 4T0:

— ToaBuzkHAsT YaCTh HAXOMUTCS BIAINA OT KOHIIEBUKOB;

— Tlo/IIpHOCTH KOHIEBUKOB HACTPOEHA, MPABUJILHO (MHIAKATOPHI KOHIEBUKOB HE TOPAT B TJIABHOM
okue XILab). B ciiyuae HenpaBu/ibHO# HaCTPOIKH, HOMeHsTe nX nojapHocThb (Borders - > Pushed
Position), UHIUKATOPBI JOJIKHBI TIOTACHY Th.

3.4. Pyuynas Hactpoiika npocuns 33



8SMC5-USB
PykoBsopgcteo nonb3osarens, Boinyck 2.30.3

Control

0 000/256

0
0 50 100 150
L I L1 1L l 11 1__1 I i1 1 L [ 11 1 l L1l 11 1 [ [ T N ']
x10% steps
4 4 - (4 [ 4]
Move to l 0 0/256 steps =]
Shift on l 0 0/256 steps ¥ }

— Bxuiiouena ocranoBka 110 060uM KoHuEBUKaM (rajouxu Hauporus Stop at right border w Stop at
left border Bo BKIazKe Borders).

e Brurounte dutar oOHApPYKEHNS HEMPABUILHOTO MTONKJIIOYeHNsT KOHIIEBUKOB Border misset detection BO
Bryaake Borders.
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Settings SM1
v Device
Borders Borders setup
Maximum ratings O By position @ By limit switches
Motor & Driver type Limit switch 1
DC motor
BLDC moter Pushed position |dose <
Stepper motor Left border -35.625 mm =
Border ight

Power management L M
Brake control Limit switch 2
Control Rightborder | 35.625mm z

>

Position control
Home position
PID control

TTL sync

UART

EXTIO

About device

v~ Program

Interface
Cyclic motion
Log

Graph

User units
About

v Stage

Positioner name
Stage

Motor

Encoder

Hall sensor

Gear
Accessories

[~] stop at left border
[] stop at right border

Pushed position |dose
Border left

[] Border misset detection

Reset

Load settings from flash | | Load settings from file...

[ pefauit file location Save settings to flash Save settings to file...
Compare two files
[Coc ][ conce Acoly

Puc. 3.16: Bkinagka ¢ HACTPOMKaMU KOHIIEBUKOB

e IIpu obHapy KeHUH HEBEPHOTO CpabaThIBAHKS KOHIIEBUKA, KOHTPOJIJIEP MOXKeT mepeiitu B pexkuM Alarm,
ec BKJIIO4YeHa HacTpoiika Enter Alarm state when edge misset is detected B mento Mazimum ratings.
Pexkomenayercsa BKao9nTh 3Ty omiuio. Haurure nuzKkenne B IIOOYI0 CTOPOHY U3 24061020 okna XILab
JI0 OCTAHOBKH 110 KOHIIEBUKY uiu nepexosa B pexkum Alarm. Ilpu BosauknoBenunn Alarm Hy>KHO mome-
HSITh KOHIIEBUKU MECTaMU, M3MEHWB 3HaUeHus B noysax Borders->Border Ha pOTUBOMOJIOXKHBIE.

IIpenynpexaenue:

byHKIUY 3AIATHI.

amura oT nepernyTaHHbIX KOHIIEBUKOB HE TapaHTHUPYEeT, 94TO O mpobdieme mepe-
[yTAHHOCTU MOXKHO 3a0biTh. OHa Juiib 00JIerdaeT MepBOHAYAJBHYIO HACTPOHKY. Ilpu mepernyraHHbIxX
KOHIIEBUKAX HEJIb351 HAUMHATH JIBUKEHNE, €CJIM KAKOH-TM00 KOHIEBUK AKTUBEH, TayKe MPU BKJIIOYEHHON
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CymecrByer erne 2 criocoba ornpejesieHus KAaKOi u3 KOHIEBUKOB [IPABbBIA, & KAKOW JIeBbIii:

e HeobxommmMo 3HATH, Ky/Ja MOACOEINHEH KasKIblii N3 KOHIEBUKOB B NO3WIHOHEpe. IIpH 3arpyske mpo-
duna ¢ HACTPOHKAMHU IO YMOJTYAHWIO, KOHIEBHK, moAcoeauHennniii Kk muay 9 D-SUB pasbeMa KOH-
TPOJLIEPa, CYATACTCH JEBbIM, a K IHHY 8 - mpaBbiM. VX pacIoioXKeHne OTHOCUTENHHO MO3UIMOHEPa,
HacrpauBaercs B nosax Limit switch 1 u Limit switch 2 (cM. CKpUHIIOT Bbllie). 3alyCcTuTe CUCTe-
My Ha MaJleHbKoOi ckopocTn (<100 steps/s) BIamm OT KOHIEBWKOB. Ecin HampaBiieHue TBWKEHNS K
KOHIIEBUKY OTJIMYAETCSA OT OKMIAEMOTO, M3MEHHUTE 3HadeHHuA B 1oaax Borders->Border ma mpotuso-
HOJIO’KHBIE.

e Eciu BO3MOXXHO 1MO/1/1€3Th K KOHIIEBUKAM, TO MOMPOOYHiTe AKTUBUPOBATH MX W YBUIETh B [JIABHOM OKHE
XILab zaropaoiiuecs HHAMKATOPBI. 3aIOMHUTE, KAKOI U3 WHAUKATOPOB, KAKOMY KOHIIEBUKY COOTBET-
cTByeT. 3aTeM, BIAJM OT KOHIIEBWKOB, 3aMyCTHTE CUCTEMY Ha MasieHbKOH ckopoctn (<100 steps/s) u
yOeIuTech, 9TO CUCTEMA, TBUKETCSI B HAIIPABJIEHNN CPADATHIBAHUS MPABUIBHOTO BhIK/I0UaTesas. Coot-
HECUTE ITO C TeM, 4TO Buaute B ryiaBHoM okue XILab. Eciw mampasienune nBukeHusi K KOHIIEBUKY B
peasbHOM yCTAHOBKE U B IVIABHOM OKHE Pa3JIMYal0OTCsi, U3MEHUTEe 3Ha4YeHus B nossax Borders->Border
Ha [IPOTUBOIOJIOXKHBIE.

s bosree moapobHOIT nHMOPMAINN 0OPATUTECH K COOMBEMCMBYHULEMY NYHKMY JOKYMEHMAUUL.

e B kouTposepe npeaycMoTpeHa mosiesnast GYHKIUS a8mokaiudposky domausmnet: no3uyuy st yCTa-
HOBKHU HAYAJIHHOTO TOJIO2KEHUST TIO3UIIUOHEPA.
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Settings virtual

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

v Program

> Interface

Cyclic motion
Log
Graph
User units
About

v Stage
Positioner name

Reset

1st move direction right

2nd move speed 0 0/256 steps/:

@

1st move speed [ 120 0/256 steps/s z
Stop after limit switch v
[[] use second phase of homing

Blind half turn
2nd move direction left -

Stop after revolution sensor
Standoff -1000 0/256 steps
Use fast homing algorithm

Load settings from flash Load settings from file...
[ Defauit file location Save settings to flash Save settings to file...
Compare two files
o 11 cont | [ oy

Paccmorpum Hambostee mpoCToit BApMAHT HACTPOUKY € OIHON (a30il geukenus. Hagars ciemyer ¢ ycTaHOBKHU
ckopocru nepsoit daser (15t move speed) npumepno B 5-10 pa3 menbineii, yem Working speed. 1o HyKHO
J1tsi 60JTee BBICOKOM TOYHOCTH MPOIE Ty pbl aBTOKAIuO0poBKu. B mone Stop after ykaxkure limit switch, 4Tobb
B LPOLECCE ABTOKAIMOPOBKM LIOABUXKKA JI0€32KAJ1a /10 OJHOIO U3 KOHIEBUKOB ([0 LIPABOIO WMJIM JIEBOIO -
BbIOUpaercsa B mosie 1st move direction). B mone Standoff ykaskure umciio B marax, Ha KOTOPOE MOJBUKKA,
JIOJIZKHA OT'heXaTh OT KOHIeBUKa. Haxkmure Ok uau Apply.

ITpumeuanmue: 3uadenwue B nose Standoff siBisiercs: 3HakoBbIM. [lonoxKuTEIBHOE HAIPABJIEHHE - TPaBo. To
€CTh, €CJIM NPOLEAYPa ABTOKAJMOPOBKHM HACTPOEHA TO MPABOMY KOHLEBUKY, TO JJISI TOTO, YTOOBI MOIBUKKA,
OT'bexajia OT Hero BJeBO B mosie Standoff M0KHO OBITH OTPHUIATEIHFHOE 3HAYCHIUE.

e 3amycrure IpOIELyPy aBTOKATHOPOBKHU, HaXKaB Ha KHONKY Go home B rnaBuom okue XILab. Pezynb-
TaToM OyJer JBHXKEHHE MOJBUXKKHU JI0 YKA3aHHOIO KOHIEBUKA C OTHOCHUTEIHHO HU3KON CKOPOCTHIO H
CMEIIeHre OT HEr0 B CTOPOHY HA 3HAUEHWE, yKa3aHHoe B moje Standoff.

e Ilocsre BomosiHEHUsT aBTOKAIMOPOBKY HaXkmuTe ZERO B rnaBuom okue XILab mjis ycranoBku Hadasa

CHCTE€MBbI OTCYEeTa..

e IloBropure nponenaypy xaaubposku BrOpoil pa3. Ilogsmakka, npu 3TOM, JTOKHA CHOBA BEPHYTHCHA B
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nyJeByto nosunuio. Obparure BHUMaHUe, YTO MOT'YT ObITh HEOOJIBIINE OTKJIOHEHHUS OT HYJIsl, CBSI3aHHbDIE
C TIOTPENTHOCTHIO MPOIEIYPhI ABTOKAJIMOPOBKH.

3.4.6 HacTtpoiika napameTpoB 3HKOAepa

IIpnmeuanue: Jlannblil HyHKT [10/Ipa3yMeBaET UCIOJIB30BAHIE MOTOPA € 3HKOAepoM. Eciu y Bac apurarenn
0e3 9HKO/Iepa, TO ONMUCAHHBIE HUKE MApaMETPhl MOYKHO OCTaBUTH O€3 M3MEHEHUIA.

o Kaxk/ipiii 9HKOJED MMeeT XapaKTePUCTHUKY, YKA3BIBAIOILYIO KOJIMYECTBO UMIYJIbcoB Ha obopor (Pulse
Per Turn - PPT). Ina xoppekTHOii paboThl SHKOAEPA ¢ KOHTPOJLIEPOM, HE0DX0AuMO B uHTepdeiic
XILab, B nose Encoder counts per turn (skuainka Stepper motor) BLUCATH KOJMYECTBO OTCYETOB
9HKOZEpa Ha 000poT, KoTopoe pasHo 4xPPT. Hampumep, eciu Bamn suKoAep umeer 1024 mmmyiibca
Ha obopot, To B mose Counts per turn BuucbiBaercs uncio 4096:

Settings virtual u
v Device T ~
Borders Working speed | 1000 0/256 steps/s &
Maximum ratings : : o
Baddash compensation 560 0/256 steps =
Motor & Driver type O =t SR
DC motor Backlash compensation speed 1000 0/256 steps/s =
BLDC motor
Acceleration 2 =
Stepper motor ] 2000 0/256 steps/s ]
Power management Deceleration |4000 0/256 steps/s? $ ]
Brake control e I = I
Control s 200 steps =
Position control Microstep mode 1/256 step -
Home position
PID control Feedback
TTL sync None
UART @
EXTIO @ evF
About device O Encoder
v Program N _—
> Interface Oenx -
Cyclic motion Type Differential v
Li
°9 Encoder counts per turn 4000 counts S
> Graph
User units [] Encoder reverse
About
v Stage BackEMF estimator
Positioner name [ Autodetect Inductance 0,013 =
[ Autodetect Resistance 2,6 %
[ Autodetect Back-EMF coefficient 0,0156 3
v
Load settings from flash Load settings from file...
[ Defauit file location Save settings to flash Save settings to file...
Compare two files

Reset [oc 1 concel [ aoml

e Bamycrure Bpaienue u3 24061020 oxna XI1Lab. Eciu Bce HACTPOEHO HPABUIIBHO, TO BHU3Y OKHA 3aro-
purcst 3enenbiv naaukarop ENCD. B ciayuae, ecim ENCD uMmeer xejThbliii IBET, TO CJIEIyeT TTOCTABUTH
rajouky Encoder reverse Bo Bkianke Stepper motor, B 1ojie ¢ HaCTpOKaMu dHKOIepa. KpacHblil nBer
ENCD yka3biBaer Ha HaIu4Ine MpobJIEM C MEPECYETOM MO3UINH IO SHKOIEPY.
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o CymecTByeT BO3MOKHOCTD AKTHBHPOBATH KOHTPOJIb MMO3UMMU IO HKOAEPY. g 3T0ro BO BKIIaIKe
Position control cnenyer mocraButh ramouxy Position control n B mone Threshold yka3arh momycTu-
MyI0 OmuOKYy B OTCYeTax IHKOAepa. Lorma mpu paccoriacOBaHWM MO3WIMA C OTCYETAMU SHKOJEpA, B
rmaaoM okue XILab Oymer 3aroparbest uagukarop SLIP wu, eciu crour ramouka Alarm on errors,
KOHTpOsLTep OymeT mepexonuTh B cocrosgume Alarm. Ycramoska Correct errors mo3BOIseT KOHTPOJI-
JIepy paboTaTh B PEKUME BEAYIIErO IHKOAEPA, KOMICHCUPYS PA3HUIYy MEXKIy PeabHOIl mo3uiumeil u
MO3WIINEl, COOTBETCTBYIOIIEH OTCUeTaM SHKOIEPA.

v Device
BordAers ) Position control
Maximum ratings
Motor & Driver type Base Encoder -
DC motor Threshold 3steps ~
BLDC motor 7
Stepper motor Error action
Power management O Alarm on errors
Brake control
Control (@ Correcterrors
Position control O 1gnore errors
Home position
|
et [ inverted revolution sensor
TTL sync
HART

3.4.7 HacTpoiika KUHEMaTUYeCKUX XapaKTepPUCTUK KOHTpoJsiepa

e Bo Briagke Stepper motor MoXHO yka3aTh HeoOxomumoe yckopenue (Acceleration) u 3amenjenue
(Deceleration) nis ucnosb3yeMoro maroBoro asuraresis. IIpouemaypa Boibopa oNTUMAJIbHBIX 3HAYEHUIT
CTIeIY IOITIAS:

— Hauwnas co 3HAYEHWI MO yMOJYAHWIO, JeaaiiTe HeGOIbIME CABATH MOTOPA (CTapT W GBICTPDIH
CTOII), MOCTENeHHo yBeauuuBasa Acceleration 10 Tex NOp, MOKA [BUYKEHUE MPH ITOM HE HAUHET
CPBIBATHCS WM OBITH HECTAOWIbHBIM. IIpuMuTe yCKOpEHWE PaBHBIM ITPUMEPHO TOAOGUHE ITOTO
3HAYEHUS.

— BamejieHrue MOYXKHO HACTPOUTH HpuMepHo B 1.5 - 2 pasa GoJibiire, 4eM yCKOPEHHE.

e Ecin B BaImeil MexaHm<eckoil cucTeMe MoIbe3]] B XKeJaeMyIo TIO3HWIIMIO CJIeBa W CIPaBa HEOIWHAKOB
U TPUCYTCTBYeT JIIOMT, TO €CTh BO3MOXKHOCTH YCTPAHUTH ITY HEOMAHO3HAYHOCTH. [IjIs 9TOr0 mocTaBb-
Te rajnouky Hanpotus Backlash compensation B Stepper motor u yKayKuTe 3HAYEHHUE, MPEBBIIIAIOIIEE
BesmuyuHy JodTa. 3HAK ITOW HACTPONKH ONpEesieT HAPABIeHue MoaXoaa. [10I0KuTeTbHbIH 3HAK
O3HAYAET IIOJIXO CJIEBA, 8 OTPHUIATENbHBIN - cupaBa. B mone Backlash compensation speed nacrpoiite
CKOPOCTH, C KOTOPOii Oy/IeT BBIMOJHATHCS KOMIEHCAIIMOHHOE IBIXKeHne. e BesmunHa T0KHA OBIThH
MaJleHbKOH (3HadveHust 50 steps/s JocTaTo4uHO), YTOOHI He OBLIO «3aHOCOB» BO BpeMs aHTHUIIOMTA.

¢ Ilocsie ocHOBHOIT HACTPORKHM MO3UIMOHEPA,/MOTOPA MOXKHO YBEJIMIUTH Pabouyio ckopocTh. I[Iponeaypy
HACTPOUKK pabodeil CKOPOCTH MOXKHO MPOBECTH IKCIEPUMEHTATBHO, [OI0OHO MPOIeaype HACTPONKU
yYCKOpeHus, T.e. BbIOpaTh 3Ha4YeHue IPUMEPHO B 2 pa3a MeHbIIlee, YeM TO, [IPU KOTOPOM HAOII0AAeTCs
HECTAOMIbHOE JBUKeHue. [l mpoBepKH CTAOMIHLHOCTH BPAIEHUS PEKOMEHIYETCS BOCIOIb30BATHCS
dbyuxnumeit Cyclic B unrepdeiice 210461020 0%HaG, TPEIBAPUTEIHHO €€ HACTIPOUE.

> Device .
v Program Cydlic motion setup ‘
Interface T T

Cyclic motion O Border to border
Log Left Io 0/256 steps

i»r

Graph @) Point to point Right | 1000 0/256 steps
User units

About

r
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e B noue Microstep mode mbl pekomenyem ocraBurh 3nadenue 1/256 mara.

3.4.8 Pabora c nonb30BaTeNbCKUMU eAnHULAMN U3MepeHUs

YacTo paboTarh C [MmaraMu U MUKPOIIATaMu HEYI00HO, U MTPEANOYTHTEIbHEE UCTOIb30BATEH O0JIee MPUBBIYHBIE
eauuuibl. 11o 9T0#t mpuunHe KOHTPOJIJIEP YMEET MEePECIUTHIBATH KOOPAWHATH B YI00HBIE €IUHUIIBI - HAIPU-
Mep, B MIJLTUMETPbI WIu Ipajychl. HacTpoiika BeIMOTHSETCS Ha 6kAadke user units, TAe HY>KHO 3a1aTh
K03 puImenT mepecuera u HA3BAHUE €JUHUIBI M3MEpPeHns. Pacder 3aBUCUT OT MEXaHUIECKO KoH(pHUrypa-
[UU CUCTEMBbIL.

Baxxno: 3madenus B noje Ratio TOMKHBI OBITH MeabIMHU ducaaMu. Ecian pacder maer apoOHOe 3HAUEHHE,
ucnoab3yiire Giuzkaiiliee 1es0e YUCiIo U MaciTabupyiiTe euHUIBI COOTBETCTBYIOMMM 00pa3oM (Hampumep,
3azaBas KO3(hOUIKMEHT HA HOJIHBIA 000POT WJIM KPATHOE 3HAYEHUE).

3.4.8.1 JluHeiHblii NO3ULMOHEP C XO40BbIM BUHTOM

Jlis TMHERHOTO TePeMEeIeHr sl C UCIOJIH30BAHUEM XOOBOTO BHHTA KOJIMYECTBO IIANOB HA €IWHUILY JJIMHbBI
OIIPeiesIsieTCsd KAK OTHOIIEHUE 9HCJIA MIAroB MOTOPA 3a OAuH 000pOT K mary BuHTa. Popmyra:

. steps per turn
user units = ——
lead screw pitch

IIpumep: mraros ma obopor: 200 mar BuaTa: 0.5 MM

2
% = 400 steps/mm

B XILab B nosie Ratio BBegure: 400 steps = 1 mm

3.4.8.2 JluHeiiHblii NO3ULMOHEP C XO40BbIM BUHTOM ¥ 3HKOAEPOM

Ecnu 3azan pexkum obparnoii ceasu Encoder unu Encoder mediated (Hacrpoiiku XILab - Bkiaaka Stepper
motor - Feedback), mosunus orcnexxkupaercsa B orcuerax sukoiepa (encoder counts) a He B marax (steps),
[OTOMY, €CJIU JIBUXKEHHE MPeobpa3yercs ¢ MOMOIIBI0 XOJOBOIO BUHTA, XOJ, BHHTA HEOOXOIUMO YIUTHIBATH
npu pacdere koddduruenrta nepecaéra. Popmyaa:

. Encoder counts per turn
user units =

lead screw pitch
Ilpumep: orderos sukoAepa Ha 000poT: 4000 mar BuaTa: 0.5 MM
4000

W = 8000 Counts/mm

B XILab B mone Ratio 3agaiire: 8000 counts = 1 mm

3.4.8.3 Porartop c peayktopom

711 pOTATOPOB C PEAYKTOPOM CHAYAJIA PACCIYUTHIBAETCS KOJUIECTBO IMArOB HA BBHIXOTHON BAJ 38 OJUH 000-
POT, 3aTeM TepEeBOINTCSA B rpaaychl. DopMyIb:

steps per rev out = steps per rev - gear ratio

steps per rev out

user units =
360

Ilpumep: mmraros Ha oboport: 200 pemxykrop: 1:90

200 - 90 = 18000 steps/rev

18000
=60 = 50 steps/deg

B XILab B nmose Ratio 3amaiite: 50 steps = 1 deg
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3.4.8.4 Porartop c pegyKkTopom 1 3HKOOEPOM

Ecnu 3aman pexxum obparnoii ceasu Encoder unu Encoder mediated (Hacrpoiiku XILab - Bkiaaka Stepper
motor - Feedback), mosunus orobpaxkaercs B orcuerax sukozepa (encoder counts), HosToMy B pacuere Ko-
a¢dpdurmenTa nmepecueTa UCIOAL3YIOTCA counts, a He steps.

JJia cucreM ¢ HKONEPOM HCIOIB3YIOTCS OTYeThl (counts) BMecTo maros. @opMyJib:
counts per rev out = encoder counts per turn - gear ratio

counts per rev out
360

user units =

ITpumep: encoder counts per turn: 4000 peaykTop: 1:90

4000 - 90 = 360000 counts/rev

360000
360
B XILab B none Ratio 3anaiite: 1000 counts = 1 deg

= 1000 counts/deg

3.5 Pacyétr HoOMunHaNbHOro Toka

s TOr0, 94TOOBI ITArOBbIi IBUTATEIb BHIIABA MAKCHMAJIBHBIA BPAIIAIONMI MOMEHT, HO IIPXA DTOM HE Iie-
perpesaJjicsi, Ba2KHO MPABUJIBHO 33/1aTh TAKYI0 TEXHUIECKYIO XapaKTEePUCTUKY, KaK HOMUHAJIBHBIA TOK.

Yem Gosbiiie TOK B OOMOTKE JIBHIATENIs, TeM OOJIbIEe BPAIAIONIUl MOMEHT HA OCH. BaxKHO MMOMHHTD, 9TO
C yBeJIMUEHWEM TPOTEKAIOIIEro Uepe3 OOMOTKHU TOKA, BBIIEISEMAasi TEIJIOBasi MOIHOCTh IBUTATENIS YBEJIU-
guBaercsa. UTo0bl ABUraTelh MOr paboTaTh JJIMTEILHOE BpeMs, BbAEIseMas TeIjoBasg MOIIHOCTEL (3akom
Jxoynst — Jlenna) moskaa ObITH MEHbIE MOIIHOCTH paccestus. MOMHOCTL paccesiHus MOXKHO PACCUUTATH
UCXOJS U3 JOKYMEHTAIMN HA JIBUTATENb.

3.5.1 Pacuetbl Ha Da3e napamMeTpoB YHUMOJISPHOIO NOJIHOLWIArOBOro pexunma

MOHIHOCTI) paccedHud paBHaA
P = n- R 12
udqs

rae R, - conporuBiienne OOMOTKHU B yHUIOJISIPHOM pexkume, I, - TOK depe3 OfHy OOMOTKY B YHUIIOJISPHOM
pexmMe, N - KOJJINIECTBO OJHOBPEMEHHO PabOTAIONINX OOMOTOK.

Paccmorpum gyia mpumepa ST2818M1006. Tabmmma B JOKYMEHTAIMK TMOKA3BIBAET, UTO B MOJHOIIATOBOM
peKMMe OJHOBPEMEHHO paboTaeT JBe 00MOTKHU (n = 2) B YHUIOJISPHOM pexkuMme, T.e. P = 2Ru15. Konrpos-
JIepbl MOTOPOB TOIIEPKUBAIOT TOJTBKO OUIIONIAPHBIA PEKUM yIIPaBAeHUs. UTOObI IEPEHTH OT YHUIIOJIAPHOTO
B OHIIONSIPHBIN PEKUM, COEIMHUM OOMOTKM KaxKI0# (a3bl MOCIEI0BATENIHHO, COIMPOTUBICHUAE BO3PACTET,
Ry, = 2R, tie Ry - CONPOTHBJIEHHE IOCIEIOBATETHHO COETUHEHHBIX OOMOTOK [IjIsi OHIIOJISPHOIO PEKUMA,
yIpaBICHUS.

AjrropuT™ ynpaB/ieHus B KOHTPOJLIEPAX MOTOPOB PAabOTAeT B MUKPOIITArOBOM PEKUME U TOJIEPKUBAET TOK
TaK, 9TO B OJHON 0OMOTKe TOK MeHsiercs 110 pyHkimu I, sin(¢), B 1pyroii 06MOTKe TOK MEHSETCs 110 PYHKIIUH
1, cos(¢), rae I, - ammuryna roka. TensoBas MOLIHOCTD, BbLIe/IseMas ABYMs OOMOTKAMU B JIOOOi MOMEHT
BpEMEHU

P = RyI?sin?(¢) + RyI? cos®(¢) = RyI?

Iloyaum ypaBHeHUe, IPpUPABHAB MOIIHOCTH, U3 KOTOPOTO Haimaém, uro I, = I,.
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3.5.2 Pacuetbl Ha ba3e napamMeTpoB OMNOSIPHOrO MOJIHOWArOBOro peXxnma

MomnocTs paccesinust paBHa P = n - Rbfg, rae Ry - conporuBiieHne oOMOTKY B OHUIONAPHOM pexkume, I, -
TOK 9€pe3 OJIHy OOMOTKY B OHIIOJIAPHOM PEKUME, N - KOJJINIECTBO OJHOBPEMEHHO PabOTAIONIX OOMOTOK.

Paccmorpum mrst mpumepa ST201850604. Tabauma B TOKyMEHTAIIUN TTOKA3BIBAET, YTO B IMOJHONIATOBOM pPe-
JKHMe OJIHOBPEMEHHO paboTaer Jpe 0OMOTKH (n = 2) B OHIOIAPHOM pexmMe, T.e. P = 2R, I7.

TenoBasi MOITHOCTH, BbIAE/IseMas HA OOMOTKAX /BUTATENIsI, YIPABISEMOr0 KOHTPOJJIEPAMEH MOTOPOB, IIO-
[peKHeMy

P = RyI?sin®(¢) + RyI? cos®(¢) = RyI?2
[onyuum ypashenue, npupasuas mouocru 2Ry I7 = RyI?. Haiinem, uro I, = /2 - I,

3.5.3 Cesa3b co cpegHekBagpaTUHHbIM TOKOM

HepeMeHHBIﬁ TOK B K&}K,ZIOfI 0OMOTKE ABUTATEJIA MOXKET XapPAaKTEPU30BATHCA CBOUM CPEIHEKBAAPATHYIHBIM
3HaYECHUEM 3a IMEePUuoI

27
Lims = 1 /(Ia sin(¢))?d¢ = I—a

2 V2

0

TemIoBOe BHIIETIEHNE OJHOM OOMOTKM CBSI3aHO CO CPETHEKBAIPATHIHBIM TOKOM Uepe3 Heé P, = Rpl?

™ms*

O06e obmoTku waeHTHYHB P, = P». O0Imas TerioBas MOIIHOCTb JBUTATEJIS MO/ YIIPABIEHHEM KOHTPOJLIEPA
MOTOpoB P = P + Py = 2R, 12

"ms*
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Current

13 BBITIIEONMMCAHHOTO CIEAYET, UTO Lrpys = Lfi’ a Takxke Iy, = Ip.

3.5.4 AMNANTyaHbIR U HOMUHaNbHbLIA ToK ans BLDC

Homunanbubiii TOK ABUTATEJId PACCHUTBIBACTCA H3 MAKCHMAJbHO JOIIYCTHMOI'O TEIIJIOBBLACJICHUA. Howmu-

HaJIbHBIH TOK, HAINMCAHHBIN B AOKYMEHTAU, PAaCCIUTAH U3 OIrpaHNY€HUsA Ha MOIIHOCTb, BbIAC/JIAEMYIO 1IDU
TMOAKJJIIOYEHUN UCTOYHUKA MUTAHUA K IBYM 0OMOTKAaM.

Bamurmem HOPMYILy Jjis MOITHOCTH MPU TAKOM ITOIKJIIOUEHUMN:

Pchop = 2Rpha5612

rate

®DopMmyia [jisd MOITHOCTH, BBIIAEISEMON OOMOTKAMU I CHHYCOUIAJBHOIO YIIPABICHUS:

Psin = ?’]'zphasel2

™ms

HomunapHBII TOK ABUTATEIS PACCIUTHIBACTCS, HCXOS U3 OTPAHUYEHHUS Ha, MOITHOCTE. IIpupaBHsiem npaBbie
qacTu HOpMyIT:

2
Irms = ilrate
V3

Uraxk,

I _ 2Irate
amp — \/g
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DTO0 03HAYAET: €C/IM B JIOKYMEHTALUUU HA Ball JBUIATE/b CKA3aHO, YTO HOMMHAJbHBIA TOK PABEH, HAIIPUMED,
0.88A, TO B KOHTPOJLJIEp MOXKHO 3alUCaTh 3HAUCHUE:

25088

Iamp == 7 1A

3.5.5 Hactpoiika HoMuHanbHOro TokKa

KoHTposaepsl MOTOPOB CIOCOOHBI TMPUHUMATH 3HAYEHWE HOMUHAJIBHOTO TOKA B BUIE AMIUIUTYILI TOKA,
I, wiv B BUIE CPEIHEKBAIPATUYIHOrO 3HAYEHUSA [..,s. BBIOOp TOTO, KAaKUM CIIOCOOOM HHTEPIIPETUPO-
BaTb BXOJHOE 3HAYEHUE HOMUHAIBLHOIO TOKA, ONPEIEISeTCst OTCY TCTBHEM /HAJIMIUEM COOTBETCTBEHHO (hiara
ENGINE CURRENT _AS RMS B none EngineFlags crpykrypsl engine_ settings . Ilpu nacmpotixe no-
MUHaAbH020 Mmoka 6 XILab crmemyer HMpaBHJIBHO yKa3bIBaTh CIOCcOO mHTepnperanun Toka. KoHTposaepb
MOTOPOB B 3TOM CJIy4ae OyayT 06ecrnednBaTh MaKCUMAJIBHBIN JOMYyCTUMBIA MOMEHT, He TeperpeBas IBUTa-
TeJlb.

Dror xke daar onpenenser cMbica 3uaderus Toka BLDC.

Kak m gma marosoro gsuraressi, B XiLab ectsb cmermuanmbHas rajgodka, KOTOpas OIPEessieT, KaK TPaKTO-
BaTh BBeEHHOE B Toste Nominal current 3mauenne. Ecan ramouka « Amplitude currents> ormedena, BBeIEHHOE
3HAYEHNE TOKA OyIeT aMIUIUTYIHBIM: MAKCAMAJIHHASA aMILINTYIA CHHYCA OyIeT BCeraa MEHBIEe STOrO 3Have-
uus. Ecau ranouka «Amplitude current» cusra, Begénnoe 3unadenue Oyzaer nepecuutano no dbopmyse (3) u
AMILTUTY/Ia TOKA OyJeT OrpaHuYeHa y2Ke ITUM IePECINTAHHBIM 3HAYEHUEM

st Bcex MOTOPU30BAHHBIX MO3UIMOHEPOB Standa moAroroBieHHble KOH(MUTYpAMOHHBIE (DARIIBI COAEPIKAT
HOMUWHAJIBHBIN TOK, 33JaHHBIN CpeIHeKBaApaTudHbIM 3HaueHneM. CooTeercBytomnmii duar ycranosmen. Ta-
KM 00pa3oM, JIBUTATEIN PADOTAIOT HA, ONTUMAJIBHBIX MAPAMETPAX.
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TexHnyeckoe onmcaHue ycTpolicTea

4.1 BHewHwun B8 n pasbeMbl

Konrpomnepsr 8SMC5-USB BbiyckamoTcst B 3 PA3TUIHBIX BEPCUSIX:
o [Iaama wowmposrepa
o Odnoocras cucmema

o JlsyxocHnasa cucmema

4.1.1 lnaTta kKoHTpoOnsepa

4.1.1.1 TeomeTpuyeckne pasmepsbl

KoucTpyKTHBHO KOHTPOJLIIED TIPEACTABISET COOO0iT ABE KECTKO COeTMHEHHBIE TEYATHRIE TIATHI pa3Mepom 127
x 46 x 32 mm. Bepxusis mrara comnepKuT JOrHYecKuii KOHTPOJIJIEP U CXEMbI YIIPABICHNS, HUKHSS - CHIOBYIO
9aCTh.

Konrponnep. Bun canzy. Co cTOpOHBI CHIIOBOTO MOIYJISE U PATHATODA.

45
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12,07

31,81
16,26

Konurponnep. Bun czagu. Bun co croponst pazsémor DIN u USB type-B.

107
97

46
18

35,99

Konrpoanep. Bua ceepxy. Co cTOpOHBI pa3beMOB /i TOAKIOYEHNS K 00beINHATEIHHON TIJ1aTe.

Baxxao: B ciydae camocTodTebHON yCTAHOBKH pajuaropa Ha, CHJIOBOI gpaiiBep, ybeaurech, 9TO HET
KOHTAKTA MEXKJy TEeIJIONPOBOISAIIEH MOBEPXHOCTHIO CHJIOBOTO JIPAWBEPA W JAPYTUMHU JIEKTPOMPOBOISIIIMI
YaCTIMHU yCTAHOBKY. EC/IM Takoil KOHTAKT OyIeT MPUCYTCTBOBATD, BO3MOYKHO MOBPEXKICHUE CUIOBOI cxeMbi!
JlaHHOE TTpeynpekJIeHne OTHOCUTCS TOJBKO K KOHTPOJLIEPAM, TIOCTABISIEMbIM H€3 BHEIITHEr0 KOPITyca.

4.1.1.2 Pa3bembl nogka04eHns naat

4.1.1.2.1 Pa3bem nogkaoyeHust no3numnoHepa

st OAKIIIOYeHUsT O3UIMOHEpPa, UCHOIb3yeTcs padbeM DSub 15 tuna «Mamas.
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11 12 13 14 15
6 7 8 9 10
1 2 3 4 5

A

12,6
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\=/4
8 —>

A
A

Puc. 4.1: Pa3mepsr u Hymepalusi BHIBOIOB B padbeme DSub, Bum cnepenu

Hasnavenue 66160006:

1.

— = =
= W N = O

© ® N o ook wN

IIT dasza ve B unu -DC moropa

IO daza B mwau +DC moropa ninn dpaza B BLDC moTopa
I/ dpasza we A nau -DC moropa umu dpaza C BLDC moropa
I daza A wiu +DC moropa nnu ¢daza A BLDC moropa

Boixox 5 B, 10 500 MA, crabuiu3upOBaHHbIA BbIXO/ /sl IMTAHUs SHKOJIEPA

ID, ommonpoBoHO# nHTEpdEiic Ono3HaBaHus MOABUKKE (pabOTaeT TOJLKO C mo3unuonepamu Standa)

SeMJis JIornyeckas /i KOHIEBUKOB, SHKOIEPA U IIPOYEro.
Kounnesuk N2
Konnesuk Nel

Qukozep A

. Qukoaep B

. Bxon garuumka 060poToB

. NuBepcubrit kanas sukomepa A
. lnBepcubrit Kanaa sukoaepa B

15.

MuBepcHbrit BXoA garduka 000pOTOB

IIpumeuanue: BLDC moTops! mommepKuBaroTcs B npommueke Bepcuit 4.1.0 u HOBee.

ITpumeuanne: s nogknodenus DC moropa ¢ pabounm TOKOM Bbiie 3A HYKHO COEUHUTH BHIXO/AbL 1 1
3, a Tak¥Ke BBIXOAKI 2 1 4.

4.1,

BHewHnii Bug v pasbembl
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IIpenynpexaenmne: He pexkomemnayercs MOAKIIOYATH K KOHTPOJIEPY UIU OTKJIOYATH OT KOHTPOJIIIEPA
MOTOD, ITOKa HA ero OOMOTKAaX €CTh ITUTAHUE.

4.1.1.2.2 Pa3bem cui0BOro nutaHus

OzHOOCHBIE U JBYXOCHBIE CUCTEMbI UCHO/Ib3y0T padbém Kycon 4-pin DC power (part number no karasory
KPPX-4P, www.kycon.com).

-21.5£0.1

Hasnavenue 6v160006:

1. Cunosoe turanue, -’

2. Cunosoe nmuranue, '+’. 12-48B.
3. CujoBoe nutauue, -’.
4

. CunoBoe muranue, '+’. 12-48B.

Baxwuo: Hukorna e mojgaBaiiTe 3/IeKTPOMUTAHNE HA KOHTPOJIJIED U HE MOJKII0YANTECHh K PA3heMY CHIOBOTO
9JIEKTPOIUTAHUS, €CJIU Bbl HE YBEPEHBI, UTO MaPAMETPhI BAIErO OJI0KA MATAHUS COOTBETCTBYIOT TPEOYEMBIM.
He mwrraiitech TOAKIIOYATH EKTPONUTAHWE K KOHTPOJIJIEPY €CJIM HE YBEPEHbI, YTO Pa3beMbl Ha OJIOKe
[NUATAHUS ¥ Ha KOPILyCe KOHTPOJLIEPa COBMECTHMBI APYr ¢ apyrom! JlomycTumble napamMeTpbl HOAKII0YEHUs
yKa3aHbl B Ternuka 6e30nacHocmu.

Baxxno: Topsiuee npucoeiHeHe/OTCOINHEHNE, & TAKXKe HEHAIEKHOe MOICOEANHEHNE CHIIOBOIO TINTAHUS
4yepe3 pasbéM Tuna Kycon MoxKeT BbIBECTH U3 CTPOs KOHTPOsLiep u/uiau komubiorep. [logpobuee cmorpure
B Texnuxa beszonacrocmu.
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4.1.1.2.3 Pa3bembl ynpasnieHusi CMCTEMOIA

Konrposnepsr noaktogaorcs depe3 pazbem USB type-B wnu Ethernet.

Puc. 4.2: Kabean USB type-A - USB type-B

1 2

4 3
Type B

Puc. 4.3: Pazbem USB type-B

Tabnuma 4.1: Tabauma pacmnosokenust BeiBogoB kabens USB type-

B
Homep BbiBoga | Hazeanue | Liset kabens | Onuncanue
1 VCC KpacHbrii +5 B DC
2 D- Benwrit Data -
3 D+ 3eseHbit Data +
4 GND Yepwubrit Semis

Ilpeaynpexaenue: llcnonb3yiiTe TOIBLKO MPOBEPEHHBIE W 3aBEIOMO paborocmocobubie USB-kabesn!
Hewucnpasubiit nnm mekadecrBenubiii USB kabeb MOXKET CTaTh MPUYWHON HEMPABUJIBHON PAOOTHI KOH-
TPOJIIIEPA, B TOM YHCJIE OMTUOOK MPU BPAIIEHUY MOTOPOM WJIH TIPU PACIO3HABAHUN YCTPONCTBA OMEPAITHOH-

4.1. BHewHwnii Bug, n pasbembl
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HOM cucTtemoit. [Ij1g cTabuIbHOTO COEIMHEHNS UCITOIB3YHTEe KOPOTKIE KabeJIi C TOJICTHIMHU TPOBOIHUKAMMU
" 3KPAHUPOBKOM.

4.1.1.3 Pa3bem nogknrodeHus K 00beanHUTENbHON Nnarte

s nogkiodenus K 00beAMHATEILHOMN IIaTe Ha IJIaTe KOHTPOJIepa yeraHosieH 20-TH KOHTAKTHBIN JABYX-
psinubiit coenmanTess (PBD-20R) ¢ marom 2.54 MM THma «MaMas.

2
-
-
-
-
-
-
L]
L]
-

[
N
=

Puc. 4.4: Pa3mepsl u HyMmepaius BbiBozioB B paszbeme BPC (BackPlane Connector), Buj cO CTOpOHBI pa3bema,

Hasnavenue 6w60006 passema CN1:

1.

=

10.
11.
12.
13.
14.
15.
16.
17.

CunoBag 3emia 12-48 B

. JOY, anasorossrit Bxox 0-3.3 B, ucnosb3yercs ajist TOAKIIOYEHUS BHEITHETO 0oCOUCTIUKG
. CusoBas 3emus 12-48 B

2
3
4.
5
6

POT, anamorossrii Bxon 0-3.3 B ob6wezo nasnavenus

. Cunosaga 3emna 12-48 B

. EXTGPIOO0, Bxox-Bbixon obmiero Hasuadenusi (uwm curiajg Enable mpu ucnosb30BaHuy BHEITHErO

npaiiBepa), 3.3 B joruka

CwuoBast 3emns 12-48 B

U_LED, cBeroauos, unjukaliuu pexxuma paborsbl KOHTpoJLIepa (craryc)
CunoBast 3emis 12-48 B

L_LIM, cBeroanos nHANKAIINN JIEBOTO KOHIIEBUKA

CuioBast 3emus 12-48 B

R__LIM, creronnon MHIANKAIINKA TPABOTO KOHIIEBUKA

USB_SEL, sui6op USB ycrpoiicTBa B MHOTOOCHO# CHCTeMe
EXTGPIO1, Bxoa-seixon, anbrepHaruBHoil pyukimu, 3.3 B jmoruka, 10 3 MA
USB DO N, orpunarensubiii Berxon mmasl USB Slave

H_ USB_DO0_ N, orpunarensusiit Berxo, muasl USB Master

USB_DO0_ P, nosoxkuresnbHbiit Boixos muubl USB Slave

4.1,
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18. H USB DO P, nonoxurenbubiii Borxox muabl USB Master
Hasnavenue 6v160006 passema CN2:

1. 3apesepBupOBaHO.

2. TX1 nocaedosamenvrozo nopma, 3.3 B soruka
3. 3ape3epBUpPOBAHO
4. TX1 nocaedosamenvrozo nopma, 3.3 B noruka
5. 3ape3epBUPOBAHO
6. DIR, curnan direction mjsi yupassienus BuemHum apaiisepom, 3.3 B soruka
7. 3ape3epBUPOBAHO
8. STEP, curnan step mist ynpasjienus BaenHuM gapaiisepom, 3.3 B noruka
9. BapesepBupoBaHO
10. SYNC _OUT, Bwixon cuaxponnsaini, 3.3 B mornka
11. 3ape3epBUpPOBAHO
12. SYNC _IN, Bxon cunxporusanuu, 3.3 B noruka
13. EMBRAKE, Bbixo/, /iUisd yupaBJjieHUs JI€KTPOMAIHUTHBIM TOPMO30M, 3.3 B
14. 3.3 B, 10 50 MA jnorudeckoe nuranve (6bLI0 PEATM30BAHO JJisl JJOTHUECKUX TIar Bepcun 2.3.6 u HoBee)
15. BUT R, Bxogx ¢ BHemHeH xHonku <«Bnpasos
16. +5 B Bbixom, 10 500 mA
17. BUT L, Bxox c BHemHel xronku «Baeos

18. IIudposas 3emus musa jorukn 3.3 Bu 5 B

ITpumeuanme: 3ape3epBUPOBAHHBIE KOHTAKTHI BHYTPEHHErO pa3beMa He TPEOYIOT KAKOrOo-jubOo JTOMOTH-
TEJIbHOIO LOAKJIIOYEHUs MM LHOATSKKY K 3emiie/uuranuio. IIpocTro He mcnoap3yiite ux.

Buumanwue: Anasorosbsie Bxozapt Joy, Pot paccauranst Ha pabory ¢ Hanpsizkenuem 10 3.3 B. Hukorga ue
oJlaBaifTe Ha 9TH BXOJbl OOJIbIIIee HAIpsizKeHue, B ToM gucie 3.3 B. 910 MoxkeT HAPYUIUTH IPABUIbHYTO
paboTy BCEX aHAJIOTOBBIX KAHAJOB KOHTPOJLIEPA W BBIBECTH W3 CTPOsi KOHTPOJLIEP UJIU JIBUTATEIh.

BuiBombl, HOCTyIIHBIE HA BHYTPEHHEM PAa3beM€ HE MMEIOT 3alllUT, YCTAHOBKA, [TOMOJHATEIHHBIX OydepoB u
GUIBTPYIONUX EN0YEK IEJINKOM M MOJHOCTHIO HAXOOWUTCA HA OTBETCTBEHHOCTHU IOJIH30BATEJIS
WM pa3paboTyumKa, CO3/AM0IIEro MPeIHA3HAYEHHYIO /I MCIIOJIb30BAHUA ITUX JIMHWUI O00bEIUHUTEI b
HYIO ILJIATY.

BuyTpennnii pazbem He JOMyCKAET MOmady KaKuX-a1u00 Hampsizkenuii cebimre 0.3 B oTHOCHTEIBHO HOXKKA
DGND ma obecTodeHHbIH KOHTPOJLIEP. YCTAHOBKA JOMOJHATEILHBIX 3AINAT, MPEI0TBPAIIAIOININX TAKNIEe
CHATYAIlNN, €CJTH OHU BO3MOKHBI, IEJIUKOM M MOJIHOCTHIO HAXOAUTCI Ha OTBETCTBEHHOCTH IOJIb-
30BaTeJId WM pa3paboTumKa, CO3JAM0IIEr0 MPEIHA3ZHATCHHYO /i UCIOIb30BAHUS ITUX JUHUN 00b-
€IMHUTEIbHY IO ILIATY.
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4.1.2 OpgHoocHas cuctema

O tHOOCHAS BEpCHsT KOHTPOJLIEPA MIPEeCTaBIsgeT CO00M naamy KoHMposLeps B METAJIINYECKOM Kopyce. Paz-
MepsI Kopryca: 124 x 68 x 48,5 M.

Ha nepenneil manesin pacmosiokeH padsem Cun08020 NUMAGHUSL, PA3BEM 04 NOOKAIOUEHU K KOMNLIOMEPY
mun USB type-B , CBeTOAMONBI «CTACYC KOHTPOJIJIEPA», «TUTAHNE, «JIEBBIIl KOHIEBUK», «TPABBIi KOHIIEBUK Y,
KHOIKHW JIJIS JIBUZKEHUS BIIPABO U BJIEBO.

Ha Sa,Z[HeI‘/'I IIaHEJIN PACIIOJIOXKEH pa36eMm NOOKAIOUEHUS, NOo3UYUOHEDPQ .

JleBas GokoBas nanesib comepkuT Asa Ethernet mopra.

4.1.2.1 Pa3bémbl

4.1.2.1.1 Pa3bem noakaoyeHusi no3numnoHepa

st HOAKIITOYeHUsT HO3UIMOHEPa, UCHOIb3yeTcs pazbeM DSub 15 tuna «Mamas.

11 12 13 14 15
6 7 8 9 10
1 2 3 45
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Puc. 4.5: Pasmepsl u HyMepalius BBIBOJOB B pazbeme DSub, Bua ciepenn

Hasnavenue 66160008:
1. I/ ¢dasza ve B uau -DC moropa
I dpaza B unu +DC moropa uinu dpaza B BLDC moropa
IIT dasza ve A wiu -DC moropa uinn dpasza C BLDC moropa
11 dpasa A nwau +DC moropa wian ¢asza A BLDC moropa
Boixon 5 B, 10 500 MA, crabuIM3npoBaHHbIA BBIXO, /sl IUTAHUST SHKOIEPA
ID, onnonposo/Hoii unTepdeiic ono3naBanus NOABUKKE (PaboTaeT TOJLKO € no3uinuonepamu Standa)
SemJist JIOrUYecKasi JiJisi KOHIEBUKOB, YHKOJEPA U IIPOYEro

Konnesux Ne2

© *® N oo WN

Kounnesux Nel

[y
e

Qukoaep A
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11.
12.
13.
14.
15.

Qukoaep B

Bxon garunka 060poToB
Musepcublit KaHaa sHKogepa A
MNusepcusrit kKanat suKoaepa B

MuBepcHbIi BXOA JAaTYNKa 000POTOB

ITpumeuanune: BLDC morops! momgepRupaorcs B mporuske sepcuii 4.1.0 u HOBee.

ITpumeuanne: s nogkmouenus DC mMoropa ¢ pabounM TOKOM BbIlie 3A HYKHO COCIUHUTH BHIXOABI 1 U
3, a Take BBIXOJbI 2 U 4.

IIpenynpexaenue: He pekomeniyercs npucoejutsaTh K/OTCOEAMHATH OT KOHTPOJLIEPA JIBUIATEb LIOKA
€CTh MTUTaHue Ha 0OMOTKAX MOTOPA.

4.1.2.1.2 Pa3bvem cunoBoro nutaHus gnas 1- u 2-ocHbix cucrem

O/1HOOCHBIE U JBYXOCHBIE CHCTEMbI, IIOCTABJIEMbIE B KOPILyce, UCob3yioT pazbém Kycon 4-pin DC power
(part number mo karanory KPPX-4P, www.kycon.com).

Hasnavenue 66160006:

1. CmroBoe nuranue, \«-\>».

2. Cunosoe muranue, \«+\». 12-48B.

3. CuioBoe muTanue, \«-\».
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4. CuoBoe nuranue, \«+\». 12-48B.

Baxxno: Hukorga ve momaBaiiTe 371eKTPONMUTAHNE Ha KOHTPOJIJIEP M HE TOAK/IIOIANTECH K PA3bHEMY CHIIOBOTO
3JIEKTPOIUTAHNUS, €CIIU Bbl HE YBEPEHDI, YTO [TapaMeTPhl BAIEro OJI0Ka MATAHUS COOTBETCTBYIOT TPEOYEMBIM.
He nbrraiitech NOAKIIIOYATH JIEKTPONUTAHWE K KOHTPOJJIEPY €CJIM He YBEPEeHbI, YTO Pa3dbeMbl HA OJIOKe
MUTAHUS ¥ HA, KOPIYCEe KOHTPOJIJIEPA COBMECTUMBI IPYT ¢ Apyrom! J[omycTuMble mapaMeTphl MOAKIIIOYEHUST
yKazaHbl B paznene Texnuka 0€30NacHocmu.

Baxxno: Topsiuee upucoeiunenue/0rcoelMHEHNE, & TAKKE HEHA/IEKHOE II0/COEJMHEHUE CUTIOBOIO IIUTAHUS
4epe3 paszbéM Tuna Kycon MoxKeT BHIBECTH M3 CTPOsi KOHTPOJIIED ¥/mim KoMmbiorep. Ilompobree cmorpuTe
B paszenie Texnukra 6e30nacHOCTIU.

4.1.2.1.3 Pa3bembl ynpasneHusi CMCTEMOIA

Kourpoanepsr monkiodaiorcs depe3 pa3zbém USB type-B mwau Ethernet.

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

1 2

4 3
Type B

Puc. 4.7: Paznwem USB type-B
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Tabmuna 4.2: Tabauma pacnosioxkenus BoIBOI0B kKabenss USB type-

B
Homep BbiBoga | Hazeavue | Llset kabens | Onucanue
1 VCC Kpacnubrii +5 B DC
2 D- Besnprii Data -
3 D+ 3eseHbrit Data +
4 GND Yepnbrit Semiist
Ilpeaynpexaenune: Ilcrnonb3yiiTe TOIBKO MPOBEpEHHBIE U 3aBEIOMO paborocmocobubie USB-kabesn!

Heucnpasubiit ninn Hexkadecrsensubiiit USB kabesib MOXKET cTaTh HPUYAHON HENPABUJIBHON PabOTHI KOH-
TPOJIIEPA, B TOM YHCJIE OMMOOK TTPY BPAIIEHUM MOTOPOM WJIH TIPU OMO3HABAHWY YCTPONHCTBA OMEPAIINOH-
HO# cuctemoit. [Ij1g cTabuIbHOTO COEIMHEHNS UCITOIB3YHTe KOPOTKIE KabeJIu C TOJICTHIMU MTPOBOIHUKAMU
" 3KPAHUPOBKOM.

4.1.2.1.4 [onoaHuTenbHbIN Pa3beM OOHOOCHbLIX CUCTEM

Ha xopmyce ognoocHoit cuctemb pacmosoxked nopt HDB-26 tuma «Mamas.

90 © o © o0 o o o o1

|©, 1sooooooooo10
N 260 o o o o o o o119 N

Puc. 4.8: Hymepanus BeiBoioB B pazbeme HDB-26, Buy ciepenn

Hasnavenue 661600086:

1.

— e =
[

© ® N o ook N

NC, me ucnosb3yercs

NC, ne ncronb3yercs

NC, ne ncnosb3yercs

Hudposas 3emns qus noruku 3.3 Bu 5 B

NC, ne ucnosib3yercs

SYNC IN, Bxon cuaxponusaimu, 3.3 B jgoruka
SYNC OUT, Bbixon cunxponusanuu, 3.3 B jgoruka
RX, 6x0d nocaedosamenvrozo nopma, 3.3 B noruka
NC, we ucnosb3yercs

NC, ne ncnosb3yercs

. NC, ne ucnonnzyercs
. NC, ne ucnosnnzyercs

. DIR, curnan direction mjis ynpasienusi BHeImHuUM Apaiisepom, 3.3 B jmorumka

=
[y
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14. Hudposas 3emiis aig goruku 3.3 B u 5 B

15. +5 B BoIxom, 10 500 MA

16. EMBRAKE, Bbixos 1/is yOpaBIeHUs 3J€KTPOMAIHUTHBIM TOPMO30M, 3.3 B soruka
17. CLOCK, curuan clock jjist yupasiieHus BHEIIHUM japaiisepom, 3.3 B soruka
18. TX, 6x0d nocaedosamenvrozo nopma, 3.3 B noruka

19. NC, ne ucnosib3yercs

20. NC, ne ucnombayercs

21. NC, ne ucnosnbsyercs

22. CumoBas 3emys 12-48 B

23. PBRK, BbIxoa MarauTHOro Topmosa, 24 B, 10 500 mA

24. +5 B Bbixon, 10 500 MA

25. EXTGPIO 0, szod-6biz0d 0buwezo nasnavenus, 3.3 B mornka

26. POT, anasorossrit Bxox 0-3.3 B o6wezo Hasnaverus

4.1.3 [ByxocHasi cucrtema

4.1.3.1 Kopnyc

JByxocHaa Bepcus KOHTPOJIJIEPA IPEJCTABIAET COOOU IBE NAGMSbL KOHMPOALEPG B METAJITIECKOM KOPILyCe.
Pazmepsr kopmyca: 122 x 45 x 106 MM.

Ha nepenneil manesn pacrmoniokeH padsem CUnL08020 NUMAGHUSL, PA3BEM 0L NOOKAIOUEHUA K KOMNLIOMEDPY
mun USB type-B, kackanubiii pazbem USB. Ha nepejiHeit nanesin Takke pacloJOKEHbl CBETOJUOIbL «CTa~
CyC KOHTPOJLIEPA», «JIEBBIH KOHIIEBUK», «IPABBII KOHIIEBUKY, KHOMKHU JIJI IBUKEHWS BIPABO W BJIEBO IIJIsT
KaXKJIOrO M3 JIBYX KOHTPOJIJIEPOB ABYXOCHON CHCTEMBI.

Ha zameit nanenn pacmoaokeHbl passem NodKAOUEHUA NO3ULUOHEPa TS KAaXKIOr0 U3 JIBYX KOHTPOJJIEPOB,
dONONHUMENLHBLT PA3BEEM 0BYTOCHHLT CUCTEMbL U PA3BEM NOIKAOUEHUS OHCOTCMUKA.

Jlepast bokoBasi manenb comepKuT aBa Ethernet mopra.

Kackanubrit pazbem USB type-A u pazbem Ethernet mpumensiercs Ijist coeIMHEHUST HECKOJIBKUX JBYXOCHBIX
KOH(UTYPAIH B IEMOYKY, 3aKAHIUBAIOITYOCS JIBYXOCHBIM HJIU OJHOOCHBIM KOHTpOJIepoM. Takum o6pazom,
TpedyeMoe KOJIM9eCTBO OCEil MOXKeT OBITh IO/ICOEIMHEHO K KOMIIBIOTEPY MTOCPEICTBOM OIHOIO Kabers.

4.1.3.2 Pa3bémbl

4.1.3.2.1 Pa3bem noakaoyeHust no3numnoHepa

st HOAKIIIOYeHUsT TO3UIMOHEPa, UCHOIb3yeTcs pazbeM DSub 15 tuna «Mamas.
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Puc. 4.9: Pazmepsr u Hymepalusi BHIBOIOB B padbeme DSub, Bum cnepenu

Hasnavenue 66160006:

1.

— = =
= W N = O

© ® N o ook wN

IIT dasza ve B unu -DC moropa

IO daza B mwau +DC moropa ninn dpaza B BLDC moTopa
I/ dpasza we A nau -DC moropa umu dpaza C BLDC moropa
I daza A wiu +DC moropa nnu ¢daza A BLDC moropa

Boixox 5 B, 10 500 MA, crabuiu3upOBaHHbIA BbIXO/ /sl IMTAHUs SHKOJIEPA

ID, ommonpoBoHO# nHTEpdEiic Ono3HaBaHus MOABUKKE (pabOTaeT TOJLKO C mo3unuonepamu Standa)

3emMis Jlornyeckas J1Jisl KOHIEBUKOB, SHKOIEPA U IIPOYEro
Kounnesuk N2
Konnesuk Nel

Qukozep A

. Qukoaep B

. Bxon garuumka 060poToB

. NuBepcubrit kanas sukomepa A
. lnBepcubrit Kanaa sukoaepa B

15.

MuBepcHbrit BXoA garduka 000pOTOB

IIpumeuanue: BLDC moTops! mommepKuBaroTcs B npommueke Bepcuit 4.1.0 u HOBee.

ITpumeuanne: s nogknodenus DC moropa ¢ pabounm TOKOM Bbiie 3A HYKHO COEUHUTH BHIXO/AbL 1 1
3, a Tak¥Ke BBIXOAKI 2 1 4.

4.1,
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IIpenynpexaenue: He pekomeniyercs npucoejiutsaTh K/OTCOEAMHATH OT KOHTPOJLIEPA JABUIATE b LIOKA
€CTh MUTaHue Ha 0OMOTKAX MOTOPA.

4.1.3.2.2 Pa3bem cua0BOro nutaHus

O/1HOOCHBIE U JBYXOCHBIE CHCTEMbI, IIOCTABJIEMbIE B KOPILyce, UCob3yioT pazbém Kycon 4-pin DC power
(part number mo karanory KPPX-4P, www.kycon.com).

4-31.5£0.1

Hasnauvenue 66160006:
1. CmroBoe muranue, \«-\>».
2. Cunosoe muranue, \«+\». 12-48B.
3. CuioBoe muTanue, \«-\».

4. CuoBoe nuranue, \«+\». 12-48B.

Baxxno: Hukorga ve momaBaiiTe 371eKTPOMUTAHTE Ha KOHTPOJIJIEP M HE TMOIKIIOIANTECH K PA3bHEMY CHIOBOTO
3JIEKTPOIUTAHNUS, €CIIU Bbl HE YBEPEHBI, YTO [TaPaMeTPhl BAIIEro OJI0KA MATAHUS COOTBETCTBYIOT TPEOYEMBIM.
He npbrraiitech mOAKIIIOYATH JIEKTPONUTAHUE K KOHTPOJJIEPY €CJI He YBEPEeHbI, YTO Pa3dbeMbl HA OJIOKe
[UTAHUS ¥ HA KOPILyCe KOHTPOJJIEPA COBMECTUMBI pyT ¢ Japyrom! JlomycruMble mapaMerpbl MOAKIIOYEHUsT
yKazaubl B paznene Texnuka 0e30nachocmu.

Baxkno: Topsuee npucoeiutenue/0rcoe[MHEHNE, & TAKKE HEHAJIEKHOE II0/COEJMHEHUE CUTIOBOIO IIUTAHUS
4epe3 pazbém Tuna Kycon moxer sbiBectu u3 crpos KOHTposuiep u/uiu komubiorep. [loupobuee cmorpure
B pazzene Ternuxa be30nacHocmi.
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4.1.3.2.3 Pa3bembl yrnpasnieHusi CMCTEMOIA

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

Puc. 4.10: Kabesnr USB type-A - USB type-B

1 2

4 3
Type B

Puc. 4.11: Pazvem USB type-B

Tabmuna 4.3: Tabauma pacnosoxkenust BbiBooB kabesns USB type-

B
Homep BbiBoga | Hazeanue | Liset kabens | Onuncanue
1 VCC KpacHbrii +5 B DC
2 D- Benwrit Data -
3 D+ 3eseHbit Data +
4 GND Yepwubrit Semis
Ilpeaynpexaenue: llcnonb3yiiTe TOIBLKO MPOBEPEHHBIE W 3aBEIOMO paborocmocobubie USB-kabesn!

Hewucnpasubiit nnm mekadecrBenubiii USB kabeb MOXKET CTaTh MPUYWHON HEMPABUJIBHON PAOOTHI KOH-
TPOJIIIEPA, B TOM YHCJIE OMMUOOK TP BPAIEHUH MOTOPOM WJIH MIPU OMO3HABAHWK yCTPONUCTBA OMEPAIINOH-

4.1. BHewHwnii Bug, n pasbembl
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HOM cucTtemoit. [Ij1g cTabuIbHOTO COEIMHEHNS UCITOIB3YHTEe KOPOTKIE KabeJIi C TOJICTHIMHU TPOBOIHUKAMMU
" 3KPAHUPOBKOM.

4.1.3.2.4 Pa3bém noaknoyYeHus axoncruka ans 1- u 2-ocHon cucrem

JL71s TOAKJTIOUEHUsT IXKOMCTUKA, HA KOPITyCe OJHOOCHOM MJIN JIBYXOCHOU CHCTEMBI CHCTEMBI MOXKET OBITH yCTa-

noBjieH DSub 9 nun paszbem Tuma «marmas.
/
1 2 3 4 5
6 7 8 9

\

OOOyOO

o 0 0 O

O

Puc. 4.12: Pa3mepbr 1 Hymepanusi BBIBOIOB B pazbeme DSub, Bug cnepenn

Hasnauvenue 6m60006:
1. AXIS1 _BUT _R, Bxox das kHonku «Bnpasos, ock 1.

2. AXIS2_Joy, anamorossriit Bxoz 0-3.3 B, 10 200 MA, ncrmonb3yeTcst [J1st TOAKIIOUEHNST BHEITHETO 02401~
cmuKa, ochb 2.

DGND, 3emisi, obImiast 1jisi Beex oceii.
AXIS2 BUT_R, Bxox das knonku «Bnpasos, ock 2.

DGND, 3emis, obmmas st BCeX Oceif.

A

AXIS1 _Joy, anamorossriit Bxoz 0-3.3 B, 10 200 MA | ncrmosib3yeTcst 71t TOAKIIIOYEHNUS BHEIITHETO 094C0T-
cmuka, och 1.
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7.
8.
9.

Broixoz 3.3 B.
AXIS1 BUT L, Bxox das kHonku «Baesos, och 1.
AXIS2 BUT L, Bxox dasa kuonku «Baesos, ocb 2.

IIpumeuanmne: Ecim pazbem yCTaHOBIEH HA OJHOOCHOM CHCTEMe, TO KOHTAKTHI 2, 4, 9 He MCTIOMH3YIOTC.

IIpumeuanue: Hewncnonb3yembie KOHTAKTHI BHYTPEHHETO PA3beMa HE TPEOYIOT HUKAKOTO JOITOJTHUTETHHOIO
HOJKJIIOYEHUs MK IIOJTSKKU K 3emiie/ nuranuio. IIpocro He ucnosb3yiite ux.

Baxkno: Amnanorosbie Bxonbt Joy, Pot paccuamransl ma pabory ¢ manpsizkenunem 1O 3.3 B. Ilpesbimenue
HANPSKEHU MOKET HAPYIIUTh MPABUIBLHYIO PAOOTY BCEX AHAJIOTOBBIX KAHAJIOB KOHTPOJLIEPA U BBIBECTHU U3
CTPOsi KOHTPOJLJIED WJIU JIBUTATEJIb.

4.1.3.2.5 [onosHuTENbHbIA pa3béM [BYXOCHON CUCTEMBDI

Ha xopuyce nByxocnoit cucrembr pacnosozxker mopr HDB-26 tuna «mamas.

90 o o o o o o o o1

'©' 1800000000010
N 260 o o o © o o o019 N

Puc. 4.13: Hymepanus BiBozoB B pazweme HDB-26, Bux ciepenn

Hasnavenue 66160006:

1. AXIS 2 RX, sx0d nocaedosamenvrozo nopma Jajs Bropoit ocu, 3.3 B joruka
2. AXIS_2 SYNC _IN, Bxox cuaxpoHU3amuu Bropoii ocu, 3.3 B noruka
3. AXIS 2 TX, sz0d nocaedosamenvrozo nopma s BTopoii ocu, 3.3 B soruka
4. Hudposas 3emus ais goruku 3.3 B u 5 B
5. AXIS 2 SYNC_OUT, Beixoz cuaxponusarmu, 3.3 B poruka
6. AXIS 1 SYNC _IN, Bxox cuHXpoHU3AIUHU 1epBoOit ocu, 3.3 B soruka
7. AXIS 1 SYNC_OUT, BeIxoz cuHXpOHH3aINH mepBoit ocw, 3.3 B smoruka
8. AXIS 1 RX, s6xod nocaedosamenrvrozo nopma mjis nepBoit ocu, 3.3 B jornka
9. NC, e ucnonb3yercs
10. AXIS 2 CLOCK, curnai clock mist yupasjieHus BHENIHUM JpaiiBepoM, Bropas ocb, 3.3 B joruka
11. AXIS 2 POT, anasmorossrit Bxoz 0-3.3 B o6wezo nasnawenus, Bropast och
12. AXIS 2 EXTGPIO 0, sxod-6uzod obwezo nasnawenus njas BTopoit ocu, 3.3 B jornka
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13. AXIS 1 DIR 1, curnau direction jyist ynpaBsienusi BHELIIHUM JIpaiiBepoM, nepsas ocb, 3.3 B jioruka
14. Hudposas 3emus ais goruku 3.3 Bu 5 B
15. +5 B Boixom, 10 500 mA

16. AXIS 1 EMBRAKE, Bbixos /it yupaBjieHus 3JIEKTPOMArHUTHBIM TOPMO30M, JIJis IepBoit ocu, 3.3 B
JIOTHKA

17. AXIS 1 CLOCK, curnan clock st ynpaBjeHusi BHEITHUM JpaiiBepoM, mepBast och, 3.3 B mornka
18. AXIS 1 TX, 6zod nocaedosamenvrozo nopma st BTopoii ocu, 3.3 B moruka
19. AXIS 2 DIR 1, curnan direction jyist ynpaBseHusi BHEITHUM JIpaiBepOM, Bropas ocb, 3.3 B jioruka

20. AXIS 2 EMBRAKE, Bbrxo; mjisi yipaBieHusi 3IEKTPOMATHUTHBIM TOPMO30M, JIJIsi BTOPOii ocu, 3.3 B
JIOTUKA

21. AXIS 2 PBRK, BbIX01 MArHATHOTNO TOPMO3a BTOPOIi ocu, 24 B, mo 500 MA

22. CuoBas 3emis 12-48 B

23. AXIS 1 PBRK, BbIxoJ MarHuTHOTO TOPMO3a mMepBoit ocu, 24 B, mo 500 MA

24. +5 B BbIxon, 10 500 MA

25. AXIS 1 _EXTGPIO 0, 6zx0d-6v.x00 obusezo nasnavenus ajisi mepBoit ocu, 3.3 B noruka

26. AXIS 1 POT, anasorossrit xoz 0-3.3 B o6wezo nasnawenus, nepsast ocb

4.2 KuHemMmaTuKa n peXxxnmbl ABUNXKEHUNA

4.2.1 [IBu>keHue C 3aaHHOI CKOPOCTbIO

Pestcum dsustcenus ¢ 3a0annoti cKOPOCMbIO SABIASETCS OCHOBHBIM PEXKUMOM PabOThI KOHTPOJIIEpA CO BCEMHU
runamu jBurareneii. OH H03BOJISET HOAJEPKUBATH 33JIAHHYI0 CKOPOCTH JIBU2KEHUS BIIAJIA OT TOYKM HA3HA-
YeHUsi, OOBIYHO MPUMEHSIETCS COBMECTHO C pexkuMamu J[susicenue 6 zadannyro mowky uan Cmeuienue Ha
3a0anHnoe paccmosrue. ITOT PEKUM MOXKET ObITh TAKKe BBI3BAH KOMAHIAMH JIBUKEHUS BJIEBO WJIM BIIPABO.

CKOpOCTb M3MEpPsIeTcs B IIaraX MIaroBOro JBUATENsl WIM B OTCYETaX 9HKodepa npu ero Hasumduu (paboraer
LISl BCEX TUIIOB ApurareJeil) 3a equuuity Bpemenu. Jiisg DC-M0oTOpOB 110CTOSIHHASL CKOPOCTD 110/I€PXKUBAETCS
Jazke 11pU MeHdAIoueiica BHellHeil Harpy3ke.

Bxiouenne pexunmMma ,ZZGUCHC@HU@ C Yycropernuem BPEMEHHO OE3aKTUBUDPYET pPEHCUM deudicenus ¢ 3a0aHHOT
CKOPOCMblo.

IIpu nosyueHun KOMAHIBI JJisl HAYasa JABUKEHWsI KOHTPOJLIED [IEPEMEINAeT JBUraTeb C 3apaHee HACTPO-
eHHOIl 1osp30BareseM CKOPOCTbi0. CKOPOCTH MOXKET ObITh 3a/1aHA U3 COOMBEMCMEYNULE20 PA3IENE MEHI
«Settings. . . » npozpammv. XILab unn ¢ moMoInbio BeI3oBa GyHKIMN set_move_ settings(), (cm. pasnen Py-
K0600CMGE0 MO NPOZPAMMUPOSAHUIO ). 3HAYEHNe CKOPOCTU IIpU paboTe C MIATOBBIMEA MOTOPAME MOZKHO
3aJaTh B IeJIBIX [arax U MEUKDOIIArax B ceKyuny, mig DC-MoTOpoB CKOPOCTH 3a7jaeTcda B 000POTaX B MUHY-
ty (RPM).

CKOpOCTH CIEIUAJIBHBIX JIBUKEHUI, TAKUX KAK KOMNEHCAULs A0HMa WA A8MOMATMUYECKALA KAAUOPOGKA
HYALB0T NO3UYUY, OTIUIAETCS OT OOINEl CKOPOCTH IBUKEHUST W HACTPAMBAETCS OTIEIBHO.

KonTponnep MoxeT orpaHMYMBATE MAKCUMAIBHYIO CKOPOCTB, €CJIM COOTBETCTBYIOIIAs HACTPOUKA ClIejIaHa
moib3oBaresieM. B 3rom ciydae soboe aBukenwe, KOTOPOe Obl MPOUCXOIUIIO CO CKOPOCTHIO BBIIIE MaKCH-
MaJIBHOM, MPOUCXOIUT ¢ MAKCUMATIBHON CKOPOCTHIO. OTAETbHO MOXKHO HACTPOUTH KOHTPOJLIEP, YTOOBI MaK-
CHUMaJIbHAS CKOPOCTb HCIIOJIb30BAJIACH [JIs BCEX ODBIYHbBIX JIBUKEHUN, 38 UCK/IIOYEHHEM CIIEUAIbHbBIX, TAKAX
KaK KOMNEHCAUUA M0PmMae NI a8MOMATIUMECKAA KaAUOPOGKa HYyae60t nosuyut. HacTponTh MaKCHMAIbHYIO
CKOPOCTb M PEXKHMBbI €€ HCIIOJIHb30BAHNS MOXKHO Ha 6K.Aadke menio «Setlings. ..» npozpammor XILab.
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TeKyIIyr0 CKOPOCTh Bbl MOXKeTe YBUAETh B [nasnom okme npozpammo, XILab B none Speed wiim BOCHOJIb-
30BATHCS 2paduKamu 0MmoOPAAHCEHUA OCHOBHBLT NAPAMENPOS PADOTHI.

ITpumeuanmne: 3Sameyanue. Eciu cTabMIbHOCTD TOJIEPXKaHUSA CKOPOCTH P UCIOJB30BAHUU IHKO-
depa KazKeTcs BaM HeIOCTATOYHO, TO 00PaTUTECh K PEKOMEHIAUUSAM OAf4 MOUHO20 0BUHCEHUS.

IIpumeuanue: MakcnMaJbHO JOIMYCTHMAas CKOPOCTh, KOTOPYIO MOXKHO 3a7arTh 5170 100000 miaros/cex.
unu 100000 060pOTOB/CEK. B 3aBUCUMOCTH OT TUIIA JBUIATEJS.

4.2.2 [1Bn>keHne B 3a4aHHYIO TOYKY

Pexxum deusicenus 6 3adanHyro mouky SIBISETCS OCHOBHBIM PEXWMOM PAOOTHI KOHTPOJLIEPA CO BCEMU TH-
MaMu IBUTATE/EH, OOBITHO WCMOIB3YETCsI COBMECTHO C PEXHCUMOM J8UMCEHUA ¢ 3a0aHHoT cropocmuvro. OH
TTO3BOJISIET TIEPEMEINATH MTO3UIIMOHED B 33JaHHOE TOJIOKEHNE, MPUIeM KOOPIHHATA TOYKN HA3HATEHHS NMEET
abCoJIIOTHOE 3HAYEHMeE, B OTJIMYUE OT PeXKuMa cMmelneHnsd Ha Cmewenue wa 3adannoe paccmosnue. B pe-
xKume Komnencayus A0@ma MOXKET NPOU3BOAUTCS JOHOJHUTEILHOE BO3BPATHO-IIOCTYIIATE/IbHOE JIBUKEHHIE
BOJIM3U 33/IAHHON TOYKMU.

IIpn ucrosnb3oBanHum 21K0depa JJist OUpeneneHnss TeKyInei MO3NINN, BO3MOXKHO HECKOJIbKO MaJji03aMeTHBIX
«KOJIe0aHmity» TPeXkKIe 9eM MOTOD OCTAHOBHUTCH B 33JAHHON TOYKE.

Takzke ABUKEHUE B 33/IAHHY IO TOYKY, JJIs IIATOBBIX JIBUTATEIEH, MOXKET OCYIIECTBIATHLCA B PEKUME 0DpATHOMN
cBsa3u Encoder mediated. B aTom ciydae ABHKEHHE OCYIIECTB/IAETCH 33 HECKOJBKO HTEPAIUA ¢ KOHTPOJIEM
MTOJIOYKEHUST TI0 3aBEPINEHNUI0 KAXKIOW WTEpAIUK TIO JHKOIEPY, M0 TOMAJAHUs B 33JaHHYI KOOPIWHATY C
ONpeseJIEHHON TOYHOCTBIO.

Tlpu moyyennn KOMaHIBI JJIs HAYAIA, IBUKEHUS KOHTPOJLIED JIUOO TIEPEXOIUT B PECUM JBUNCEHILA € 1CKO-
peHuem, TP BKIIOYEHUU COOTBETCTBYIONIEN HACTPOHKH, JIM0OO CPa3y IMOBOPAYMBAET OCh JIBUTATEIs C 3apaHee
HACTPOEHHO I0JIb30BATEIEM CKOPOCTbIO. [IBUzKEeHHe OCTAHABIMBAETCH ILPU JOCTHKEHUN 33/[AHHOU TOYKHU
C TIEPEXOIOM B PEXHCUM 3AMEINEHUSA, €CTTU COOTBETCTBYIONIAs HACTPOiKa BK/OUeHA. [lo3unus HazHade-
HUS 3372€TCA B 24068H0M 0kHe npozpammo, XiLab. Tlo3unuio Ha3HAYEHUS MOXKHO 33/aTh B IEJIBIX IArax u
MUKDPOITIAarax npu paboTe ¢ MAroBbIMA MOTOPAMU, WJIM OTCYETAX HHK0Jepa Ijis BCEX JIBUTATEIEN.

TekyIIy0 IMO3UIUIO BbI MOXKETE YBUIETb B 24a6HOM okHe npozpammo, XILab B 6aoke Control wiu BOC-
[OJIB30BATHCH 2padukamu 0TOOpaKEHHsi OCHOBHBIX IIAPAMETPOB pabOThI.

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

4.2.3 CmeuleHne Ha 3agaHHOe paccTosiHue

Peotcum CMEWEHUE HA 3adannoe paccmoarue obecrieunmBaeT CMEINEHNEe IJI4 TIPEAONpEaeIEHHOTO 3HAYEHUA
OTHOCUTEJILHO HYJIA, €CJIN 3TO epBad KOMaH/a C MOMEHTA 3allyCKa KOHTPOJIJIEpA UJIN OTHOCUTE/IHBHO TTOJIOZKE-
HUd, JOCTUTHYTOrO ABUTATEJIEM TTOCJE 3aBEPHUICHUA TPEAbIAYIINX KOMaH/, TO €CTh KOOPpJANHATA Ha3HAYCHUA
nMeeT OTHOCHUTEJIbHOE 3HAaY€eHue.

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

Ilpumeuanue: Pexum cMereHns Ha 3aIaHHOE PACCTOSHUE MOXKET OBITh AKTUBUPOBAH KaK COOTBETCTBYIO-
el KOMaHI0#, TaK W BXOJHBIM CHHXPOMMITYJIBCOM, MOaApobuee cM. paszaen 1'T/I-cunxponusayis.
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4.2.4 [1Bn>keHune c yCKOpeHuem

OyHKIMS IBUKEHNS C YCKOPEHNEM AKTUBUPOBAHA 10 yMOJYaHUIO. /[BUKEeHWEe ¢ YyCKOPEHUEM HUCIIOIB3YETCS
JUTsT TIIABHOTO HAYAJIa M 3aBEPIIEHUs BUXKEHUsT 063 «TONTIKOB», 00S3aTETBHO COMPOBOXKIAIOIINX MIHOBEH-
HBI BBIXOJ HA 33JaHHYI0 CKOPOCTb. Kpome Toro, mHepimsi poropa MOTOPA U OCTAJIBHBIX KOMIIOHEHTOB I0-
3UIHOHEPA OOBIYHO IIPOCTO HE IIO3BOJIIET MIHOBEHHO HAOPATH BBICOKYIO CKOPOCTb, YTO IMPUBOJIUT K [OTEPE
IIArOB W CPBIBY JIBUKEHUS IIATOBOTO JIBUTATEJST B PeXKuMe paboThl 6e3 00parHoil cBs3u. B pexkume padboThI
¢ 0OpaTHOM CBSI3bIO MO YHKOAEPY CKOPOCTh OyJeT HabMpaThCs MAKCHMAJIbHO OBICTPO, KAaK TOTO ITO3BOJISI-
0T 02PAHUNUIENY 08UNCEHUA. BBICTPBI HAOOP CKOPOCTHU JIeJIaeT JABUKEHUE MeHee CTAOM/IbHBIM U CO3TaéT
Oospinie myma u BuOparmii. [IoaToMy MBI peKOMeHIyeM HCIOIb30BAThH ABHKEHHEe ¢ yckoperuem. DyHKIMs
JIBU2KEHUS C YCKOPEHUEM IO3BOJISIET JOCTUIATh MAKCUMAJbHBIX CKOPOCTEH M CTaOUIBLHOIO JIBUXKEHUS JAXKe
Ha, MOTOPAX CO CPEIHUM 3HAYEHMEM KPYTSIIEro MOMEHTA.

PexXnM JBUIKEHUS C ycKoperuem,/3amedaenuem paboTaeT CAeIyIomuM 00pa3oM: IpU pas3roHe, Koraa Tpedy-
eMasg CKOPOCThb JIBUZKEHHS BBIIIEe TeKyIeld MO MOIYI0, IPOUCXOJUT HMOCTENeHHOe yCKOpPeHNe NBUKeHNd Ha
Bemmauny Acceleration, m3mepsieMyIo B marax Ha CeKyHzay B kBaapare. [Ipu qocrmxenunn tpebyemoit ckopo-
CTU KOHTPOJIJIED MEPEXOIUT B PEKUM 08udcenus ¢ 3adannoli ckopocmoro. Ilpu nonxone x mo3unun HazHade-
HUsT KOHTPOJIJIEp HAYMHAET CHUYKATh CKOPOCTh JBUIKEHUS TakK, YTOOBI 3aMe/jienne pasHsioch Deceleration
M OCTAHOBKA MPOM3OIIIA POBHO B MO3MINN Ha3HadeHWs. TaknM oOpa3oM, 3TOT pexknM 0OecrevnBaeT Tpa-
neren1albabI poduias ckopoctu. Eciau paccrosinue, Ha KOTOpoe Tpebyercs CABHHYTHCS MaJjo, TO yCKOPe-
HUE MOKeT HEeIOCPE/ICTBEHHO CMEHUTHCS 3aMeJIEHUEM, YTO IPUBEIET K TPEYyTroJIbHOMY HPOMUIII0 CKOPOCTH.
BkJrouenue /OTK/IOUEHUE PEKUMA JBUZKEHUS C yCKOPDEHUEM, a TaKKe HACTPOIKY BEJIMYMHbI yCKOPEHUS U 3a-
MeJJIeHUsT MOYXKHO ¢eaTh B mporpamme XiLab (em. pasmen Hacmpotixa xunemamuru deusicenus (IIlazoswui
deuzamenn)) WM KOMAHION set_move_ settings(), onucannoit B Pyrosodcmee no npoepammuposaHuio.

Ycropernwe Acceleration HacTpamBaeTcss He3aBUCUMO OT 3amezgyenus Deceleration. 9To cIenaHo HECTPOCTA.
OOBIYHO MAKCHMATBEHOE BO3MOXKHOE YCKOPEHHUsI MEHbIIE YeM MaKCUMAJIbHOE 3aMe[JIEHNe U3-3a TPEHMUsT, KOTO-
POE MPENATCTBYET YCKOPEHUIO, HO CHOCOOCTBYET 3aMe/ yiernio. [103roMy 1jisi MAKCHUMAJIbHO OBICTPOrO OTKJINKA
MO3UIMOHEPA, HYYKHO JINOO BOCIOIB30BATHCS TOTOBBIMU MPOMUIAMHE, JTUOO SKCIEPUMEHTAIBHO MOI00paTh Te
3HAYEHUs] YCKOPEHUsI U 3aMeJJIEHNUsI, KOTOpbIe Crocoben obecrnednth Barm mo3urmonep. /ljis mraroBbix aBu-
rareseii, paboraronmx 6e3 00paTHON CBA3M 3TO T€ 3HAYEHWs, TPU KOTOPHIX HE MPOUCXOIUT MOTEPH IIArOB.
st neurareneii ¢ 0OpaTHON CBS3bI0 HYKHO TPOKOHTPOJMPOBATH TPANENEUIATEHOCTD CKOPOCTH HA 2PaduKar
XiLab. Crour 6parb 3HaYeHUs YCKOPEHHUsI/3aMe/JIeHUs B IIOJTOPA-~/Ba Pa3a HUXKE TeX, e HabJIIoJAI0TCs
UCKaXKeHust TPoduiieil CKOPOCTU WU MOTEPH IIArOB.

IIpumeuanue: OTKIIOYEHNE YCKOPEHNS/3aMe/JIEHUS MOYKET ObITh IIOJIE3HO JJis YIIPABJIEHHST MHOTOOCHBIMHE
CHCTEMAaMU, TJe JIBUXKEHUE [0 MHOTOMEPHBIM TPAEKTOPHUSM TPeOyeT MOCTOSHHON MPOEKIUHA CKOPOCTH HA
KaxKJyI0 U3 ocei.

Ilpumeuanune: B [wasnom oxne npozpammo. XILab He oToOpazkaercss 3HAYEHNE YCKOPEHUS.

IIpumeuanue: YCTaHABIMBAEMOE YCKOPEHWeE/3aMeJIeHne JOJPKHO OBITh PACCIMTAHO TaK, YTOOBI obecre-
YUTH BBIXOJ HA TPEOYEeMYI0 CKOPOCTh UJIU 3aMEJJIEHNe ¢ MAKCUMAIHLHO BO3MOYKHON CKPOCTH He Dojiee YeM 3a,
5 mun. Eciu ycraHOBUTH YCKOpEHUE /3aMeJIeHUe He NPUIEPKUBALCH ITOrO MPABUIIA B HACTPOUKAL KuHe-
MAMUKY, TBAKEHAS, TO KOHTPOJIJIEP BEPHET OMHUOKY CBA3AHHYIO C IMONBITKON 3aJaHUA HEIOIYCTHMBIX 3HA-
4eHuil, a 3HaYeHUe YCKOPeHUst/3amejienus Oy1eT U3MEHEeHO B KOHTPOJLIEPE Jyisl HOIAJIaHus B JOILYCTUMbILIL
JIMaTa3oH.
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4.2.5 KomneHcauuns ntocra

B sr000M MeXaHWYECKOM yCTPOHCTBE, HANPUMED PEAYKTOPE WJIM UEePBAYHON mepeade, CyIIeCTBYeT JIOdT,
HaJIM4re KOTOPOI'o IIPUBOJUT K TOMY, UYTO IIPHU HOAXO/AE K OJHOI W TOIl Ke MMO3UIUU C PA3HBIX CTOPOH PeaJIb-
HOE TIOJIOZKEHUE MO3UNHUOHEePa OyJAeT OTIUYATHCH, IPU TOM, YTO OCb MOTOPA HAXOJIUTCS TOYHO B 33JAHHOM
[10JIO?KEHUMU.

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

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

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

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

Kourposuiep curnanusupyer 0 MOMEHTAX, KOLJa [IPOMCXOAUT OTPAbOTKaA KOMIIEHCAMH JI0dTa B CTPYKType
cocrogaug ¢ nomornpio ¢diaara MOVE STATE ANTIPLAY. On rakzke BBIBOAUTCS HA 24a6H0e 0kHo XiLab.

Eciu e yBepeHHOCTH, 9TO TEKYINEE MOJIOXKEHHE CBOOOIHO OT JI0(TA, TO MOXKHO COBEPINUTH BHIHYKICHHYIO
KOMIIEHCAITHIO JIIodTa ¢ TOMOIBI0 KoMaHAbl LOFT. Tlpu BBIMOSHEHUH 3TOM KOMAHIBI B PEKUME OCTAHOBKHU
MIPOUCXOIUT CABUT M3 TEKYIeil MO3UINK Ha PACCTOSHHE KOMIIEHCAIINN AHTUIIOMTA W BO3BPAIEHAE HA3AI.
Boi3oB mammoit KOMaH bl BO BpeMs JBUKEHUsI IPUBEIET K IIJTABHON OCTAHOBKE ABHUraTesns. llpuMmenenune 3Toit
KOMAH/IbI KIMEET CMBICJI TOJBKO IIPY BKJIIOYEHHON CHCTEME KOMIICHCAIUU aHTUIIOdTa.

IIpumeuanue: Peoicum Komnencayuy Ao@ma He TPEIyCMATPUBAET HUKAKONW KOPPEKITUU TIOJIOXKEHUs OCH,
OH TOJTBKO MTO3BOJISIET MOJB30BATEIO BHIOPATH, ¢ KAKOH CTOPOHBI HYXKHO MPUOINKATH TO3UITHOHED K 3a,aH-
HOM TOYKE U BCErJIa IMPHUAEPKUBATHCS YKA3AHHOIO HAIIPABJIEHUS T10JIXO/IA.

Hacrpoiika xommencarmn sodra B mporpamme XILab omucana B nacmpotkar kuremamurxy TBAXKEHUS A~
TOBOrO JBuTaTe/ . KOMaHIbI BKJIIOYEHUS W OMPEIE/IEHNsT TAPAMETPOB KOMIIEHCAIINU JIIO(hTa OMUCAHBLI B Y-
K06800CMEE NO NPOLPAMMUPOSAHUI.

JIrodpT Oyaer MUHUMAJIBHBIM B TOM CJIydae, eCJid HOJAXO0/] K 3a/JAHHOM TOYKE OCYIIECTBIIAETCS ¢ OJIMHAKOBBI-
MU APAMETPAMU JIBUKEHWS, TOITOMY ONTHMAJIBHBIMHU OYIyT SABISATHCS CJIEAYIONINE 3HAYCHHUS TTapAMETPOB:
CKOPOCTH B 30HE JTIO(MTa, TOIKHA OBITH PABHA, HOMUHAJIHHON, PACCTOSTHINE KOMITEHCAIINY AHTHIIO(PTA, TOIKHO
OBITH TAKOBO, 9TOOBI YCTPOMCTBO ycmeBaao HabpaTh HOMAHATBHYIO CKOPOCTD.

Ilo ymomuanuio B npoduasax ABurarTeseil KoMmneHcanusa Jodra 3amaéres mo GopMye:

U?r1 1
§= |0+ 5| +02v
2 LAc  Dec

rae S - komnencanus Jgodra, U - HOMUHAIbBHAsA CKOPOCcTh, Ac, D¢ - yckopenue u 3amenjenue, 0.2 - BpeMs,
B TE€UYEHME KOTOPOIrO JBUTATENH OYyIeT eXaTh C TMOCTOSHHON CKOPOCTHIO.
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4.2.6 PesepcupoBaHune gBuxeHusi

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

PeBepc nBmxkeHust MOXKHO BKJIIOUNATE B meHto XiLab B 6;1oke Motor parameters. Bkirouenne 310t HaCTpOiKu
MTOMEHSIeT 3HAK TEKYIell KOOPIMHATHI W MOHATHS <«BJIEBO» W «BIPABO» MOMEHSIOTCH Mectamu. Hampuwmep,
MepBOe JBUKEHUE TPU KaAAUOPOBKE HYALB0T NO3UYUL, OYIET BBIMOTHATHCSI Ternepb (DU3UYECKH B JIPYTYIO
CTOPOHY, KOMAH/IBI 64660 U 68NPaB0 Ha 2406H0M okHne XiLab mOMeHsIoTCa MecTaMu U T. 1.

Ilpenynpexgenue: PeBepc OTHOCHTCS K HACTPOMKAM, M3MEHEHIE KOTOPHIX CKA3bhIBAETCS HA BCeil pabo-
Te KoHTpostepa. Paborasime pamee cxkpunmo. Xilab nnm cobecmeenmvie npozpammov, YnpasieHus, OyIyT
BecTr cebsi TI0 HHOMY.

B uwacraocTu Konuesvie 6viKAI0OUAMENY HACTPANBAIOTCH HE3ABUCUMO OT perepca asurkenusi. IIpn Briiove-
HUW UJIN OTKJIIOUEHUN PEBEPCA KOHIIEBLIE BHIKIIOYATENIN 00sS3aTEILHO HYKHO MEPEHACTPOUTD.

4.2.7 PekomMmeHaaunn Ans TOYHOTO ABUXEHUS

KonTpomanaep cmocobeH aBTOMaTHYECKHU MOACTPANBATHCH MO/, HEOOXOAUMbIH PEXKUM, OyIb TO TMOIEPKAHNE
CKOPOCTH Wi KOOpAuHATHI. HO CKOPOCTb M KA4eCTBO TIOACTPOIKY 3aBUCAT OT HACTPOEK KOoHTpoJutepa. [Ipak-
THYECKH MIHOBEHHO BBIXOIUTDH HA TPEOYEMbIil PEXKUM CIIOCOOEH MIATOBbII JIBUTATEb B PE2KUME TIO3UIIUOHUDO-
BAHMS 110 IIaraM U MUKpoIiaram. Eciy marosblit gsuraTesib GU3nIeCKn HeCIIocoOeH obecredauTs TpedbyemMyio
CKOPOCTb WJIM YCKOPEHHE, TO CKOPEEe BCEro JIBUKEHHE BOBCe ocTaHoBuTCsa (copsércs). I[Ipu mcmonp3oBanuu
JaTanKa O0pATHON CBA3W, TAKOTO KAK KBAAPATYPHBIN SHKOJAED, B KAYECTBE OMOPHOIO, JBUKEHUE IMIaTrOBO-
IO JIBUrATeNst He COPBETCs, HO BO3MOXKHO, UYTO KOHTPOJIED HE CMOKET O0ECIeduTh TpedyeMble apaMeTphbl
JIBUZKEHWSI.

DC-moTopb TpeGyoT NCMOMB30BAHNST JOTIOTHUTETHLHOTO JATUYNKa TIOJIoKeHnst (9HKoepa). Hempsimast ¢Bs3b
MEXKIy BO3IEHCTBUEM YITPABJISIONIEH CXeMbI M CMEIEHNeM MOJIoKeHns no3utninorepa ¢ DC-moropom mpuso-
JIUT K 3aMeJJIEHIIO BBIX0/1a HA TPEOYEMYIO KOOPIUHATY U HA TPEOYyEeMYIO CKOPOCTh. YCKOPUTH 3TOT MPOIIECC
7 CIeJaTh ero bosiee CTabUIHHBIM MOYKHO HMCIIONB3Ys CAEIYIONINE PEKOMEH IAIIIH:

e B komTpomep 3arpyzKeH m HCIOJb3yeTcs IPOMHUIb, COOTBETCTBYIOIKNA HCIOIb3yeMOMY IO3HIIMOHEDY,
€CJIV BBI HE YBEpeHBI, 4TO TMpoduJib BEpHBIH, 3arpysute mpoduib u3 pasgena KoHdurypammnonube
Qaiin.

e Morop He monajgaer B PeXKUM OrPAHMYEHHUs OJHOrO u3 pabouymx napamerpoB (TOK WJIM HAINPIKEHUE),
cM. ozipobHee pasnenbl Oz2parusument Ha 08U2AMEALT, YNPasieHue NUMAHUEM MOMOPa.

° OTCyTCTByIOT MeEXaHU1EeCKHUe IIPEIATCTBUA JAJid ABUZKEHNHA, 3aK/JIMHUBAHUE OCH WJIA IIO3UIMOHEDA.

e MormHocTh NpuMeHsieMoro GJI0Ka muTaHus goctarodna (cMm. Texnuka besonachocmu).

4.2.8 PID anroputm pgnsa ynpasneHus DC pgsuratenem

4.2.8.1 Onucanve anropntma

Vupagsneunne DC gBurarenem ocyiecrsisiercs ¢ momoibio PID perynsropa. Perymupyemoit BeiuanHoit siBJisi-
erca koopamaaTa. st obecnedennss BO3MOKHOCTH JBUXKEHUS, CAMa, PETYIUpyeMas KOOPINHATA W3MEHIETCsT
B COOTBETCTBHUM C YCTAHOBJIEHHBIMU HACTPOMKAMU [IBUKEHWS W MOCTYIHUBINIUMHU KOMaHmamu. V3meHsrorry-
10CS BO BPEMEHH DeryJmpyeMyio KOODIWHATY majiee Oy/leM Ha3blBaTh Oerymieil mo3unueil. Y npaBiIsionmm
CHATHAJIOM perymdropa ssisgercs dpaxrop 3anonnenus [IIVM curaana, mosaBaeMoro Ha OOMOTKY JIBATATEJIS.

Dopmyna 7151 BBIYUCTEHUS YIIPABJISIONIEr0 BO3/I€HCTBUS:

4.2. KnHematuka u pexumbl OBUXKEHUS 66



8SMC5-USB
PykoBsopgcteo nonb3osarens, Boinyck 2.30.3

dE(t
Ut)=1+P+D=Kp-Et)+K; [ E{t)dt + Kp®2W | rre:
U(t) - yupasnsiomiee Bo3zeiicTBre
E (t) - pa3HUI@ MEXIy Oeryieil KOOpAUNHATON U TEKYINei KOOPAWHATON IBUTraTesIs
Kp, K7, Kp - nponopiiuoHajbHbIi, HHTerpaJbHbIil u auddepennuanbabii koddduimentsr peryasropa. Ko-
3 PUIIEHTHI PEryIATOPa 3aJAI0TCSA C TTIOMOIIBIO COOTBETCTBYIOIIETO MeHI0 Npozpammb, Xilab wmn ¢ momo-
wipbio Bb3oBa Gyukuuu setpid settings(), (cm. pasgesn Pykosodcmeo no npozpammuposanuio).

s Toro, yTobbr pedynabrar paborsr PID perynsitopa He ObLI 3aBHCHM OT JABUTATENSI, JATYNKA, OOPATHON
CBSI3U U TEKYIIErO HAPSKEHUS MUTAHUST, TPOU3BOIUTCS HOPMUPOBKA, IOy YEHHOTO 3HAYEHUS TI0 CJIeIYOei

dopwmye:
— U(t)'Unom .
DC(t) = W , Tae:
DC(t) - daxrop 3anonsenus: ITIM

Unom - HOMHHAIbHOE(MAKCUMAJILHOE) HALIPHAKEHUE IUTaHust Asuraress, (cM. pasgen Ozpanusument wa 06u-
2aMENAT ).

Usupp(t) - TeKyIiee HAaIpsizKeHNe THTAHLSI
IPS - paspemienue jarduka oOpaTHOI CBA3M B OTCYeTaX /000pOT

JaHHBIT 110AX0/1 TTO3BOJISET MEHSTh JBUIATEIb, JATYUK OOPATHON CBSA3M W MCTOYHUK IMUTAHWUS 0e3 nepeHa-
crpoiiku PID perynsaTopa.

Ilpenynpexaenne: Ecmum HeoOXOAMMO H3MEHHTH HACTPOWKHM MAKCHUMAJTHLHOTO HAIPSKEHHE MHTAHUS
MOTOpa, He 3a0yjbTe U3MEHUThb kKospduuuermo, PID pezyarsmopa B COOTBETCTBUU C IIPUBEJIEHHON BbILIE

dbopmyitoii.

4.2.8.2 OcobeHHoCcTn paboTbl anroputma

4.2.8.2.1 Koadpdpuuuentol PID perynsatopa

Hns roro, 4robbl ontumanbHble Koadbduimentst PID peryiastopa He BbIxoquian u3 auanasona [0..65535],
3adasaemvie NONB3OBAMENEM 3HAYEHUA HOPMUPYIOTCS.

s sygmiero nonuManus paboThl PEryasTopa, pACCMOTPUM KAKOE BJIMSHHE OKA3bIBAIOT PA3JIMIHbIE COCTAB-
JISIOTIIHE.

Bynem caurars, 9TO HampszKeHue TUTAHAS Uy (1) MOCTOSHHO U PABHO HOMUHATILHOMY HAIIPSIZKEHUIO MOTOPA,
Unom- Ilpu BbIONTHEHWE MaHHOTO mpeanosioxkenus (akrop 3amosiuenus [IIMNM curmana Oymer pasen 1 B
CIIEYTOMINX CJLy 9asX:

1. K, =1, K; =0, Kp =0 - ecsiu nejepag 103ULUA LIPEBbIIIACT PEAJIbHYIO HO3UIUIO Ha 256 060poTOB
poropa

2. K, =0, Ky =1, Kp = 0 - ecin uATerpaj, NpuBeJleHHBIT B GhOpMyJe BBIIE, paBeH 52,5 060poTo-
Bcdotcex

3. K, =0, Kf =0, Kp = 1 - ecnu peanpHasg CKOPOCTb BPAICHHA POTOPA OTIHYACTCS HPaBUIBHOM
cxkopocru Ha 96000 06 /MuH.

4.2.8.2.2 MonagaHue B UENEBYIO NO3ULMIO

Tlomaanue B 1IEEBYIO MO3UITUIO CINTAETCS YCIEITHBIM KaK TOJBKO OCh JBUIATE/ MTOIAIAET B IEIEBYIO I0-
sunyio. [Ipu 3TOM, BO3MOXKHO HAJINYNE HEKOTOPHIX MepeKoIebaHuit OKOJIO 1eIeBOoi mo3unnn. Ecim npnskenne
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npou3BouTcd 6€3 yCKOPeHus, IPUIILJIA KOMAH/1a HEMe/JIEHHOI OCTAHOBKY WJIU IPOUCXOAUT IKCTPEHHAS OCTa~
HOBKQ IO TOCTUKEHWIO KOHIIEBOTO TaTIYNKA, TO MOTOPY MOHAJOOUTCS HEKOTOPOE BPEMS JI0 TIOJTHOM OCTAHOBKHU
7 BO3BpAIlleHUs B MIPABUIBHYIO MO3UIIHIO.

Ilpenynpexaenmne: Ecan PID perynsarop HacTpoeH HENPABUIBHO, BO3MOKHO BOSHUKHOBEHUE JIJTUTEITH-
HBIX KOJIEDAHU OKOJIO TIEJIEBOI TMO3UIMH, XOTS ABUXKEHUE U OYIeT CINTATHCS 3aBEPIIEHHBIM.

4.2.8.3 Pekomengauun no Hactpoiike PID perynsitopa

IIpu mactpoitke PID peryngaropa ciaeayer moIb30BATHCSI TPEMs KPUTEPUSIMU KATECTBA €70 PAOOTH:

e TouHOCTH TOMIEPIKAHUS CKOPOCTH - OIPEIESeTCS CPEJHUM OTKJIOHEHHEM CKOPOCTH OT TPeOyeMoii.

IIpu sTOM, eciim BO BpeMsi JBMKEHHUsI CKOPOCTh IPUHUMAET He 0osiee 3 pAa3IMIHBIX 3HAYECHUN, MOXKHO
CYUTATDh, YTO PEXKMM TOJJIepKaHus CKOpocTu paboraer onTuMasbHbIM obpa3zom. Bosee akkyparnoe
o i/iepkanue TpedyemMoil CKOPOCTH He MIPE/ICTABIIETCH BO3MOXKHBIM 13-3a 3 deKkra KBAHTOBAHUS 3HA~
YeHUsT CKOPOCTH.

e KadvecTBo momnaanns B IEJIEBYIO TO3UIWIO OTIPEIENISIETCS CJIEIYIONMIMMA KPUTEPUSIMHA:

— Bpewms 10 okOHYATETHHOM OCTAHOBKHU B TIEIEBOH MO3HUITHML.
— OzcyTcrBHe IPOCKOKA LEIeBOI MO3UIMK [IPK IIOAXO0I€e K Heil.
— OTCcyTCcTBUE HECKOIBKUX MEPEKOJIe0a U OKOJIO TIEJIEBOI TO3UINHU MEPET OCTAHOBKOI B HEA.

— OTcyTCcTBHE CAMOIPOU3BOIBHBIX OTKJIOHEHUI OKOJIO IIEJIEBO MO3UIINY TIOC/IE€ OCTAHOBKHU B HEH.

e Orcyrcreue mymos npu pabore. Illym yBesmduBaercss TOJBKO OT YBEJUYEHUsS OJHOIO U3 TPEX KO-

dunmentos PID.

IIpu mactpoitke PID peryssitopa KaxKaplit MOXKeT caM BBIOMPATH MPUOPUTET OTAEIbHBIX KDUTEPUEB KAYECTBA,
B 3aBHCHUMOCTH OT PeIIaeMOoil 3aa49M.

1. Ipucrynas k vacrpoiike PID perymsitopa pekoMmenyercs OTKJIIOYUTH Bce orpanudenus padorsr DC
JIBUTATEJIsd, B TOM YUCJIE YCKODEHHUE.

2. Hactpoiiky peryisropa Jydllie HAYHHATH C PEKUMA, IO/ IEPKAHUST CKOPOCTH.

3. Hacrpoiiky PID perynaropa cienyer HaYWHATH C HYJIEBBIX 3HAYEHUI MHTETPAIBLHOIO U auddepeHim-
AJIBHOTO KOA(DPHUITHEHTOB.

4. YcranapiuBaeM 3HAYEHHE [IPOIOPIMOHAIBHOIO KO3ddunuenta Kp < 10

5. YcraHaBauBaeM TpeOyeMyI0 CKOPOCTh JIBUXKEHUS ¥ HAYMHAEM [BHKEHNE BIIPABO WM BJIEBO BIAJIA OT
KOHIIEBBIX BBIKJIIOUATEIEH.

6. Ilocrenenno yBesmunBaem 3uadenne Kp n Habmomaem 3a rpadukoM Tekyirei ckopoctu. Takum obpa-
30M IOJIyYaeM ONTHMAJIbHOE 3HAa4YeHue K p IPU KOTOPOM CKOPOCTH JIBHIKEHWUS IMO/IEPKUBAETCH HAU-
JiydiuM 00pa30M U BPeMs BbIXO/IA HA HEE [1ePecTaér 3aMeTHO yMeHbIIaThcsd ¢ yseaudenuem Kp. Ilpu
9TOM CJIe/IyeT OOpallaTh BHUMAHWE HA BO3MOYKHBIN POCT IIyMa.

7. Ilocne Hacrpoiiku 3uadennss K CTOMT MPUCTYIHUTh K HACTPOiike 3Hadenus K. VlaTerpanbbiilt Ko3d-
¢urnment PID perynsgropa B 6oJbIleil cTemenn BAKSIET Ha MPOIECC MOMATAHNs B METEBYIO MO3UIIHIO.

8. YcranapimBaem 3HadeHue mHTerpasibHOro Kodddunuenrta K; < 10 u npucrymaeMm K JABUKEHUAM K
mo3unuu. Y100Hee BCEro MCIo/Ih30BaTh KOMAH/IY CMEIIeH!s Ha 33JaHHOE PACCTOSTHUE.

9. Jlyume Bcero, 9TOOBI IPU IBUKEHUH K MO3WIMN JIBUTATENIb yCIEBaJ pasorHarhces xorsa Oob1 1o 20% ot
TpebyemMoil CKOPOCTH.

10. VYBenuuenue 3uadenus K nmpuBoauT K Oosiee OBICTPOIl OCTAHOBKE B TEJEBOI MO3UIIHIH.
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11. Ilocremnenno ysenunauBas 3Hadenue K mobuBaeMcs ObICTPOrO MONAAHASA B MEJIEBYIO TO3UIAIO. ¥ BEJIH-
qeHne Ko3hMUINEHTA CJIEIyeT MPEKPATUTH, KOTIA 3aMETHO CHU3UTCS KAYE€CTBO MO TaHNUS B TIO3UIIIO
(nepexosebanust, OCIUIIAINN) WU BHIPACTYT IIyMbl. IIpu 3TOM, MPOCKOK O3UImu OyIerT Hab/Iio1aThbCs
BCE paBHO.

12. s yaydineHust Ka9ecTBa MOMAJAHUS B MMO3UINAIO TOHAI00UTCsT m3MeHeHne K p B GOJbIIYIO Wi MEHb-
IITyI0 CTOPOHY B 3aBUCUMOCTHU OT TOTO TII€ TEePEKOJIeOaHUN MEHBIIIE.

13. Ilocne moacTpoiikn Kp CTOUT TPOBEPUTH KAYECTBO MOJAEPXKAHUS MOCTOSHHOW CKOPOCTH W yPOBEHD
mrymoB. [lpu HEyIOBIeTBOPUTEIBLHBIX MOKA3ATENIX KAIECTBA KOIGDMUINEHTHI MOJACTPANBAIOTCS B Ha-
[IPaBJIEHUU [IPEJbIIYIINX 3HAYCHUH.

14. Ilocne nacrpoiiku koddduimentos Ky u Kp MOXKHO NIPUCTYIUTh K HACTpoOiike Koadburmenta Kp.

15. Hacrpoiiky xkoadbdunuenta Kp ydiiie HAQUMHATH B PEKUME TTO/IIEPIKAHUST CKOPOCTHU, MPOBEPSIS 3aTEM
OCTaJIbHBIE TTApaMeTPhl KavdeCTRA.

16. Koaddunment Kp yBesmduBaercs moka 3aMeTHO YMeHbIIIeHNe KOJIeDaHUu! CKOPOCTH OKOJIO TPeOYeMOro
3HAYEHUS.

17. B ciayuae najgmums mpockoka mosunuu Kodddunment Kp yBenmumsanoT. OmHAKO JaJbHeilee yBe-
JINYEeHVEe TIPUBOJIUT K KOJeOaHMEeM OKOJIO IejieBoit mo3uimu. HeoOxommmo cobocTu OajlaHC MexKIy
CKOPOCTBIO TTOMAJAHNUSA W OTCYTCTBHEM KOJEOAHMIA.

Ecan nmnanmpyercsa pabora ¢ BKIIOUYEHHBIM YCKOPEHHEM, TO €r0 HeOOXOAMMO BKJIIOYUTHL. IIpm 3TOM MOXKeET
BO3HUKHYTH MPOCKAKWUBAHME 1e1eBOi mosuiun. s kommencaimm 3roro addexra HeoOX0uMo yBeInaeHne
3Havuenus K.

Ha sTom srane mepsuunas macrpoiika PID xortypa 3asepinena. [losyuenunie ko3dduiimenTsr B O0IbIITAH-
CTBE CIYyYaeB romarcda st paborwl. Jms mampmeiimeit ontumu3anmn Ko3MPUIMEeHTOB OHN BAPUUPYIOTCS C
[IOCTOSHHBIM KOHTPOJIEM KAYECTBA 0 BHIOPAHHBIM KPUTEPUSAM CKOPOCTH, HMO3ULMUA W IIyMa C YyY€TOM HUX
Ba’KHOCTHM B KOHKDETHON 3a/1a4e€.

ITpumeuanmne: He pekoMmeHIyeTcs OJHOBPEMEHHO M3MEHATH Gosiee 0aHOr0 KO3 dUImenTa mpu HacTpoiike
PID perymaropa.

Baxxno: BAZKHO. Kpaiire He peKOMeHIyeTcsl yCTaHABIUBATEL Cpa3y OOJbINNe 3HAYEHNsST KOI(DDUIMEHTOR
PID perynstopa uin pe3ko UX U3MEHATh. JTO MOKET IMPUBECTH K CAMOBO30YKIEHUIO KOJIEDAHU CKOPOCTH
HA BallleM JIBUTATEJE U MPUBECTH K MTOJIOMKE.

4.2.9 Feedback EMF

4.2.9.1 Npenmyuwecrsa
e Bcerma coxpansier cuHOCYHIAIBHYIO (DOPMY TOKA, ITO ODecrednBaeT OecIryMHyo paboTy;

e Ha BbICOKHX CKOPOCTAX OH MOXKET AUHAMWYECKHU aJalTUPOBATHCA K BHEITHUM HArpy3kKaM, OrpaHnve-
HHUAM TOKa U HaIIPAXKEHUA (aBTOMaTI/I‘{eCKI/I CHHZKaeT CKOpOCTb);

e Ha HM3KUX CKOPOCTSX WCIIOIH3YET 9acTOTHOE yIIpaBjenue 6e3 KOHTPpOosd no3uiuu poropa. Korma moso-
JKeHue POTOpa HaYMHAaeT Bbl/IaBAaTbh KOPPEKTHBIE IIOKA3aHUs aJIT'OPUTM IIE€PEeKII0YaeTcs Ha I10JIe0pUeH-
TUPOBHHOE yIIPaBJjieHrue ¢ 00paTHOM CBA3bIO 10 no3unuu poropa. llopor nepexksroyenus nHAMBULyaJI€H
JUIST KarKIOTO JBUTATEJIsI, OH OIPEESIeTCS KQ4eCTBOM OIIEHKM BBIIABAEMOIl HAOIOMATEIEM MO3UINU
poOTOpa;

e He ucnonbayer gatuuk nosuruu (encoder);
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e Mozxker paborarh B TpeX PEKUMAX:

— MTPA - naunbosiee S5KOHOMUYHBINA PEKUM, XapAKTEPUYIOMINNCT MUHUMAJIbHBIM TOKOM, HO Ha-
MIpsizKeHne OBICTPO PACTET CO CKOPOCTHIO, I = 0;

— FW - pexuM TOHUKEHUS MOTOKOCIHEIJIEHNs, AKTUBEH, KOI/IA 3aaHHOW CKOPOCTH HEBO3MOXKHO
JIOCTUIHYTDH IIPU TEKYIIUX OrpAHUYeHusX HanpsikeHust, ucnoiab3ys MTPA, I; < 0;

— Limit - pexXuM HACHIIIEHNS, KOTIA IBUYKEHNE C 33 IaHHON CKOPOCTHIO HEBO3MOXKHO. Bo3HmKaer
MIPY HACBIIIEHUN HAPSKEHUS U CUJIbI TOKA. B HeM mpuBO, BBIIAET MAKCUMAJIBHBIIT MOMEHT OTIpe-
JeIsIeMbIil TeKyIeil CKOPOCThI0 W OTPAHUYEHUSME 110 TOKY U BbicTaBisger ¢gpar PowerLimited.

BaxkHo: AIropuTm He IOJIKEH UCTIONH30BATHCS ¢ BKIIOUeHHBIM (yiarom «Position Controls. s mrasHocTn
xoma B EMF asropurme peaim30BaHO PACXOXKICHUE C PEAJHHON TMO3WIWH W MO3UINK 10 mpoduiio. Ecim
duar «Position Control «BkjII0YeH, MOrYT OBITH BBI3BAHBI JIOXKHBIE cpadarbiBanus Alarm. Yrobbr nzbexarn
JIOXKHBIX cpabarbiBanwmii cieayer Bo BKaagke «Position controly mocrasuth ramouky «Position Controly u
B mosie «Threshold» ykazarp momycrumyio ommbky. Torma mpu paccoriiacoBaHuM MO3UIKAH, B TVIABHOM OKHE
XiLab Oyzaer 3aroparbes uapukarop SLIP wu, eciu crour rasouka «Alarm on errors», kourposuiep Oyjer
epexouTh B cocrognne Alarm.

4.2.9.2 lMosepeHvie gsurarensi Npu BO34eNCTBAN BHELLHEN CUJbl

B pexxume gacToTHOrO ynnpaBJjeHus: - [lonoxxenne poropa He KOHTPOJIUPYETCsi, HO TOK PABEH HOMHUHAJIIb-
HOMY 3HaueHwWio. TOTHKO BHEITHSS CUJIA, TTPEBBINIAIONIAS MOMEHT Yy/Iep>KaHWs, MOXKET TIPUBECTH K TMOTepe
aroB

B pexxume 1mo/ieOpmeHTHPOBaHHOrO ynpasJieHus:: - Eciau cuma MOXKeT OBITH IPeooieHa, TO JBUKEHNE
TIPOJOIPKAETCS C 3AAHHON CKOPOCTDHIO. - Ecan cuia He MoKeT ObITh IPeoIoieHa, TO YCTAHABINBAECTCS (hJiar
PowerLimited n ycranoBieHHOe 3HAYMEHNE CKOPOCTH HAYMHAET YMEHBITATHCA B COOTBETCTBUHU CO 3HAYCHUEM
3aMeJJIeHNsl, YCTaBKA TOJIOKEHUsI, ONpeeiseMas JOTUKONW TeHepaTopa mpoduis CKOPOCTH (MHTErpas OT
CKOPOCTH), U3MEHSAETCS COOTBETCTBEHHO; - EC/u neficTBUE CHJIbI MPEKPAIAETCs, TO PACXOXKICHUE MEKLy
YCTaBKOI ¥ peayibHON mo3unueii Oymer kommerncupoBano 3a cuer PID peryaaropa mozurun; - Eciu cuna we
MOKET ObITh IPEOI0JIeHA IIPUBOIOM (IIPEBBIIAET YAEPXKUBAIOLLYIO CHILY ), TO HA IIOPOre CKOPOCTH HPOUCXOIUT
MIEPEKJTI0YEHNE C TOCIEAYIOMMUM OTKA30M POTOPA W IOTEPeil IMIaros.

4.2.9.3 Bobibop napamertpos L, R u backEMF pns anroputma EMF

Tocne BriaoueHus nuranus (nepekmodenus u3 cocroguus Power: Off) m nepen mauanom mepemerieHust
napaMerpbl R u L aBroMaTuyecKku Onpeie/isiorcs (CJbIIeH KOPOTKUil 3ByKoBOi curuas). Eciu 3tu napa-
MeTpPbI yCTaHABIMBAIOTCA depe3 uaTepdeiic xilab, stam nponyckaercs. /I1s mMOBTOPHOM OMEHKH apaMeTPOB
JIBUTATEJb JOJI2KeH ObITh Bo3BpaiieH B cocrosuue Power: off.
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TecunE
~ Device ~
Borders
Maximum ratings
Motor & Driver type
DC motor
ELDC motor
Stepper motor Differential -
Power management
Brake control Encoder counts per turn 4000 counts s
Contro\ [ Encoder reverse
Position cantrol
Home pasition Adaptive halding algorithm
PID control Encoder signal fiteri
TTL sync coder signal filtering
UART No filtering
Exmo Weak filtering
Metwork
About device Medium filtering
“ Program Strong filtering
Interface
Cyclic motion BackEMF estimator
Log [ Autodetect Inductance 0.0054 :
Graph
User units [ autodetect Resistance 74 s
uick start
gbuut [ autodetect Back-EMF coefficdent 0.0025 -
v Stage hd
Positioner name
Load settings from flash | | Load settings from file...
Default file location Save settings to flash Sawve settings to file...
Compare two files

Ha Brutasike Stepper motor MOXKHO JONOJHUTETHLHO HABHAYUTH CJIEAYIONHE APAMETDbI:
1. Resistance - conporusiaenne ooMoTKH R §2
2. Inductance - nugykrusaocts oomMorku L H
3. Back EMF coefficient -norokocuemnsenue poropa A, Hm/A
4. 3HavyeHme BCEX ITUX [MAPAMETPOB COXPAHAETCH B IMPOMUIIE JJis JIBUTATEIS.

Jlis OONBIMUHCTBA [OBUTATENEH yIOBIETBOPUTENHHO paboTaeT aBToompenenenue mapaverpa back-EMF
parameter. OnHAKO Ha3HAYEHVE TAPAMETPOB 4Yepe3 npoduiib odecnednBaeT OOMBITYI0 YCTORIUBOCTD AJITO-
puT™ma.

Suauvenus R Q u L H caexyer 6parb HenocpeicrBenHo u3 datasheet.
3HavyeHne TOTOKOCIEIIEHUsT POTOPa Ay, Hm/a MoxKeT ObITh TOIYYeHO CIEIYIONM 06pa3oM:

B datasheet maHo 3HadeHme s7eKTPOMExaHIIecKOro Koaddunnenra apurarens K, (torque constant, Hm/A)
unu xoadpdunuenta nporusodIC K,y (backEMF constant, Vs),, Torna

4K

Am = =, rae K snadenne Kepyp uin Ky, a m - 4uciio maros na obopor.

B datasheet nama HomuHanbHAsA CUJIa TOKA 4, (nominal current, A) u moment ynep:xkanus T, (holding torque,

Hm), rorna A, = %,me N - YHUCJIO IIAr0B Ha 00OPOT.
n

4.2.9.4 Bbibop ko3 puuynentos PID gns EMF

B pexxmnme mo€OpMEeHMPOBAHHOTO YTPABJIEHU, KOT/IA JTOCTYITHA OIEHKA IMOJIOKEHUS POTOpa, YIpaBIeHUE
MO3UIIMEH OCYIECTBIIsIeTCS pu momoIu cranaapTaoro PID-perynstopa. Ero koaddunuentsr obecreanBaroT
YCTOWYHUBOCTH [IBUTATENsI B ODJIACTH BBICOKAX CKOPOCTEMA.

TounocTb mo3uruu 1m0 TPOPUITIO OLIPEIETACTCT MHOTUME (DAKTOPAMHU:

e B pexxmme yaepKaHWUS - COOTHOIIEHWEM CHUJIbI VAEPXKAHUS W MeITaloNeil CUIbI, TaK YKe KaK y BCeX
AJICOPUTMOB OTKPBITOIO KOHTYDPA;
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e Ha Hu3kux CKOPOCTHAX - PACXOK/IEHUE PEAJHbHON MO3UIMN U IMO3UIUH 110 IPOMUIIIO HE JTOKHO IIPEBbI-
11aTh OJHOTO ITTara;

e Ha BBICOKMX CKOPOCTSIX PACXOKJEHHE MOXKET COCTABJISATH HECKOJIHKO IAroB, YTO OOYCJIOBJIEHO Iepe-
XOAHBIMU TIpoIteccamu, Kodddunmenramu 0OpPATHON CBA3W U HAJUYINEM BHEITHUX CHUJI.

Mbt npezgraraeM HCHOJIB30BATh CTaHAAPTHBIE Habop Ko dunuenros: K, = 3.6, Ky =0.028, K; =38

e K, yBenuuenne KOd(pDUIMEHTa YBEININBACT TOIHOCTD (YMEHBIIAET OMHUOKY 0.), YMEHBIIACT BpEMSI
peryJupoBaHud;

e K, yBenmuenue Kod(p(PUIMEHTA, YBEJIUINBAET AeMI(MUPOBAHNE CHCTEMbI W CHHKAET BHUOpAITUH.
HeycroiiamBocTb MOXKET OBITH CJIEICTBHEM CJIHIITKOM MAaJIEHbKOrO 3HadeHus K g;

e K, Majio BIUSET HA TOYHOCTH B TIEPEXOIHBIX PEKUMAX, HO YMEHbBIIAET MOCTOSHHYIO OITUOKY PH IBU-
KEHUU C MOCTOSHHONW CKOPOCTBIO M YCKODEHHEM, a TaKXKe IMO3BOJISIET KOMIIEHCHPOBATH OCTOSHHBIE
BHEITHIE CHIbI. BO MHOTHX TMPHUIOKEHUIX MOXKET OBITh MPUHAT Hy/1eBbIM. CIIUIITKOM 6OJIbIITOE 3Ha-
YeHHe MMPUBO/IUT K MOTE€PU YCTOMYUBOCTH.

4.2.9.4.1 Anroputm paboTtbi

Bxogom perynsaTopa sBJsieTcCs is:
e 0, - )kenaemoe nosiozKeHue poropa (pajx), 3Hadenue (GopMUPYeTcs reHepaTopoM npoduiis CKOPOCTU

e w, - JKejaemasl yrioBasi CKOpOCTh poropa (paz/c), 3Hauenne HOpMHUpYeTcsi reHepaTopoM mpobuiist
CKOpOCTH

¢ 0,,,w, - nosoxkenue poropa (paj) U ero cKOpocTb (paj/c), BbIYUCJIEHHBIE OLEHIIMKOM TOJOXKEHUs
poropa,

Bsoixon: I, - 3nadenne roka (A), oupenensiomee MOMEHT coszaBaemblil gsurarenem: M = Ky Iy, vae ky,
sJIeKTpoMexanndeckuil Koaddunuent (torque constant) gsuraresis

IMapamerpsr: K,, K;, K; - xo3bduiments: o0parHoit cBsa3u (3HadYeHHs 3aJaHHBIE BO BKIagke «PID
Controls).

3akoH ymnpasJjieHHusi: 1. Boruncienue ommbku peryaupoBanus: 0, = 0, — 0, Wwe = wWyp — Wi, 2. Pacuer
t
cumbt Toka: Iy, = Kb + Kqwe + K [, OedT

Perynsarop caHabkeH KOHTYpPOM ITPOTUBOHAKOILIEHHUSI, HA, OCHOBE AJITOPUTMA, YCJIOBHOTO HHTETpupoBanue. Poct
WHTETrPAJIbHON YaCTU MPEKPAIAETCs, €CJIU TPOU3OIILIO HACKIIIEHHE CUJIbI TOKA (|Iqr| > Imazdgr - 0e < 0)

4.2.10 Feedback encoder

B sToMm cityuae Bce mapaMeTpbl MOTOPa, B TOM YUCJE TOJOKEHUE U CKOPOCTh JBUYKEHUsI, U3MEPSIOTCS HEIo-
CPEJICTBEHHO € HOMOIIBIO HKO/EPA U UMEIOT PA3MEPHOCTH, OCHOBAHHBIE HA OTCYerax 3Hkozgepa. [losoxenne
0TOOPAXKAETCsT HEMOCPEJACTBEHHO B OTCYETAX YHKOAEpPaA, CKOPOCTH Bhipazkatorcs B RPM - oboporax B MUHYTY.
CKOPOCTD IBUKEHUS PACCIMTHIBAETCS KOHTPOJIJIEPOM HA OCHOBE JAHHBIX 00 M3MEPEHHON CKOPOCTH U 3HAYe-
HUHU KOJIMYECTBA MMITYJIbCOB SHKOJEPA Ha OIWH MOJHBIH 060POT OCH MOTOPA, YKA3AHHBIX B OJIOKE HACTPOEK
obparHoit cBa3u Bo BKiuajke Hacrpoiika kunemaruku asuxkenus ([lazoswii dsuzamens), (DC momop). Or-
MeTuM, 9TO B ciaydae ucnosib3oBanus DC Moropa pesrcumv, noddepocanis 3a0annoti cKopoCmu, 08UNCEHA
6 3a0aHHY0 MoKy W BCE MPOU3BOAHBIE OT HUX PAOOTAIOT ¢ TOMOIIbI0 anroputmoB PID-perynuposanus n
TPeOYIOT COOMEEMEMey UL Hacmpoer. J1si MaroBpIx ABUraTes el pexknM BEAYIIEro IHKOAEPA OMTHMU3U-
pyer yhpaBjieHue IBUTATEJIEM, 33 CUET Yero YMEHBINAIOTCS IIyMbI TPU JBUKEHUU, CTAOUIBHO TPOXOIATCS
PE30HAHCHBIE CKOPOCTH, JTOCTUTAETCsT DOJIbIIAs CKOPOCTh BPAIEHUS [0 CPABHEHHUIO C PEXXUMOM paboThl 6e3
9HKO/Iepa, 6€3 PHUCKa MOTepH IIAaroB, MPU KOTOPBIX COMBAETCS KOOPAMHATA W TPeOyeTcs MOBTOPHAS KaAUO-
posKa.

Hoseiit anropurm pocrynen ¢ mpomuBkoit 4.0.7+. Ucmoms3yiite Xilab 1.13.13+ ycramoBuTe mapamerp
Feedback B Encoder B nacrpoiikax Device -> Stepper motor page.
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4.2.11 Feedback encoder mediated

Pexum «Feedback Encoder mediated» npenunasnaden ajis cucrem ¢ 00abminMu JTIOMTAME, TO3BOJIAT JOCTHIh
JKeJIaeMOil KOODMHATHI TI0CJI€ HECKOJIbKUX HoBTOpenuii (B cpeareM or 3 10 10). DTOT peskuM HUCIIOIb3YeTCs
JIId IIarOBbIX JBHUIATEJICH.

B mannOM pekuMe BCce mapaMerpbl MOTOPA, BKIIIOUYAS TOJOXKEHUE U CKOPOCTh, 33Iaf0TCS M OTOOPAYKAIOTCS
Ha, OCHOBE JAHHBIX 3HKOMAEpa. OIHAKO B KOHTPOJLIEPE CAMO JIBHKEHNE OCYIIECTBJISETCS B Iarax.

IpwaImn paboTs:
e 3ajaHHasi KOOPAWHATA, [OJy9YeHHAsl OT BHENIHero uarepdeiica, npeobpasyercs B KOJIUIECTBO IIATOB.
e KoHTpOJIJIED BBHIMOJHSAET MEPBYIO UTEPAIWIO JIBUKEHUST HA PACCINTAHHOE KOJMYECTBO IIIATOB.

e Ilo 3aBepiennn ABUKEHNS KOHTPOJIJIEDP MPOBEPSET (PAKTUIECKOE MOJIOKEHUE TI0 JAHHBIM HKOIEPA.

Ecin daxTuueckoe nosioxkeHne OTIMYIa€TCS OT 33 [aHHOT0, PACCIYUTHIBAETCS HOBOE OTKJIOHEHWE, W TIPO-
IIECC MTOBTOPSIETCs [0 AOCTHKEHUS HEOOXOIMMON TOYHOCTH.

DTOT aJIrOPUTM IOCTYTEH B npowuske eepcuu 4.5.2 u Hoeee. XILab eepcuu 1.17.2 u Hoeee. Bubauomera
Libzime sepcuu 2.12.1 u nosee.

Jma akruBanuu B XILab: ycramosure mapamerp «Feedbacks na «Encoder mediateds B mactpoiikax: Device
-> Stepper motor page. qnsa akruBanuu B 6ubaunoreke Libxime: ucnonb3yiire set feedback settings u ¢ar
FEEDBACK_ENCODER_MEDIATED.

4.2.12 Pexxnmbl OCTaHOBKWN ABUXXEHUS
B kouTpomIEpE CYIIECTBYET IBa PEKUMA TTPEKPAICHUS JTBUMKEHUS:
o HewmengenHasi OCTaHOBKA;

® OCTaHOBKa C 3aMeIJIEHHuEM.

4.2.12.1 HemepnenHas ocraHoBKa

Hewmennennas ocranoBka mBmkeHws mpoucxoaut mo komamme STOP. Konrposep crapaercs MTHOBEHHO
OCTAHOBUTDH BPAIIIEHUE BAJIA, IBUTATE . ITO MOXKET IPUBECTH K MPOILYCKY IAr0B B IIIATOBOM JIBUTATEJIE, €CIIN
HE UCIIOIb3YeTCs O0paTHASA CBA3b. Pe3Koe MpeKpalienne IBUKeHNsT MOXKeT MarybHo BIUATD Ha 000PYyIOBaHIE,
HaIPUMEDP, MOXKeT IMPOU30UTH CIABHUT O0PA3IOB HA IPEIMETHBIX CTOJUKAX MUKPOCKOIIOB WU HOTPe0OBATH
JOIIOJTHUTEJbHOI IOCTUPOBKM OITUYECKON JIMHUU IIOCJE PE3KOI OCTAHOBKH.

IIpenynpexxaenune: Korga KOHTpoOsIep HACTPOEH Ha OCTAHOBKY MO CPabATHIBAHWIO JIEBOTO/TPABOTO
KOHUEB020 BLIKANOYATENA, TO BCETHAA IMPOUCXOJIUT IKCTPEHHAA OCTAHOBKA MPU JOCTUKEHUM KOHIIEBOTO
BBIKJTIOYATENsI. DTOTO HATO U30EraTh.

4.2.12.2 OcraHoBKa € 3amej/ieHUEM

OcraHOBKa JBMKEHUS C 3aMeJIEHNEM BhIMOIHsAeTCs 10 Komanae SSTP. B 3ToM pexkume MPONCXOAUT ITaBHAS
ocTaHOBKa ¢ 3amemyienueM Deceleration, eciii OHO He OTKJIIOUEHO B HACTPOMKAX J8UIICEHUA C YCKOPEHUEM,

Ilpenynpexgenue: Ecmu dsuorcenue ¢ yckoperuem OTKIIOUEHO, TO PASHUIIBI MEXK Y PEKUMAME OCTa~
HOBKU C 3aM€/IJIEeHIEM U HeMe I IeHHOIT ocTanoBku He Oyzaet. [lo komanae SSTP OyneT mpoucxoanTh pe3Kas
OCTaHOBKA.
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4.2.13 PID anroputm gnsa ynpasnenus BLDC pgsuratenem

4.2.13.1 Onuncaxne anroputma

Vupasnenne BLDC msuraresnem ocymiectBisiercst ¢ momorbio PID perymsropa. Perynupyemoit Besmannoit
ABJgeTca koopauHaTta. [laa obecrnevenns BO3MOXKHOCTH [IBUKEHUS, CAMA PEryaupyeMas KOOPIWHATA, U3Me-
HSETCS B COOTBETCTBUY C YCTAHOBJIEHHBIMU HACTPOUKAMUY JIBUKEHUS W MOCTYIUBIINMY KOMaHgamu. VI3Mensi-
IOIIYTOCS BO BPEMEHU PEryJInPyeMyio KOOPAMHATY fajiee Oy1eM Ha3bIBATh OeryImeil mo3unueii. ¥ mpaBIsionmM
CUI'HAJIOM PEryJisiTOPa sBJSETCS MOJYJb BEKTOPA TOKA, KOTOPLIN (BEKTOD) YAEPKUBAETCs IIEPIEH IUKYJISAPHO
poropy. @opMmysia s BRIUUCIEHUST YIIPABIISIONIErO BO3IEHCTBUS:

E
U(t) :I—|—P+D:Kp.E(t)—&-Ki/E(t)dt—i—Kdddit),where:

U (t)- yupasmsroiiee Bo3aeicrBue
E(t)— pasuuia Mexay 6eryieii KoopaumHATOM U TEKyInel KOOPANHATON JBUraTe s

Ky, K, Kq - Koo OUImenTs ycuIeRns mporopIioHaIbHON, MHTerpanbHoil n mnddepeHnnaabHoi cocTaBIs-
IOIUX PeryJisitopa, coorsercrsento. KoaddummenTs! peryasTopa 3a/1al0TCs ¢ MOMOIIBIO COOMEEMCmeyouLe-
20 menro nporpammbl XiLab uiu ¢ nomornsio Ber3osa dbyukiuu set pid _settings(), (cm. pasmen Pyrosodcmeo
10 NPOZPAMMUPOSAEHUIO).

PID-koaddurpentst B asiropurme yupasienus BLDC umeror Tor ke cmbics, 9yro u B ynpassieaud DC. Cwm.
BIWSTHUE Pa3IUIHbBIX cocTapiasomux PID, pekoMmerngammm mo HacTpoiike u 3amevdanus B rnase PID anzopumm
oas ynpasaenus DC deuzamenem.

4.2.13.2 PyyHas HacTpoiika koadduumentos PID-perynartopa

s Tomko#t HacTpoiikum KodddunmentoB PID-peryagaropa cyiecTByer cHemuajbHOE OKHO IIPOrPAMMBI
XiLab. B okHe BBIBOINTCS 3aBUCUMOCTL OT Bpemenn ckKopoctn BLDC-apuraresns m ONMMMOKU CIICIOBAHUS
COOTBETCBYIOIEH KOOPAWHATE, BU OKHA MMOKA3aH HA CKPUHIIOTE HUXKE.
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Puc. 4.14: Okuo nmacrpoiiku PID perymasrTopa.

CrabunbHoe yJep:KaHue MMO3UIUU SABJISETCH OOS3aTeJbHBIM YCIOBHEM I KOPPEKTHOH pPabOThl MOTO-
pa/uo3unmonepa. D10 03HAYAET, YTO 1I0C/Ie JOCTUZKEHUs 3aJAHHON TOYKU [I0JOKEHUE JI0JKHO COXPAHATHCS
6e3 mpeiica, Komebanuit U ¢ MUHUMAJIHLHOM yCTAHOBUBIIEHCsS OMMOKOi. TOIBKO TPU BBIMOIHEHUN ITHX YCIIO-
Buil pyuHas HACTpOiika mapamerpoB PID-perynsropa Oyzer maBaTh KOPPEKTHBIE PE3YIHTATHI.

4.2.13.2.1 Wlaru no Hacrpoiike k03 huumeHTos:

Hnsa macrpoiiku PID-perynsaropa y BLDC MoTopa HAaCTpO#Ky BCera HAUMHAIOT ¢ MUHUMAaJIbHOW CKOPO-
CTU BpallleHus, YTO0bI JIBUKEHUs ObLIN OE30MaCHBIMY U yIPABISAEMBIME, & MOTOP HE yXOIWJI B CHUJIbHBIE
KOJIEOAHUS.

ITar 1. Ycranosure unrerpanbhbiii (K;f) u nuddepennmanbupiit (K, f) koadduipenrsl paBHbIMU HYIIIO.
Hauunaiite nocrenenno yseaudusars npouopiponanbusiii (K, f) koaddunpenr. Pekomenayercs nHadn-
Hatb ¢ 0,1 u xaocoud pas yeeauuwusamv waz 6 10 pas (0,1 — 1 — 10 — ... ). Cuagasa MOTOp MOKET
HE PEarnpoBaTh HA JBUWKEHWUsI, HO MPU JOCTUKEHWN HYKHOTO JIMANA30HA TMOSBUTCH OTKIUK. Ilpu caurmkom
BBICOKOM 3HadeHuu K f OTKIMK Ha /BUZKEHHE MOXKET CTaTh PE3KUM H MOTOD MOXKET HA4YaTh J[POKATDH H/IH
KosebaTbesa. 13 aroro ciemyer 94To KOI(MOUITUEHT CIUIITKOM BBICOK, M HY?KHO YMEHBIIUTH €ro 10 MOMEHTA,
KOT/Ia BPAIIEHNE OCTAETCs OT3bIBIUBBIM, HO 0Oe3 jumHux BuOparuii. ITorom HacTpoiiku JOJI2KHO OBITH
cTabuwibHOE TIJIaBHOE ABUXKeHUe ¢ ObICTPOl peakiineii Ha U3MeHeHNe ABUXKeHUs, 6e3 JIpoKaHUSA
U PBIBKOB.

Ilar 2. Hacrpoiiky muddepennuanpuoro koaddunuenra (K,f) pekomenayerca naumnatb ¢ 0,01 u
Kaoiconll pas yeeaunusams waz 6 5 pasa (0,01 — 0,056 — 0,1 — ... ). OcuoBHas 3anava Kyf - nogaButh
kosiebanus. Eciu npu pazrone u TopMoxKeHur KOJaeOaHus yMEHBIIAIOTCs, 3HAYUT HACTPOWKA BBIIOIHEHA, IPA-
BuJIbHO. CIUIIKOM GOJIBINTOE 3HAUEHHUE NEIAET JBUTATENb BAIBIM U CO3IAET 3ana3abiBanue peakiuu. ltorom
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HaCTPOUKU JOJKHO OBITh YBepEHHOE W POBHOE JIBHXKeHUe 0e3 KojiebaHmil Mpyu N3MEeHeHUN CKO-
poctu.

Ilar 3. Unrerpanbubiii koaddunuent (K; f) crout Hayars HacTpauBarh co 3uauenus 0,001 u xaorcdoi
pa3 yeeaunwusamv waz 6 5 pasa (0,001 — 0,005 — 0,01 -> ... —). Kosbdunuenr K;f nonxen ybparsb
OCTATOYHYIO OMHUOKY - TO €CThb MOTOP Oy/JeT TOYHO y/IEePKUBATHh 33IaHHYI0 CKOPOCTh WJIU IIOJIOKeHue, 6e3
3ameTHOrO cmerrenus. [Ipu caurmkom 6osbiom 3uadennn K; f, IBUTaTeih HAUMHAET PACKAIUBATHCS W YXOIUT
B camokojiebannsg. ViTorom HacTpoiikKu OJI>KHO OBITH TOYHOE y/epXKaHWe IMo3uliuu 0e3 yxoma B
cTopoHy u 6e3 nmorepu cTabUIBHOCTH.

4.2.13.2.2 Hacrpoiika PID-perynatopa npu pocte macchbi:

1. Jlna wmagasa Hy:KHO OneHuTh PID-k03ddunmenTsr. YauThiBas CTPYKTYPY YIPABISEMON CHCTEMbBI, WX
MOXKHO BBIUHCJIATH 10 YIPOIIEHHBIM hopMmyiaM. [Ijis 9TOro UCIoIb3yI0TC MapaMeTphl U3 JOKYMEHTa~
MY HA COOTBETCTBYIOIIUI ABUTATETb U TO3UIUOHED.

e K,, - ssekrpomexanudeckuii koadduumenr npuraress [H / A] (momenT co3gaBaemMblii cuioii Toka
1 A). Moxket ObITh BBIYUCIEH Kak oTHOImeHne K, = %, rae F,, - HomuHaabHas (MakCUMabHOe)
YCHJIME CO3/IaBaeMoe JBuraresieM, I, - HOMUHAIbHAS (MaKCHMAJIbHAs) CHJIa TOKA.

e M - Macca Harpy3ku (Kr).

.U:T_

m

IIpumep gus moaBu>kkm 8MTL1301-170:

e 3arpy:xkaem npodusb A 310l nogsukku. U3 Hero y3uaem gedonarasie PID-ko3ddurimenTsr:
Kp 200 000, Ki 250, Kd 625.

o Kospuyuenm km paccuurbiBasicsa 110 (popMyJie BbllIe, /Jid JAHHOIO IO3UIUMOHEPa OH PaBEH

12,9.

e Ucnons3ys dbopmyny nocantaem PID kosddunmentsr qys maccot 4,7 xe. 0 = 4.7/12.9 =
0,3643.

e 3Hadenue ¢, KOTOPOe Mbl HALLTH paHee mo dopmyse, ymHOKaeM Ha jgedonarabie PID koad-
durmenTsl 13 TpOMUIS U MOy IAEM:

— 200000 - 0, 3643 = 72860;
— 250-0,3643 = 91,075, okpyrasem 10 91;
— 625 -0,3643 = 227,6875, oxkpyrasgem 10 228.

2. Boicrasuth k03(pGUIMEHTHI, paccunTanubie 1m0 (opmynam, Haxars Apply. B aaasrom oxne XiLab
HaykaTh KHOMKY Zero. B mome Move to BoicraBuTh 0, ormpaBuTh kKomanmy Move to. Isurarens mo7-
2K€H OCTaHOBUTHCA. [lompoboBaTh CABUHYTH TO3UIUIO PYKAMU, YOEAUTHC, 9TO OTKJINK MPABUIBHBIHN -
JIBUTATEJIb CTAPAETCS BEPHYTHCs B HYJIEBYIO IO3UIUIO (PEBEPC SHKO/AEPA HACTPOEH BEPHO).

3. B nacmpotixar dsusicenus, BBICTABUTH MAaJIEHbKYIO CKOPOCTh, HaxKaTh Apply. B 2aa6mnom okne Havars
JIBUYKEHNE B CTOPOHY. EC/in HaumHAIOTCsT BUODAIMH U CPBIBBI, HYKHO YBeJTMINBATE AuddepeHnnaabHbIi
k03 dunuent (Kdf), yBenuunsars, moka 3aMeTHO yMeHbIeHUE KOJIeOAHNNA CKOPOCTH OKOJIO TPeOyeMo-
T'O 3HAQ4YECHUAd.

4. Ecnu Bubpanuu uMeroT 3BYyKOBbIE 4acTOThl (IIO3UIMOHED M31a6T IPOMKHIl 3BYK DU JIBUKEHUU), BO3-
MOXKHO, cyieayer yMeHbInuTh Kodddumuent Kd wiu Bce KoadpumueHTs! MPOIOPIUOHAILHO.

5. Uurerpanbubiit koabdunment (Kif) orseuaer 3a nonaganue B 1e1€BYI0 NO3UIMIO, JIJIS TPOBEPKU Y100~
HO HUCIO/Ib30BaTh KoMaHay Shift on.
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6. s bosiee TounOM HacTpoitku KO3 dunmeHToB ucnosib3dyiire okao Oscilloscope, B 3rom okHe Budya-
JIM3UPYETCs ONTMOKA CJIETOBAHUS JJIs TAHHBIX TTapaMeTPOB JBHKeHUs. UTOOBI OTKPHITH OKHO HYKHO
HaxxaTh KHONKY PID tuning.

7. Tlocse Toro, kak KO3 DUIMEHTHI HACTPOEHDBI, MOYKHO UX MPOIOPIIMOHATIBLHO MEHSITh, 3TO COOTBETCTBY-
€T yBeJIMYEHUIO/yMEHbIIEHUIO MACChI, OTKJIMK Ha BO3JefcTBUE CTaHOBUTCH GoJiee/MeHee MoLiHbiM. 1o
OUTHCS TOTO, YTOOBI PE3KNE OCTAHOBKY HE MPWBOINUJINA K CPBIBAM BUMKEHHUSI.

4.3 OcHoBHble BO3MO>XXHOCTU KOHTpOJIJIepa

4.3.1 Moppep>xnBaembie TUMbl MOTOPOB

B nacrogmuit momenT konTposuiep noggepxkusaer 1arossie, DC u BLDC moropsl. XapakTepucTuku moji-
JIEPXKHUBAEMBIX JIBUTATEJIEH MOXKHO LHOCMOTPETH B paszjese Ternuveckue Tapaxmepucmur .

4.3.1.1 Lllarosbie moTOpbI

OCHOBHBIM apaMETPOM IMIArOBOIO MOTOPA ABJIAETCA er0 HOMUHAJIbHBIR TOK. HOMUHAIBHBIN TOK ABUTaTENS
MOXKHO YCTAHOBUTH BO BKJajke Hacmpoixa wunemamuru dsusicenus (Illazoswiil deuzamens).

Baxkmo: YCTaHOBKA 3aBBINIEHHOTO TOKA MOCTENEHHO MPUBEIET K TEPErpeBy MOTOPA W ero (pu3mdecKoit
mosioMke. O0s13aTeIbHO TPOKOHTPOIMPYHTE, 9TOOBI ObLI YCTAHOBJIEH HOMUHAJIBHBIM TOK, COOTBETCTBYIOIITHI
HCIOIb3YyeMOMY TO3UIHOHEPY. B mpeaycTaHOBIeHHBIX TPOMUIIX TO3ZUIIHOHEPOB BCE HACTPONKH Y2Ke CIeTaHbI
MTPaBUIIBHO.

JpyruM BaKHBIM MapaMeTPOM ABJIAETCA DEYKUM JIeIeHUd Tara. B MOTHOIIAaroBOM peKnuMe MOTOpD TepeMe-
[IAETCs HA BEeJIMYMHY yTJIa [ara (HanpuMep, Asuraresib ¢ marom 1,8° copepruaer 200 maros 3a OJuH MOJIHbBLI
obopor). B pexkume zesenus 1mara OCHOBHOW IIar JABUIaTess MOXKET JeJuThbes 10 256 pa3. [lesenue miara
YIIY4IIaeT [VIAJKOCTh IePeMeInennit 1 MuHuMu3upyer 3bdeKTsl Pe30HAHCA HA HU3KUX CKOPOCTSX.

JloCcTymHBI CAEAYIONINE PEKUMBI JICJICHUS 1Tara;

1 (mostHbIit) Trar
e 1/2 mara

e 1/4 mara

e 1/8 mara

e 1/16 mara

e 1/32 mara

e 1/64 wara

e 1/128 mara

e 1/256 mara

Pexkum Mukpoliara ycranaBiuBaeTcs BO Braagke Hacmpotka xunemamuru deusicerus (Llazoswiti momop)
WJIM KOMAHJIAME HACTPORKHU MOTOPA, CM. pazzes Onucanue npomorkose 06mena u OIIMCAHUE COOTBETCTBYIOMIMX
byukIwit B pazgene Pykosodcmeo no npozpammuposaniiio.

IIpumeuanue: Kourposuiep Bcerza ucnoib3dyer BHyTpenHee jaesenue mara 1/256. Ilpu cvene nosnb3osa-
TejieM JieJieHus mara Ha bosee rpy6siit, B II0 orobpazkaiorcs TOIBLKO KpaTHble 06ojiee rpyboMy JIeJIeHUI0
MO3WINK, YCTAHOBKA, U TIEPEIada CTAHOBUTCS BO3MOXKHA, TOJBKO B TaKWX, O0Jee rpyObIX JeIeHUsIX. TO CIe-
JIAHO J1J15 TIOJJIEPYKKH YCTapEBINero ¥ COBMECTUMOCTH € y e cyrectsyionmm 10, paborarommm Ha TeTeHnsIX
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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 OJIUH HEIIOCPEACTBEHHBIM IIapaME€TPOM ITaroBOro MOTOpPa ABJIAETCA KOJIHYIECTBO IIOJTHBIX ITAaroB Ha 060-
POT. DTa HACTPOHKA HE BJMSET Ha ABUXKEHHE, HO HCIOJIb3yercs B OJIOKE KOHMPOAA NPOCKAAb3VLEAHUSA WII
npu pabore ¢ 0OpaTHOM CBA3BIO IO SHKOJEPY .

Ilpnmeuanue: KorTposiep momiep:KUBaET IMArOBbe MOTOPBI C JATYMKOM OOPATHON CBA3U - YHKOIEPOM.
OnKkodep MOKET HCIOJL30BATHCH KAK OCHOBHOM IAT4YuK 1OsioKeHus (nodpobree) wid s ODHAPYKEHUs
UPOCKaJIb3blBaHus, Jodra uiau norepu waros (nodpobuee). Ucnonb3oBanue sHKOIEpa CHOCOOCTBYET Cra-
OMIFHOMY MPOXOXKIEHWIO PE30HAHCHBIX CKOPOCTEl 6€3 CPhIBA IBUKEHUSA.

4.3.1.2 DC moTopsi

B orsimuuu or nraroBoro moropa, s yupasieaus DC MOTOpOM KOHTPOJLIEPY HEOOXOAUMO HAJIUYUU OOpaT-
HOW CBSI3U MO3UIMY JIBUTATEsA. B HACTOsIIEE BpEMsT, B KAYECTBE JATYUKA OOPATHON CBA3U IO/IEPAKUBACTCS
TOJILKO 2HKOdED.

OCHOBHBIMU TIAPAMETPAME MOTOPA SBJISIOTCS MAKCHMAJBHBIA TOK W HAIPSKEHUE, KOTOPHIE YCTAHABJINBA~
1oTcst Bo BRaaake Hacmpotka wunemamuru dsusicenus (DC momop). OCHOBHBIM mapaMerpoM sxkodepa
SABJIAETCH KOJIMIECTBO OTCIETOB HA 0OOPOT.

Baxxmo: YcTaHOBKA 3aBBINIEHHOTO TOKA MMOCTENIEHHO MPUBEIET K TEPErpeBy MOTOPA W ero (pu3mdecKoit
mosioMke. O0s13aTeIbHO TPOKOHTPOIMPYHTE, 9TOOBI ObLI YCTAHOBJIEH HOMUHAJIBHBIM TOK, COOTBETCTBYIOIIUI
HCIOIb3yeMOMY TO3UIHOHEPY. B mpeaycTaHoBIeHHBIX TPOQUIIX TO3UITHOHEPOB BCE HACTPONKH y2Ke CIeTaHbI
MIPaBUWJIBHO.

Baxkuo: YcraHoBKa HENPABUIBHOTO 3HAYEHUS KOJIMIECTBA OTCYETOB FHKOAEPA HA 000POT MPUBEIET K TOMY,
9TO yCTAHOBJIEHHOE 3HAYEHWE CKOPOCTH HE OyJIeT BBIAEPXKHUBATHCS MPABUILHO. B HEKOTOPBHIX CIIydasix 3TO
MOZKeT IIPUBECTHU K II0JIOMKE [IO3UIMOHEpa UJIU PEeyKTopa.

Vupasaeane DC moTopom mpousBogutcs ¢ nomomibio PID pezyasmopa. Tlepen Hagamom pabOThl pEKOMEH-
JIyeTCs BHUMATEIBHO O3HAKOMUTHCs C pasnerom PID anzopumm dasa ynpasaerus DC deuzamenem.

Baxxnao: Henpasunbubie nacrpoiiku PID peryssitopa MoryT nmpuBecTs K MOJIOMKE HO3UIHOHEpa. B mpepycra-
HOBJIEHHBIX MTPOMUIISIX MO3UIIHOHEPOB BCE HACTPOUKHM yIKe CIEeJaHbI MPABWIbHO. Be3 kpaiineil HeoOX0IuMOCTH
HE PEKOMEHIYETCS CAMOCTOATEIHhHO U3MEHATH JTaHHbIE HACTPOUKH.

4.3.1.3 BLDC morTopsi

ITpomnuBku Bepcum 4.1.x u HOBee nojaepxkusatoT yiupasiaeane BLDC. Kak u gy DC, jyis yupas-
nerns BLDC meobxomnm maTunk obpaTHOl ¢cBs3u. B HacTosiee BpeMs: B Ka4eCTBe JATUNKA 00pPATHON CBA3M
MTO/I/IEPYKUBAETCSA TOJBKO IHKOIEP.

OCHOBHBIMHU MapaMeTpaMu MOTOPA SIBISIOTCS MAKCUMAJbHBIM TOK W HANPSKEHUE, KOTOPbIE yCTAaHABINBA-
1orcst BO BKiaake Hacmpotika xunemamuku deusicerus (BLDC momop). OCHOBHbIM LIapaMeTpoM axKodepa
ABJIETCSA KOJIWYECTBO OTCUYETOB Ha 0OOPOT.

Vupasneane BLDC moropom mpoussoautcst ¢ nomotnbio PID pezyasmopa. Ilepen HadamoMm pabOThI pEKO-
MEH/IyeTCsl BHIMATEIbHO O3HAKOMUTHCS ¢ pasaenom PID anzopumm daa ynpasaernus BLDC deuzamenem.
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Baxmuo: Kak n gms DC moropa, BaXXHO yCTAHOBUTH MPABUJIBHOE 3HAYEHHE MAKCHMAJIHLHOTO TOKA, KO-
JUYecTBa UMITYJIbCOB Ha 000poT, PID-k0addunmentos. Takke Ba’kHO yCTAHOBUTH MPABUIBHOE 3HAUECHUE
KOJIMYeCTBa TOJTI0cOB. HenpaBubHble 3HaAYEeHNsT MOTYT IPUBECTH K TIOJIOMKE

IIpumeuanue: [lpu BRIIOUEHWM KOHTPOJIIEPA U MEPBOM JIBUKEHUHU MO3UIMOHEPA MOTYT HAOJIOIATHCS KO-
JiebaTe/IbHbIE JIBMKEHUs. DTO HOPMAJIbHOE TOBEIEHNE, CBSI3aHHOE C TeM, 9YTO KOHTPOJIJIEP M3HAYAJIbBHO HE
3HAET TEKYIEro MOJOXKEHUs MO3UITUOHEPA, TOCKOIbKY HE MOIIEPKUBAET JATIUKA XOJIa Wik aDCOJTIOTHBIN
sukozep. Ilocse mepBoro nBuzKeHWsT KOHTPOJIIED ONPEIesieT MOJOXKEHUe, U 10 CIELYIOMEro OTKIYeHUsT
nuTanusg Oyaer paborarh CTaOUIbHO, O€3 KoeOaHmil.

4.3.1.4 Kpurepuin Bbibopa moTopa

st ynpaBieHre TOKOM B 0OOMOTKAX MOTOPa UCHOIb3YeTCs IPUHITAIT ITUPOTHO-UMITYIBCHOM MOy TSN, TPH-
BOJAIIMI K KOJleOaHUsIM TOKA HA YaCTOTe MOAUYJ/Isiliuy (TAK HA3bIBAEMbIil «TOKOBbII pulii» ). B 3aBucumocru
OT TIAPaMeTPOB HCMONB3YyeMOr0 MOTOpa (MHIYKTHUBHOCTH €r0 OOMOTOK, OMHYECKOE COMPOTHBJIEHUE) PUIITLI
MOXKeT ObITh pasHbiM. Takue pe3kne KOJIeDaHUsT TOKA MOTYT MPUBOAUTH K TOMY, YTO MOTOP HATPEETCS CUJIb-
Hee, YeM OXKUIAETCS MPU HOMUHAJIHLHOM TOKE, T.€. %—}gl > 1, rae RI? - MOUHOCTD, KOTOpas OKHIa1ach
ObL TIPY TPOXOXKIEHUH MOCTOSAHHOTO TOKA Ig, Preg - JelicTBATEbHAS MOIITHOCTD, BbLIEJIsIeMasi B JBUTATEIIE.
Yr00bI OIEHUTH HEPErPEB, PEKOMEH/IYEM BOCIIOIB30BATHCS CJAEIYIONUM IPadpUKOM:
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Relative heat

0.0 0.5 T 1.0 1.5 Tz.o 2.5
Tab1 DCERE13 R_I:T DCE1524
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Ta6nnna 4.4: 3navenns mapamerpa RT /L mj1st HEKOTOPBIX 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

DCERE25 0.2106

ITocaenoBaTeabHOCTD JelicTBUI:

e Pacuér mapameTrpa %, rae R, L - conpoTuBjieHre U WHIYKTUBHOCTH OOMOTKH (CM. JOKYMEHTAIMIO Ha,
cooTBercTByOmuil MoTop), T’ - Bpems nepuoga Momyssiuu. Ero ciemyer B3arh paBHbiM 51.2 MKC f1j1s
ITArOBbIX MOTOPOB U 25.6 MKC Jijisi JIBUTATEIEH TTOCTOSHHOI'O TOKA.

e Pacuér napamerpa %, XapaKTEPU3YIOIIEro [IPEBBINIEHNE ITUTAIONIErO HAIPIKEHUS HAJ HOMHHAJIb-
ubiM. Tyt V - Hanpsikeaune nutanus, R - conpoTuBienne 0OMOTKY, [; - TOK CTAOMIM3AIUN.

e Ompenesnenne neperpesa. Ilocsie mepBBIX ABYX IIAroB Ha rpaduK MOXKHO HAHECTH COOTBETCTBYIOIILYIO
TouKy. Temepsb HYKHO OMPEIETUTH 00JIACTH, KOTOPBIE COOTBETCTBYIOT CTEMEHsIM Tieperpesa. Hampumep,
obnactu Mexxty suaEavMu 1.1 u 1.2 cooTBercTByoT 3HaYeHHAM meperpesa 1.1 RI? and 1.2 x RIZ.

IIpumep pacuéra ais moropa DCE1524:
o T = 25.6 MKC

e R —=510m
o L — 70 mxI'u
° %:1.86

Jlatee TPOBOIMM BEPTUKAJBHYIO JIMHUIO, MO0 KOTOPOH MOXKHO CJe/IaTh BBIBOJ, KakKOil Oymer meperpes mpu
Pa3HBbIX NUTAIOIIUX HANDsKeHuaX (ITa JMHUg 1poBejieHa Ha rpaduke Bbie). Jlomycrum, 4ro Kemaemblil
tok crabunu3anun I; = 500. HomunampHOe Hampsizkenme B TakoMm ciaydae: R x I, = 2.55 B. Torma npu
TIPEBBINIIEHUN TOTO HAMPSIYKEHWsT DOJIbITEe ueM B 5, HO MeHbIie 4yem B 10 pas, meperpes Oyaer mexay 1.5 u
1.6. A mpu nuraroniem nanpsikenun B 30 B Mmorop Harpeercst B ~ 1.65 pa3 cujibHee 4eM OXKUIaeTCs.

s obsierdenusi paboThl, BCE OCHOBHbBIE MOTODbI U WX [APaMETPhl ObLIM PACCUUTAHBL (CM. SHAUeHUs NaAP-
mempa RT/L 0asn nexomopolz momopos).

4.3.2 OrpaHu4utenu Ha ABuraTensix

s obecriedenust 6e30macHoit paboThI ABUrATENEH IPELIyCMOTPEHBI OTPAHUIUTE/H IO TOKY M HAIIPSKEHUIO HA
00OMOTKaX JBUTATENISI, 8 TAK YK€ OIPAHUYEHNE MAKCUMAJBHBIX 0O0POTOB OCH MOTOpA. JlaHHBIE OrpaHUYEHHS,
€CJIM OHU AKTUBUPOBAHBI MPUBO/ISAT K TIJIABHOMY CHUYKEHUIO MOIHOCTH W CKOPOCTH BPAIEHUS IO 3HAYEHUH,
MPUBOASAININX K CHUXKEHUIO OTPAHUYMBAEMbBIX MMAPAMETPOB 0 YCTAHOBJIEHHBIX 3HadeHwuii. /lannas dyHKIUs
OIEPUPYET CO 3HAYECHUSIMY TOKOB U HAMPSKEHUH HEMOCPEICTBEHHO HA MOTOPE, B OTJIUYHME OT KPUTHICCKUX
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1apaMerpoB, KOTOPbIe OLNEPUPYIOT C TOKAMH M HAIPAKEHUAMH HA BXO/€e KOHTpoJuiepa. Jpyrum oriamdnem
«OrpaHuI4uTeseily 0T KPUMUYeCKUT napamempos ABIdeTCd TO, YTO IepBble He IPUBOJAT K OCTAHOBKE MOTODA
U Tepexoy B coctosinme Alarm, a Jdiib OrpaHWYMBAIOT POCT TOKA, HAMPSKEHUS WJIM O0OPOTOB [IBUTATEJIS.

s DC moTopos:

e Maz voltage - HOMUHAJIBHOE HANPsiPKEeHUE nuranust Moropa. Oupejesiser MAaKCUMAJIbHOE HAIPIKEHUE
nuTaHus Ha 00MOTKax asuraresis. OObBIYHO MCMOIB3YeTCs I OIPAHUYEHUs] POCTA HAMPSIKEHUS TTPU
3aKJINHUBAHUN WJIM HENITATHOI pabore MOABMKKH. Cmoum ucnoasb306ams moavko 6 CAywae, ecal He
U3BECTNMHO 3HAYEHUE MAKCUMANBHOZO0 TNOKA HG 00MONKAT déuzamend. JJaHHBIR TapAMeTD UCIIOIb3YeTCst
npu pabore PID pezyaamopa.

e Max current - oupejessier MAKCUMaJIbHOE 3HAYEHUE TOKa Ha 00MOTKax jpuraressd. OObIYHO HCIIOJIb-
3yercs Jjisd OTPAHUYEHUsT POCTA TOKA MY 3aKJIVMHUBAHUY WJIA HEIITATHON pabore momBrkKu. Jlannoe
OrpaHWYeHNe CTOUT BBIOMpPATH MCXOMASA W3 TOrO, KAKOW TOK MOXKET B TeUYeHWH IJINTEILHOIO BPEMEHH
Tedb Yepe3 0OMOTKY, HE BbI3bIBas MOBPEXKIEHUs JBUraTesis (B MepBYIO0 OUY€peb OT IIE€PErpena).

e Maz RPM - makcuMasibHas CKOPOCTD BpallieHus Baja MoTopa. OObIYHO UCIOIB3YEeTCs JIJisi OrpaHuYe-
HUs CKOPOCTH BpAIlEHUs TPy PAbOTE € PEAYKTOPAMHU U MPOYUMU MEXAHU3MAMU, OOJIAJAIONMME KECT-
KAMW OTPDAHUYEHUSMY Ha, MAKCUMAJIbHYI0 CKOPOCTH BPAIIEHUS.

IIpumeuanme: He crout myTarh NOHATHS MAKCUMATHLHOTO TOKA IBUTATE S M HOMIHAIHLHOTO TOKa. B obiem
CJly4ae, OHU MOI'YT OTJIMYATbC B 3aBUCUMOCTH OT OXJIaXKI€HHsl MOTOPa M YCJIOBHII ero sKkciyaTauun. Takxke
HE CTOUT HyTaTb MaKCI/IMaJH)H])Iﬁ TOK "N CTapTOBbIﬁ TOK, KOTOprﬁ pa3BI/IBaeTC5{ HpI/I HEIIOJBU2?KHOM BaJle.

BaxxHo: l3meHenne MakCHMAaJIbHOTO HAIPSKEHUsT MUTAHUS MOTOPA MOXKET IMpHBEeCTH K paccrpoiike PID
peryssitopa. [TogpoGuee cmorpure B pasnene PID anzopumm das ynpasaernus DC dsuzamenem.

Baxkno: 3nadyenne MaKCHMATHHOTO HAPSKEHUS TUTAHAS MOTOPA MOXKET ITPEBBINIATH 3HAYEHNE HOMUHATb-
HOro Hanpsizkenus nuranus (06braH0 Ha 10-15%). Ecsiu Bbl ucniosb3yere nBuraresib ¢ Majoil HArpy3Koi u Bam
HY2KHA BBICOKAst CKOPOCTH JBUYKEHUsI JBUTATEIS, TO MOXKHO MOBBICUTH MAKCUMAIbHOE HAIPSXKEHUE MATAHUS
MOTOPA.

Paboma ozpanuvumens moxa.

BakHO HOMHUTDH, 9TO OrpaHHYHMTENb MAKCUMAJIbHOrO ToKa Max current upu pabore ¢ DC npuraresnsvu
paboraer He MruoBeHHo. [Ipyu BOBHUKHOBEHUU MPEBBIIIEHUS TOKA B OOMOTKE JIBUTATE s, HALIPSZKEHHE, 110/~
BAEMO€ Ha JIBUTATEJIb, HAYUHAET TOCTEMEHHO YMEHBINAThCS IO TeX MOP, MOKA TOK Yepe3 OOMOTKY He Oymer
Menbltie Maz current. B ciydae, ecim Bo BpeMst ObICTPOTrO JIBUZKEHHsI TPOU30IIIIO Pe3KOe 3aKIMHUBAHIE JIBH-
rarens (caMblil Xyamuil ciydail) HaIpszKeHre Ha OOMOTKE JBHUraTels MOXKET CIIaJIaTh B TE€YEHUE MAKCUMYM
370mc. IIpu npaBusbHO BHIOPAHHOM OIPDAHMYEHWH TOKA, 33 3TO BPEMsl JIBUTATEJNb HE IIEPErpeeTcs.

IIpumeuanue: Eciu mocTaBUTh 3HAUEHWE MAKCHUMAJIbHOTO TOKa Max current CIWIIKOM MAaJIEeHBKHM, TO
BO3MOXKHO, 9TO Ipu OOJIBIION HArPY3Ke Wil BHICOKOM Tpernn DC nBuraresib He CMOXKET CABHHYTHCS C MECTA.

Jors IITJT:

e Maz(nominal) Speed - MakcuMaIbHAs CKOPOCTH BPAILIEHUS BAJIa MOTOPA B IIarax B CeKyHIy. Tekymas
ckopocrb /T onpenensierca napamerpom Speed (cm. Jeusicerue ¢ 3a0annoti ckopocmbio)

e Nominal current - onpezejisser HOMAHAILHOE 3HAYEHHE TOKA Ha OOMOTKAX JBUIATE/s. JTO 3HAYEHHE
HE IIPEBLIIIAETCA B CUYy OCOOEHHOCTEl yIIpaB/IeHHs IIArOBbIMH JIBUIaTEIsIMU.
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B uporpamme XILab ycranoBku orpanuduresnieil onucanbl B pazienax Hacmpolika KuHemamuky 08UMCeHUs
(DC momop) u B Hacmpotixa xunemamuru deusicernus (Llazoswiti dsuzamens ).

4.3.3 KoHueBble BbikaO4YaTenmn

4.3.3.1 3apaya KOHUEBLIX BbIK/KOYaTenein

3a/1a1a KOHIIEBBIX BBIKJIIOYATE IEN - TPEIOTBPATHATH BBIXOJ, MO3UIIMOHEPA 32 TOIMYCTUMbIe (DU3NIECKUE TPAHU-
Il ero MePeMeINeHns] WU OTPAHUYIUTh AUANA30H IEPEMEIIeHNsT B COOTBETCTBUU C TPEOOBAHUSMU MOTB30BA~
tess. HenpaBuiibHast HACTPOKA KOHIIEBBIX BBIKJIIOYATE e MOKET IIPUBECTU K 3aKJINHUBAHUIO IO3UIINOHEDA,
ecJIi KOHTPOJIJIEP BbliiJleT 3a I'PAHUIIbL JIOIYCTUMOIO JUalla30Ha.

https://youtu.be/obMC2t8Xrho

Oriinyne MEXaHUYECKUX W ONMTUYECKUX KOHIIEBBIX BBIKJIOUaTesneil. B 3roM Buieo HADJISIHO TOKA3aHO, KAK
MEXaHUYECKHUE U ONTUYECKUE MEPEKJIOYATENN BIAUAIOT HA TOYHOCTD ¥ KAK <«YILIBIBAET» IO3UIUs [IPU [TOBTO-
peHnn KaaubpoBKU B TporpaMmMHoM obecrnieuennn XILab.

4.3.3.2 Obwume HACTPOKu

Eciin KOHIIEBHK CYnTAETCs aKTUBHBIM, TO B CTPYKTYPE COCTOsIHHS BBICTABIISAETCS COOTBETCIBYONi duiar, a
Ha 2aasrom oxne XiLab BbIBOAMTCs COOTBETCTBYOIIUI 3Ha40K (J1eBblii uiu pasbiii). Konrposuep cuocobeu
OCTaHABJINBATH JII000E IBUYKEHNE B CTOPOHY O0OMX AKTHBHBIX KOHIIEBBIX BBIKJIIOUATENel (JIEBOTO M MPABOrO),
TOJIBKO OJTHOTO (JIEBOIO MJIM MPABOTO) WM HE ONPAHMYMBATh JBHKeHne. HacTpoiika KOHIIEBHKOB MOXKeT GbITh
soimosinena B XILab (em. Hacmpotixa duanazona deusicenus u KOHUEEHT 6vikAt0MaMENET).

4.3.3.3 MporpammHoe orpaHuyeHue guanasoHa [BUXEHUs!

Eciu anmaparTHbIX OrpaHWYnTeNel HA JUAMA30H JIBUYKEHHUS HET, a TO3UIMOHED TPeOyeT TAKOro OrpaHmve-
HUS, TO MOYKHO MCHOJB30BATHh MPOTPAMMHBIE OrPDAHMIUTENH. 19 9TOr0 KOHIIEBUKHU MEPEBOIATCS B PEKUM
orpanudenus no orcuéram nosuuu (cMm. Hacmpotika duanaszona deusicernusn u KOHUeuT 6vikatovamenet).

IIpeaynpexxaenmue: lIporpaMmMHoe orpaHnveHne IUANA30Ha, PA0OTAET HAIEKHO TOJIBKO, €CIN He TPo-
MCXOIUT HEIMOCPEICTBEHHOrO 3aJanus HoBoi mo3urnmu Komaugamu ZERO wan SPOS, mer morepu 1maros
WJIA HEACIPABHOCTH SHKOJEPA, IIPU €ro HCIOJIb30BAHUH IS [IO3UIMOHUPOBAHKS, 8 TAKXKE HE IIPOUCXOIUT
4aCTOM [OTepPU HUTAHUS BO BpeMs ABuxKeHus. Ec/iin BOSHUKI/IA OfHA U3 TaKUX IIPODOJIeM, TO IPOrPAMMHbIMA
JIMALIA30H HAJIO 1IEPEHACTPOUTh. ABTOMATHYECKH 3TO MOXKHO CIEIATb €CJIUM €CTb [OAXOSIIMA OIOPHLII
JIATYUK C MTOMOIIBIO A8MOMAMUNECKOT KAAUOPOSKU HYAEE0T NOZULUL.

4.3.3.4 AnnapartHble KOHLEBbIE BbIK/IHOHATENN

KonTposanep moxker paboTarb ¢ KOHIIEBBIMEA BBIK/IIOYATEIAME Ha, 0a3€ CyXuX KOHTAKTOB, OIITONAP, TePKOHOB
¥ TaTYAKaAMU JIIOOBIX JIPYTUX TUIMOB, CIIOCOOHBIX BHIIABATH IJIEKTPUIECKUI CUTHAJ «JIOTUYIECKAS €IMHUIAY
craggapra TTL 5 B B 0HOM COCTOSHUY U «JIOTHYECKW HY/Ib» B APyTroM. IIprdem KaxKaplit KOHIIEBUK MOYKET
OBITh CKOH(MUTYPUPOBAH HE3ABHCHMO. Tak:Ke €CTh BO3MOMKHOCTH MPOrPAMMHO MEHSATH MECTAMH KOHIIEBBIE
BBIKJTIOYATEN ¥ U3MEHSATh UX MOJISIPHOCT.

ITpumeuanmne: KomHieBble BHIKIIOYATEIN TaKXKe yI00HO MCHOIB30BATD I A6MOMAMUYECKOT KAANUOPOBKU
HYA60T NO3UYUY,.

4.3.3.5 MogknioyeHne KOHUEBbIX BbIKAKOYaTENEN

KOHL[eBI)Ie BBIKJIIOYATE/IN IMOAKJIIOYal0OTCA K BBIBOJaM B pa36eMeE DSub. Huxe NIpUBEJCHBI TUIIOBBIE CXEMbI
IIOAKJ/JIIOYEHMA:
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Puc. 4.15: Iloakmoyenne KOHIIEBUKOB THIA «OIITOIAPA»
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Puc. 4.16: Ilogkmroderne KOHIIEBUKOB TUIA, «CYXOH KOHTAKT»

D-SUB 15 Connector

4.3.3.6 PacnonoxeHne KOHLEBbIX BbIK/OHATEsIE HA TPAHC/ISATOPAx

KouTpoanepy HeoOXommMO yKa3aTh KAKON W3 KOHIEBBIX BBIK/IOYATE e Oymer JIEBbIM, a KAKOM - MTPaBBIM.
Wuorma 3To 3apanee HEM3BECTHO, a U3BECTHO JIUIID, 9TO 00a KOHIEBUKA, MOIKJIIOUYEHBI  CPadATHIBAIOT KaXK-
JIbII IO TIOCTUKEHWH CBOEil IPAHUIbI epeMerieHns. Kcin HenpaBuibHO HACTPOUTH KOHIEBUKHU, TO MMO3UIIH-
OHEp MOXKET 3aKJIUHUTH. 1[09TOMy KOHTPOJLIED MOIAEPKUBAET HPOCTYIO (PYHKIUIO OOHAPYKEHUsI HEBEPHO
HACTPOEHHBIX KOHIIEBUKOB, OCTAHABIMBASCH MO 000WM W3 HUX. Y 0eIUTEeCh, 9TO 00a KOHIIEBUKA HE AKTUBHHI,
WX TIOJISPHOCTH HACTPOEHA MPABUJILHO U BKJIIOUYEHA, OCTAHOBKA MO 0O0MM KOHIIEBUKaM. Briitounte dar oOHa-
PYy?KeHWsI HEMPABUIHHOTO TIOIKJ/IIOYEHNsT KOHIIEBUKOB B COOTBETCTBYyIOmEM MeHto XiLab. Haunure nBmxenue
B JTIOOYIO CTOPOHY 70 OCTAHOBKH JBUXKEHUS 10 KOHIEBUKY. FKciu mBuzkeHme OBbIIO BIPABO, & JIEBBIH KOHIIE-
BUK CTaJl aKTUBHbIM, MJIM HA000OPOT, TO HY?KHO LIOMEHHATb KOHLeBUKHu Mecramu (cM. Hacmpotika duanazona
deusicenus u Konueenx eukarovamenet). Ilpu obHapyenun HeBEPHOIO cpabarbiBaHUs KOHLEBUKA KOHTPOJI-
Jiep MoXKeT repeiitu B peskuM Alarm, eciim BKIIIOYEHA COOTBETCTBYIONIAS HACTPOWKA B MEHIO KPUMUECKUL
napamempos .

Ilpenynpexxaenue: 3amnmra OT HEPEIyTAHHBIX KOHIEBUKOB HE IapaHTUPYET, 4TO O Ipobieme mepe-
MyTAHHOCTU MOXKHO 3a0bITh. OHa, UL 00/IErYaeT TepPBOHAYAIBHYI0 HACTPOUKY. Henb3st, B yacTHOCTH,
HAYMHATDH [IBMKEHUE €CJIM KAKON-TMO0 KOHIIEBUK AKTUBEH, JAXKe IIPY BKJIIOYEHHON (DYyHKIUU 3aIUTh.

4.3.4 AsTOoKannbpoBKa AOMaLlIHer no3vunmn

ABToKanubpPOBKaA UCIOIB3YeTCsl /Ui ONPEJE/IeHUs U YCTAHOBKY MOJBUXKKHM B HAYAJBLHYIO IIO3UIMUIO (TakKe
ee MOXKHO Ha3BaTh <«JIOMAllHel» uiu «HyseBoil» ). Kanubposka cBOAUTCS K aBTOMATUYECKOMY TOYHOMY 00-
HAPYKEHUIO KOHUEBUKA, CATHATIA damyuka 000pOmMO6 Wi MOMEHTA MOCTYIUICHUST 6HEUHE20 CUZHANAL, OLPe-
JIEJISTTOIErO HYJIEeBYIO TIO3WIINIO, W CMEIIEHNIO OT Hee Ha 33aHHOe 3HAYEHNEe OTCTYMa. JTO MO3BOJISET HAUYaTh
paboTy B CHTYyaIlMH, KOI/Ia TeKyIlee MMOJIOXKEeHe TO3UIIMOHepa He W3BECTHO, HO M3BECTHO PACIOJIOKEHNE OJI-
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HO¥1 penepHoit TOYKK (MCXOAHOIO LOJIOZKEHU) OTHOCUTEJIbHO KOHUEBUKA UM KAKOIO-JIM00 APYroro CUrHAJIA.
IIporecc aBTOKAINOPOBKY HE TpedyeT OT MOJIB30BATEIS HABBIKOB MTPOTPAMMUPOBAHMUS.

Penepnas Touka (CUrHA OCTAHOBKY) ONpPEIEJISeTCs OJIHUM U3 TPEX CIIOCOO0B B 3aBUCUMOCTH OT BHIGDAHHBIX
TOIb30BaTEIEM HACTPOEK:

o JIBuzKeHue /10 KOHUEBUKA - B 9TOM CJLydae UCIOJIb3YIOTCH TEeKyl1e HACTPOWKKM KOHUEBUKOB (Paclosio-
JKEHUE, MOJIAPHOCTD), CM. pa3zaen Hacmpolixa 0uanazona 06UiCENUS U KOHUECHLT GbLKAI0%AMENE .

e JIBurKeHHWe 70 MOCTYIJIEHMsI CUTHAMA C damuuka 000pomoe - B ITOM CIIydae MCIOIb3YIOTCS TEKYIne
HACTPOUKHM JATIUKA 0DOPOTOB, CM. pazaen Konmpoab no3uyui.

o JIBrKeHUE JI0 MOCTYILUIEHUS CUTHATIA HA 8200 CUHLPOHUZAULL - B ITOM CIIyqae UCHOJb3yIOTCs TEKYIINe
HACTPONKM BXOJA CHMHXPOHUBAINN, CM. pa3aesnr Hacmpotiku cunTponusayu, eCTA BXOA, CHHXPOHW3AIINH
MPOTPAMMHO BBIKJ/IFOYEH B COOTBETCTBYIOIINX HACTPOHKAX, TO 0OpabOTKA CUTHAJIA CO BXO/A CHHXPOHU-
3aIuy HUKOT/Ia, He TTPOU30HIeT.

Ilpeaynpexxaenmne: Ecim BX0I CHHXPOHMU3AIMU BHIKIIOUYEH TPOTPAMMHO B COOTBETCTBYIOIINX HACTPOM-
Kax, TO 00pabOTKa CUTHAJIA CO BXOJA CHHXPOHU3AINKA HUKOTIAA HE MPOM30HIET.

4.3.4.1 CrangapTHblii a/IrOPpUTM NOUCKA AOMaLLHER no3vuuun

B 3aBucumMocTH OT HACTPOEK MPOIIECC ABTOKAJTNOPOBKY MOYKET TPOUCXOIUTH IO TpeM ajropurmam. CTanmaapT-
HBII MOUCK JOMAIITHeH NO3UINA 3aKII0YaeTCd B TOM, YTO KOHTPOJIJIED HAUNHAET NepeMelleHne ¢ 3aJaHHbIMA
mapaMeTpaMu CKOPOCTY W HAIIPABJIEHUS IBUKEHUS 10 TOJIYI€HUs CUTHAJIA OCTaHOBKH. CKOPOCTH aBTOKAINO-
POBKH, KaK MMPAaBUJIO, 33/1aeTcs Oojiee HU3KOi, 9eM CKOPOCTH OOBITHOIO JABUKEHUS, YTOOBI «HE MPOILYCTUTH»
[PUXO/I CUT'HAJIA U TOBBICUTH TOYHOCTb KAJIUOPOBKHU. 3aTEM MIPOU3BOIUTCA OE3YCIOBHOE CMEIEeHre Ha 00bIt-
HOI pabodeil CKOPOCTH HA 33/ [AHHOE PACCTOSHUE OTCTYIIA.

HonyquHaﬂ TOYKa HA3BIBACTCA UCXOJHBIM ITOJIOZKEHUEM HUJIN «,ILOM&H.IHGfI HO3I/IL[I/I€I7I>>. Bazxmo OTMETHUTDL, 9YTO
€€ PaCIOJIOZKECHHUE Ha IMO3UITUOHEPE HE 3aBHCUT OT HAYAJbHOI'O IIOJIOZKEHHA, U3 KOTOPOr'O HavdaJaChb KaHI/I6pOB—
Ka.

4.3.4.2 TouHas pokanubposka

Tloce mocTymieHnsa cUTHAIA OCTAHOBKH TO3WITHS KOHTPOJIEpa yxKe ompeaenena. Ho mpexe uem cienars
CIBUT JIO JIOMAITHEH MO3UITNN, MOXKHO BKJIIOYUTH JOMOJTHATEIbHOE IBUKEHUE 70 CIETYIONIErO CUTHAJIA OCTa-
HOBKU (BTODYIO (ha3y aBTOKAJIUOPOBKHU). DTO MO3BOJILET BLICTABUTH JOMAIIHIOK IIO3UIUIO C TOYHOCTHIO, J10-
cTUramoleil Ha HeKOTOPbIX Ho3urKonepax 1/256 mwara Jyis MaroBbIx ABuraresieil uiu 1 orcuera SHKOAEPA J1Jist
DC u BLDC agurareseii. Eciu ycranoBiieH cOOTBETCTBYIONIHI (Jiar, KOHTPOJIED BPAIIAET MOTOD B 3a/1aH-
HYIO TIOJIb30BaTEIEM CTOPOHY C HACTPOEHHON CKOPOCTBHIO JO TOJYYEHUS CUTHAJIA OCTAHOBKYW OT MCTOUYHWKA,
BBIOPAHHOIO TMOJIL30BaTEIeM. 3aTeM, KaK M MPHU HCIOJIb30BAHUKA CTAHIAPTHOIO AJTOPHUTMA, MPOU3BOINTCS
CMeITeHre Ha OOBIYHON paboueil CKOPOCTH Ha 33JaHHOE PACCTOSHUE OTCTYIIA.

TTapamerpbt Bropoii (a3bl aBTOKaIMOPOBKY (CKOPOCTb, HALIPABJIEHUE JBUKEHUS U MCTOYHUK CHI'HAJIA OCTa-
HOBKH) 3a/JaI0TCs HE3aBUCUMO OT HACTPOEK LapaMerpos 1epsoil dasbl. IIpu 3170M pazyMHO UCLO/IB30BATDH
CUTHAJI C JATYHKA 000pOTA HA BAJIY JBUTATENIS 10 PEIYKTOPA W COBEPINATH JIBUYKEHNE HA MAJTEHBKOW CKOPO-
CTH - 3TO ODECIIEYNT MAKCUMAJIBHYI0 TOYHOCTh. TaK KaK CUTHAJIBI OKOHYAHUS TIEPBOTO JIBMKEHUSI M BTOPOTO
JBUKEHNS MOT'YT COBIaAaTh, TO B 110 mpemycmorpen crneruanbHbiil (Jiar 1 Hadajia OTCIeXKUBAHNS CUTHA~
J1a, OKOHYAHHUs BTOPOrO ABUKEHHSI TOJILKO II0CJIE COBEPIIEHUs I0Iyo00pOTa Bajla JABUraTEsd. DTO IO3BOJISIET
n30eKaTh HEOTHO3HAYHOM OC/IEI0BATEIbHOCTH IOy Y€HUS CUTHAIOB O 3aBEPIIEHUH [TEPBOTO U BTOPOTO JBH-
xeHuit. B pe3yaprare ONIMOHAJIHLHOTO BTOPOTO ABUKEHUS KAJTUOPOBAHHAS MO3UIINST YTOUHSIETCS.

IIpumeuanme: Ecium ncnonb3yercs Bropas (a3a aBTOKATHOPOBKH, TO MIEPBOE ITEPEMEINEHIe MOXKHO BBITIO -
HSATH C BBICOKOW CKOPOCTBIO, TaK KAK OHO JIMIIb I'Py00 KAJTUOpyer MO3UIIUI0, ¥ TOYHOCTb TaM He TPeDyeTcs.
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Ecsin ucnosnb3oBars s BTopoil paspl JBU2KEHUS BTOPON KOHIEBUK, [IOBBIIIEHUE TOYHOCTH HE IIPOU30IIET,
TaK Kak ero (pu3nIeckue mapaMerpbl He OTJIUYAIOTCS OT MAPAMETPOB TIEPBOTO KOHIIEBUKA.

4.3.4.3 BbICTpbIii aNropnTM aBTOKaIMOPOBKM

Ilpu akTuBamumm GpyHKIUH OBICTPOTO AJTOPUTMA ABTOKAJTHOPOBKH KOHTPOJLIEP HAYMHAET BPAIIATH MOTOP
B 3aJaHHYI CTOPOHY C OOBIYHON PabOUeil CKOPOCTHIO i OBICTPOrO MOWCKA TMOJIOYKEHUST PEMEePHOM TOYKH.
Tlocne mocTymnienus curHaja OCTAHOBKYM KOHTPOJLIEP OTBOIUT MOTOP HA33[ HA MOJOBWHY 0O0pOTA W BHOBH
HAYWHAET JBUKEHUE B 33JAHHOM HAITPABJIEHUH, HO yKe CO CKOPOCTHIO, 33/ IaHHON B HACTPOUKAX MEPBOil (ha3bl
aBrokanuOpoBku. Ilocite MOBTOPHOrO MOJyYeHNs CUTHAIA OCTAHOBKHU MIPOM3BOAUTCS CMEIIEeHHEe Ha paboueit
CKOPOCTH HA 33aJI[aHHOE PACCTOsiHWE OTCTyIA. VICTOYHUK CHUTrHAJIA OCTAHOBKH TAK2XKe 33/1aeTCsd HACTPOMKAMU
CTAH/APTHOIO AJITOPUTMA.

BoicTpbIil aJIrOpUTM aBTOKAJIMOPOBKH SIBJISIETCS ONTUMAJIBLHBIM JJI51 OOJIBITUHCTBA IBUTATEICH U TTO3UITHOHE-
POB M, KaK MPABWUJIO, BHICTABJIEH TI0 YMOJYAHUIO B HACTPOHKAX mpoduieil jist OOJbITHHCTBA MO3UIHOHEPOB
dupwmbr Standa.

4.3.4.4 OcobeHHocTu aBTOKaNIMOpPOBKYN

IMocse ycmermtoro 3aBepiieHns KaJHOPOBKU JOMAIIHEH HMOUIUU B CINPYKMYPE COCMOAHUL KOHMPOANEPQ
ycranasausaercst daar STATE IS HOMED. Ecau nocse 3Toro qoMamnissist O3UNUs KAKIM-1100 06pa3om
comnnace (0CmanosKa No KOHUEBOMY GHLKAIOUAMENI0, HEMEINEHHAA OCMANOEKA BO BPEMs IBUXKEHHS, 00HADY-
JICenUe NOMEPU U206, TEPEXOR B pesicum Alarm), To cOOTBETCTBYIOMuIT (yrar CHIMAETCH U HY»KHO BHOBb
HPOBECTH KATUOPOBKY JOMAILIHE]! TO3HUIHN.

Ilpumeuanue: Ilonydaemasi B pe3ysibprare KaJIMOPOBKHU MO3UIHs OyJIeT HEMHOTO 3aBUCETH OT CKOPOCTH, C
KOTOPO# BBITIOJIHSIOCH TIOCTEIHEe IBUKEHUE 0 CPADATHIBAHUS BHIOPAHHOTO HaT4anKa. [lo3Tomy 1718 TO9HOTrO
[0 IAHUSA B TY 2Ke IIO3UIUIO HEe MeHdANTe mapaMeTpbl CKOPOCTH.

ITpumeuanne: Ecin komauzma remedieniol ocmanosku 06usicernus NN KOMAHIA OMKAIOUEHUA TUMAGHUA
MOTOPA BBIMIOJIHAIOTCS B MOMEHT, KOI/Ia MOTOP HE BPAIAeTCs, TO ITO He COMBAaET KAJTMOPOBKY ITOMAITHEH

nounuu u dhaar STATE IS HOMED ue canmaercs.

Onucanme pyHKOUH aBTOKATMOPOBKU JOMAITHEH TO3UINN TIPUBEIEHO B PYK080JCMEe N0 NpozpammUupo-
8AHUIO.

Komauabpl aBTOKaIUGPOBKY IPUBEJEHDBI B pasjene Onucanue npomokosa 00mena.

AprokanubpoBKa MOKeT ObITh HACTPOEHA HoJb3oBaTeaeM B nporpamme X1Lab na Brianke Device -> Home
position cMm. pazaen Hacmpotxa ucrodnozo noroscenus, a 3amyinena KHonmkoit Go home B ziasrom oxme
XiLab.

Jliss aBTOMaTHYeCKON YCTAaHOBKHM HACTPOEK JIOMAaIllHeH mo3uruyu B KomitekT XILab BxomuT crxpunm
set_zero. Qror ckpunt usmenser nacrpoiiky Standoff Briagku Home position settings Tak, 9T0 TeKyIias
[O3UIUSL CTAHOBUTCS JIOMALIHEH.

Wcnonwr3oBanme cKpumnTa:
® YCTAHOBUTE MOJBUXKKY B KEJAEeMYIO MO3UIIUIO,
® BKJIIOUUTE CKPHUIIT U JO2KAUTECh OKOHYaHUA €IO BBIIIOJTHEHUA.

B pesymbprare mogBuiKKa OKayKeTCsi B TOM K€ MO3UINN, B KOTOPO OBLIT 3aIyIIeH CKPUIIT, W BCE MOCJIEIYONIINne
BBI3OBBI (DYHKITMH ABTOKAIUOPOBKY Oy/IyT MPUBOAUTH €€ B 3Ty mo3uruio. He 3a0yabre corparums Hacmpotixy
B 9HEPrOHE3ABUCUMYIO MAMSATh KOHTPOJLIEPA.
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4.3.5 Pabota c aHkogepamm

4.3.5.1 Ob6nacrb npumeHeHus1 IHKOAEPOB

ODHKOIEPhl MPUMEHSIOTCS [IJIT CO3MaHUs TOYHONH M OBICTPOIAEHCTBYIONMIEH 00pATHON CBA3U MO KOOPIUHATE
CcO Bcemu Tumamu djekTpoasurareseii. [Ipudem oOparTHas CB3b MOXKET OCYIIECTBJIATHCS MO TIOJOKEHUIO
OCH MOTOpA, IO JIMHEHHOMY ITOJIOKEHUIO ITO3UIIMOHEPA, YIUIy IIOBOPOTA MOTOPU30BAHHOI'O CTOJIMKA HUJIA IO
JTOOOMY TIapaMeTpy, HEITOCPEACTBEHHO CBI3aHHOMY C IOJIOYKEHHEM OCH MOTOPA U H3MEPSIEMOMY C ITOMOIILIO
JBYXKAHATBHOIO KBAIPATYPHOIO SHKOAEPA, YIOBIETBOPAIONIEr0 TPEOOBAHUAM OIMUCAHHBIM B pa3aene TexHu-
yeckue TapaKmepucmuky I COOTBETCTBYIOIIETO THIa KOHTpouiepa. Kourpoanep 8S M C5 nommep:kuBaet
kak muddepeHnuabible SHKOAEPhI, Tak u npocreie (single-ended) sHKOIEDDI, ¢ BO3MOXKHOCTHIO ABTOOIPE-
JeJIeHAs THUIIa SHKOAEPA.

Ilpenynpexxaenue: ABTOONDE/IEIEHUE THITA YHKOAEPA paboTaer TOJBKO ¢ SHKOAepamu Ha 3.3 B u 5 B
(¢ morpernHOCTHIO 0.2 B).

4.3.5.2 Yto Takoe kBagpaTypHbIi 3HKoaep?

DHKOIEp - 9TO JaTYNK MEXaHWIECKOrO JBHKeHWs. KBaaparTypHbIil SHKOJAED MpEeIHA3HAYEH [IJIsi MPIMOTO
omnpeeneHns Mo3unuu ocu. JIaTanK mepesaer OTHOCUTEIbHOE TOOKEHNEe OCH B BHUIE ABYX DIEKTPHICCKUX
curnasioB 1o kKaHajam CH A u CH B, cMmeleHHBIX OTHOCUTEIBLHO APYT APYyra Ha 4eTBEPTh IIEPHOJIA.

CH. A

CH.B

Puc. 4.17: Curnajsr na Boixoge CH A u CH B kBagparypHOro sHKOIEPA

Quadrature Track

DelectorChp—/' L | J: —[

Puc. 4.18: MexaHnKa ONTUYIECKOTO KBaAPATYPHOTO IHKOIEPA

Mexanuka ONTHYECKOrO KBA/IPATYPHOTO SHKOIEPA MIPE/ICTABIEHA HA PUCYHKe. VICnoib3yoTcs 1Be ONTOnaphl.
IIpusimn paboTsl OITONAPHI: CBETOAUO/T U I€TEKTOD PACIOJIOXKEHBI HAIIPOTHUB JAPYT APYTra C PA3HBIX CTOPOH OT
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aucka. Korja «OKHO» 1UCKa LOLAJaeT Ha JIeTeKTOP, OUTOLAPA «OTKPbITay (BbIXOMHON CUIHAI - JIOMMYECKUT
0). Eciu 1eTekTop 3aKpHIT HEMPO3PAaYHOil 9aCThIO JUCKA, TO BBHIXOAHON CHIHAJ JATYUKA — JIOTHIecKas 1.

OcHoBHag XapaKTEpUCTUKA KBAIPATyPHOrO SHKOJEpa — JucjIo maros Ha oqun obopor (CPR). Cranmaprabie
3HaYeHus paspernedus s saKonepa — or 24 go 1024 CPR. Kaxkaplil nepuon usMeHeHUs CUIHAIA MOXKET
ObITh pacmmudpoBan 1, 2 nwim 4 KOZAMH, 9TO COOTBETCTByeT pexkmmam paborbr X1, X2 u X4. B mamnom
KOHTPOJIJIEPE UCTIOIb3yeTCst Hanbojiee TOUHbIN pexkuM X4. MakcumaibHast 9acTOTa UMITYJIBCOB SHKOAepa: 200
k' gaa mecummerpuaroro u § MI' mia quddepennnaabHoro sukomepa. MakcuMaabHas 9acTOTa KasKI0TO
73 CHUCHAJIOB DHKOJEPA, 3aBHCUT OT BBIOPAHHOTO dHKOAEpa, Tak g 200 k[ m pexkuma x4 KOHTPOJLIED
crrocoben cuutsiBath 800 000 orcuéros sukonepa B cekyHay. st sukoaepa ¢ gacroroit 5 MI' B pexxumve X4
KOHTPOJIIEP MOXKET CIUTHIBATH 10 20 MUJITMOHOB OTCYETOB SHKOIEPA B CEKYHTY.

4.3.5.3 Bo3moXHOCTU KOHTpOs/iEpa
KonTposiep mMeeT Ba pesknMa, pabOThl ¢ SHKOJEPOM:

® KCIOB30BAHME YHKOJEPA KAK OCHOBHOIO JATYMKA MOJIOKEHUs (OCHOBHON PEsKUM PaBOTHI C JBUTATETS-
MM [OCTOSIHHOTO TOKA; /ISl NIArOBBIX JBUTATENIEH PEXKUM BELYHIErO SHKOJAEPA JOCTYNEH B NPOIIMBKAX
¢ Bepcuit 3.10.x).

e OOHapy’KeHHNe MPOCKAIb3bIBaHWs, JIO(Ta WK MOTEpPH MAaroB (PEeKOMEHIyeMbIil pesKuM paboThl COB-
MECTHO C IIArOBbIMH JIBUTATEJISIME, €CJIM YHKO/IED He HCIOJb3YeTCs KaK OCHOBHO NATYHK ITOJIOKEHHUS,
nodpobnee).

4.3.5.4 MoaknoyeHue 3Hkogepa

Tlogkarouerne 3HKOAEPA K KOHTPOJIJIEPY OCYINECTBISETCs depe3 passem DSub , KOTOPBI# €CTh BO BCEX CH-
CTEMAX: TMAGIMA KOHMPOALEPG, 00OHOOCHAA W 08YLOCHAS B KOPIIYCE W MHOTOOCHAS

Encoder 8SMC5-USB
s5v[] i [515V

5V
GND

Channel A[_] 10 Channel A

Channel A Channel B[] 11 Channel B
Channel B

D-SUB 15 Connector

alzlRRIESlelRN[n] )=

GND[J [7IGND

Puc. 4.19: Cxema monkJovYennsi MpocToro 3HKoAepa K pazbemy DSub.
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%Channel B e

= ]

2

O 3

Q 7 Encoder 8SMC5-USB
= [5lsv ~ :

S 16 5vIi] [5]5V

O AL

(TolFs Channel A[ ] i — 10 Channel A
g 10 Channel A Channel B[] ; {11 Channel B
- %Lhannell} ChannelEL] : 13 Channel A
W 13Channel A Channel B[] : ~{ 14 Channel B
a

[ZIGND

Puc. 4.20: Cxema moakiitouenust quddepeHnnaabrHoro SHKoIepa K pa3zbemy DSub.

Takzke CMOTPUTE PA3AET NPUMED NOOKAIOUEHILA NPOCTNO20 MOMOPQ.

Ilpeaynpexaenue: Bxoabl SHKOIEPOB KOHTPOJLIEPA BHYTPEHHE TOATAHYTHI K JIOTUIECKOM € TUHUIIE CO-
nporusienuem 5.1 KOm. OOBIYHO BBIXO/IbI YHKOIEPA UMEIOT TUIl «OTKPBITBIM KOJIEKTOP» C BHYTPEHHIM
HMOJITSTUBAIOIIUM pe3ucTopoM. [lpu nepeade faHHBIX, OHE 0DECIEYMBAIOT XOPOIIIUE MTOKA3ATEH HEPEX0/Ia
U3 BBICOKOI'O JIOI'MYeCKOro ypoBus B Hu3kuit. Ho nmepexos u3 jgorudeckoro 0 B sioruydeckyio 1 okasbiBaercs
6ostee mnaBubiM. O mpoucxoaut depe3 RC 1mensb, 00pa30BaHHYO0 COMPOTUBIEHUEM MOATIKKYN 1 EMKOCTHIO
Kabesisa. DTO 0COOEHHO BAXKHO JIjIs JUIMHHBIX Kabeseh (do 5 mempos). Eciu BCTPOEHHO! MOATIKKY HEZO-
CTATOYHO, TO JJIs yIydIleHuns mokazareneit ckopocru mnepexona 0 - 1 MOKHO 106aBUTH TOATATUBAIONTAIT
pesucrop R=1.5k Om k +5 B Ha KaxKbiii BBIXO/, IPOBEPUB, YTO OTKPBITHIN KOJJIEPKTOD IHKOJEPa CIO-
coben npormyckarb ToK 5 MA. CxemMa BKIIOYEHUs] PE3UCTOPOB MOKa3aHa Bbiiie. MaKCUMaJIbHOM CKOPOCTH
pabOThI HHKPEMEHTAJBHOTO KBAIPATYPHOTO SHKOIAEPA MOXKHO JIOCTHYL J00ABUB K €r0 BBIXOMY ApaiiBep
push-pull ¢ BerxomHBEIM TOKOM 60siee 10 MA, KOTOPBIH 0becneunBaeT pe3kue (GppouThl nepexonos 0 - 1 u 1
- 0.

4.3.5.4.1 Wcnonb3oBaHne gninHHbIX Kabenein

115 KOpPEKTHOH pabOThI SHKOIAEPOB MIPHU UCIIOIb30BAHNY KabeIel JJInHHEE 5 METPOB PEKOMEHIyeTCs UCIIOJIb-
30BaTh SHKOJAEPHI ¢ AuddepeHnuanbHbiM BeIXogA0M Tuna RS485 /iis cHUMKeHUsT BIUSHUS 3JIEKTPOMATHUTHBIX
HaBosoK. IIpu mcnonb3oBanum marepdeiica RS485 Bee muddepenimaibabie napbl JOJXKHBI ObITH TEPMU-
HUPOBaHbI pe3ucTopoM HOMUHAIOM 120 OM, KOTOPBIH JOJKEH PACIOJOraThCsl B Pa3dbéMe MOJKIIOYeHUs K
KOHTPOJITIEPY.

Kabesb 70/12KeH UMETh JIOTOTHUTEbHBINH BHY TPEHHUI KpaH /i IU(GPOBBIX CUTHAIOB (IUHBIL 5-15), HOAKJIIO-
genublit K DGND (nun 7) co cTOpoHBI KOHTPOJLIEPA U CO CTOPOHbBI IIO3UIMOHEPA. BHeI U 9KpaH I0JKeH
OBITH IOJIKJIIOYEH K METAJIMYECKOMY KOPIIyCYy Pa3dbéMa HAIPAMYIO CO CTOPOHBI MO3UIIMOHEPA U K METAJIJIN-
4eCKOMY KOPILyCy pasbéma udepe3 KoujgeHncarop HomunaiaoMm 47 u® na cropone KOHTDOILIEDA.

4.3.5.4.2 AsTomaTunueckoe onpegesieHMe Tuna 3HKoAEepa

Baxkno: Ha konrposuiepax 8SMC5 pesuswmit 2.3.1 u 2.3.3 QyHKIMs aBTOMATHIECKOIO OLHPEIEIEHHIsT IHKO-
nepa (encoder autodetect) ne nonnepxkusaerca. Hauunas ¢ eepcuu 2.5.5 u nosee nannas GbyHKIus paboTaeT
KOPPEKTHO.
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Bepcuro konrposuiepa Mmoxkuo nocmorperb B XILab: Bknauka About device, none Hardware version.

ENC_CHECK

5V

R61 R62 R63
ki1 5k ki
. ENCE s
l % ENCE
: ENCA ENCA
& ﬂﬁ ENCA
REV_ REVY
& S REV

5V

RG64 RE65
5k1 Sk1
RE6
sk1
ENC CHEC
R&7
820

DGND

Oyuknus Autodetect posepsier cocrosinue Bxof0B «He ENCA» u «He ENCB». Dt BXOIBI MOryT OBITH
Ju0O0 B HEMOIKJIIOYEHHOM COCTOSTHUHW, JIN00 B COCTOSTHUM JIOTMYECKOTO HyJIs WK enuHuIbl. Ecim oba BXoma B
HEIOAKJ/II0YeHHOM cocTosinnu (nozakJiroyen single-ended sukozep), To nanpsizkenue Ha Boixoge ENC _CHECK
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oyaer pasuo 0.69 B. Eciu xoThb Ha OHOM CHTHAJIBHOM IIPOBOJE OyIeT JOTHMYECKHUI HOJb WA €IUHUIA, TO
3HaveHne Oyger apyrum (cMm. Tabmuiy):

notENCB notENCA Output Voltage

0.0 0.0 - 0.542328
0.0 5.0 - 1.084656
0.0 NaN - 0.608309
5.0 0.0 - 1.084656
5.0 5.0 - 1.626984
5.0 NaN - 1.216617
NaN 0.0 - 0.608309
NaN 5.0 - 1.216617
NaN NaN - 0.692568

Takum 0bpazom, OGIAMKANRIIUMY 3HAYECHUSIMY HAMPSKEHNUH 1A T depeHImaaIbHOr0 IHKOAEPa SBISAIOTCS:
0.61 B u 1.08 B ana sukonepa ¢ 5 B curnamavu n 0.61 B u 0.90 B mis sukomepa c¢ curnamamu 3.3 B.
KonTpoanep mpoBepsier monalanne W3MEPEeHHOTO HampsiKenusd B guama3on 0.66 B - 0.83 B. Ecim 5 pas
monpsia B Tedenue 500 MC 3HAYEHHE MTOTAJIO B AUAINA30H, TO THUI HKOAEPA MeHsercs Ha single-ended. Ecan
5 pa3 3a 500 Mc 3HaYEHHE HE MONAJIO0 B AMANA30H, TO THUIl SHKOepa Mensercs na differential.

MexaHu3M aBTOOIPEIEICHAS THUIIA, SHKOAEPa He 3a8Ucum om nodxaouennocmu cuenasa REV u aeasemcea
docmamouno Hadesichvim. COOM AITOPUTMa BO3MOXKHBI, TOJIBKO MPH MCIOJIH30BAHINN OJHOBPEMEHHO TE€pPMHU-
HUPYIOIIEro Pe3nucTopa B Kabeae u caaboro japaiiBepa SHKOIEPA, MPUBOISIINETO K MAJCHUI0 HAMPSIKEHUST
curnanos «<ae ENCA» u «<ae ENCB» o 3 B.

B ciyuae Bo3nukHOBenwust npobseM C aBTOMATUYECKUM BbIOOPOM THIIA SHKOAEPA, TUIl IHKOIEPA MOXKHO BbI-
OpaTh BPYYHYIO B HACMPOUKAL 00pamMHOT CEA3U.

4.3.6 Oat4nk obopoTos

Jarauk 060pOTOB NpeAHA3HAYEH [Jid OOHAPYKEeHus nomepu wazos marosoro asurarens (1) u Gosee
TOYHOI KaauOpPOBKHU JoManiHeil no3unuu (cM. Aemokaiubposka «domawmnelds no3unyu).

KonTpoamep MoxKeT moydarh JAaHHBIE O TEKYINeil MO3UINK C BHEITHErO JaTInKa 000POTOB, YCTAHOBIEHHOIO
na ocu IT. Jarunk nepegaer CUrHajbl B KOHTPOJLIEDP OAWH WM HECKOJIBKO Pa3 3a OAWH 000POT IBUTATEIS.

OO0BI9HO JATINK 0OOPOTOB MPEICTABIISIET COOON MaJIEHHKUI IUCK C TOYHON MIKAJION JTeJIeHnsT, KOTOPbIi yCTa-
HasjmuBaercs Ha och III/T. C pa3HbIX CTOPOH IUCKA, HAIIPOTUB JAPYT APYTra, PACIOIOKEHbI MCTOYHUK (CBETOIM-
0/1) u perucrparop onromnapel. Korja orcedka 1KaJjibl He HAXOIUTCH MEXK/Y CBETOIMOIOM U PErUCTPATOPOM,
JIATYUK «OTKPBIT» (Ha BBIXOJ ONTOLAPHI IOAAETCs JOIHYecKuil Houlb). Korja orcedka 3aKpblBaeT UCTOYHUK
CBETA OT JIETEKTOPA, TO JATUYNK HA BBIXOJ MOJAET JIOTHUECKYIO eINHUILY.

KonTpoanaep mo yMOT9aHWIO BOCIPUHUMAET HUBKWM JIOTMIECKUH YPOBEHDb KaK aKTUBHOE COCTOTHUE TATIUKA
000poTOB. BX07 KOHTpPOJIIEpA TPUTAHYT K €IUHUIHOMY JIOTHYECKOMY YPOBHIO, TAK YTO HEOIKJ/IIOYEHHBIN
Jarduk 000POTOB CYNTAETCS HEAKTUBHBIM COCTOsTHHEM. IIpm HEOOXOAMMOCTH MOXKHO HHBEPTHPOBATDL BXOJ,
KOHTPOJIJIEPA ¥ AKTHUBHBIM Oy/IeT CIMTATHCS JOTHIECKUI YPOBEHDb €INHUIIGI.

4.3.6.1 Cxema noaksitoHeHusi

BbIBOAIbI /1151 TIOAKJIIOYEHHS JATIMKA, OOOPOTOB BO BCEX CUCTEMAX (MAGIMG KOHMPOANEPEL, 0OHOOCHAA U 06YT-
0CHa5% B KOPILyCe U MHOTOOCHAs1) PACIOJIOKeHbI Ha passéme D-SUB.
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50

oB 8SMC5-USB

QO |4 -

g 2 _’l@ Revolution sensor
8 gGND Revolution

1~ 9 sensor

— [7ZIGND

g Revolution sensor

x

Al

Puc. 4.21: Cxema moaKIOYeHNs TATIAKa 000pOTOB K cucreme Ha Oasze 8SMC4-USB

4.3.7 OGHapy>xeHue noTepu LIAros

JlaHHbIil PEXKUM HCIIOJIb3YeTCs [JIABHBIM 00PA30M €CJIu IIPOU3BOAMUTCHA PA0OTa C IIArOBBIM JIBUIATEIEM HA
TIpeIeTbHBIX CKOPOCTSAX WJINM HArpy3KaX, TJ/ie BO3MOXKHO 3aCTpEBAHUE OCH, MPUBOJIAIIEE K MOTepe maros. B
9TOM CJIydae JOIMOJHUTENbHBIH AaTUuK nojoxkenus (damnmuuk 000pomos Wia o1Kkodep) TO3BOJISET OTCIIEIUTh
9TOT MOMEHT YBEJIOMUTH MOIb30BaTes . JlanHas QyHKIHs UCIIOIB3yeTCst TOJIBKO COBMECTHO C IIIAarOBBIMHA
JBUTATEJSIMA U [03BOJIsieT OOHADPYKUBATH MOTEPIO IMIAaroB. Bce KOOpAWHATHI U TOJIOXKEHUS OCH MOTOPA
U3MEPAIOTCS B IIarax U MUKPOIIArax.

IIpu ucrnop30BaHUM SHKOIEPA B KOHTPOJIJIEPE COXPAHAETCS 3HAYEHIE KOJIMIECTBA [IAr0B IBUTATEIIS U OTCUE-
TOB 9HKOJIEpA Ha 000poT (cM. BrIaaky XiLab Hacmpotika wunemamuru deusicenus). [lpu BRmovenun HyHK-
AU, KOHTPOJIIED COXPaHsieT TeKyIyo no3umnuio B marax [II/] u TekyInyo mO3unuo 1m0 JAHHBIM SHKOIEPA.
Janee, B X07ie JBUKEHUs, MTO3UIUS IO IHKOJEPY MPE0OPA3OBBIBAETCSA B IATU ¥, €CJIA PA3HUIIA OKA3BIBAETCS
60JIbIIIe 33JAHHOINO 3HAYEHUsI, OCYIIECTBIETCs WHIMKAIIUS IPOCKAJIb3bIBAHNS U LEPexo B pestcum Alarm,
MpU BKJIFOYEHWN COOTBETCTBYIOMIEH HACTPOUKY. [1oapoOHO MCHOMb30BaHNE SHKOAEPA KAaK JATUYNKA MTOTEPH
IIaroB OMHUCAHO B pazaene Paboma ¢ snkodepamu.

IIpu mcmomb30BaHuN JaTINKa 0OOPOTOB MO3UIASA KOHTPOIUPYyeTcsd mo HeMy. I1o aKTHBHOMY ¥ HEAKTHBHOMY
dpoHTaM HA BXOIE OT AATIHKA OOOPOTOB KOHTPOJJIEP 3alOMHUHAET TEKyIlee IMoJoKeHue B mmarax. /lasee,
Upy KaxkJa0M 000pore (KOJMYeCTBO LIArOB HA OJMH LOJIHBIA 060POT MOTOPA yCTAHABJIUBAETCH 11APAMETPOM
Steps per turn, cm. Hacmpotixa wunemamuru dsuscenus (Ilazoswiti deuzamens)) KOHTPOJIEP TPOBEPSET, HA
CKOJIBKO IITaroB CMECTHUJIACh OCh. IIpm paccorsacoBanum Oojiee eM Ha 33JaHHoe 3HadeHne ommnOkn Minimal
€error (yCTaHaBJII/IBaeTCH B HaCTpOﬁKaX KOHTDPOJIA IIO3UITUH, CM. K()’IL’II),])()./I,?) ’II,()JS’U,’U)’U/IL) OCYIIIECTBIACTCA UWHIN-
KaIus IPOCKAIb3bIBAHMS (DJTATOM CTPYKTYPbI COCTOsIHMSA. Kcau B HACTPOHKaX yCTAHOBIEH COOTBETCTBY IO
duiar, TO IpH BbIABIEHUH OLIMOKU KOHTPOJLIEDP IEPEXOMUT B pestcum Alarm u MOTOp OCTaHABIMBAETCH, HHAYE
TPOIOJIZKaeT CBOE IBUXKEHUE. ECJ'II/I (b.nar NHANKAIIUA TTPOCKAJbB3bIBAHUA aKTUBEH, TO KOHTPOJIJIEP MTEPEXOIUT
B peoicum Alarm Tpu BKIIIOYEHUHM COOTBETCTBYIOIIETO MapaMeTpa B HACTPONKax.

Tax ke B HACTPOMKAX KOHTPOJIS MO3UIMK MOYXKET ObITh BKJIIOYEH PEXKUM (8MOMAMUNECKOT KOPPEKUUL No-
3uyuu B cirydae norepu maroB. Eciim 3ra onnus BKIIOYEHA, TO IPU OOHAPYKEHWH TPOCKAJIb3bIBAHUS KOH-
TPOJIJIED OCTAHABJIMBAET BPAIIEHUE, KOPPEKTUPYET IIArOBYIO MO3UIUMI0 Ha OCHOBAHUU JAHHBIX SHKOAEPA U
TBITAETCS 3AMYCTUTH BpAIleHne 3aH0B0. Paaz 0wubky KOHMPOAA NO3ULUL YCTAHABINBAETCS, KOTIA TIO3WUIINS
COMBAETCS U ABTOMATUYECKN CHUMAETCS TIOCI€ KOPPEKTUPOBKU. B ciIydae HEBO3MOXKHOCTH CKOPPEKTUPOBATH
TO3UIIAIO YCTAHABIUBACTCH (hAa2 0WUOKY KOHMPOAA NO3ULUY W KOHTPOJUIED TEPeXOauT B peorcum Alarm.
Eciu morepst mraroB nporCXoIuT B TPOIECCe IBUMKEHUsI, TO CMamyc Jeustcenus He cOPaChIBAETCS BO BpEMs
Koppeknuu no3uiuu. Eciii noreps maros mpoucXOAuT B PEXKUME yIePKAHUS O3UIINAN, TO JIJIs BOCCTAHOBJIE-
HUsT KOPPEKTHOI MO3UINN TIOAAETCS KOMaHIA J6uscenus 6 no3ututo, B KOTOPO# 0Ch MOTOPa, HAXOAWIACH 0
TIOTEpPHU 1aroB.

IIpumeuanume: [lis ucnonb3oBanuss PYHKIUKA KOPPEKIIWW MO3WIMKM HY2KEH HKOIED C pa3pelreHueM He
MeHee JIByX OTCUETOB Ha MIAr MOTOPA.
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IIpumeuanume: [Ij1g KOPPEKTHOI pabOTHI KOPPEKIMH MO3UIINK KOHTPOJLIEPY HYKHO JATh MOCTOSTH C 3a-
MATAaHHBIMU OOMOTKAM¥ B TedeHrme 1 CeKyHIbI s KaauOpoBku. [locse mepexoma KOHTODJIIEPA B PestCuM
Alarm unu u3MeHeHusl HaCTPOeK TpeOyercs IMOBTOPHAsA KaJIUOPOBKA.

IIpumeuanmne: Ilpu ncnoab30BaHUM ABTOMATUYECKON KOPPEKITUU TO3UITNN HE PEKOMEHIYETCS YCTAHABJIN-
Barh 3uadenue Threshold Gosee 3 maroB T.K. B 3TOM Ciiydae He JTI000€ MPOCKAIb3bIBaHNE OyIeT CKOPPEKTH-
POBaHO.

IIpnmeuanue: Komanapr pe3koil v MIaBHON OCTAHOBKY MOTYT OBITH TTPOUTHOPUPOBAHBI KOHTPOJIIEPOM BO
BpeMs KOPPEKINU TO3UNAHA. B 3TOM ciaydyae MOXKHO TOCTATh KOMAHIY TJIABHOW OCTAHOBKH IBAYKIBI, UTO
MPUBEIET K CHATUIO MATAHUA ¢ OOMOTOK MOTOPA.

HpI/IMe‘-IaHI/Ie: Samenarnue. Eciim Bor TOJIL3YETECh 7NPO2PAMMHBIMU KOHUESUKAMU, TO UCHOJb30BATH aB-
TOMATUYIECKYIO KOPPEKIIUIO MO3UIINU HE PEKOMEHAYyeTCd, T.K. TOJIOXKEHUA TPOrPAMMHBIX KOHIIEBUKOB 6y,ILyT
HU3MEHATHCA B IIPOIECCEe KOPPEKINU ITO3UITUH.

IIpumeuanue: Komanma pe3koit OCTAHOBKY 3AIlyCKAET MPOIECC MEPEKATUOPOBKH MOJIOKEHUST JATINKA 000-
POTOB, MPUYIEM KAJTUOPOBKA, TPOUCXOAUT IPHU CPAOATHIBAHUU TATINKA 0O0POTOB BO BPEMS JIBUKEHUS, YIIPAB-
JISIEMOTO JBUTATEIEM. DTO 3HAYNT, 9TO ECIIU CPA3y MOCIe PE3KOI OCTAHOBKHU MOBEPHYTH OCh PYKAMH, TO TIOCTE
HAYaJIa IBUKEHUS MMPOCKAIL3bIBAHNAE HE OyaeT 00HAPYKEHO, T.K. KaJIuOPOBKa €I He ObLIa MPOU3BEIeHA.

IIpumeuanue: Eciu naruuk obopora JBuraresis MOABep:KeH jpede3ry (MeXaHUuIeCcKOMY), TO Ha OYEHb
MaJIbIX CKOPOCTSX BO3MOXKHBI JIOYKHBIE CPAOATHIBAHNS KOHTPOJIS 110 JATYUKY 000POTOB.

IIpumeuanue: KouTposp mo3uiiuu mo JaT9uKy OOOPOTOB HE MOXKET OOHADPYKUTH BPAINEHWE OCH TIPU HY-
JIEBO BHyTpEHHel CKOpocTH. T.e. eciii OCTAHOBUTH JABUTATENb W PyKAMU ITPOBEPHYTH OCb, TO 3TO HE Oymer
0OHAPYKEHO.

4.3.8 YnpasneHne nutaHuem mMoTopa

4.3.8.1 CHuxeHue Toka notTpebdneHus

Jljist yMeHbIlIeH)sl SHEPronoTPedIeH s IIAr0BOr0 ABUIATE sl B PEsKHUME O2KUIAHUA KOHTPOJLIEP IIO3BOJISIET 3a-
JIaBaTh YPOBEHH MOTPEOISTEMOTO TOKA B COCTOSTHUN OCTAHOBKY HUYKE HOMWHAJIBHOTO 3HAUEHUS. DTOT PEIKUM
0 YMOJTIYAHUIO aKTUBUPOBAH. OH MOBCEMECTHO MCITOIB3YETCs It CHUKEHU ST HATPEBA IAaroBOrO JIBUTATEIS B
PEeKUME yAePKAHNS TPU COXPAHEHUH TOYHOCTH HAXOXKIEHUS B 33JaHHOM MO3NUINN. Y DOBEHDb TOKA, YIEPIKAHU ST
3a/a€TCsA B IPOLEHTAX OT HOMUHAJILHOIO YPOBHS TOKa B 00OMOTKax. Takzke ompenessercss BpeMs B MUJLIN-
CEeKyH/IaX, 4epe3 KOTopoe TOK Oyuxer cuuzkeH. OIIMIO CHUXKEHHS TOKA MOXKHO OTKJIIOUHUTH CIElUAJIbHBIM
daarom. na nacrpoiiku (yHKUUM CHUKEHHS TOKA yAep:kanusa cMmorpure DyHKIUMIO Set power settings
(cm. pasmen Pykosodcmeo no npozpammuposanuio) WA BKIaAKy Hactpoek XiLab - Hacmpotixa napamem-
pos aHepzonompebieHus. YCTAHOBKA HOMWHAIBHOIO TOKA IMArOBOTO JBUTATEJST OCYIIECTBIISETCS KOMAHION
set_engine_ settings (cMm. Pykosodcmeo no npozpammuposanuro wiu pasuen Hacmpoiixae kunemamuru 06u-
orcenun (Illazoeviii deuzamen)).
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Pa3syMHbIM 3Ha9eHHEM YPOBHS CHU2KEHHOIrO TOKa yaepxkanud apagercd 40-70%. 9To cHuzKaeT 3Hepronorped-
nenne B 2-4 pa3a, a Cuia yaeprKanus 0OBIMHO OCTAETCs TOCTaTOUHONW. Bpems, depe3 KOTOpoe TOK CHUYKAETCs
pa3yMmHO BeIOMpaTh B auamaszone 50-500 Mc. DTO BpeMsi OKOHYAHUS HU3KOYACTOTHBIX KOJIEOAHUN MexaHude-
CKOIl CHCTEMbI, KOTOPBIE MOT'YT COUTH MO3UIUIO YAEPKAHUSA B HEKOTOPHIX CHCTEMAX.

4.3.8.2 Orvknro4veHue nNuTaHns mMoTopa

Taxke [jIs1 yMEHBITIEHNST SHEPTOMOTPEOIEHUST IITATOBOr0 IBUTATENS CYIIECTBYET PEYKUM OTKJIIOUEHUS TTUTA~
HUST MOTOPA 10 TaiiMepy. 9TO HEOOXOIUMO B OCHOBHOM JIJIsl TTPEJOTBPAIIEHNUsT TPATHI IHEPTUN HA YIEPIKAHNIE
MO3WIMK, KOT/Ia paboTa C yCTAHOBKOM 3aKOHYEHA, W HUKAKUX JBUKEHUN HE TTPOUCXOIUT TOJITOE BpEMs. DTOT
PEXKHUM 0 yMOJI9aHUIO AKTUBUPOBAH, HO MOXKET ObITh OTKJIIOYEH TOJIb30BaTeIeM. Bpems OT OCTaHOBKH 110
OTKJIIOYEHHUs] HACTPAUBAECTCH B CeKyHJaX. PasymubiM Bpemenem spiserca 3600 cexyun (omun uac). s
HACTPONKKU (DYHKLMU OTKJIIOYEHUs] LUTAHUs MOTOpa cMmorpure yHKUMIO set power settings (cm. pasued
Pyrocodcmeo no npozpammuposaruio) WM BKIagKy Hactpoek XiLab - Hacmpotixa napamempos snepzono-
mpebaeHus.

4.3.8.3 Cneuuduka pac4érta BpeMeHHbIX 3agepxek

Bce Bpemennbie 3aepKKu pabOTAIOT CJIEAYIONUM OOPA30M: MPU KAXK/IOM IIEPEXOJI€ B COCTOSHHE OCTAHOB-
KU JIBUTATEJIST 3aTIOMWHAETCST BPEMSI C TOYHOCTHIO IO MUJITMCEKYHBI. Jlamee, pu JTOCTHKEHUN 33 TAHHBIX
nosib3oBareseM TaiiMayToB n Britodennoctn ¢ynkimii PowerOff/CurrentReduce mponcxoaur orkiouenue
TUTAHWs JBUTATE]IS WM CHUKEHWE TOKa B 0OMOTKax. Bce HACTpOiiKn MOXKHO MeHATH OHjaiH. Hampuwmep,
ecnu yBenwduTh Bpems taiiMmayta PowerOff mocie Toro, Kak oH yKe CIyduscs, TO OOMOTKHU 3alUTAIOTCs
u dynknus PowerOff cpaboraer cHOBa 1O JTOCTHKEHUIO TaliMayTa OT MOMEHTA OCTAHOBKM JBuraress. To
2Ke caMoe Kacaercs BKJIIOYEeHMs U OTKJovYeHus (uiaros ucuosb3osanus pexkumos PowerOff /CurrentReduce.
Orcuér rafimayTos ocranasiuBaercs n dyukmun PowerOff/CurrentReduce ormensitoTest nmpu j1060M Havase
JIBUYKEHWS.

4.3.8.4 ®yunkuusa Jerk free

Wuorma HEeoOXOAMMO MJIABHO MEHSTh TOK B OOMOTKAX JBUTATENd /s YCTPAHEHHs BUOpAIUil MEXaHMIECKO
cucreMbl. /Ijist 3TOTO B KOHTPOJIIEPE TpeaycMoTpena onnust Jerk free, Tie MOXKHO 33JaTh CKOPOCTH BBIXOA,
TOKa Yepe3 OOMOTKHY C HYJIsI Ha, HOMUHAJILHOE 3HAYEHNE C TOYHOCTHIO 10 MUJLIUCEKYHIbI. ONIus BKIIOYAETCS
coorBercTByOmuM (barom. [Ipu 3T0M BCe M3MeHEHUS TOKA CTAOUIN3ANNAN WM OTK/IIOYEHNS OOMOTOK OyIyT
MPOXOJUTH C TPEeABAPUTEIBHBIM ILIABHBIM HAOOPOM mym cOpocoM TOKa yaepxkanus. Hampumep, ecim ycra-
HOBJIEHA CKOPOCTH Habopa Toka 100 Mc u mpoucxomuT cobbITHE CHHKeHHe TOKa yaepxkanus 10 50%, To oH
Oyaer cauzken 1wiasHo 3a 50 mc (a we 100 mc, Beap 100 MC HYy2KHO 4TO0bL LOJIHOCTBHIO COPOCUTH TOK JIO HYJIst).
Taxaxke 3a 50 Mc TOK OyJeT CHOBa HADPAH 0 HOMUHAJIBHOTO PYU HOBOM JBUKeHwH. J[1sg HacTpoiiku (pyHKInn
Jerk free cmorpure dyukuuio set power settings (cM. pazmen Pyxosodcmeo no npozpammuposanuio) Wi
Bkyajaky nacrpoek XilLab - Hacmpotixa kunemamuru deusicenus (Illazosviii deuzamens).

QyHKNKS IJTABHOTO HAOOpa TOKa padOTaeT mpH JI0OOM M3MEHEHU! aMILIUTYAbI TOKA B OOMOTKAX, HAIPUMED
[IPU CMEHE HOMUHAJIBLHOIO TOKA yiaep2Kanusi. [Ipu 97oM CKOPOCTH yBEJIUYeHNs UM Y MEHBIIEHUs] TOKA PACCUH-
THIBAETCS HA OCHOBE MAaKCHMAJILHOTO M3 BBEJIEHHBIX TOKOB YIEP:KAHUSA: CTAPOrO mwin HOBOro. Ecim oOMOTKHI
HY?KHO OTKJIIOYNTH, TO TOK CHUYKAETCH 0 HYJs, & TOJBKO 3aTEM CHUJIOBBIE BBIXOIHBIE IEMU KOHTPOJLIIEPA
obecrounBaorcs. Eciaum 0OMOTKH HYKHO 3allUTATh HOMHHATHHBIM TOKOM, TO OHH 3AMTUTHIBAIOTCS HYJIEBBIM
TOKOM U JIajiee TOK PACTET 10 HOMUHAJBHOIO.

CyIIecTBYIOT UCKIIIOUEHHUsI, KOTJA TOK MTHOBEHHO COPACHIBAETCS 10 HYJIsT W OOMOTKH OTKJIIOYAIOTCS, TAYKe
korna dyukius Jerk free Brirouena. 10 coOObITUS OMACHOCTH U Tomaaanue B cocroguue Alarm (cm. Kpu-
TMUYNECKUE TAPAMEPBL), 8 TaKKe MOMEHTHI Ie€pe3arpy3Ku KOHTPOJLIEPA I OOHOBJIEHHs IPOIDPAMMHOIO
obecrredennsa. Bee 3t coObITHS pEIKH M HE JOMKHBI MPOUCXOIUTD BO BpeMsi PAOOTHI C TIO3UIITOHEPOM.

Pazymubiv 3nadenne Bpemenu Jerk free 6ymer 50-200 Mc, Tak Kak 3TO NPUBEIET JIHUINb K HAUBKOIHEPIETHY-
HBIM BUOpanmsm #a gactore 3-10 I't, KoTopbie OyayT 3HAUNTENHHO MEHbIe BUOPAINi OT OBITOBBIX TTYMOB
(1aroBs, CKBO3HSAKA). YCTAHOBKa 60Jbiioro Bpemenu Jerk free u yHKIMM CHUMKEHUST TOKA JJIsi SKOHOMUU
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9JIEKTPOIHEPIUY M CHM2KEHHUsi HAIPEeBa MOTOPa LPUBEJAET K IIOCTOAHHbBIM 3ajepzKkKaM s copoca u nHabopa
toka. [Toaromy Bpems Jerk free e crout mesars GOJBIIAM.

4.3.9 Kputnyeckune napametpbl

s Ge3omacHOCTH PabOTHI KOHTPOJIJIEPA U IBUTATE/IsT YCTAHABINBAIOTCS MAKCHUMAJIbHBIE W MUHUMAJIHHBIE
3HAYEHUs TOKOB, HAIPsKEHHUil, TeMIeparyp. BbIXoa u3 MOMyCTHMOrO MHAMA30HA I JTI0OOr0 W3 3THUX Ia-
paMeTpoB MPUBOIUT K TOMY, UTO ABUXKEHHE MPEKPAIIAETCS, OOMOTKH MOTOPa 00ECTOINBAIOTCS, KOHTPOJLIED
nepexoauT B cocrofuue Alarm. Bbixon u3 cocrosinus Alarm BO3MOXKEH TOJIBKO HPH YyCTPAHEHUH LIPUYMHbI
MIPEBBINEHNS] KPUTHYIECKOTO mapaMerpa u mockuiku Komauasl STOP. Hacrpoiiku ucmonb3yoTes s BCex
THUTIOB JIBUTATEJEN.

JloCTyIIHBI C/IeIyIOIUe MapaMeTpPhbi:

e Low voltage off - onpenenser MUHUMAaIbHOE 3HAYEHHE HAIPHAXKEHUs CUJIOBOIO [IMTAHUs KOHTPOJLIEPA
(u3mepsierca mecarkamu MB). Briowaercs dbaarom Low voltage protection. Vlnaue MUHUMAIBHBIN 110-
por orkIoUYeHus He naeiictByer. Pazymuoe 3uadenne 6000-8000 mB, mrst pabodero nuama3ona muTaHus
12-36B. Dra 3ammura moMmoraer OOHAPYKUTH MOMEHT, KOT/1a OJIOK MUTaHWs OTKJIIOYHUJICS u3-3a cpaba-
TBIBAHUS OTHOM U3 €ro 3amuT. Takoe MOXKeT MPOU30MTH CO CTADMIN3NPOBAHHBIM OJIOKOM ITHUTAHUS IPH
MIPEBBIIIEHUN €r0 pabodeil MOITHOCTH.

e Mazx current (power) - onpeAeaseT MaKCUMAaILHOE 3HAYEHUE TOKA CHJIOBOIO TIUTAHUsI KOHTPOJLIEpa, (13-
MepsieTcs B MA). YcraHaB/IuBaTh PA3yMHO B IBA Pa3a BHIIIE, YeM MAKCUMAaJIbHBIN 3apPEruCTPUPOBAHHDITH
pabounii TOK mMOTpEOIEHUsT BO BpeMsi TeCTOB. [IjIs perucrpaiuu TOKa, TOTPeO/IeHNs UCIOIb3yiiTe 2pa-
duru XiLab.

e Maz voltage (power) - oupeneisier MAKCUMAJIbHOE 3HAYCHUE HALIPAKEHUS! CUJIOBOIO LIMTAHUA KOHTPOJI-
sepa (u3mepsiercs mecarkamu MB). 1o orpanuuenue pasymuo Oparh Ha 20% Bbimie, yem pabouee
HaNpsiKeHne OJIOKA TTUTAHUS.

e Temperature - onpejiesisieT MAKCUMAaJIbHOE 3HAYEHUE TeMIIEPATYPbI MUKPOIIPOLeccopa (u3MepsieTcs ne-
carbiMu s1osstMu rpagyca Hesnbeust). Mukporpoueccop BblaepzxkuBaer pabodyio TeMieparypy 75 rpa-
naycoB Henbcusi, Ho He meperpesaercs cam o cebe. IloBeilerne ero TeMmneparypbl MOKET KOCBEHHO
CBU/IETEJILCTBOBATH O MEPErpeBe CUJIOBON YaCTH IJIATHI. JHAYEHWE TIOPOTa MEeperpeBa pa3yMHO BbIOU-
path B auana3one 40-75 rpagaycos.

®aaru:

o ALARM ON _ DRIVER OVERHEATING - Bxomutb B cocrosnue Alarm mo mpeBbIeHHI0 KPUTH-
9ecKoil TemmepaTypsl apaiisepa (>125 rpamycos). Cunosoil apaiiBep CUTHAIU3UPYET O MPUOIUKEHUN
€ro TeMIepaTyphl OJIM3KO K KpuTH4IecKoit. Ecin npaiiBep He OTKJIIOYNTH, TO IPH JaJIbHEiIIeM Harpese
OH OTKJIIOYHT ce0st caMm. PexoMeH/iyeTcs: He JIOBOAUTH /10 IPUHY/INTEILHOIO OTKJIIOYEHNs U YCTAHOBUTD
daar 106pOBOIBHOTO OTKIIOYEHHUSI.

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

e ALARM ON_ BORDERS SWAP MISSET - Bxonutb B cocrosiune Alarm obnapyxkenun cpabaTbi-
BaHUd HE TOIO KOHIIEBUKA, K KOTOPOMY OCYILECTBIUIOCH ABuzKeHue (cM. Konueswie evikatonament).
Cayxur a1 Gosiee HOHATHON MHAWKAIMA CPAOATHIBAS IIOJCACTEMBI OOHAPYKEHUS EPEyTAHHOCTH
KOHIIEBUKOB. Pekomenmyercs: nep:xkarh (yar BKIIOUYEHHBIM.

o ALARM FLAGS STICKING - 9tor duar HACTpanBaeT «3AJUNAHIE» MHAUKATOPOB IIPOU3OIIE et
OIIMOKY B CTATYCHOM CTPYKType KOHTposiepa. Nuade dparn ommbOK aKTUBHBI TOIHKO MOKA ITPONUCXO-
JUT COOBITHE, BhI3BIBalOIIee omubKy. Ecin omunbKa HOCHIa KPATKOBPEMEHHBIN XapaKkTep U €€ MpUInHa,
CAMOCTOSITEJIbHO MCYE3J1a, TO MHOIJIA HEeSCHA IPUYUHA Honaianus B cocrogune Alarm. s sroro ymo6-
HO BKJIIOUNTH «3aJINTIAHNe» W HA rTaBHOM OKHe Xilab mmarnocrupoBars npuuwnny monaganus B Alarm.
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e USB BREAK RECONNECT - dror daar nacrpausaer pabory 6ioka nepesarpy3ku USB muHb npu
norepe cest3u. [Ipu ycranorke 3Toro ¢giara JaHHBIH 00K HaunHAeT (PYHKIMOHUPOBATE U OTCIEKUBATD
norepio cBaszu 110 USB muue (K npumepy, B cilydae yaapa CTaTHYECKUM DPa3psioM).

VceranoBka mapamMerpoB omnucana B MeHIo nporpammbl X1Lab «Hacmpotixa npedeavrvir napamempos xor-
mpoansepay. KoMaHIbl yCTAHOBKY MAKCHMAJIBHO JIOIYCTUMbBIX 3HAYEHUI OMHCAHBL B PYKOGOJICMEe N0 Npo-
2PAMMUPOBAHUIO.

4.3.10 XpaHeHue napametpos Bo flash-namsatu koHTponnepa

KouTpoanep mo3BoageT cOXpaHSITh BCE CBOM HACTPOWKW B SHEPTOHE3ABUCUMYIO MaMATh. llpm momade mm-
TaHWS HA KOHTPOJIJIEP OH BOCCTAHABJIMBAET HACTPONKM M3 ITOH MaMsITH W MTHOBEHHO TOTOB K pabore. He
HY>KHO KarKJI0e BKJIIOUEHNE MUTAHNS HACTPAMBATHCSA HA TMO3UIHMOHED 3aHOBO. KOHTpOLIEp XpaHUT B CBOUX
HaCTPOMKAX CBOE UMsl, BBOAMMOE II0JIb30BaTEeM. JTO YA00HO /s €ro HOCIeAyommel naeHTH(OUKALIIH.

Baxxuo: B snHepronesaBucumyio maMsaTh COXPAHSIOTCS BCE TEKYINue pabodme mapaMerpbl KOHTPOJLIEPA,
oTHOCcsIIMecs K BkJajake Device u3 menio nHactpoek mporpammbl XILab. Ilome friendly name ssisercs
€/IMHCTBeHHbIM WMCKJIoYeHneM. JIio0ble n3meHenuns, BHeCeHHbIe B HACTPOIKU XILab u3 apyrux BKIIAIOK, HE
coxpansTcs!

910 nenmaercs ¢ moMoIbio KHONKE Save settings to flash B mporpamme XILab win ¢ momombio GyHKIMN
command_save_ settings (cM. Pyrosodcmeo no npozpammuposanuio).

Mox#o BoccranoBuTh B O3Y KOHTpoJLIEpa BCe HACTPONKH M3 YHEPrOHE3ABUCUMON HMAMITH HE TOJBKO MPU
nojade muranus, Ho u upu waxkaruu B XILab na knonky Load setting from flash, aro noszsonsier paborars ¢
coxpanennbiMu Bo flash mannubivu. s 3arpy3kn MoxkHO ncmoab3oBaTh dyukimio command read settings,
cM. Pyrosodemeo no npozpammuposanuto. BoccTaHOBIEHHBIE HACTPOWKHU CTAHYT aKTUBHBI HeMeiieHHO. [1pu
9TOM IPOM3ONJET NMEPEMHUIINAIN3AIMUS BCeX DJIOKOB KOHTDOJLIIEPA.

4.3.11 lNonb3oBaTenbckue eaAnHULbI KOOpAUHAT

Texyiast KoopArHATa KOHTPOJIJIEPA BBIBOJUTCS U 33JAETCA B IArax IIArOBOIO JBUTATENS WJIA OTCUYETAX
9HKOJIEPA, €CJIM SHKOAEP IPUCYTCTBYyeT u BK/OUYeH. [Ipu pabore ¢ mogBmKKaMu MOXKeT ObITH yI00HO 3a/a-
BaTh MO3WINIO B MUJLTUMETPAX /I TPAHCISTOPOB, B TPAAYCaX JJIs POTATOPOB, WJIM B IPYTUX €CTECTBEHHBIX
enuuunax. /st 3Toro mporpaMMHOe O0ecredeHne KOHTPOJLIEPA MO3BOJISET MEPECUNTHIBATL KOOPIUHATHI B
MTOJTb30BATE/IbCKIE eIUHUIBI. EC/in 1m0/Ib30BaTeIb 3HAET KAKOMY JIMHEHHOMY MEPEMEIIEHUI0 COOTBETCTBYET
CMEIIEHNE IIArOBOro ABUTATEIS HA OIPE/ICTIEHHOE KOJIMIECTBO IAr0B, OH MOYKET 33/1aTh 3TO COOTHOIIIEHNE KaK
kod(dduimenT nepecyera u gajgee OTAABATH KOMAH/IbI JBUKEHUs 1 HADIIOAATD 38 KOOPAUHATON HOJIBUXKKY B
9TUX €JIMHUIAX. DTO Kacaercs u uarepdeiica XiLab, u ucnosib30Banus B COOCTBEHHBIX IIPOIPAMMAX U CKPHII-
rax. CKOpOCTb M yCKOPEHHUE TaK¥Ke 33aI0TCs B €IUHUIAX, TIPOU3BOJHBIX OT TI0Jb30BATEIbCKUX (HAIPUMED
B MWIJIMMETPAX B CEKYHIY). YCManoeka nyie6ol no3uyuy IeJaeTcs OJIUHAKOBO /i OTCYETa B IIarax MJIu
B MOJIb30BATETHLCKUX €IMHUIAX.

B XiLab orobpazkenne Moab30BaTEIbCKAX €IMHUI MOXKHO BKJIIOYUTH HA BKJIaJAKe Hacmpotixu omobpasicenus
NOAB306AMENCKUT edunuy,. MOXKHO YCTAHOBUTH TMOAXOIAIIEE UMS TTOIh30BATEIHLCKUX €INHMAIIL.

IIpu pabore ¢ bubanoTekoit libxime dyHKIMN, TpUHUMATOIITE W BO3BPAIIAIONINE BEJIUINHDI B TI0JIb30BATE b~
CKUX €JMHHIIAX UMEIOT MMeHA OKaHudmBamomuecs Ha _calb. 91tu GyHKIUK JIOMOJIHATENBHO NPUHUMAIOT KaK
napamerp KanmuOpoBoUHYyO cTpykTypy calibration t, cm. Pykosodcmeo no npozpammuposaniio.

4.3.12 Ncnonb3oBaHue Tabnuubl KOppekuun KoopauHaTt Ans 0osee TOYHOro no3u-
LUMOHNPOBAHNSA

Ecsin ucnonb3yercs noasukka 6e3 JIMHEHHOIO IHKOJAEPA, TO TOYHOE IMOJIOKEHWE He Bcerga OyIeT COOTBEeT-
CTBOBATH IOKA3AHUAM KOOPJIUHAT O OCAM. DTO CBA3AHO C TOYHOCTHIO U3rOTOBJICHUS MEXAHUYIECKUX JeTaJel,
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grodpTaMu, TEMIEPATYPHBIM pacimupeHueM. B arom ciydae s 60j1ee TOIHOrO MO3UITMOHUPOBAHUS MOXKHO
BOCTIOJIB30BAThCSI KOPPEKTUPYIOIIEH TadauIed.

Baxxno: Tabiura saBiseTcs NHANBUIYATHHON I KasKI0i MOABMKKH. Tabauia GopMUPYyeTcs: IPON3BOIH-
TeJeM Ha BBLICOKOTOYHOM CTEHJIE.

IpwaImn paboTs:

Yepes ormpeiesieHHbIE PACCTOSHAS, HE 00s13aTEIbHO PaBHbIE, HAUnHASA ¢ () TPOMEPSeTCS PEAIbHOE MOJI0KEHNE
MONBMKKHU. Pa3HOCTD MeXK/1y 3a/J[aHHBIM U PEAJbHBIM IOJIO2KeHneM 3anocurcs B Tabsuity. [Io nosyuenabim
3HAYEHUSAM, C UCIIOIb30BAHUEM JIMHEITHON MHTEPIOJIANNH, IPOU3BOAUTCS IIEPECYET KOOPAUHAT IPHU UCIOIb30-
BaHUM onpeiesenubix _calb dymkiwmit. B pe3yabrare, KOMIEHCHPYIOTCS HETOMHOCTH U3TOTOBJICHUS W IPYTHE
BO3MOXKHbIE OTKJIOHEHUS TOJIOKEHUS.

TIpumep: Ilpeanomoxum [ TO3UIMOHEPA 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
’ /TN
AN

0,02 1
0,01 0.0085 |

0 1 —\

15

-0,01 -
-0,02
-0,03
-0,04
-0,05

Puc. 4.22: Ha rpaduke moka3aHbl OTKJIOHEHUsT KOOPIUHAT COOTBETCTBYIONIAE TabIHIe

s mepemerrienns B mo3unuio 12.5 Heobxoqmmo 3a1aTh Koopauuaaty Ha 0.0085 60bImyo To ecth 12.5085. 910
HUMEHHO TO, 9TO JEJIal0T aJITOPUTMbI HEKOTOPBIX _calb KOMaHJ, KOTOPbIE I/ICHOJ’IBBYIOT Ta6m/1uy KOPPEKITNN
KOOpAUHAT.

B XiLab 3arpy3uTh u OYUCTUTH KOPPEKTUPYIOILYIO TAOJIUILy MOKHO Ha BKJIaJAKe Hacmpotixu omobpasicenus
NOAB30BAMENBCKUT €OUHUY,.

s mpocmoTpa cnucka MyHKINA, CTPYKTYP U MapaMerpoB, KOTOPbIe KOPPEKTUPYIOTCS MPU WCIOIb30BAHUN
KOPPEKTHUPYIONIEH TaOIHUIhI, CMOTPUTE PYKOBOACTBO 10 O6ubamoreke libximec.
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4.4 BesonacHasi paboTta

Heckonbko HACTPOEK KOHTPOJIIEPA HEMOCPEICTBEHHO CBA3aHbBI ¢ 06€30MacHOCTHIO paborhl. HempaBunbHas ux
YCTAHOBKA, MOXKET IOBPEJUTDH HO3UIMOHED UM KOHTpOoJuIep. IIo3uuonep MOXKHO MOBPEAUTD IPEBBIIIEHUEM
MOIITHOCTH, CKOPOCTHU BPAIIEHUSI U BBIXOIAOM 33 MPEIEsIbl JOMYCTUMOTO JUANA30HA OBKeHUs. OOBITHO It
6e30macHoi paboThI JOCTATOYHO 3arpy3UTh 3apaHee MOATOTOBJIEHHBIH mpoduib mis Bamero nosunnonepa,
T7e BCe HEOOXOIMMbIE HACTPOUKU yIKE CIIE/IAHbI.

4.4.1 T paHuybl ABNXXEHUS U KOHLLEBUKMN

JluHeiiHble MO3UIMTHEPHI UMEIOT OIPAHUYIEHHBII JUATA30H MEPEMEIEHNS B OTJINYNE OT KPYTOBBIX POTATOPOB.
Boixos, Takoro moszuipoHepa 3a J0nycTuMble (DU3NYECKUEe MPAHUIBI €r0 MEPEMeleHrsl - OCHOBHAS HPUYM-
Ha, 3aKJIMHUBAHUS WJIW BBIXOJIA TIO3UIIMOHEPOB U3 CTPOs. JIJisi MpemOTBpAIeH s TAKUX TOJOMOK TUATA30H
TepEMEITeHN s TTO3UITNOHEPA OIPAHNYNBAETCS B COOTBETCTBUH C TPEOOBAHUSME TOJIB30BaTE . /115t 3TOTO HMC-
oJIb3yI0TCst Konuyesoe soikatowament, Ho B 4aCTH CIy4daeB, HalpHUMep, KOI/ia ITO3UIINOHED He 000py/I0BaH
KOHIIEBUKAMY WJIA UMEET TOJHKO OJIMH KOHIEBWK, MPAHUIILI JBUYKEHUsS] MOTYT ONPEIETAThCS TPOrPaMMHO
(cm. Konueswvie swrarowamenn). Jacto GblBaeT, 4TO KOHUE6UKU LIEPEIlyTaHbl MecTaMu. B 31oM ciyvae Boc-
HOJIb3YHTECh MEXAHU3MOM OOHAPYZKEHMs [IE€PEIlyTAHHOCTH KOHIEBUKOB, ONUCAHHBIM B pasjene Konuyesoie
BHUKAIONAMENY, ITODBI TIEPBOE YKe JIBUXKEHWEe IO TPAHUILI He MPUBEJIO K 3aKJIMHUBAHUIO To3unnonepa. Ha-
CTPOIKA MMANA30Ha ABUKEHUS U KOHIIEBBIX BBIK/IIOYATEIEH OMMCaHa B COOTBETCTBYIOMEM pasdene . KoMaHIbt
HACTPOMKHM OMUCAHBI B PyKxosodcmeo no npozpammuposaiuio.

4.4.2 OrpaHuynTenu ABUXKEHUS

IITarosblii nBUraTeab UMeeT OCHOBHYIO HACTPOMKY 0€30IaCHOCTH - HOMUHAJIbHBIA TOK B OOMOTKaxX. 9TO OC-
HOBHOI IapaMerp, OLPEeIeISIONMIi MOIHOCTD, II0JaBaeMYyI0 Ha JABurare/ib. HoMUHANBHBINA TOK J0JI2KEH ObITh
YCTAHOBJIEH HE BBIIIE JOMYCTUMOTO JIsl TaHHOTO ABuraresis. [logpobueit cmorpure rnaBy OzpaHuyvument, Ha
desuzamenar. dua DC gBurareseii MaKCUMAaJIbHBIA TOK SIBJISETCS OTPDAHUYIMBAIONINM ¥ JOJIKEH ObITh yCTa-
HOBJIEH COTJIACHO MAKCHUMaJIbHO momycTumomy TOKy depe3 DC msurarens. Eciu He m3BecTen MakcuMaIbHBIN
TOK, TO MOKeT ObITb OrPAHMYEHO MAaKCHMAaJIbHOE HAIlPXKEeHHe, II0JAaBAEMOe Ha [IBUTIATeb, DTO TaKxKe OymIer
LPEITCTBOBATD €r0 IIEePErPeBY, XOTs OrPaHUYEHUe HALIPS2KEHUs 9TO DoJiee IrpyOblii c110co0, YeM OrpaHuyYeHne
toka. [Tompobueit cmorpute rnaBy Ozparuvument Ha 6UGMENT .

TloBpeuTh MO3UIMOHED WJIM CIOCODCTBOBATEL €ro OBICTPOMY W3HOCY MOYKET MPEBBIIIEHNE CKOPOCTH BPAIIe-
uust. HeoOGxoauMo moctaBuTh ¢Jiar OrpaHuYeHust CKOPOCTH HE BBINIE MAKCUMAJILHON U YCTAHOBUTH MTPABUJIb-
HYI0 MakKCHMAaJbHYI0 CKOPOCTb sl JaHHOrO mo3uiuonepa. Iloapobueit cmorpure raasy Ozpanuvument, Ha
deuzamena.

4.4.3 Kputndeckue napametpbl

KouTpoanep oTcieXuBaeT TOKM U HAMPSKEHNsT, KOTOPbIe BOZHUKAIOT B €r0 IENsAX U CITOCOOEH PearnpoBaTh
Ha, WX TOA03PUTE/bHbIE 3HaUeHns1. Peakims 00ecTOuYnBaeT ABUTATEIb U MPENATCTBYET JAJIbHEHIIeMy TBUKE-
HUIO, TIOKA MPUYUHA MPOOJIEMbI HE yCTPAHEHA. DTO MO3BOJISAET OTCAEAUTH 3aMBIKAHWS OOMOTOK JIBUTATEIS
Ha JIPYyT ApyTa WU HA 3€MJII0, KOTOPOe MOXKET BO3HWKHYTH MPU MOBPEXKIeHUN Kabesisi MO3UIMOHEPA UJTH Ca-
MOro no3uruoHepa. Takrke peakiius HOCUT HHGOPMATUBHBIN XapPaKTeD, MO3BOJIsAA OTCIEIUTh HEKOPPEKTHHIE
3HAYEHUS HAIPsAKEHUs TUTaHud uiin npubsmkaromuiica neperpes. [losromy npourure rnasy Kpumuveckue
NAPAMEMPL, U YCTAHOBUTE HEOOXOAUMBIE 3aIUTHI. 1IpH BO3SHMKHOBEHWU OMACHOTO COCTOSHUS KOHTPOJLIED
nepexogut B pexkum Alarm u zaasroe okro npozpammv, XiLab mpuobperaer KpacHbI oTTeHOK. Ecaun Takoe
MPOUBOIILIO, TO OTCIAEJUTE W YCTPAHUTE MPUIMHY ONACHOCTH MpEXKIe deM OTKIodarTh pexkum Alarm. Ec-
s Ber monib3yerech cOOCTBEHHBIM MIPUIOKEHUEM [IJIs YIIPABJIEHUS [BUTATEIeM, TO OOpAaIiaiiTe MOBBIIIEHHOE
BHuManue Ha (uiar cocrosuus Alarm (cm. Cmamyc kKonwmpoanrepa).
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4.4.4 Pabota C 3HKOOEepom

Eciu npu nogxII0YeHnr 9HKOAEPA MepenyTaTh KAHAJbI JATINKA, TO TP ABUXKEHUHU IBUTATENS B TOJJOXKU-
TEeJIbHOM HAIpaBIeHWH, SHKOAep OylIeT moKa3bBaTh yMeHbleHue koopauHarel. [Ipu pabore ¢ DC apurare-
JIeM, JIaHHAs CUTyalys HOFBUTC €CJIH IepenyTarb KaHajbl ynpasienus asuraresiem (DC+ u DC-). Hua
TOro, 94T00bI UCIPABUTH THU OUIMOKH AOCTATOYHO ycTaHoBuTh (uiar Encoder Reverse, ykazaunbiii B O0Ke
HACTPOEK 0OpaTHO# CBA3M BO BKjajake Hacmpotiixa wunemamuru dsusicenus (Ilazoswii dsuzamens) njst
mraroBoro asurarens u Hacmpotixa wunemamuru deusicernus (DC momop) nua DC nsuraresns.

Tak ke BO3MOXKHA CHUTyaIlds, KOTJa HET KOHTAKTA C OJHHM M3 KaHAJIOB dHKOAepa. B 3aToMm ciaydae, mpu
JIBUXKEHUM JIBUrATENIs IOKA3aHUsl Jarduka OyayT Kojebarbcs B auana3oune [-1..1] or nadanbHOll no3unmu.

IIpu padore ¢ DC aBurarenem o6e 3Tu OMMUOKW TPUBEIET K HEKOPPEKTHON pabOoTe aJrOpuTMa yIIpaBJie-
HUsI, ONUCAHHOM B niyHKTe PID anzopumm das ynpasasenus DC deuzamenem. Eciiu BbI BriepBble MOIKIIIOYN-
qu "ot DC aBurarens, TO mepes HAYAJIOM pabOTHI HACTOATEILHO PEKOMEHIYETCsl BBIMOJHUTH MTPOBEPKY
MOJKJIIOUYEHH SHKoZAepa. /it 5Toro, ycraHOBUTE CJEAyIOIUe 3Ha4YeHHs KOd(MD(DUIUEHTOB PeryIupOBaHuUs:
Kp =1,K; =0, Kp = 0 u nousiraiiTeCch BBHIIOJHATH [BUKEHUE BIIPABO UJIU BJIEBO C HEDOJIBIIOH CKOPOCTHIO.
Tlocae navajia JBU2KEHMS [IPOBEPHTE, YTO LOKA3AHMA IHKOJAEPA U3MEHSIOTCS B COOTBEICTBUU C BbIOPAHHBLIM
nanpasyienneM. Eciu Heobxomumo ycranosute daar Encoder Reverse.

4.5 [ononHutesnbHble PyHKLUN

4.5.1 Nnaukauunsa pexxnuma paboTbl

4.5.1.1 Craryc koHTposinepa

B kouTpomiepe mpemgycMoTpeHa HHAMKAINAS peskuMa paboTsl. s 3T0ro Ha maaTe PaclooKeH OIWH IBYX-
OBETHBIN CBETOIMOI.

MANUAL CONTROL

\A
Bgl!.\.Cj\\F

STAT! _1
= \» POWER

DC12:4gy

8SMC5-USB 85SM(C5-USB-B8-1

3enénbrii naaukaTop Power noka3niBaer HajnYMe MATAHUS Y KOHTPOJLIEPA.

Kpacusbrii nagukarop Status - orobpazkaer pexxuM padoThl KOHTpOJLiepa. OIHOBPEMEHHOE TOPEHUE IBYX
[[BETOB BBINJISJIAT KaK YKEJITOe CBeYEeHHe.
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Tabania 4.5: Pexxnmbr padorst naapkaropa Power /Status

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

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

Status LED  wwmraer | koHTpOJiep paboraer, 0KUAACTCH KOMAHIA JIBUAKEHUS
xKenteim, 1 I'n
Status LED wwmraer | koHTpOJsIep paboTaer, BBINOJHIETCS KOMAH/IA, IBUKEHU ST
xentbiM, 4 T'n
Status LED wmwraer | KOHTpOJJIEDP HAXOAWUTCS B PEXKUME TIOBTOPHOIO Tepenoakaodenns muabt USB
xenteiM, 10 T'n

4.5.1.2 Nugnkaumns KOHUEBbIX BbIKSlOYaTeNEn

B kouTposiepe peann3oBaHa WHAWKAIWMS CPAOATHIBAHUS KOHIIEBBIX BBIKJIIOUYaTesel. Boicokuit jornaeckuit
YPOBEHD TIOSBJISETCS HA COOTBETCTBYIOIIEM BBIBOJE B MOMEHT AKTHBHOCTU KOHIIEBOTO BBIKJIIOYATENsT. AK-
TUBHOE COCTOSIHUE OIIPEJIeJIieTCs UCXO/Isl U3 HACTPOEK KOHUEBbIX BbiKJtouareseil (cm. Hacmpotika duanazona
06UICENUA U KOHUECHLT GbIKAOYAMENET).

4.5.1.3 Cxema nogksroueHus

ITpumeuanme: Ilpu ucnoIL30BAHUU AOMOTHUTETHHBIX CBETOJAMOMOB, OHU JOJI?KHBI ObITH PACCIMTAHBI HA
paboumii Tok 4 MA. JlOHOJIHUTEbHBIX PE3UCTOPOB, OrPAHUYUBAIOIIMX TOK, He Tpedyercs. s THIIOBBIX
CBETOIMOIOB pabounii Tok Oymer okoso 2 MA. He pekoMeHIyeTcst NCTOIh30BaTh CBETOAMOIBI CHHETO U (hHo-
JIETOBOrO I[BETA M3-33 WX BBICOKOTO 3AMUPAIOIIETrO HANPSKEHUS U, KAK CJIEICTBUE, HU3KOW SIPKOCTH.

4.5.1.3.1 MNnara koHTponnepa

Status wHIEKaTOP MTPOMYOAMpPOBaH BhixomoM Ha MHOrOIeaeBoM BPC pazbeme CN1 xonnexmope BPC'. Cse-
TOAHUOT, IIOAKJIIOYACTCAd K HUM B COOTBETCTBUE CO CXeMOI HUXKe:
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GND

U_LED, a LED Status output

8SMC5-USB board

U_LED, a LED Status output

BPC Connector CN1
RRGERGREENo w]~[w]=]

22

[1]enD

Puc. 4.23: Cxema monkaouenns nHAEKaTopoB Power n Status K miare KOHTpOJIIEpa

KonreBbre BBIKIIOYATENN PACIOIOKEHBI HA TOM Ke caMOM padbéme. Cxema MOAKIIIOUEHUS YKA3aHA HUKE.
st nuukanyuy cpabarblBaHUs KOHIEBBIX BBIKJIIOYaTe el y100HO NCII0Ib30BaTh CBETO/IMO0/bl PACCUUTAHHBIE
Ha HY>KHBIA TOK.

1|GND

2 8SMC5-USB board
i for example (— @L_LIMA aLED output

5 S to external device

g A H € [[2R_LIM. aLED output

g [1]eND

1 QL_LIM, a LED output

R_LIM, a LED output

BPC Connector CN1

Puc. 4.24: Cxema noIkJIi09YeHns] WHINKATOPOB KOHIIEBBIX BLIKJIIOYATEEH K [JIaTe KOHTPOJLIEpa,

4.5.1.3.2 OpHoocHas 1 AByxOCHasi CUCTEMBbI

B kopo60ouHbIX Bepcusax KOHTPOILIEPOB (00H00CHAM U 08YTOCHAHA CUCTIEMbL) CBETOAMO/bL HA LIEPe/IHEl aHeJ
MPEICTABJISIOT COOON MHAMKATOPHI MTUTAHUS, CTATYCA ¥ KOHIIEBBIX BBIKJIIOYATEIEH, TTOITOMY HUKAKON CXeMbI
MTOJIKJTIOUEHUsT He TPeOyeTcs.

4.5.2 PaboTa ¢ MarHUTHbIM TOPMO30M

Ha pazbeme BPC ecrb BBIBOA, jis1 yIPABIEHHS MATHUTHBIM TOPMO30M, YCTAHOBIEHHBIM HA OCh IATOBOTO
aBuraresisi. MaruuTHbIil TOPMO3 UCHOJIB3YETCS s YAEPKAHUS MMOJIOKEHNs MOTOPA MPHU OTCYTCTBUU MUTA-
HUSA.

4.5.2.1 OnucaHne paboTbl

MarauTHBIH TOPMO3 COCTOUT M3 MAarHNUTA U MPYIKUHBI, OCYIIECTBIAIONEeH OCTAHOBKY ocu MoTopa. IIpm orcyT-
CTBUU HAIPAKEHUd HA MAarHUTe IPYKHUHA 3a2KUMaeT OCb B TeKyIlleM COCTOgHUU, YTO MO3BOJLeT COXPaHATb
HeobxomMoe 1osoxkenue moropa. Ilocie nojaun HanpszKeHus: Ha MArHUT, IPY2KUHA OCBODOXKIAET OCb.
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4.5.2.1.1 MNMocneposatesibHOCTL PaboTbl KOHTPOJIIEPA MPU OTKIKOHEHUMN MOJBUXKN.

OcranoBka MoTopa (BpeMsi OCTAHOBKH 3alIOMMHAETCs B KOHTPOJiepe) -> OTKIII0UYeHne MArHUTA OT IIUTAHUS,
dukcanus Bana -> OTKIIOYEHNE TUTAHUS TLTATHI

TIpu BKIIIOUEHNN TTOABUYKKH TOCIEIOBATEIHLHOCTH PAOOTHI KOHTPOJIIEpa 00paTHAS.

HOCKO.HI)Ky Jroboe JABUZKEHNE MHEPIUOHHO, JJId YIPaBJCHUA MalrHUTHBIM TOPMO30M ¥ IPOIECCOM (bHKC&I_H/II/I
IIOJIOZKEHHUA yCTaHABJIIUBAIOTCA CJIEAYIONIHE ITapaMeTPBI:

e Bpems Mex/ly BKJIIOYEHUEM [IUTAHUs MOTOPA U OTKAaTUeM TOpMo3a (Mc)
e Bpemsa MeXIy OTKATHEM TOPMO3a W TOTOBHOCTHIO K JBUIKEHUIO (MC)

e Bpems Mmexkjy BKJIIOYEHHEM [UTAHUS MOTOPA M 3a’KaTHEM TOPMO3a (MC)
e Bpems Mex/ly 3a:KaTeM TOPMO3a U OTKJIIOYEHHEM IMTaHust MOTopa (Mc)

IIpu oTktovennn GHYHKITUN MATHUTHOTO TOPMO3a KOHTPOJIJIEP HEMMPEPHIBHO TOAAET CUTHAJ OTKATUST TOPMO-
3a. DTO MO3BOJISET ABUTATH MOTOD, OCHAIIEHHBIN MATHUTHBIM TOPMO30M, HE UCIOJIb3Ys (DUKCAIUIO POTOPA
npu octaHoBKax. [lpu orkaouenun GyHKIUM 00eCTOYNBAHUS OOMOTOK KOHTDOJIIED OTPA0ATHIBAET TOJIHKO
3a/IEPKKU MEXK/IY IIEPEKJI0YEHHEM TOPMO3a M HAYAJIOM /OCTAHOBKON JIBUKEHUS.

Bcee macTpoiiku MarHUTHOTO TOPMO3a MOXKHO M3MEHSATH OHJIANH W TOPMO3 OyJIeT IMEepPeKII09aTbCs B TaKOH
PEKUM, KOTOPBIH ObLT ObI ecyii ObI HACTPOIKA BCETIa MMEJIa HOBOE 3HadeHme. Hampumep, 3HAYUTENIHHOE
yBeJIMUeHne 3a/epyKKH CpabaThIBAHIUS TOPMO3a, KOT/Ia TOPMO3 yKe cpaboTast, MPUBEIET K TOMY, YTO TOPMO3
cHOBa Oy/ieT OTBEEH U 110 JOCTHKEHUIO HOBOI 33/Iep:KKU OT MOMEHTa OCTAaHOBKHM CHOBa cpaboraer. Tak ke
MOXKHO OTKJIIOYATH W BKJIIOYATH CAM MATHUTHBIN TOPMO3 WU (DYHKIUIO 3AMUTHIBAHUST OOMOTOK.

Tabnuia 4.6: DaeKTpudIecKne mapaMeTphbl BHIBOIA,

Tun TTJI

Topmoz orxxar | 3.3 B

Topwmos 3axkar | 0 B

Pabounii Tok He 6ostee 4 MA

Hactpoitka marauTaOro Topmosa B mporpamme XILab ommcana B Hacmpotika mopmosa.

4.5.2.2 Cxema nogksil04eHUs1 MarHUTHOro TOpmo3a

st Toro, 9ToOBI MCIOIB30BATH MATHUTHBIA TOPMO3, HEOOXOAUMO, YTOOBI CHCTEMA, C KOHTPOJLIEPOM OBLIA
o0opyJoBaHa CIeIHaIbHON T1aTOH-TIpeobpa3oBaTeseM. Mogesn, oTBevaole 3TOMy TpeOOBaHWIO, MOYKHO
ono3uark o Oykeam BR B nazsanun, nanpumep 8SMC5-USB-B8-1BR.

KonrakT, oTBegaroiuil 3a ynpapjieHue MArHUTHBIM TOPMO30M B KOPODOYHBIX BEPCHAX KOHTPOJLIIEPA, PACIIO-
soxken Ha 26 nunosom D-SUB passeme. Cxema MOAKIIIOYEHUS AJIsl ABYX PA3HBIX CUCTEM yKAa3aHA HUKE.
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8SMC5-USB-BS8-1BR

@ PBRK, magnetic brake output

@ PGND, power ground

8SMC5-USB-B9-2BR

@ AXIS_2_PBRK. magnetic brake output for axis 2

@ PGND. power ground

AXIS_1_PBRK, magnetic brake output for axis 1

1]
12]
3] .
o 4] Magnetic
% 5] brake contact
Q (6]
g7l .
3 [8] Magnetic
g 9] 1 brake cable
Q 1 Stage
m il
) 1
s 1
il
il
il
il
PGND, power ground
PBRK, magnetic brake output
Puc. 4.25: Cxema MOAKIIOYEHUS MArHUTHOTO TOPMO3a K OIHOOCHOI CHCTEMe
1] Magnetic
% brake contact
o (4]
£[5] Magnetic
3 16| brake cable
7] Stage
3 [8]
Ol @
Q 1
m il
a 1
T 1 Stage
il
il
il
1L

19
20

'I AXIS_2_PBRK, magnetic brake output for axis 2
m PGND, power ground
9 AXIS_1_PBRK. magnetic brake output for axis 1

Puc. 4.26: Cxema mOIKIIIOUEHNST MATHATHOTO TOPMO3a K JBYXOCHOI CHCTeMe
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Baxwno: Tapantupyercs, 9To MarHuTHBIH TOpMO3 Oymer paborars ot Power supply PS36-4.4-4

4.5.3 VYnpasneHne ¢ NOMOLLbIO O>KOWCTUKA

4.5.3.1 OcHosHas nHgopmauyns

4.5.3.1.1 Méprsas 30Ha

Kounrposnnep nossosiger paborars ¢ J2KOMCTUKOM, KOTOPbIH BBLIAET aHAJOIOBOE HAIIPAKEHHUE B JUAIA30HE
0-3.3 B. TIpu 3T0OM HampsKeHWe B PABHOBECHOM (IIEHTPAJHLHOM) TOJIOKEHWHU, & TAKXKE HAMPIKEHUST MaK-
CHMaJIbHOTO U MUHUMAJIBHOTO OTKJIOHEHUN MOTYT OBITH 3a/aHbI JIIOOBIMU B PA0OUeM IMANA30HE HAMPIKE-
HU, COOTIONAsT yCIIOBUE: MUHUMAIbHOE OTKJIOHEHHE < [EHTPAJIBHOM MO3UIUN <. MAKCUMAJIbHOE OTKJIOHEHUE.
Konrponnep ucrnosp3yer 9uciioBoe IpeCTaB/IeHne HANPsKeHWs Ha Bbixoje mxkoiicruka: 0 B konrposiep
conocrassisier 3uadenuio 0, a nanpsikeaunio 3.3 B - 10000.

Vcranoska 3uadenuii DeadZone onucano B pasmene Hacmpolika SHEWHUT YNPABAAUUT YCmpoticme.

15t TOrO, 9TOOBI ABUKEHIE MOTJIO OCTAHOBUATHCS B IEHTPAJIHHOM MTOJIOKEHUHN, TPEyCMOTPEHA MEPTBas 30HA,
DeadZone, orcanTbiBaeMasi OT IMEHTPAJIBLHOTO MOJOXKEHNS W m3MepseMmas B mporentax. Bayrpu DeadZone
KOHTPOJLJIED BbI3bIBAET OCTAHOBKY JIBUH2KEHUsA. [Ipv OTKIOHEHHH JZKOWCTUKA OT HEHTPAJIBLHOIO MOJIOXKEHWUSI,
BBIBOsAIIEM ero u3 DeadZone HaUMHAETCS IBUKEHNUE CO CKOPOCTHIO, OMPEIEIIeMOil OTKJIOHEHUEM JTXKONCTUKA,
ot rpanunsl DeadZone 10 makcuMaabHOTO OTKJIOHeHUs. /Imamasonsr DeadZone moka3aHbl Ha CJIEAYIONIEM

Deadband

NN

75% 25% 25% 75%

ﬁ—
Left Center Right

4.5.3.1.2 YyBCTBUTENBHOCTb O)KONCTMKA

CBsI3b10 HATIPABJICHUST IBUXKEHUS TXKOMCTUKA ¥ €70 OTKJIOHEHHUST MOYKHO YIIPABJISATE C IIOMOIIBIO (DJIara peBep-
ca, 9TO MOXKET ObITh YI0OHO JIJIsT COOTBETCTBHS: «OTKJIOHEHNE BIPABOY» - «IBUYKEHNE BIIPABOY, - HE3ABUCUMO
oT PU3UIECKOH OPUEHTAINN IKOMNCTUKA W TTOJABUYKHON TACTH.

CKOpOCTh [IBH2KEHHsI SKCIOHEHIIUAILHO 3aBUCUT OT OTKJIOHEHHUs [ZKOMCTHKA. DTO [O3BOJISIET HEOOJIbIINME
OTKJIOHEHUSMU JOCTUTATH BBICOKOW TOYHOCTHU IMOJABOAKH MO3UINHU, & CUJIbHBIMU OTKJIOHEHUSAMHA JIZKOHCTUKA
BBLI3BIBATHL OBICTpLIE Tiepemenienus. [lapamerp menuneitnoctu (Exp factor) moxkuo mensTh. Ilpu ycranoske
napaMeTrpa HeauHeHHOCTH B ) CKOPOCTH ABWIKEHUS IBUTATE/ST HAYMHAET JUHEHHO 3aBUCETHh OT OTKJIOHEHUS
J2KOMCTHUKA.

Ha rpaduke npusBenén npumep 3aBUCUMOCTH CKOPOCTH JIBUKEHUS OT OTKJIOHEHWS JPKOUCTHKA sl CIIEIYI0-
X HACTPOEK:
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IlenTpanbHOE OTKJIOHEHTE 4500
MuHuMaIbHOE OTKJIOHEHNE 500
MaxkcumaabHOe OTKJIOHEHUE 9500
Méprsas 30Ha 10%
MaxkcumaabHast CKOpocTh aBuzkenus | 100

Joystick speed control
01,990 2,000 3,000 4,000 5000 6000 7,000 8,000 9,000 10,000
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-100
0 1 000 2,000 3,000 4000 5,000 6,000 7,000 8,000 9, 000 10,000
Joystlck p05|t|on

Puc. 4.27: [Ipumep 3aBuCHMOCTH CKOPOCTH [IBUKEHUS OT OTKJIOHEHUS JKOHCTUKA

4.5.3.1.3 VYnpasneHue CKOPOCTbIO C MOMOLLbI) KHOMOK

OKCIOHEHIIMATBHOIO OTKJIMKA JZKOHCTUKA, COYETAIOIEr0 BBICOKYIO TOYHOCTD U CKOPOCTh, MOXKeT ObITh HEeJ0-
craro4uno. I109TOMy KOHTDOJLIED MOAIEPKUBAELT TAOIHILY MAKCHMATIBHBIX CKOPOCTEHi, MEXK 1y KOTOPHIMU MOXK-
HO IEPEeKJII0UATHCsl KHOIKAMY yIIPABJIECHUS «BJIE€BO> /| «BIPABO» (CM. [VIABY Ynpasaenue KHONKAMU <6NPaGo»
U <6AE60»).

B pexxmme mrkoiicTHKa KHONKH YIPAaBJSIOT CKOPOCTHIO IABHMXKEHHs. 10 €CThb, C IIOMOIIBI0 KHOIIOK MOXKHO
’
yBEIMWYUTH WJIN YMEHBIINUTH CKOPOCTH, COOTBETCTBYIOILYIO OHpeﬂeHéHHOMy OTKJIOHEHUIO ,H)KOI‘/'ICTI/IKHJ.

B namsTH KOHTpOJUIepa 3amucana Tabuauna ckopocreit MaxSpeed[i], coorsercrytommx 100% OTKIIOHEHMIO
mkoiictrka. [lpn HaskaTum HA KHONKY <BIPAaBO» CKOPOCTh, cooTBeTcTBYIomast 100% OTKIOHEHNsT, MEHSETCS C
MaxSpeed[i] na MazSpeed[i+1]. [Ipu HazkaTuu KHOIKU «BJIEBO», MAKCUMYM CKOpocTu Mensiercs ¢ MaxSpeed|i|
na MazSpeed[i-1]. IIpu crapre kourposiepa i=0. Kosmuecrso ckopocreit B abiuue - 10. Eciu MazSpeed|x]
paBHa Hym0 (Mesasi W IpOOHasT 9acTh), TO TEPeHTH Ha 3Ty CKOpocTh ¢ MaxSpeed[x-1] Henb3s. DTo caemano
JIUIST BO3MOYKHOCTH OTPAHWYUTEL TAOJIWILy MEHBIIAM KOJWYECTBOM CKOpocTei. ITombITKa BBIATH 3a TpAHUIIBI
unekca tabsmipl ckopocreil (0-9) TakkKe HU K YeMy He IPUBOJIUT.

VYcranoska 3uavenuii MazSpeed[i] onucano B paznese Hacmpoiika 6HeWHUT YNpasAsOUWUT YCmpoticms.

Kuonku macrpamBaior He abCOTIOTHYIO CKOPOCTH, a KOI(MDQMUIUEHT, CBA3BIBAIOMINI OTKJJIOHEHUE [I2KONCTH-
Ka CO CKOPOCTBIO JBUKEHUs. 1109TOMY MpHU HYJEBOM OTKJIOHEHWH JKONCTUKA (& TOYHEe MPHU HAXOKJICHUU
JKolicTrKa B npezenax DeadZone) npusecTd B JBUYKEHWE IIPUBOJ TOJBKO JIMIIL C MOMOINBIO KHOIOK HE
MOJTY YUTCS.

KonTpoanep nogasmser apebe3r KOHTAKTOB HA KHONKAX ympasieHusd. g cpabaTbiBaHusa KHOIOK JTATE b=
HOCTb HAXKATUs JIOJ2KHA [PEBLIIATH 3 MC.
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Eciu mpKoiicruk HaxoauTesi BHyTPU MEPTBOI 30HBL D0OJIee § CEKYH/I, TO OH HE OY/IeT CIUTATHCS BIIIE/ UM U3
Heé, oka oH He nmpobyaer Bue DeadZone 6osee 100 Mc. DTO TIO3BOJISIET OTIYCTUTD ITXKOUCTHUK W OBITH YBEPEH-
HBIM, 9TO JIaYKe CJyJafiHbIi IIIyM Ha BBIXOE JKONCTHKA He MPUBEIET K HEHYKHBIM CABUraM MoTopa. Iloka
JIPKOHMCTUK HaxoauTcst BHYTpu DeadZone KOHTPOIIED CIOCOOEH MPUHUMATH JIIOObIE KOMAHIbI C KOMIIBIOTEPA,
B TOM YHCJI€ U KOMAH/IbI JIBUYKEHNUsI, KAJIMOPOBKYU JOMAITHEH MO3UIUK U T.11. ECIU mpu BBITOJHEHIH KOMAHIbI
JKoficTuK BbiBouTC 13 DeadZone, 70 KOMaH/a IBUKEHUST OTMEHAETCS U JABUTATENb HAYMHAECT HOIHHATh-
Csl YIPABJISIONIEMY BO3IEHCTBUIO MXKOWCTUKA. JTO TO3BOJISET BKIIOUATH PEKUM YIPABJIEHUsT IBUTATEIEM C
MOMOIIBIO JYKOMCTUKA, HO HE MOJIH30BATHCS UM 6€3 HAIO00HOCTH. A Tpu KacaHWM JIXKOWCTHUKA OH MEPEXBATHT
yIpaBJIeHUE.

K pexuwmy mxoificTuka NpUMEHHMO BCE€, 9TO OTHOCHUTCH U K JBHU2KEHUIO 107, BO3IEHCTBHEM YIIPABJISIOMIAX
KOMAH/[; IOJYMHEHNE YCKOPEHHUIO, OIPDAHUYEHUE MAKCUMAJBHOU CKOPOCTH, PEXKHUMbI OTKJIIOYEHUsI OOMOTOK
pY TTPOCTOE, PadOTa ¢ MATHUTHBIM TOPMO30M, KOMIeHcanus jgodra u 1. 1. Hampumep, ecan pe3ko 6pocuTh
PyUKy mKoiicTuka BHYTpb DeadZone, To, Tpu BKJIIOYEHUN COOTBETCTBYIONINX PEXKUMOB, KOHTPOJIIED IJIABHO
3aMeJJINT JABUTATENb, OTHEJAET B CTOPOHY [JIsi KOMIIEHCAIIUU JTIO(Ta, OCTAHOBUAT [IBUTATENDb, 3a(UKCADYET
BaJI JABUTATEJIs MATHAUTHBIM TOPMO30M, IIJIABHO CHU3WUT TOK W OTKJIIOYHAT MUTAHUE OOMOTOK.

Baxwuo: B pexuwme ympasjenus MKONCTUKOM (bu3mdeckre u BUPTYyAJbHbIE KHOMKN OCTAIOTCS B pabOYeM
COCTOSTHUU

Ilpeaynpexaenue: He orcoenmusiite u He NMOACOEAUHSNTE IKONCTUK K BKIIOYEHHOMY KOHTPOJLIEpY!
ITpu OTKIIIOUEHNH /TIOMKIIIOYEHNH IPKOMCTHKA K BKJIIOYEHHOMY KOHTDOJLIEPY IYKONCTHK MJIM KOHTPOJIIIEP
HE CropAT, HO MOABUKKH, MO/IKII0YEHHbIE K KOHTPOJIJIEPY, HAYHYT ABUKEHNE K KOHIIEBBIM BBIKJ/IIOYATEIAM.

4.5.3.2 Cxema nogktoueHus

Baxkmo: Amnajiorosble BXOAbL i IOAK/IIOYEHHMs JKOMCTHKA pacduTanbl Ha auana3on 0-3.3 B. Byapre
BHUMATEJHHBI U HE TMOJaBaiiTe Ha KOHTAKTHI IXKONCTHKA HampsizkeHne 6omabire 3.3 B.

4.5.3.2.1 Mnara koHTpoOSNEepa

KonTakThbl JpKOMCTHKA HA IJIaT€ KOHTPOJLIEPA PACIOIOKeHbl Ha passeme BPC. Obparure BHUMAHHE, 9TO
JIKOMCTUKY HEeoOxomnMo nutanue +3B.

1]

ZJOY. an analog 3.3V input

13 Potentiometerl SSNICS B board
E i J{ZIJOY. an analog 0-3.3V input
% % 1 ) Potentiometer2 ———lfigBurR
g 7] % ]OystICk GND ——{7Bur L
88l o Ve + 33V| 5vt033v|5Y v
E | Z 5 @5\1 output
sl © 6 converter
O 1l S0y S
O 12 (8
B3 3

14 é i

15 g 830 pF

6 O Button1 _L T g

7 o

M s ButtonZ@ I _|__830 PF| « Optional

/M BUT R
5V output
17BUT_L
18GND

Puc. 4.28: Cxema monk/ovyenns JIXKOUCTHKA K TIIaT€ KOHTPOJIepa depe3 pazbém BPC
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4.5.3.2.2 OpgHoocHas v oBYXOCHas CUCTEMA

Passém das nodkatovenus dxcoticmuka ecTb TOMBKO B deyrochotll cucmeme. CxeMa MOAKIIOYeHHsT K HEMY
IIPEJICTABIEHA HUZKE.

8SMCS5-USB 2 axis

Potentiometerl
é [6]Axis1_iov
g - Potentiometer2 [ axis1_suT_s
1 | AXIS1_BUT_R, input, axis 1 3
é = AXIS2_Joy, analog 0-3.3V input, axis 2 ]OySt] Ck [8]Axis1_suT_L
C: DGND, common ground GND
O O [4] was2_But R, input, axis 2 1 DGND
m © DGND, common ground V+
2 . ) [7]3:3 v output
D =) E AXIS1_Joy, analog 0-3.3V input, axis 1
n O [7]33vouput [2] Axis2_soy
! — [8] Axis1_BUT_L, input, axis 1
AXIS2_BUT_L, input, axis 2 AXIS2_BUT_R
A & [9] sz et [4]
> 830 pF
(@) @ AXIS2_BUT_L
—_—

Button1 _L 1
LButtonZL I IB3O pF| « Optional

Puc. 4.29: Cxema nonksiodenus J2KORCTUKA K JBYXOCHOH cucreMe B Kopiryce depe3 pazbém D-SUB9

4.5.4 YnpasneHne KHOMKaMun «BMNpaBO» U «BJIEBO»

Jlis KaXk0# CHCTEMBI CYIIECTBYET BO3MOXKHOCTDH YIIPABJIATH IBUKEHWEM MOTOPOB IIPY TIOMOINK KHOTIOK.
Kourposuiep nopaepxusaer Tabauny u3 10 ckopocreii nsuxenus MaxSpeed[0-9], koTopbie UCHOIb3YIOTCS U
JUTsL YIOPABJIEHUS 0oCOUCMUKOM, U IPA YIPABJIEHAU KHOMKAMHU.

Hacrpoiiku KHOIIOK LIePeJAIOTCH / CIUTBIBAIOTCS KOMaH/[aMU SCTL/GCTL
(set_ control_settings/get_control_settings).

e IIpu kparkospemennom naxkaruu (Menee MaxClickTime) Ha KHONKY BOPaBO W/IM BJIEBO MOTOD C/BH-
raerca Ha 3amaHHoe paccrognme, ecan DeltaPosition n uDeltaPosition ornmwaabl OT HyIs.

o [Ipu gnurenbHOM HaXKATUU ONHON U3 KHOMOK, 10 ucredennn Bpemenn MaxClickTime korTposuiep 3a-
MyCcKaeT IBHxKeHme co ckopocThio MaxSpeed[0] n Haunmnaer orcumThiBaThest Taitmayr Timeout[0]. TIo
HCTETIeHNIO KazkI0ro Tafimayra Timeout|i] ckopocts Mensiercs ma ¢ MaxSpeed[i] ma MaxSpeed[i+1].

o IIpu OMHOBPEMEHHOM HAXKATHH JIBYX KHOIMOK KOHTPOJIJIEP COBEPIIAET 0CMAHOBKY ¢ 3amedienuem. Yaep-
JKaHue JIByX KHOIOK B TEYEHUHU 3 CEKYH/| 3aIyCKAET A8MOKAAUOPOSEKY 00MAULHET TO3ULUL.

IIpumeuanue: Ecau Bes rabnmia u3 10 ckopocTeil He HyKHA, TO JOCTATOYHO 3ATOTHUTH TOJIBKO €€ BEPXHIOI0
vyacTh. KonTpomiep He OymeT MEHATH CKOPOCTH Ha CJIEAYIONIYIO, €CIM OHA paBHA HYJIIO WU €CIW TajiiMayT,
KOTODBIil [IJIs 9TOr0 HAZ0 OTCYUTaTh, paBen Hyso. Hanpumep, eciim MaxSpeed[0] u MaxSpeed[1] nenysessie,
a MaxSpeed|2] paBHO Hy:0 (BK/IOYas MUKDOIIATOBYIO YaCTh), TO KOHTPOJUIED HAYHET J[BUKEHUE HA CKO-
pocru MaxSpeed[0], uepeitnér na ckopocrb MaxSpeed[l] u upojosekuT aBuzKenee ¢ Kpaiineil CKOpOCTbIO J0
MOMEHTa OTITYCKaHUsI KHOMKHU. J[jisi Toif ke (byHKIMOHAIBLHOCTH MOYXKHO clenarh Timeout[1] paBHBIM HyJIIO,
BenmanHa ckopoctu MaxSpeed[2] He Oymer nmers 3HadeHWs. [IBIXKEeHHE MOTOPA MOJUNHSETCS HACTPOHKAM
JBUKeHus (3a MCKJIOYeHueM ycraHasiuBaeMoil ckopocru). Hanpumep, npu nepexome or MaxSpeed[i] na
MaxSpeed[i+1] MOTOp MOXKeT yCKOPSTBCS A0 JOCTUMKEHUs HOBOIO 3HAYEHUsI CKOPOCTHU UJIM MEHIThH €€ CKad-
KOM, €CJIM YyCKOPEHHUE OTKJIFOYEHO.

Ilo ymosganmuio COCTOsIHME KHONKW 33a€TCS YPOBHSIMHU HAIPs’KEHWH COTIacHO Tabmwie [lapamempo. 6vi-
60da. CocrosiHue KaxKJI0H KHOIKH MOXKET ObITh MPOrpaMMHO HHBEPTUPOBAHO. IIpH AKTHBHOM COCTOSHWUU
KHOIIKA cuurTaercsd Haxkaroil. He umeer 3nadeHusi KakuM 06pa3oM COCTOSHHUE CTAHOBUTCH aKTUBHBIM (IIOCJIE
U3MEHEHUs] HACTPONUKU MHBEPTUPOBAHUSA COCTOSHUIN WMJIA 2K€ [IPU CMEHE YPOBHS HampsxKeHus upu dbusude-
CKOM BO3JIEHCTBUM Ha KHONKY). KOHTPO/IIEp WCHONb3yeT MporpaMMHOE TOJABJICHHE ApPe0e3ra KOHTAKTOB
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Ha KHOIKaxX. KHOLKa cauraercs Ha}KaTOfI, €CJIM aKTHUBHOE COCTOAHME Ha BXO/€ KHOIIKH JIJINJIOCH bosiee 3-x

MUJLICEKY HI.
Tabnuna 4.7: Ilapamerpsl BbIBOIA
Tun TTJ1 ypoeeHb
Jlormgecknit HyIb 0B
Jlormueckas eauHUIA 3.3B

Ilpenynpexxaenmne: Ecim mpu BKIIOUEHNN KOHTPOJJIEPA WA €T0 TIEpe3arpy3ke Ha BXOJe KHOIKH MPH-
CYTCTBYeT yPOBEHb HAIPAKEHUS, KOTOPbII CUUTAETCA AKTUBHBIM, TO KOHTPOJIJIED BOCIPHUMET 3TO KaK
CHATHAJ HAXKATHUS KHONKH W HATHET MOTUYMHATHCS MMPABUIAM OMUCAHHBIM BBIIIIE.

4.5.4.1 Cxema noaksitoHeHus

4.5.4.1.1 Mnara koHTpoOSNEpa

K mnare xorTpostepa mMoryT

BPC.

ObITh II0JKJIIOYEHbl KHOIKKM YIPaBJIeHUs («BIPABO», «BJIEBO») 4YepPe3 Passém

s i
BUT R BUT L

BUT R

BUT L
GND GND[L§

BPC Connector CN2
RRGERGREERNo o]~ [w]=]

Puc. 4.30: Cxema nonkiodennsi KHONOK K pazbémy BPC B miare konrposuepa

4.5.4.1.2 OpHooCHast nnn AByXOCHasi CUCTEMA B KOpnyce

1151 KOHTPOJIJIEPOB B KOPTyce KHOMKHM y’Ke BbIBeIEeHbI Hapy:Ky. OmaHaKo ecTh BO3MOXKHOCTH TOIKIIOYHTH
CBOW KHOIKHM YTPaBJIEHWsT K COOTBETCTByOmUM KOHTakTaM. Oum nHaxomsarcst B D-SUB 9 passéme m ecTh

TOJIBKO B 06YL0CHOU CUCTEME.

D-SUB 9 pin

Cxema, IIOAKJIIOYECHUA IIPpUBEICHA HHUZKE.

S

Q

g

8 g @ e I
E BUT_R_1 BUT_L_1 BUT_R_2 BUT_L_2
<) , y y y
) / / / /
2 ¢ { ’
=

F

5 GND[5

>

o

e

Puc. 4.31: Cxema MOIKJIIOYEHNsT KHOTIOK K Pa3bEMY JBYXOCHON CHCTEMBbI
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4.5.5 TTJl-cuHxpoHu3sauus

4.5.5.1 MpuHymnn paboTsi

TTJI-cuaxpoun3arnus TpeJIHA3HAYEeHa I CUHXPOHU3AINN TMPOU3BOINMBIX KOHTPOJIIEPOM JIBUMKEHUNH C
BHEITHUMH yCTpOcTBaMK ¥ /mian coOblTusMu. HamprMep, KOHTPOJLIED MOYKET KayKIblii pa3 MmpH Iepeme-
IIEHUH HA 33JAHHOE PACCTOSHNE BHIIABATH UMITY/IHC CHHXPOHU3AINN, 3AMYCKAIONINN KaKOe-/Tn00 n3MEpPEHHE.
1 maobopor, npu MoTy9YeHnr UMITYJIbCA CHHXPOHU3AIWKA OT BHEITHETO YCTPOMCTBA, HAPUMED O3HAYAIOIIe-
ro, 4TO 3KCIEePpUMEHTaJIbHAsA YCTAHOBKA I'OTOBA K II€PEMEIIEHUIO B CJlIe/IyIONLYyI0 U3MEPUTEIbHYIO II03UIUIO,
KOHTPOJIJIEP MOXKET BBITIOJHUTH CMellleHne Ha 3apaHee 3a/JaHHOe PACCTOSHHE.

Jls paboThl C BXOJHBIMHU CHUTHAJIAMU CHHXPOHU3AIWY, M€HEPUPYEMBIMHU C MOMOIIBI0 MEXAHUYIECKUX KOH-
TaKTOB, IPEJLYCMOTPEHA 3aIMUTa OT aApede3ra KOHTAKTOB. MOXKHO yCTaHOBUTh MUHUMAJBHYIO JINTEIHHOCTH
BXO/THOTO MMIIYJIbCA, [TOCJIE KOTOPOTO CUT'HAJI CHHXPOHU3AIWHA CUYUTAETCH MOoaydeHHbIM. 1o ymomaanuio ak-
TUBHBIM CYMTAETCs COCTOAHME JIOrMYecKol enunuupl (cM. [lapamempo. 6vi600a), a 3amyckaomum GPOHTOM
- Hapacramomwmii. Ecin Takas jlormka paboThl BXOAA W BBIXOJA CHHXPOHU3AINWK HE TOIXOMUT, TO €€ MOYKHO
WHBEPTUPOBATD.

Tabauna 4.8: Ilapamerpsl BbIBOIA

Twun TTJ1 ypoBeHb
Jlormueckwnii HyJIb 0B
Jloruueckas enunauna | 3.3 B

Pulse time Pulse time

Puc. 4.32: Nmoctpaiiust "HBEPTUPOBAHUS BXOIHOTO WJIN BBIXOJHOTO UMITYJIHCA,

Ilpumeuanue: [Iad 0OIHOBPEMEHHOCTH CTAPTA MHOTOOCHBIX CHCTEM MWHWMAJIHHAS IJIUTETHHOCTH BXOIHOTO
CUTHAJIA JI0JI2KHA OBbITH OIMHAKOBOHN Yy BCeX KOHTPOJIepoB. He ciemyer ncronb3oBaTh mojaBieHue 1pedesra
MEXaHWYeCKUX KOHTAKTOB B CHCTEMAX, T/Ie Takoro 3 dekra HeT, HO eCTh KOPOTKHE HABOJIKHU HA JTUHUIO BXOJA
cuaxponusaiuu. Bmecro aroro gocrarouno gobasurk RC 1iens, Guabrpyroinyio Takue (hpaHTOMHBIE BXOIHBIE
UMITYJIbCBI.

CuHXpOoHU3aIMs BaYKHA B MHOTOOCHBIX CHCTEMAX, TAK KAK OHA ITO3BOJISIET OJJHOBPEMEHHO BBITIOJHATH JBUKE-
HUE 110 HECKOJIBbKUM OcsiM. J[71st TOro Bce ocu rOTOBATCS K 3aIMYCKY JBU2KEHUsI: BCE BEOMbIE OCH HACTPOEHDI
Ha CTapT IIPU BXOJHOM CHHXPOHU3UPYIOIIEM UMIIYJIbCE, & OJIHA Beylllasd OCb HACTPOEeHA HA BbIJAa4y CUHXPOHU-
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3UPYIOMIEr0 UMITYJIbCA B HadaJse JBUKeHNs. BbIxom Bemyinei ocu MOAK/II0YaeTcsS K BXOJaM BeIOMbIX oceil. B
Takoil KoHUTYpamyy JTI000€e TBUKEHNE BEIYIIEeil OCH BBI3BIBAET MTHOBEHHYIO PEAKIINIO BCEX MOIKIIOYEHHBIX
ocei.

IIpumeuanune: Ilpu rakom coemmHeHwr HEOOXOAUMO YCTAHOBUTH MUHUMAJIBHYIO [JIATEIHHOCTH BXOIIHOI'O
UMITYJIHCa CUHXPOHW3AIMU HA (. DTO OTKIIOUAET 3AIMUTY OT Apebe3ra BXOIHOTO CUTHAJA, HO B OMHUCAHHON
KOH(UTYPAIUN MEXAaHWIECKUX KOHTAKTOB HET, CJIEI0BATENILHO HET W Apebe3ra. Kciam MuHUMANbHASA [1JTH-
TEJIbHOCTh BXOJHOTO CHUTHAJIA, HE PAaBHA HYJI0, TO 9TOObI M30eKAaTh HEOIHOBPEMEHHOTO CTAPTA IBUKEHUS
BeIyIeil W BeJIOMbIX OcCeill, HeOOXOIMMO OCTABUTH 3TY JINTEJIHHOCTH OJMHAKOBOW y BCEX KOHTPOJIJIEPOB,
COETMHUTD BBIXO/I CHHXPOHU3AIMHI HE TOJIBKO CO BXOJAMU BEIOMBIX KOHTPOJLIIEPOB, HO M CO BXOJOM BeIyIIle-
'O KOHTPOJIJIEPA, & JAJIbIIe IOJABATH 3AILyCKAIOMUI UMIIYJIbC PYYHBIM IIEPEKIIOUEHUEM COCTOAHUS BBIXOIA
CUHXPOHU3AIINH.

Bxon v BBIXO/, CHHXPOHUBAINHN TIOJTHOCTHIO HE3ABUCUMBI JIPYT OT JPYra ¥ WHBIX CIOCOOOB YIPABJIECHUS JIBU-
:kenueM. Tak ynpasienue gsuzkenuem depe3 XILab (cm. [nasroe oxro nporpammbr XILab B pexxume yupas-
JIEHUSL OJIHOM OCbIO) UJIM [10JIb30BATEJLCKYIO IPOrPAMMY, ylpaB/ieHue Or JKoiicTtuka (cM. Ynpasaenue ¢ no-
MOULI0 021COTCMUKG), OT KHOMOK PYYHOTO YIPABJICHUS (CM. YNpasicHue KHONKAMU <GNpa6os» U <GAEG0),
MPOMCXOIUT HE3ABUCUMO OT COCTOSIHHSI BXOJA W BBIXOJA CHHXPOHW3AIWU. Bcerga BBITOMHSIETCS TPUHITUT
«ITPHOPUTET y KOMAHJIBI MPUIIE/IIel mo3anees. To ecTh, HATPUMEDP, KOMAH/A JBUXKEHWsI, MOJAHHAS depe3
XILab, OTMEHHUT BBIMTOJHIEMOE IO UMIIYJIbCY BXOIHON CHHXPOHU3AIWY [BUKEHHE, HO HE IMOBJINAET Ha pa-
60Ty BBIXOJHOU CHHXPOHM3AIWU, & HPUXOJ, BXOJHOIO CHHXPOUMILYJIbCA, IIPU COOTBETCTBYIOIEH HACTPOHKE,
OTMEHUT TEKYIIee IBUKEHNE, MHUIIMUPOBAHHOE TTOIL30BATEIHLCKON MPOTpaMMOil, 3aMEHUB €ro Ha, IBUKEHUE,
OTIpe/iesisieMOe HACTPONKAMHU pabOThl CHHXPOBXO/IA.

IIpumeuanune: Hacrpoiiku cuaxponusanuu MOryT ObITh COXPAHEHBI SHEPTOHE3ABUCAMOI TAMSATH KOHTPOJI-
Jiepa, B 9TOM CJIy4ae, BCe, 9TO KacaeTrcsa paboTbl CUHXPOHU3AIMH Oy1eT OTHOCUTHCA U K CJIy9al0 aBTOHOMHOU
paboThI KOHTPOJIJIEPA T.€. BHI MOXKETE, HAMPUMED, HACTPOUTH CMEINEeHNEe Ha 33 JaHHOE PACCTOSHUE TI0 TIPU-
X0y CUHXPOUMITY/IbCA C BbIJIadeil CHHXPOUMITYJIHCA 110 3aBEPIIEHUI0 CMEIIEHNS, TTOJIKII0YNTh KOHTPOJIIED K
U3MEpUTETbHON yCTaHOBKe, HAYMHAIONIEH n3MepeHue 10 BXOJHOMY CHHXPOCHUTHALY U BBLIAIOMIEMY CHHXPO-
HMILYJIbC 110 3ABEPINEHUI0 M3MEPEHNs U 3AMYCTUTh TAKYI0 U3MEPUTEIbHYIO cucTeMy 6e3 kommnbiorepa. [locie
[IOCTYILJIEHHS IIEPBOT'0 UMILYJIbCA, U3MEPEHUS U CMEIIeHns OY/IyT MIPOU3BOIUTHCSA ABTOMATHYeCKH 0e3 ydacTus
KOMTIBIOTEPA.

4.5.5.2 MoaknouerHue

B mnare korTposepa npemaycmorpenst asa TTJI-kanana cunxponusanuu Ha passeme BPC.

4.5.5.3 Bxopg cuHxpoHu3auun

i BXO/Ia CHHXPOHW3AINT MUMEETCd HACTPOMKA MUHUMAIHHON JJIUTETHHOCTH BXOTHOTO CHHXPOWMITYJIHCA,
KOTOPBII MOYXKeT ObITH 3aPEruCTPUPOBAH. IDTA, [IJINTEIHHOCTD 33aeTCsI B MUKPOCEKyHAax. Mcmonb3yiite sty
HACTPOHKY /I YBEJTUUIEHNsT TOMEXOYCTONINBOCTH KOHTPOJIEPa. BX0I CHHXPOHU3AINN MOXKET OBITH BKJIIO-
9eH WM BBIKIIOYeH. ECau OH BKIIOUEH, TO Mepexo/ n3 He aKTUBHOIO COCTOSHHS B AKTHBHOE IMPHUBOIUT K
JIBU2KEHMIO aHAJIOIMYHOMY BbIIIOJIHEHUIO KOMaH bl CMewerue Ha 3a0aHH0E PAcCmosHUe, B KOTOPOil 3Hade-
HU€ CMEINEeHns 33/IaeTCs 3HAKOBBIM P0sition ¢ MUKPOIIArOBOM 9acThi0, 8 CKOPOCTh Speed ¢ MUKPOIIArOBOM
qacTbhio. M3MeHeHne HACTPOEK BXO/a CUMHXPOHU3AIIMH BO BPEMs BBITIOJIHEHUsI JIBUXKEHUsT HE TPUBOIUT K W3-
MEHEHUIO apaMeTPOB JABUKeHNs (CKOPOCTH, HEJIEBOH KOOPAMHATHI). DTH [HapaMeTphbl Oy1yT NPUMEHEHbI IIPH
HPUXOJE CJIeAyIoIero (PPoHTa AKTHMBHOIO COCTOSHHS HA BXOJ, CUHXPOHHM3AIMH. JTO CAEJIaHO CIEeHaJIbHO,
9TOOBI IIPY BBIIOJTHEHUN COTJIACOBAHHOIO MHOT'OKOOPIMHATHOIO JIBUZKEHHSA MOYKHO OBLIO 3aIpOrpaMMHUpPO-
BAaTh CJAEYIOIMINN CABUT [IJI KAXKJ0H OCH BO BPEMs BBITOJTHEHWS TEKYIIEro CABWUTA. 1Orma He moTpedyercs
OCTAHABJIWBATH JBUKEHUE OCEI KaKJbI! C/IBUT.
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Ilpenynpexgenune: FEcau npu BKIIOYEHHMH KOHTPOJIJIEPA WU €rO Tepe3arpy3ke Ha BXO/Ae CHHXPOHWU-
3aIUU [IPUCYTCTBYET YPOBEHb HAPSKEHWsI, KOTOPBIA CINTAETCS AKTUBHBIM, TO KOHTPOJIJIED BOCIPUMET
9TO KaK CUTHAJ JIJIsI WHAIMUPOBAHMS JBUYKEHUs] AHAJOIMYHOIO BBIIOJIHEHUIO KOMaHIbl Cmeuwenue Ha
3adannoe paccmosanue.

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

Ilpumeuanue: JIBukeHue 1mMo BXOZHOMY UMITYJIbCY CHHXPOHU3AINU MOIIAHIETCS HACTPONKAM YCKOPEHHS,
MAaKCHMAaJIbHON CKOPOCTH, W JIPYTUM ITOJICACTEMAaM, CBI3aHHBIM C JBuKeHueM. HempaBuiibHasi mX HACTPOHKA
MOZKeT MelIaTb COIVIACOBAHHOMY CHUHXPOHHOMY JIBU2KEHUIO B MHOIOOCHOH cucreme.

Pulse time Motion stops

i Clutter time Motion starts

Moving time

Puc. 4.33: /IBukenne HAUYHETCS Pa3 BXOHONW UMITYJIbC ITOJIBINE BPDEMEHN MTOIABIEHUs Apede3ra
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Clutter time

|

Puc. 4.34: /Ipmkenne He HAYHETCH TAK KAK BXOIHBIE MMITYJIbCHI KOPOYE BPEMEHU MMOJABJICHUs Apebe3ra

Ilpenynpexaenmne: Eciu BO BpeMs WCIOJHEHWsI CABUTA TPUIIIEJT €IE OJWH BXOIHON CHHXPOMMIIYJIIbC,
TO cMerieHue Oy/eT IPOU3BEIEHO HA y/IBOEHHOE 3HAYEHWE, €CJIM [IBA - HA YTPOEHHOE U T.I,.

Clutter time Clutter time  Motion stops

Moving time Moving time

Motion starts

Puc. 4.35: JIpukenune npou3oiiiéT onuH pa3 HA JABOIHOE PACCTOSHIE TAK KAK BTOPOU MMILIHC CHHXPOHU3AIUN
cpaboTas 10 OKOHYAHUS TIEPBOTO JIBUKEHUS
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Motion stops
Clutter time Clutter time

Moving time Moving time

Motion starts

Puc. 4.36: Ipuxkenue npou3oiiiér 1Ba pa3a C AByMs CTAPTAMU U JBYMS OCTAHOBKAMU

Ilo ymom9aHui0 aKTUBHBIM COCTOSTHMEM CYUTAETCH €IUHUIHOE COCTOSTHWE, & CUTHAJ HAYAJA JBUKEHUS ITO
Hapacraomuiit Gpoat. Bxon cuuxpoHn3anmm MoxKeT ObITh HHBEPTHPOBaH. [Ipu 3TOM aKTHUBHBIM OyIeT CUM-
TAThCS HyJI€BOE COCTOSTHHE, & CUTHAJIOM HAJaJa JIBUKEHUS CIHAJAIONHi (PPOHT.

IIpumeuanue: VHBepTHpOBaHNWE BXOJA CUHXPOHW3AIUU MPUBOJUT K W3MEHEHHWIO TOHSTHUN aKTUBHOTO U
HEAKTUBHOTO COCTOSIHU, MIPOSBJISIONIENHCs, HATPUMED, B cmamyce konmpoasepe. QIHAKO MPOrpaMMHOE WH-
BEPTHPOBAHME CAMO II0 ceOe He MOXKET SBIAThCS CHTHAJIOM HAaYaJIa JABUKEHHUs, JayKe €C/TA IPH STOM IIPOU30-
e TIEPEXO B AaKTUBHOE COCTOSIHUE.

4.5.5.4 Bbixog cMHXpOHM3aUUU

Boixognas cMHXpOHW3AIASA WCIOIL3YeTCs I YIpaBJI€HUsS BHENTHUMHU YCTPONCTBAMU, TMPUBA3AHHBIMU K
OTIPEe/IeJIEHHBIM COOBITUSIM IBUKEHUs. BBIXOMHOI CHHXPOUMITYJIHC MOYKET TIOJIABATHCS MPYU HAYAJIE IBUKEHU ST
U/WiU UPU 3aBEPLICHUY JABUKEHUs, M /UM KAXK/IbI Pa3 IPU CMELIEHUH [I03ULIMOHEPA HA 33/[AHHOE PACCTOs-
uune. Hacrpoiika ImpulseTime onpeaenser QIuTeIbHOCTh UMITYILCA CAHXPOHU3AIMN (MOKET OBITH YKa3aHa,
B MUKPOCEKYH/IAX UJIM CMEINEHUN). BbIXON CHHXPOHU3AIUN MOKET ObITH IIEPEBEIEH B PEKUM YIIPABJISAEMO-
ro 1udpOBOTO BBHIXOJAA. B 9TOM pekume MpOrpaMMHBIM CIOCOOOM MOXKHO yCTaHAB/IMBATH €IWHWIHBIN WJIN
HYJIE€BOU JIOTMYECKU YPOBEHb HA BBIBO/IE.

4.5. [OononHutensHbie dyHKUUN 113



8SMC5-USB
PykoBsopgcteo nonb3osarens, Boinyck 2.30.3

Movement staris

Movement stops A
Pulse time Pulse time

Puc. 4.37: BeixogHble HMIYIbCHI CHHXPOHU3AIMA P FEHEPAIIMA UX HA CTAPTE M HA OCTAHOBKE JBUZKEHUS
(umiLysibC PUKCUPOBAHHON JIJIMTEIHLHOCTH )

Ilpumeuanmne: Ecam gamTenbHOCTH CHHXPOMMITYIHCA BbIpAyKeHA B €IWHUIAX CMelleHus, Hanpumep 10
IIIaroB MTaroBOTO JIBUTATENIS, W ITOCTABJIEH PEKUM <«IOJABATh CHHXPOUMITYJILC TIPU 3aBEPITIEHUN JTBUKEHUS »,
TO JIOTHYECKHUI YPOBEHb HA BBIXOJAE CHHXPOHMU3AINN OyIeT MOJAH IO 3aBEPIIEHUIO IBUKEHNsI, HO CHAT OymIeT
TOJBKO 110csie 10-Tu IaroB CJaeyoIero JIBUKeHus.

Movement starts

Movement stops k
Pulse time Pulse time

Puc. 4.38: BoxomHbple MMITyIhCHI CHHXPOHU3AIMA MPY TeHEPAIlAA WX HA CTAPTE W HA, OCTAHOBKE IBUZKEHUS
(MMILYJIbC U3MEPSETCs B €AMHUNAX CMEIIEHU)
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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. 4.39: Bourxoguble MMTYIbCHI CUHXPOHU3AIWHN TIPU JIBUKEHWH € YCKOPEHWEM W TeHEepaIluyd MMITYIhCOB
KaxKJj0e CMeleHre Ha 33JaHHOe PACCTOAHUE (MMILYJIbC U3MEPSAETC B €UHUIAX CMEIICHHUS )

Motion starts

Motion stops

Puls‘e'time

Puc. 4.40: Boixoguble uMIIy/IbChl CUHXPOHU3AIMK IIPU JBUKEHUU C YCKOPDEHUEM U TE€HEPAIMHA HMILYJIbCOB
KaykJ|0e CMEIeHNe Ha 33JaHHOE PACCTOAHUE (MMITYJIbC 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
]

) Motion stops
Pulse time Pulse time

Puc. 4.41: Mumrocrpaiiust HAJIOXKEHUsT UMITYJIbCOB CHHXPOHU3AIUHU [0 CTAPTY U 110 OCTAHOBKE JIBUXKEHUS,
CMELIEHUE HA 33/aHHOe PACCrosdHue (J4JIMTe/IbHOCTh UMILYJIbCA, U3MEPEHHA B MUKPOCEKYH/1aX)

Hauwmnast ¢ Hy/€BO# KOOPANHATHI KOHTPOJLIEP OYIET YCTAHABJINBATH BUPTYAJbHBIE METKU C 33AHHBIM I~
TOM, COOTBETCTBYOIIUM 3HAUEHUIO 1101 «Everys. CHHXpOHU3UPYIONIUI MMITYJIbC BCETIA TEHEPUPYETCs TIOC/Ie
MPOXOXKIeHNUS ciemyiomnieit merku. Ciie10BaTeIbHO, TIOIOKEHNE UMY/ IHCOB 3ABUCUT OT HAPABJICHUS TBUKE-
HUA:

o IIpu ABUKEHUU B I10JIOKUTEJILHOM HALPAB/IEHUU (II0JI0KEHUE YBEJIUUUBACTCSL, UMILYJIbChL [eHEPUPYIOT-
Csl B HANPABJICHUN [IBUYKEHUSA), TO €CTh OHU MPEBBIMIAIOT TIOJOKEHNE METKH

L] HpI/I JABU2KEHUHN B OTPUIATEJIBHOM HallpaBJIE€HUN (HOJ’[O}KGHI/IG YMEHBIITAETCA, UMITYJIbChI TEHEPUPYIOTCHA
B HallpaBJI€HUHA ,ILBI/I}KGHI/IH), TO €CTb OHU MEHbIIE ITOJIO?KEHUA METKH

IIpumep: Pulse width: 100 ®@uar Every: 1000 KonTposzep ycranosut BupTyasbHble MeTKU: . . ., -2000, 1000,
0, 1000, 2000, ...

e IIpu mepexome ot -1500 10 1500 Ha BBIXOIE OyIeT JOTHUECKAS €IUHUIA TPU TTPOXOXKIEHUN CJIETY FOIIIX
koopauaar: [-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: IIpu kopoTKux mepemenienusix B Ipeiesiax AJIUTeIbHOCTH UMITY/IbCA BOKPYT METKH COCTOSIHUE BbI-
X0/Ia MOYXKET HE BO3BPAIIATHCH B JIOIMYECKHUI HOJIb, YTOOBI HE CO3/1aBATh JIMIIHKUE IIyMbl [IPU [IEPEKJIIOYEHUN.
®gar «Every» He ObLT pacCUnTaH HA OJWHOYHBIE CIBUTH, OH CO3JAH IS F€HEPAINU UMITYJIHCOB HA OOJIBITHE
pacCcToAHUSA

AbcosmorHast MOrPenIHOCTh JJIATETBHOCTH UMITYJIbca - £25 MKc. Eciiu ycTaHOBUTH IJIMTETBHOCTD UMILYJIbCA B
30 Mkc, TO (baKkTHUECKAS UINTEIHBHOCTD UMILYJIbCOB Oy/1€T MEHATHCHA IPUMEPHO OT 5 MKC /10 5D MKC. Besmmuunna
MOTPEITHOCTH OT JINTEIHHOCTH WMITYJIbCA HE 3aBUCHT. 1109TOMY OTHOCHTENIbHAST MOTPEITHOCThL s OoJiee
JUIMHHBIX UMIY/IbCOB OyI€T 3HAYUTEIHHO MEHBIIIE.

Hacrpoiika napamerpos cuuxporun3anuu B XILab omucana B pasaene Hacmpotixu cunzporusauu.

4.5.5.5 Cxema noaksnoveHus

4.5.5.5.1 Mnara koHTponnepa

B naame xonmpoanrepa npemycmorpenst nsa TTJI-kanana cuaxponusaiuu Ha passeme BPC.
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8SMC5-USB board

ESYNCioUT. synchronization output
to/from external device
) SYNC_IN, synchronization input

——{figexp

SYNC_OUT, synchronization output

SYNC_IN, synchronization input

BPC Connector CN2

Puc. 4.42: Cxema moak/ovYennsi K KAHAJIAM CHHXPOHU3AIME HA TLIATE KOHTPOJLIEPA

4.5.5.5.2 OpHoocHas n gByx0oCHas cuctema

CurHasbl CHHXPOHU3ANNN HA 00HOOCHOT W J6YTocHol, CUCTEMAX BBIBEIEHBI Ha passéim HDB-26.

8SMC4-USB 1 axis

Synchronization

output
Synchronization

input

to/from external device
) ——

& [9]GND

D-SUB 9 pin
SYNCHRO IN/OUT

Puc. 4.43: Cxema nojk/r04eHus K KaHaJlaM CUHXPOHHM3AIMKU Ha OJHOOCHOH cucreMe

AXIS_2_SYNC_IN, synchronization input

DGND, digital ground

AXIS_2_SYNC_OUT, synchronization output
AXIS_1_SYNC_IN, synchronization input
AXIS_1_SYNC_OUT, synchronization output

8SMCS5-USB 2 axis

—_— A)GSJiSYNcioUT. synchronization output
to/from external device

) ——— @AX]S_l_SYNC_[N. synchronization input

— DGND. digital ground

HDB26 Connector

DGND. digital ground

———— AX]S_Z_SYNC_OUT. synchronization output
to/from external device

—_— AX]S_Z_SYNCAIN. synchronization input

——————|[[4@poND. digital ground

19
20
21
22
E
m
E
24

Puc. 4.44: Cxema moak/0OvYeHnss K KaHAJaM CHHXPOHW3AIMHU HA, [IBYXOCHOM CHCTEME

4.5.6 Co3pgaHne MHOrOOCHbIX CUCTEM

WNnentudukanus oceit B COCTaBe MHOTOOCHBIX CHCTEM OCYINECTBJISIETCS [0 CEPUIHOMY HOMEDPY KOHTPOJLIEPA.
Kaxkaprit KOHTpOJIIep uMeeT CBOW yHUKAJBHBIA CEPUIHBIN HOMEp, KOTOPhIi orobpaxkaercs B I10 XILab Bo
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Briagake O xowmponanrepe. IlosydeHue cepuilHOro HOMEpPa KOHTPOJLIEPA BO3MOXKHO C IIOMOLIBIO (DyHKIUU
get serial number (cm. Pyrosodcmeo no npozpammuposaruio).

MHOrOOCHBIE CHCTEMbI Ha 0a3e JaHHONO KOHTPOJIJIEPA CTPOSATCH C MCIOIL30BAHUEM AKTUBHON COENUMHUTE Ib-
HOI miaTsl Ha ocHOBe USB-xaba mmm sremnero USB-xaba.

Baxxuo: Mpl pekoOMeHIyeM CTPOUTH COeNWHWUTEIhHBbIE muaThl Ha 6a3e USB-xaba c rasbpBaHmdeckoii pas-
BSI3KOH OT KOMITHIOTEPa M JIOMOJHUTEILHBIM MCTOYHMKOM MHUTAHHUSA WIN mpeobpaszoareneMm 36 B -> 5 B,
TaK KaK TaKas Cxema OOeCIednBAET TOBBIMIEHHYIO TOMEXO3AIIUIIEHHOCTh U FAPAHTHPOBAHHO ODECIIEINBACT
JOCTaTOYHOE JIEKTPOIuTaHue 1mo 5B.

s mpaBubEOTO (BbyHKIMOHUPOBAHWS MHOTOOCHBIX KOH(DUTYpaIWil TIaT HeoOXOAMMO TIEPBhIM JIeiHCTBAEM
MOJKJIIOYATH BCE KOHTPOJLIEPHI MHOTOOCHON KOHMDUTYpaIiy APYT K ApyTy mmHamu nutanus 1 USB curranos
(ycTaHOBKA KOHTPOJIJIEPOB HA COEJAMHUTEIBHYIO ILIATY ).

Jamee B JTI000M MOPsIIKE BBIIOJTHUTH BCE CAEAYIONNE AefCTBHUSI:
o Tlonkmouenne 3IeKTPOTTUTAHNUS K COeTUHUTEIHLHON TIIaTe
o Ilogkmiouenne BHEITHUX YCTPOMCTB

o Tloakuouenue ynpasisionero koarposepa mo USB

IIpumeuanune: 3amvedanue. TpeboBaHUs K JOMOJIHUTEILHOMY UCTOUYHUKY MUTAHUS 5 B: BBIXOIHON TOK - He
Menee 250 MA Ha KaxKIyi0 OCb, & JJIs TOJHON (DYHKIIMOHAJILHOCTH - He Menee 400 MA Ha KaXKJIyI0 OCh.

Cxema IOJKJIIOUEHHs ILUIAT K MHOIOIUIATHON KoHdwurypanuu nozpasymesaer paspoiky uuranus (VBUS,
GND) k noxkkam 1 u 2 pazpéma BPC, a rakxe nousog or USB xaba ne3aBucuMbIx Kanaios ganubix D-/D+
kK HOkKaM 3 u 4 pazbéma BPC coorBercTBeHHO.

Z[anee IOAKJIIOYIaeTCA CHUJIOBOE IIUTaHHUE:

Power
ControllerNe1 Supply

PSC 24v-36V
PS- 1 PS- 1
PS+ 2 PS+ 2
PS- 3
Ps+ | 4

ControllerNe2

PsC
PS- 1
PS+ 2 b—

PS- 3
PS+ 4

o

o

o

o

o

ControllerNeN
C
PS- 1
Ps+ | 2
PS- 3
PS+ 4

Puc. 4.45: Cxema MOAKIIIOYEHNs] CHIOBOTO TTUTAHUS KOHTPOJJIEPOB B MHOTOOCHO# KOH(MDUTYpAIuu

PSC - Power Supply Connector, pazbem jjisi CHIOBOIO MUTAHUS KOHTPOJLIEPA,
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BPC - Back Panel Connector, pazbem jjisi HOAKIIOYEHHUS JOHOJHUTEIBHBIX YCTPORCTB K KOHTPOJLIEDY

4.5.7 Uudposoii Bxoa-Bbixon obutero HasHaqvenus (EXTIO)

Brixon pacnonoxken Ha pazseme nodkatouernus x 00sedunumenvroti naame. HndppoBoit BXOI-BBIXOI OOIIETro
HA3HAYEHUST TIO3BOJISIET TMOJIBL30BATEII0 CKOH(DUIYyPUPOBATH €ro Kak BXOJ WU BBIXOA. 110 yMOJTYaHHIO aK-
TUBHBIM CYMTAETCA YPOBEHDb JIOrMYecKoil eauuunbl (cM. Tabuuny Ilapamempo: 6vi60da). OIHAKO €r0 MOXKHO
HHBEPTHPOBATH TaK, 9TO AKTUBHBIM OyIeT CYUTATHCH YPOBEHDb HYJIS.

Tabmuma 4.9: ITapamerpsl BHIBOIA

Twun TTJ1 yposeHb
Jlormueckuii HOJIb 0B
Jlorngeckas equHUIIA 3.3 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 cocrosinue ALARM (ork/rodeHue CUJIOBbIX MOCTOB U OXKUJIAHUE [1€PEMHUIUAIMBALMN).

He umeer 3nauenus, KakuMm 0O6pa30M COCTOSHUE BXOJA CTAHOBUTCS aKTUBHBIM (IIOC/I€ U3MEHEHUs HACTPOHKY
UHBEPTUPOBAHUS COCTOSHUI WJIM YK€ IPU CMEHE YPOBHs Hanpsizkenus ). KoHTpoJIep UCHOJb3yeT nporpaMM-
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.

IIpumeuanune: [IudpoBoii Bxox mMeeT BCTPOEHHYIO «YMHYIO» MOATSKKY: Tpu () aKTUBUPYETCHA CAGOGA
nodmaoicka  3emae (Weak Pull-Down), a npu 1 - caabas nodmasicka x numanuto (Weak Pull-Up).

B pekume BBIBOIA MOXKHO yCTaHABIMBATH AKTUBHBIN MJIM HEAKTHUBHbBIN JIOTUIECKUI YPOBEHD UJIA COCTOSTHUS
Ha, BBIOOP:

e EXTIO SETUP MODE OUT_ MOVING — AKTHBHOE COCTOSHEE ITOKA MOTOD HAXOIUTCS B JIBUZKE-

HUUA.

e EXTIO SETUP MODE OUT_ ALARM - AKTHBHOE COCTOSIHHE IIOKa MOTOD HAXOJHUTCS B COCTOSI-
aun Alarm.

e EXTIO SETUP MODE OUT MOTOR_ON - AxTtuBHOE COCTOSHUE TIOKA IUTAHUE TIOJTAHO HA 00-

MOTKH MOTODPA.

e EXTIO SETUP MODE OUT MOTOR_FOUND - AKTHBHOE COCTOSIHEE TIOKA MOTOD MOKJIIOUEH.
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Tabauna 4.10: Texuudeckue XapaKTEPUCTUKU BBIBOJIA

Twn norunkn TTL3.3B
Yacrora oonosaenus | 1 kI['n
HoMunanbHbIi TOK 5 MA

4.5.7.1 Cxema nogksto4eHus

4.5.7.1.1 NMnara koHTponnepa

BbIBO,ZL PacCIOJIOZKEH Ha pa3beMe nodkAUeHUs K 00BeduHumerbHoti niame

—
Z
O
e
8
8 8SMC5-USB board
g —— @ EXTGPIOO
O .
@) to/from external device
a
M —————{[1]cnD

Puc. 4.46: Cxema moak/iodenust K mudpOBOMY BXOY BBIXOAY HA IJIAT€ KOHTPOJIIEPA

4.5.7.1.2 OpgHoocHas v OBYXOCHAs CUCTEMDbI

Cpen aByX KOPODOUHBIX Bepcuil, MudpPOBOil BXOA-BBIXOJ, €CTh TOJIBKO Y OAHON U3 HUX - AByXocHOH. Coor-
BETCTBYIOIINE KOHTAKTBI JJisi KaK/I0i ocu BbiBeaeHbl Ha HDB-26 passém.

8SMC5-USB 2 axis

[[3 AXIS_2_EXTGPIO_0

B ENGENCEINS

——
to/from external device
AXIS_2_EXTGPIO_0 —— @ AXIS_1_EXTGPIO 0

& [4]pGND

HDB26 Connector

AXIS_1_EXTGPIO_0

19
20
2]
22
23
24
25
24

Puc. 4.47: Cxema moakmiovYenust K MU(MPOBOMY BXO/IY-BBIXOIY B JIBYXOCHOH cCHCTEME

4.5.8 AHanorosblii Bxoq 00ulero Ha3HadeHus

Amnasioroswiii Bxoz, 06IIero Ha3HAYEHUsT MOYKHO HCIOJIH30BATH JJIsi COOCTBEHHBIX HYy¥KI. Hampumep, mjist u3-
MepeHHUsT KaKUX-JI00 BHEITHUX CUTHAJIOB. [lorydenHnoe 3HadeHne ¢ aHAJIOrOBOTO BXOAA MOYKHO CUUTATH KO-
mandott GETC wnu nocmorpers B 2padurar XiLab.
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Jljist JaHHOrO KOHTPOJLIEPA JIUANa30H aHaaoroBoro sxoja or 0 g0 10000 yciaoBHBIX OTCYETOB. AHAJIOrOBbBIMA
BXOJI, PACITOJIO}KEH HA passéme nodkaouenus K o0sedunumenvnot niame.

BaxxHo: Hampsizkerne cHEMaeMoe ¢ aHAJIOTOBOIO BXOJA He JOXKHO BBIXOAUTH 3a mpegenst or 0 mo 3.3 B.
IIpu mpesbiieHny HAIPSKEHUS TATAHUSA BO3MOXKHBI OITHOKK B paboTe aHAJIOrOBOrO BXOIa U PAOOTE IPYTUX
cucTeM KOHTpoJiiepal 9T0 MOKET MPUBECTH K BHIXOAY W3 CTPOS KaK KOHTPOJIJIEPA, TaK U MOIKIIOYEHHOTO K
HEMY MOTOpA.

Tabmuma 4.11: Tlapamerpsr Bxoza.

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

4.5.8.1 Cxema nogknioueHusn

4.5.8.1.1 Mnara koHTpoOsINIEpA

KomTakT aHAJIOrOBOrO BXOMA HA NAGIME KOHMPOALEPD PACTIONOXKeH Ha, passeme BPC'.

8SMC5-USB board
D == POT 0-3V
From external device (0-3V)

¢ Mo

BPC Connector

Puc. 4.48: Cxema noJKJII0YeHNs] K AHAJIONOBOMY BBIBOJLY HA ILJIATE KOHTPOJLIEPA

4.5.8.1.2 OpHoocHas n gByx0CHasi cuctema

AmHaoroBbIi BXOM €CTh TOJBKO B d6yrocHoll cucmeme U pacnoioken va HDB-26 pazséme.
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8SMC5-USB 2 axis

0-3V D= 2@ AXIS_1_POT
0-3V Y= TTAXIS 2_POT

From external device
———{[4|pGND

AXIS 2 POT

HDB26 Connector

AXIS_1_POT

Puc. 4.49: Cxema MOIKIIIOYEHUsT K aHAJIOTOBOMY BBIBOIY B JIBYXOCHOI CHCTEME

4.5.9 NHTepdcpeiic ynpaBneHust BHELWWHUM ApaiBepom

Nurepdeiic mO3BOIIET yIPABIATH JIIOOBIM BHEIITHUM JPAfBEPOM C IOMOIIBIO TPEX CTAHIAPTHBIX CUTHAJIOB:
enable, direction, clock. 9ror pexxkum yno6eH, Korga CUI0BOro (GpyHKIMOHATIA KOHTPOJLIEPA HEJIOCTATOYHO U,
MIPU 9TOM, XOUYETCST UMETh TAKWE €ro BO3MOYKHOCTH, KAK KOHIIEBUKH, JATYNK 0OOPOTOB, KOHTPOJIb TO3UIINH,
yIpaBJIeHNe CKPUIITAMU, CO3JAHNE MHOTOOCHBIX CUCTEM, VIIPABJIEHHE TKOMNCTUKOM UJIU KHOITKAMMY, UCITOIH30-
BaHNE MAarHUTHOTO TOPMO3a, u T. 1. Hampumep, /1J1st cO3MaHnst MHOIOOCHOM CUCTEMBI C OTHON MOIIHON IO b-
EMHOI 0ChI0, KOTOpast yIPABIIETCs BHEITHUM KOHTPOJIJIEPOM, W JABYMS MEHee MOIIHBIMU MOPU30HTATBHBIMA
OCSIMH, MOYKHO HCIIOb30BaTh XILab ¢ TpexocHbiM mHTEpdEeiicoM, CKPUITAMA, a TAKXKE CHHXPOHU3UPOBATH
JaBu2KeHre Bcex Tpéx oceit. To ecrb MCIOIB30BAHKE BHEMIHENO JAPAflBEpa 3aMEHsieT TOJIBKO CHJIOBYIO 4aCThb
KOHTPOJLIIEPA.

Baxxno: Pexum External driver paGoraer TOMbKO I7si IIArOBBIX JABUTATEJIEM W TOTHBKO B peXXUMe
«None» (xilab settings/Stepper motor tab/Feedback None) B sobbix apyrux pekumax uim ¢ Jjii00biM
JpyruM TAnoM gpuraresst pexkum External driver me Oymer paborars!

Curnan Clock onpezensier Koju4uecTBO CABUrOB B Hanpasjenuu Direction (orumueckas eiuHuIE - BOPABO,
JIOrMYecKuil HOJIb - BJeBO). CIBUI 5TO MUHUMAJILHBIA [Iar, OPU TEKYIUX HACTPOWKAX aesenus mara. s
nesenus mwara 1/32 6yner nogano 32 umunysnbca Ha oxud war. He 3abyapre HacrpouTh BHeLUHuUil apaiisep
TaK, YTOOBI OH WCITOJIH30BAJ TO K€ JIeJIEHWe TrTara.

Ilpenynpexaenme: Yacrora curaamna clock B mannom konrposiepe orparndena 78 k' [Tostomy mis
JOCTHKEHUs HeOOXOIMMO# CKOPOCTH, TPeOyeTCsi YMEHBINATD JIejieHne mara. Hampumep, ecim HeoOX0muMa
ckopocrb Bpauenus 4000 waros B ceKyH/y, TO HeOOXOAMMO UCIIOJIb30BATD JIEJIEHUE Liara He TouHee 1/8.

Tabmauma 4.12: IlapameTpbl BBIXOJOB YIPABJIECHUsT BHEITHUM Ipaii-
BEPOM

Tun TTJI
YpoBeHBb JIOTHYECKOTO HYJIsS 0B
VYposens jmormdeckoit eauautpl | 3.3 B
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4.5.9.1 Cxema noaksitoHeHusi

Ilpenynpexaenme: BoiBombl [y ynpaBieHUsS BHENIHAM JAPAWBEPOM MAJIO3AIIUINEHBI ¥ MOTYT OBITH
MOBPEK/ICHBI [IPU HENPABUILHOM UCIOIb30Banuu. Qbecrnedenrne NpaBujIbHOTO TOJKJIIOYEHNsT U HeOOX0 /11~
MBIX 3JeKTPUIECKNUX 3aINT JIEKUT HA WHXKEHepe, KOHCTPYNUPYIOIEM CUCTEMY CBS3U JIpPAiBEpPOB.

4.5.9.1.1 Mnara koHTpOsINIEPA

15 MOKTI0UeH s BHEIITHETO JIpaiiBepa MCIOIb3yeTCsl TPU BBIBOAA HA, passeme BPC .

Ipeayupexaenue: BoiBoa 13 gBisercs BXOIOM-BbIXOg0M 00Iiero Hazuadenus (cMm. [[udposoii 6woo-
601200 0bwezo naznavernus (EXTIO)), Ho OH TepsieT (DyHKIMOHATIBHOCTD, KOIIA BKJIIOYEH PEKUM yIPaB-
JIEHWsI BHEIIHUM JPAfBEPOM.

;
4
4
7. |6|DIR
8
g |8]cLock
g m —
S z
© m (i EXTGPIOO0 (Enable)
.
L3 k3]
M % % 8SMC5-USB board
16 S € [8]cLock
17 > .
[l§DGND 9 o€ [6]om
E [External Driver ¢ [6] EXTGPIOO (Enable)
fi§DGND

Puc. 4.50: Cxema mOIKJIIOUEHUsT K BHEITHEMY IpaiiBepy

4.5.9.1.2 OpHoocHas n gByx0CHas cuctema

Nurepdeiic ynpapieHnsi BHEITHUM JPANRBEPOM €CTh TOJBKO B 06YLOCHOU CUCMEMe W BBIBEIEH HA PA3HEM
HDB-26.

Ipenynpexaenue: BoiBoapr 12 u 25 apisiorcs BxogaMu-Bbixogamu obuiero nazuadenus (cMm. [ugpo-
601 6x00-6b1200 06wiez0 nasnaverus (EXTIO)), Ho onu Tepsier CBOIO (DYHKIMOHAILHOCTD, KOIIA BKJIIOYEH
pexKUM ylpaB/IeHUs BHEUIHUM JpaliBEepOM.
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—

8 8SMC5-USB 2 axis
8 € 25 AXIS_1_EXTGPIO_0
g AXIS_2 CLOCK 5 1Dri ¢ AXIS_1_CLOCK

5 xternal Driver g AXIS 1 DIR_1

AXIS_2 EXTGPIO_0
O AXIS_I_DIR_1 [4]pGyD
O DGND
N .
m € f2AXI1S_2_EXTGPIO_0
a AXIS 1 CLOCK € [0 ax1S_2_cLOCK
T f9axis_2 DIR_1 [External Driver|g 9AxIS 2 DIR_1
f14DGND

AXIS_1_EXTGPIO 0

4.5.10 MNMocnepoBaTenbHbIi NOPT

Konrposnep monyckaer ynpasienne 1o nocienosareabaomy nopry UART ¢ morukoit TTL 3.3 B. BeiBombt
UART pacnonoxenst Ha passeme BPC. 3a caér Bbicokoit pacupocrpanénnocry UART u niepexonnukoB Ha
umero ¢ USB, Bluetooth, Ethernet u apyrux cranmapTHbx wHTEPGEHCOB, KOHTPOLIEPOM MOXKHO YIPABJISAThH
GecripoBoaubiM 00pasom (Bluetooth) unu mo unrepuery (Ethernet). IIporokon nepenaun nanubix mo UART
Takoii ke kak u 1o USB. To ects norpedyercs Tombko Briounth B Xilab wiu B libximce ompoc mecranmapt-
HBIX TIOCJIEIOBATEIBHBIX MTOPTOB M YCTPOUCTBO OOHAPYKUTCS €CIIH 3aePKKA OTBETA C HErO HE MPEBBINIAET 2
cexyHIbl. MOXKHO TakzKe ynpaBiisgTh KOHTPOJIEPOM € IOMOIIBIO IPYTOr0 CAMOCTOATEbHO 3AlIPOrPAMMUPO-
BAHHOTO MUKPOKOHTPOJLIEPA, XOTS 3TO MOTPEOYET MOANEPKKN Npomokosa 00ueHus.

UART mnoanep:kuBaer Cjieayiolue HacTpONKH.

CkopocTh nepemadn 9600-921600 6ur/c

KomudgecrBo 6ut B mepemade | 8

Yernocrb BKJIFOYEHA, MJIM BBIKJIFOUYEHA,

Tun yerHocTn 4YeTHOE, HEYEeTHOe, €IUHUIA, HOJIb
KomnuuecrBo cronosBbix 6ur 1 i 2

ITpumeuanme: YUrobbr ycranoBuTh cBsA3b ¢ KoHTposuiepoM 110 UART HyKHO IpeiBapuTeIbHO COEIUHUTD-
¢ ¢ vuMm 110 USB wmim Ethernet, ycranoBurb HeoOXOM@MbIe HACTPOUKU CKOPOCTH, YE€THOCTH, KOJUYECTBA
CTOTIOBBIX OWT, & 3aTe€M COXPAHUTH UX B YHEPTOHE3ABUCUMYIO MaMATh KOHTpOJiepa. CTaHIapTHBIMA It
MIPUJIAraeMoro MporpaMMHOTO 0DecIieueH sl SIBISIOTCS HACTPOMKH, OMUCAHHBIE B npomokose obuierus. BEcan
CBsI3b HE YCTAHABIUBAETCS, TO TMOMPOOYHTE UCIOTB30BATH UX.

Tabmura 4.13: Ilapamerpsl BXOJA U BBIXOIA

Tun norukwn TTL 3.3V
MakcumasibHasi CKOPOCTh nepeadn Janabix | 921 kbur
HomunanbHbIil TOK BBIXOIA 5 MA

4.5.10.1 Cxema nogknio4eHns NocnesoBaTeIbHOroO nopTa

Ipeayupexenue: Boicokas CKOPOCTH Mepeavr JAHHBIX HEBO3MOXKHA, 10 IJIMHHOMY Kabeo (kabeab
JOJI2KEH ObITh 0 5 MeTpPOB) B YCJIOBUSAX JEKTPOMATHUTHBIX HaBOAOK. Ecyu ciaydaiorcs omubku B
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mepejave JTaHHBIX, TO UCTONb3YyiTe duabrpyionme RC menn u cHU3bTE CKOPOCTH, YTOOBI XapaKTEPHOE
BpeMs Ienu ObLIO KaK MUHUMYM B 4 pa3a MEHBIIEe BDEMEHU MepPeIadn OAHOro oura. XapakTepHOe BpeMs
RC nenu noabupaercss MHAUBUAYAJIBHO.

4.5.10.1.1 NMopkntoyeHne niatbl KOHTPOJIIEPA

B naame xonumpoanrepa susoasr UART pacnomoxenst va passeme BPC.

i
2 [RX1
B
4./TX1
Z[5
Ols
-
g
3 g 8SMC5-USB board
g TX [ ] [P [2] Rx1
8 ..to UART RX[][e€ @)1
Ay converter
a GND[] g DGND
i
DGND

Puc. 4.51: Pekomenayemast cxema MOIKJIIOUEHUS JJIs ILIATHI KOHTPOJLIEPA,

4.5.10.1.2 OpgHoocHas u gByxoCHasi cUCTeMa

UART ectb y deyzochol u 00noocnotli cuctrembl. COOTBETCTBYIOIIME KOHTAKTHI JIJIsi KaYK/I0M OCH BBIBEIEHDI
ua HDB-26 passém.

—
o) 8SMC5-USB 2 axis
-
8 Tx [ ] [Pp————————[8]AXIS_I_RX
= ..to UART Rx[]|€ f8axis 1 TX
g converter
&5} GND[] f4DGND
O
E Tx [ p——[1] ax15 2 RX
[ ..to UART Rx[]|€ [3]AxIs 2_TX
jam) converter

GND[] [4]pGND

Puc. 4.52: Pexomenayemast cxema TOAKIIOUEHUST JIJI IBYXOCHOW CHCTEMBI

4.5.11 XpaHeHue no3uuyun Bo FRAM-namsaTtu koHTposnnepa

Konrponnep umeer GyHKIUIO aBTOMATHYECKOIO 3aI0OMUHAHUS [O3UIIAN, KOTOPAs O3BOJILET [IPOCTO OTKJIIO-
9aTh €My TTUTAHUE TIOCIE OCTAHOBKHU U TIPY CJIEAYIOIIEM BKIIOYEHUH MUTAHNS, KOHTPOJLIEp OyIeT yIep:KuBarTh
TO Ke TTOJIOYKEHNE IBUTATEIS, 3HAYCHUE TIOJIOXKEHUS 1 MHKPEMEHTAIBHOTO CIETINKA FHKOAEPA. DTa PYHKIIUS
paboTaer, eci B MOMEHT, KOT/[a KOHTPOJLIEp 00ECTOUeH, He MPOUCXOIUT BPAIIEHUS OCH MOTOPA.
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IIpumeuanue: s paboTsl 310 QYHKIMYE HEOOXOINMO MOJ0KIATH XOTs ObI 0.5 CEKYH/IBI TOCIe OCTAHOBKHU
BPAIIEHKS 10 BBLIKJIIOYEHNS THTaHNs KOHTposiepa. ObecTounmBanne KOHTPOJLIEPa BO BpEMsl BPAIEHHs TaKKe
NPUBEAET K COXPAHEHHUIO IO3UIUHU, HO OHA OyAeT JIMIIb IPUMEPHOR u morpebyercs HoBas KaAubposka.

4.5.12 Ono3HaBaHue no3unumnoHepos Standa

B noseitiiux nosuuuonepax dupmbl Standa (CIUCOK KOHKPETHBIX YCTPONCTB yTOUHSANTE y [IPOU3BOAUTEI )
MPEIYCMOTPEHO XPAHEHWE HACTPOEYHBIX W WH(MOPMAIMOHHBIX MapaMeTPOB MO3WIMOHEPA BO BCTPOEHHOI B
MTOIBUKKY MAMSITH. T4 MAMsTh 3aPAHEEe MPOIINTA, TIPU W3TOTOBJIEHIH TOABUYKKY BEPHBIMU 3HAYEHUSIMHA, ITO
MTO3BOJISIET HE 3a00TUTHCA 00 OMTUMAJIBHBIX [JIsT KOHKPETHOIO MO3UIIMOHEPa HACTPOWKAX W HAYATH PAbOTy
cpasy mocse cOOpKu cucTeMbl. B maMsaTu ecTh TakKe U MOJIb30BATEIbCKOE TI0JIe MMEHU TOABUKKHU, KOTOPOe
LOJIb30BATEb MOXKET yCTaHoBUTh caM (cM. Briaiky XiLab Hassanue nosuuyuonepa).

ITpu NOAKIIOYEHUH TAKOTO TIO3UIMOHEPA K KOHTPOJLIepy (6osee moapoOHO 00 3/IeKTPUIECKOil CXeMe MOIKIIIO-
YeHUs HAIMCAHO B pazzene [Ipumep nodkaovernus npocmozo momopa u Passém nodkaowenus nosuyuonepa)
OCYIIECTBIISIETCS] ABTOMATUYECKAs 3arpy3Ka HHGMOPMAIMOHHBIX TTAPAMETPOB MOJIBUXKKH, CM. pasnen Xapak-
MEPUCTUKY NO3UYUOHEP, B TaMATh KOHTposutepa. Eciu 6but yeranosnen dsiar EEPROM _PRECEDENCE
(IpeuMyIIeCcTBO HACTPOEK CUUTAHHBIX U3 [IAMSTH LOABUKKYU Liepes Hacrpoiikamu Bo flash-namsru KonTpOs-
qepa, cm. O xowmpoanepe), TO JONOJTHATETHHO CUNTHIBAIOTC U YCTAHABIUBAIOTCA BCE HACTPOHKY CHCTEMBI,
kpome nacrpoek UART u uMmenu KoHTpOJLIEpA.

Ipu ycranosnaennom daare EEPROM PRECEDENCE He HyKHO NpoBepsTb /WM yCTAHABJIUBATH Ha-
CTPOWKM IO3UIMOHEPa (K IIPUMEPY, MOJSPHOCTb M PACIOJIOXKEHHE KOHIIEBUKOB, paboduii TOK, IapaMerpbl
9HKOJIEPA U MArHUTHOIO TOpMO3a). Bee 910 Byzer cieano aBroMaruyecKu 1Py HOAKIYEHUU II03UIUOHEDA,
000pyI0BaHHOTO BCTpoeHHOM maMsaThio. Ograko mpu yeranosiernnom ¢gaare EEPROM PRECEDENCE 3za-
Ipy3Ka HACTPOEK W3 MaMSATHU MO3UINOHEpA OyIeT MPOUCXOIUTh KAXKIbIH PA3 MU MOJKJIIOUEHUN TTOIBUKKH,
000pyIOBaHHON MAMATHIO, MO0 TPY BKJIIOYEHWH MUTAHUS KOHTPOJIEPA, K KOTOPOMY IMOJIKJIIOYEHA TaKasi
nomgBuKKa. [loaromy ecnmu Tpebyercss M3MEHUTh KaKne-TO HACTPONKH, TO HEOOXOAWMO CHATH MAHHBIN ¢iar,
U3MEHUTH HEOOXOAMMbIE HACTPOIKH, COXPAHUTH WX BO BHYTPEHHIOIO [TAMATH KOHTPOJLIEPA.

IIpumeuanme: I[Ipocroe mpaBmiIo A1 UCIOIL30BaHUs 3TOr0 (hjiara: Ha panamx sramax paboThI 3TOT (ar
JIOT’KeH ObITh BKJIOYEH /s ya100CcTBa aBToMaTndeckux HacTpoek. Co BpeMeHeM, KOrJa 3aX0YeTcs CAMOCTO-
SATEJBHO MEHATH HACTPOUKH, STOT (bJIar CTOUT BBIKIIOUYUTH, He 3a0bIB COXPAHUTH HACTPOHKu BO FRAM.

Ilpumeuanue: Ilpu orrIIOUEHUN TO3UIMOHEPA O0OPYIOBAHHOIO MAMSATHIO HE MPOUCXOJAUT HUKAKUX M3Me-
HEHUH HaCTPOEK.

4.5.12.1 Ons pa3pabor4nkos
Jlanubre MOABUKKHY XpaHaTcs B Mukpocxeme DS28KC20, coenuusiemoii mo nurepdeiicy 1-wire.

Ilpu omo3maBammm mnoxsukku nHa MuKpocxemy EEPROM mnepmommvecknm mnochkrnaercss curHas cbpoca.
Ilpu mosydenwnm OT MHUKPOCXEMBI OTBETHOTO CHTHAJIA, KOHTPOJLIED CYUTHIBAET BCE JIAHHBIE ITOJBUKKHU
B CODCTBEHHYIO OIEPATHBHYIO [MAMITh, AaBTOMATUYECKH HACTPAUBAETCH HA IIOIBUKKY U BBICTABJIAET OUT
STATE EEPROM _CONNECTED & crarycuoit crpykrype. B XILab 310 oTo6pakaercsi WHINKATOPOM
EEPR B rnaBmom okme. Jlajee mpoBepKa HAIW4YWs TAMATH TPOM3BOJUTCA peryaspHo. B ciaydae morepm
csasu ¢ EEPROM (orcyrcrBuio orsera Ha curnal cbpoca) ungaukarop EEPR B XiLab racuer.
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4.5.12.2 Cxema nogk/il04eHns OJ151 MPOBEPKUN BHELLHEN Namsitu

BbIBOAIBI 151 COEMHEHUST ¢ MUKPOCXEMOI Ha BCEX CUCTEMAX (7MAama KOHMPOILEPa, 00HOOCHAA U 08YLOCHAA
B KOPILyCe) PaciosoxKenbl Ha passéme D-SUB.

8SMC5-USB

D scIo[] [6]m
Logic GND
EEPROM

GND[] [7]Logic GND

D-SUB 15 Connector

Puc. 4.53: Cxema moak/IOYeHust JIJisi IPOBEPKY BHEIIHEH MaMATH

4.6 BTopocteneHHble chyHKLUN

4.6.1 YctaHoBka Hy/eBOW NoO3unLMK

KouTpoanep momiepKuBaeT yCTAHOBKY HYJIEBON MO3UIMH. DTy (DYHKIMIO CTOUT UCIOIB30BATE I MO3UIIN-
OHEPOB MApPKHWPOBAHHBIX PEITEPOM, UTOOBI MO3UIHS O PErnepy COOTBETCTBOBAJIA MporpaMmHuoi. Takxke 3Ta
dbyHKIEsA ya100HA, KOTIa CYIECTBYeT OfHa m3OpanHas pu3mdecKkas MO3UINs HA AUAMA30HE TEPEMEICHUS.

st yCTaHOBKHU HYJIEBOW MO3UIIUU UCIOIB3YETCS CNeyuarvhasi komarnda. IIpu 31oM OOHYISIOTCS CIETIUKA
LIAr0B, MUKPOIIAT0OB, YHKO/IEPA. YCTAHOBKA HYJIEBOU HO3UIUU IPOUCXOIUAT OJHOBPEMEHHO /I BCEX CUETYIU-
KOB TTO3UIINN W HE MOXKET TTPUBECTH K WX PACCOTIacOBaHWIO. Bianganmne Ha TEKYNIyI0 KOMAHIY JBUKEHUS HE
OKa3biBaeTcd. Ecam KOHTpO/ep OTpabaThiBal IBUKEHWE B HEKOTOPYIO (DU3UYECKYIO MO3WIMIO B MOMEHT,
KOTJ[a TEeKYIasi MO3ulus ObL1a 0OHYIEHA, TO ABUKEHNE 3aBEPIINTCS B MpexkHed (u3ndeckoit mozummu. Ha-
npumep, npu asukennu K no3uimu 1000 8 MomenT npoxona 200 6bu1a mociaHa KOMaHAa OOHYJIEHU S TIO3UIIH .
Torpa cuérumk no3unuu ymenbinrea Ha 200 u gmKenue 3apepmnrca B Koopauaare 800.

IIpumeuanue: YCTaHOBKA HyJIEBOH NO3UIMU TIpU pabore B pexkume cmenienus (M. Cvewenue na 3adannoe
paccmosnue) He u3MEHUT (DU3NIECKOHN IO3UIUK, K KOTOPOH OCyIlecTBIIsIoch apuzkenue. Cieayiomee cme-
menne OyJeT TPOUCXOAUTH K TOM ke (DU3MYECKON MO3MIUK, 9TO W 0€3 MCIOJIb30BAHUA YyCTAHOBKH HYJIEBOIl
[O3UIINY.

4.6.2 YcTaHOBKa MoO/1b30BaTe/IbCKOM NO3MLUK

Ecin He00X011MO yCTAHOBUTD MO3UIIMIO WJIM CIETINK IHKOIEPA HE B HOJIb, & B HEKOTOPYIO TIOJIb30BATEIbCKYIO
MO3UIIMIO, TO [IJIsi 3TOrO cyrnecTByer komanaa SPOS. B aroii komanme nmepesaroTcs 3Ha9eHnsT HOBBIX CUETIN-
KOB IIO3UIIUH, MUKPOIIIAroB JAJid IIarOBbIX ﬂBHFaTeHeﬁ nu C‘{éT‘{I/IKa 9HKOEPa, €C/In OH ABJIAEeTCA BTOPOCTEIIEH-
HbIM JaTYHUKOM IIOJIOZKEHMA. ECJ'H/I HeO6XO,HI/IMO YCTaHOBUTD JIMIIb OAHY U3 HO3I/IHI/II71, HY2KHO BOCIIOJIb30OBATbCA
daraMu UTHOPUPOBAHUS YACTHU TIOJIEH KOMAHIHI.

Orinyne 5TOM KOMAHILI OT OOHYJIEHUSI TIO3UIIUHN, B TOM, 9TO HE TTPOUCXOJAUT OOHYJIEHUE TOCIeHENH TO3UINN, K
KOTOPO# IIPOMUCXOIAIO CMEINEHNE, HET OTINYIHUS B IIOBEICHAN KOMAHIbI B MOMEHT JBUKEHHS W TIPA OCTAHOBKE.
Ecnm koMaHmy IPUMEHATDh B MOMEHT JIBHKEHUS K TO3UIUH, TO [BUKEHIE 3aBEPIIUTCA B TOM 2Ke (PU3NIECKOit
TOYKE, B KOTOPO OHO 3aBepIIUIOCh Obl U 6e3 cMeHbl no3uiun kKoman 1ot SPOS.
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4.6.3 Cratyc koHTponnepa

KonuTposanep orciiekuBaeT CBOIi CTaTyC U CIIOCOOEH MEPEIATh ero B CTATYCHON CTPpyKType Komauasl GETS.
CraTyc KOHTPOJLIEPa BKIIOYAET B ceOst HHMOPMAIIHIO O COBEPIIAEMOM JBUYKEHUH, €r0 PE3yIbTaTe, COCTOSHUN
MUTAHWS, SHKOEPA, OOMOTOK JIBUTATEsI, II(POBBIX BXOAOB U BBIXOJA0B, YUCIOBYIO HHMOPMAIIHIO O MO3UITAN
¥ [ATAIONIEM HAIPSKEHUN U TOKAX, & Takzke jiaru omuboK.

4.6.3.1 Crartyc gBuxeHus
MoveSts conepkur:
e Diar ABUXKeHMsI, KOTOPbIH yCTAHABIMBAETCH KOTA KOHTPOJLIED MEHSAET HO3ULMIO [BUTATE.

o «Diar pocrukenus TpedyeMoil CKOPOCTH», KOTODbBIH yCTAHABIMBAETCH €CJAU CKOPOCTHh PaBHA TOM, C
KOTOPO# KOHTPOJIJIEP JOJIKEH OTPAOATHIBATH TEKYIIEE IBUKEHUE.

e ®yar anTuiiodTa, KOTOPHI YCTAHABIMBACTCSA TPH TOJABICHUN JTI0DTAa BO BpeMs 3aKJIIOYATEIHHON
crazuu apuzkenus (cMm. Komnencayus aogpma).

MvCmdSts copepxut nuHGOPMAIMIO O BBIIOJIHAEMONR KoMaH/e. Bee BuzKeHrsi MOTOPA BBI3BIBAIOTCS KOMAH-
JaM¥ IBUXKeHns K 1eseBoi mo3uiun MOVE, capura OTHOCHTENIBHO Tocaeaneii memesoi mo3uimn MOVR,
neuxkennsa Bupaso RIGT wau Bieso LEFT, nnasuoit SSTP wnn pe3koit STOP ocranoBKH, KAJIMOPOBKH 10~
marmaeit no3utiuu HOME win npunyantenbHOro nogasaenus godra LOFT. Yupasienne KHOTKAMU, T2KOW-
CTHUKOM, UMIIY/TbCAMH CHHXPOHU3AIUN W T. II. TOXKE MPUBOAUTCA K ITUM KoMaHmgaMm. Hampumep, MKOMCTHK
BBI3BIBAET KOMAH/IbI JBUKEHHUS BIIPABO W BJIEBO IIPHU OTKJIOHEHWW WM KOMAHY ILJIABHON OCTAHOBKH B II€H-
TPAJILHOM MOJIOXKeHuu (CM. Ynpasaenue ¢ nomouypro docoticmura). B mepemennoit MvCmdSts mpusezena,
TEKYIas KOMaH 12 JBUKEHWS UJIU TIOCTIETHSIS BHIMOJTHEHHAST KOMAH T, 8 TAKYKE CTATYC KOMAHIbI: BBHITOHAETCS
OHA WJIM y’Ke BBIMOJIHEeHA. FKcim KOMaHIa BBITIOIHEHA, TO eIle OJWH OWT MOKA3bIBAET PE3Y/IbTAT €€ BHIMOJIHE-
Hus (ycrnemHdbiil wiu Heycrertbiil). Heycrnenitnoe Boionenne 03Ha4aer, 9To0 Mbl He MOMAJIM K TOH HO3UIKH,
K KOTOPOil MBITAINCH ABUTATHCS WX HE cMOrIH OTpaborarh JaodT. IIpuwanmoit MoKeT ObITh HEOXKHUIAHHA
OCTAaHOBKA 110 KOHIIEBUKAM, LIoaJanue B cocrognue Alarm. V3HadaibHoe COCTOSHIE 3TOrO MOJs IIOKA3bIBAET
HEU3BECTHYIO KOMAHJy W CTATyC YCIIEITHOTO BBITOTHEHWS.

4.6.3.2 Cratyc nutaHus moTtopa
PWRSts comepxkut undopmanuio o muraromemM Hanpsikeaud. OOGMOTKYE MOTYT ObITh:
e Orkiirouenbl (B 9T0M Cilydae Ha HUX He [0JAETCH HUKAKOIO HALIPAXKEHUs).

e 3anuTaHbl CHUKEHHBIM TOKOM OTHOCHTEIBHO HOMUHAJBHOIO TOKA (HANPUMED IMPU WCIOJb30BAHUN
dyHKIMYU CHUXKEHUS TOKA B OOMOTKAX MPH OCTAHOBKE).

e 3anuTaHbl HOMUHAJIBHBIM TOKOM.
e 3anuTaHbl HEeJO0CTATOYHbIM HalIPpA2KEeHHeM, q100bI 00ECIIEYUTh yCTaHOBJ’IeHHbeI HOMUHAJIbHbIA TOK.

Tlocnemamit cTaTyc 9acTo MOSABASETCS TTPU BBICOKMX CKOPOCTSX BPAIEHUS, BeJb Ye€M BBINIE CKOPOCTH Iepe-
KJIIOYEHHUsT IIAaroB, T€M BBIMIE JOJKHO OBITH MHUTAONIEE HAPSAXKEHHE, ITOOLI 00ECIIeUYNTh HAapaACTAHHE TOKA
B MHIAYKTHBHOCTH OOMOTOK Jpureressa. HemocTarodnoe muraHne He O3HAYAET, UTO JBUTATETH HE OyaeT Bpa-
WIATHCs, & O3HAYAET, YTO JABUIATE]b MOXKeT OoJiblie HiyMerb u najaer kpyraimmii moment. (Cum. Vnpasaenue
NUMAGHUEM MOTMOPG).

4.6.3.3 Craryc aHkogepa

EncSts conepxut nHMOPMAIIIO O MOAKIIOYEHHOM YHKOIEPE €CJTH BKIIIOUEH PEXKUM yIpaBjenns 6e3 0bpaTHOi
cBsi3u (HAmpuMep Jyist AroBbix Jpurareseil). CocrosgHUs IHKOAEPA MOIYT ObITh:

e He nouakiirouen

e HewuspecTHOE cocTOsSTHIE, KOTJA HEIOCTATOTHO JAHHBIX YTOOBI OMPEIEINTEH COCTOSTHUE YHKOIEPA.
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e Iloakmioden u ucnpaBeH.
e Ilonk/I09eH U peBepcupoBaH (TOrJa HYXKHO BKJIIOYUTH B HACTPOHKAX PEBEPC SHKOAEPA).
o IloakmioueH n HEUCIIPABEH.

Tocnennee cocrosinue peasusyercs, KOIa Ha BXO/bl SHKOJIEPA OCTYIAIOT CUI'HAJIbL IIEPEKJII0YEHNs], HO OHU
HE COOTBETCTBYIOT IBUKEHWIO POTOpa JBuraresis. CMeHa COCTOSHUI TPOXOMUT TOcTe Habopa JOCTATOTHOM
craructuku. [losTomy oGHApYIKeHNE TPONCXOIUT HEMIHOBEHHO. TakyKe HEBO3MOKHO TOYHO OMPEIETUTh CTa-
Tyc sukozepa 6e3 asuxenud. (Cm. Paboma ¢ snkodepamu).

4.6.3.4 Craryc obmoTok gBurarens

WindSts conepxxur undopManuo o cocrogHun 00MOTOK. IloKka3biBaercs cocrosHue s KaxKJOH U3 JIBYX
00MOTOK OTzembHO. OHU MOTYT OBITH:

e OTKJIIIOYEHBI OT KOHTPOJIJIEPA,

e BoiTh noak/odennl

e 3aMKHYTbI HAKOPOTKO

e lIx cocrosinre MOXKYT OBITH HEM3BECTHO.

SaMKHyTbIM HAKOPOTKO CYHUTAECTCA CIIUIMKOM MaJIEHBKOE COIIPOTUBJICHUE U UWHAYKTUBHOCTL B oomorke. Ot-
KJIIOYeHHBIMIA OOMOTKAMY CYUTAETCS Harpy3kKa C CJIHUIIKOM BBICOKHM COIIDOTHBJICHHEM.

4.6.3.5 Craryc nonoxeHus

B crarycHoit cTpyKType BHIBOIATCS BCE JAHHBIE O TIOJOYKEHUN U CKOPOCTHU MO3UIMOHEpa. JJIst 9TOro uCmosib-
3ytorcsa nojis ocHosoi mozuiuu (CurPosition, uStep), Bropocrenennoit mosunuu (EncPosition), ckopocru
(CurSpeed, uCurSpeed). OcHOBHOE 110JI0XKEHUE OTCIUTHIBAETCS B [IArax MIArOBOTO JIBUTATEJIsl U MUKPOIIArax,
€CJIN UCTIOJIB3YeTCs yupasaenue 6e3 oOpaTHoi csa3u. [Ipu MCIONbL30BAHUE PEXKUMA BEYIEr0 IHKOIEPa

XPAHUTCS CYETUUK I[IOJIOKEHUS 110 IHKOEPY, a B uStep 3anucan 0. Tlosie BropocrenenHoil no3umuu 3o 1noJie
9HKOJIEPA €CJIM UCIOJIb3YEeTCs YIPABJIEHUE ITATOBBIM JBUATATEIEM 063 00PATHOM CBI3U, CUETUYNK IIAr0B, €CIN
MTOJIKJTIOYEH IIArOBhIi JBUTATEIb B PEXKUME BeAyIIero 3ukozaepa, win 0, eciu noakaoden DC gBuraresns.
CKOpoCTh BBIBOJMTCS BCEr/Ia i OCHOBHOIO JATYMKA MO3HUIMH U U3MEPSETCd B TeX K€ eIUHUIAX, YTO U
YCTaHOBJIEHHAsI CKOPOCTh JIBUKEHHUS.

4.6.3.6 Cratyc nutaHus KOHTpoJIsIepa 1 Temnepartypa.
B crarycHOll CTPYKType BBIBOISITC:
e Tok morpebsienus KouTposuiepa (B MA).

e Hanpsizkenue na cusioBoii yactu (B pecsarkax MmB).

e TemmepaTypa MUKPOIPOIECCOpa (B JECATHIX M0JAX Tpaayca Llemncus).

4.6.3.7 CratycHble dnaru

®rarn [eaTca Ha OMIMOKNA KOMAHJ YIPABJICHNS, OMMUOKN IPEBBINICHN KPUTHIECCKUX ITapaMeTpoB, 00Ime
orbOKY u (PJIaru COCTOSTHMUS.

IIpumeuanume: Muorue djaru He CHUMAIOTCS CAMU, MOKA WX TPUHYIUTEIHHO He CHATHh KoMmaumoi STOP.

OmubKku KOMaHT TIPOTOKOJIA:
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e errc - Heonozunannas koman/a nporokosa. Oumbka BO3HUKATH HE JOJKHA €CJIU UCIOJb3yeTcs codT,
COBMECTHMBI C MCTOJIb3yeMOii B KOHTPOJLIepe Bepcueil mporokosia. dar e CHUMaeTcst CaMOCTOSITEh-
HO.

e errd - Kon npoBepky 1eJIOCTHOCTH JaHHLIX KOMaHIbl He coméiics. Ommbka BO3HUKAET Ipu cOOLX Ie-
pesaun gaHHbix. @Jiar He CHUMAETCs CaMOCTOATEbHO.

e errv - He yramoch mpuMeHNTH OJTHO MM HECKOJIHKO TIEPETAHHBIX B KOMaHIe 3HaUeHnit. Bo3amkaer Korma
KOMaH/Ia ObLIa MPWHSATA W YCIEITHO PACITO3HAHA, HO MTEPEIABAEMbIE B Hell JaHHBIE ObLIN HEKOPPEKTHHI,
BBIXOIUJIU 33 JOIYCTAMBIN 1uamna3oH. TakaKke 3Ta OmmbKa MOXKET 03HAYATH, YTO TPEOYIOMYIO OTIepPaIIio
HE yIaJ0Ch BBIMOJHUTH M3-3a amnmnapartaoro cbos. Hampuwmep, sra ommbKa BO3SHUKHET MPU yCTAHOBKE
peKuMa JiejleHus 11ara, He BXOJAIIero B CIIMCOK I10//IeP2KUBAE€MbIX UJIU IIPU YCTAHOBKE HYJIEBOI'O KO-
JINYECTBA MAaroB Ha 060poT mBuraress. @yar He CHUMAETCS CaMOCTOATENHHO. OUIMOKN MPEBBINIEHUsT
KPUTHUYECKUX TTapaMeTPOB:

e ®jar, 4To ceifyac KOHTPOJLIED HAXOAUTCS B pexkuMme Alarm.

e @jrar, KOTOPBIl TOBOPHUT O TOM, 9TO Ceifdac CHIOBOM apaiiBep cUrHAIU3UpyeT O meperpese. Oiar cHu-
MaeTcd CaM B 3aBUCUMOCTU OT HACMPOEr KPUMULECKUL NAPAMEMPOE.

e @jar, KOTOPBIH TOBOPUT O TOM, UTO TEMIIEPATYPA MUKPOIIPOIIECCOPA BBIMLIA 3 JOMYCTUMBIN THATIA30H.
dJar CHEMAEeTCA CaM B 3aBUCHMOCTH OT HACTMPOEK KPUMUUECKUT NAPAMEMPOS.

e djar, KOTOPHIN TOBOPUT O TOM, YTO HAIPSKEHWE MUTAHWS HTPEBLICUJIO J0mycTuMoe 3uaderue. Piar
CHUMAaeTCd caM B 3aBUCUMOCTH OT HACMPOEK KPUMUYECKUT NaAPAMEMPOE.

[ (DJIHI, KOTOprfI TOBOPUT O TOM, YTO HalIPAZKEHUE TTUTAHUA OKa3aJIOCh HUZKE JOMYCTUMOI'O 3HAYCHUA.
®Jjar CHEMAETCS CAM B 3aBUCHUMOCTH OT HACMPOEK KPUMUYECKUT NAPAMENPOE6.

e djar, KOTOPBI TOBOPUT O TOM, YTO MOTPEOIAeMbIii TOK u3 OJ0KA NMUTAHUS TPEBBICUJ JOITyCTUMOE
suadenue. Oyar cHUMAETCsA caM B 3aBUCUMOCTH OT HACMPOEK KPUMUYECKUT NaAPAMeEMPOs.

e @jar, KOTOPBIH TOBOPUT O TOM, 4TO Hampsikeune USB mpesbicuio momycrumoe 3uadenune. @uar cau-
MAaeTCsl CaM B 3aBUCUMOCTHU OT HACMPOEK KPUMUYECKUT NAPAMEMPOS. YCTAPEIIO.

e ®jiar, KOTOPBIH TOBOPUT O TOM, 4TO Hampszkenne USB okazamoch Huzke J0mycTuMoro 3nadenus. Oar
CHUMAeTCs CaM B 3aBUCHUMOCTHU OT HACMPOEK KPUMUYECKUT NaAPaMempPos. YCTapeo.

e @jar, KOTOPBI TOBOPUT O TOM, YTO TOK MOTpebseHus 1o rmHe nutanus USB mpesbicus gomycTumoe
sHaveHne. Oyar CHUMaETCA caM B 3aBUCHMOCTH OT HACMPOEK KPUMUYECKUT NaPAMempos. YCTaAPeo.

e OJar, 9YTO KOHIEBUKH NEPEMyTaHbl MecTamu. Oiar He CHUMAETCS CAMOCTOSTENBHO.
O6muue ¢uraru onmboK:

e Djar, 4TO CUCTEMA KOHTPOJIS TMO3UINH OOHAPYIKWUJIA PACCOTJIACOBAHUE MO3WIMK MO CYETUUKY ITATrOB
U JATYMKY 1nojioxkenus. Oar He CHUMAETCsl CaMOCTOATEIHHO (€C/IM HE UCHOJIb3yeTCs aBTOMATHIECKAS
KOPPEKTUPOBKA, [TO3UIIHHN).

®jraru COCTOSTHUS:
e Hajmuwne moakIioueHHoi ceifuac MOABUKKHU, OCHAIEHHON maMaThio EEPROM.

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

4.6.3.8 Craryc yndposbix curHanos

KonaTposnep BBIBOOMT COCTOSIHME BXONHBIX M BBIXOJHBIX HU(POBBIX CHTHAJOB B BuIe (DIArOB AKTHBHOIO
COCTOSHUSA UM B BUJE TEKYIIErO JIOTMYECKOrO YPOBHHA. AKTHBHOE COCTOSHHE COOTBETCTBYET €QUHHLE HJIU
HYJIIO, B 3aBUCUMOCTH OT HACTPOEK KOHKPETHOTO 0JIOKA, HAPWMED OT HACTPOWKYW WHBEpTUpOBaHUs. Paaru
ObIBAIOT:

e CocrogHue IpaBoro KOHIEBHKA (1, eCTH KOHIIEBUK AKTHBEH).
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e Cocrosinue JIeBOro KOHIEBUKa (1, eciu KOHLEBUK aKTUBEH).

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

e Cocrosnue neBoit KHonku (1, ecin KHOIKa HaxkaTa).

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

e Cocrosinune noxxku EXTIO (1, ecmu akTUBHOE COCTOSIHUE HA BXOJE UJIM HA BBIXOE).

e Cocrosnue marunka Xojta C (1, eciu HA BXO/E JIOrUYIeCKasl eJIUHUIA).

e Cocrosinne narunka Xosta C (1, ecin HA BXOze JIOruYecKas eJIuHUNA).

e Cocrosinne parduka Xosuta C (1, ecn Ha BXO/E JIOrUYeCKast AUHULA).

e CocrosiHre MarHUTHONO TOpMO3a (1, ecan Ha TOPMO3 MOJAHO TINTAHKE).

e Cocrosinue maryuka moasoro obopora (1, eciu garduK aKTHBEH).

e Cocrosinue BXOJIHOM HOXKKU CMHXpOHM3auuu (1, eciiu HOXKKA CHHXPOHU3AIUU B AKTUBHOM COCTOSIHUM).
e CocTosinye BHIXOIHON HOXKKHU CUHXpOHU3AIMHY (1, €C/IM HOYKKA CUHXPOHU3AIMN B AKTUBHOM COCTOSIHUH).
e Cocrosinve Ha BXO/Ee KaHa/a HKozAepa B (1, ecin Ha BXOzE JIOruYecKas eJIuHUIA,).

e Cocrosinve Ha Bxoze KaHaja suKozepa B (1, eciin Ha BXOze Joruveckas eIuHUNA).

4.6.4 ABTOBOCCTaAHOBJIEHNE COeUHeHUs

IIpumeuanue: Pexum nepenonkmouenns mmabl USB/Ethernet nukaknm o6pa3oM He BaWsieT Ha OCHOBHBIE
XapaKTEPUCTUKK KOHTPOJLIEpA (K IPUMEPY, JBUKEHUE WU YIep:KaHue HeOOXOAUMOro TOKa B 0OMOTKAX).

4.6.4.1 AstosoccraHosneHne USB coeaunenus

Hanubiit 6710k 1peguasnaden s nepe3arpysku USB wunbl B ciyuae norepu cBasu (K LpuMepy, 310 MO-
JKeT BO3HUKHYTH B CJIydYae yIapa CTATHYIECKHM DPa3psioM WK oTKaoueHust muHbl USB 6e3 orkiouenus
nuranus). Briodenne/Bhikiovuenne nanuoro 6s1oka onpenensercs dbiaarom USB. BREAK RECONNECT
(cm. Kpumuueckue napamempnt). Eciu GJI0OK BKJIIOYEH, TO OH OTC/I€KUBaeT morepio cBa3u 1o mune USB. B
cnydae norepu csasu mo muHe USB depe3 500 MC BBINOTHSAETCS TPOrPAMMHOE MEPENoIKII0UeHNe K IIHHE
USB co cTopoHbl KOHTPOJLIEPA, TOCIIE Yer0 BBIMOJIHAETCS poBepKa cocroguus muibl USB. Eciiu B reyenne
OTIPEJIEJIEHHOTO BPEMEHHU He TIPOMCXOIUT BOCCTAHOBJIEHUE CBSA3H (T.. 0OMEHA MAHBIMMU), TO BBITIOTHSIETCS O~
BTOpHOE Tiepernokiovenue. Takum o6pa3oM B ciydae He BoccTaHoBeHus cBs3u 1o USB, kouTpostep Oyaer
MIOCTOSTHHO HeperokaodaThes K mrmae USB 10 Tex nop, rmoka He npoun30iiieT BoccTanoBsenus csi3u 1o USB
WU BPeMsI MEKIy MePernoIKII0YeHnsIMU He peBbicuT 1 MuHyTh. B uTore B ciydae orkiaodenus mmabl USB
6e3 OTKJIIOYEHHs NUTAHUs KOHTPOJIepa (K [IPUMepY, B Cydae YUDPaBJIEHUs JABUrATeNeM OT JKONCTUKA MJIU
KHOIIOK) B TEYEHUE LPUMEPHO 5 MUHYT KOHTPOJLIED OyIeT HAXOAUTHCHA B PEKUME LEePElOAKIIOUEHUs] IIUHbL

USB.

YTo0bI M30eKaTh CHHXPOHHOTO MEpEnoaKIodenns K mmae USB Kak co CTOpOHBI KOHTPOJLIEpa, TaK U CO
CTOPOHBI KOMIIbIOTEPA, BPeMsl MEXK/y HEPENOAKIIOYEeHUIMU MEHIETCS 110 SKCIOHEHIIMAJIBLHOMY 3aKOHY (CM.
3adepoicra mesrcdy nepenodkarovenusmu USB).
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Tabauna 4.14: Bagep:xka Mexxay nepenoak todenusvMu USB

Homep nepesarpysku BPEMSsI OXNAAHUS, MC
0 (mocse morepu CBs3K) 500

1 483

2 622

3 802

4 1034

5 1333

6 1718

Busyansro onpenenuth cocrosaue 610ka mepesarpy3ku USB MOXKHO 10 9acTore MHUraHus CBETOAMOA. B
cilydae Lepexo/a B PeKUM Liepe3arpy3Ku CBeToAuo) Hadner murarb ¢ dacroroil 100y (cm. Andukayus pe-
orcuMa pabomut).

Ilpenynpexxaenmue: B cuiay ocobeHHOCTEH CTpOEHHs TAHHOTO MPOrPAMMHOIO OJI0OKA, a TAKXKE CITEIH-
dukanun mwuabl USB, 6510k He rapantupyer 100% BocCTaHOBJICHHE CBA3HM C KOMIILIOTEPOM IIOC/IE YAapa
CTATUIECKUM PA3PAIOM.

Co croponbl KomnbioTepa Xilab Takzke TPOU3BOAUT MOMBITKH BOCCTAHOBIEHUS COEIUHEHUS ¢ KOHTPOJLIEPOM,
€Cc/iid OHO IO KAaKHM-JTHOO MpuYnHaM ObLIO morepsiHo. Ilpm morepe coemuHeHwnsi, TO €CTh €Cau OHOIHOTEKA
libximce Beprysna koma ommbku «result nodevices, cradana npoucxonur oxuganue 1000mc. Sarem, eciu
maardopMa Ha KoTopoi 3amymen Xilab mpunammexur cemeiicrey Windows, cpexcrsamu WINAPIT ompa-
IIUBAETCA HAJW4YMe yCTpoiicTBa ¢ coorBercrByfomuM umenem COM-mopra B cucreme. Ecim Takoit mopt
MPUCYTCTBYET, HO ODubmoTeKa libxime He MOXKeT OTKPBHITH €ro 60jiee ABYX pa3, TO BBI3bIBACTCS (DYHKITUS
ximc_fix usbser_sys, koropas npousBoauT pecer ApaiiBepa usbser.sys (ucnpasienue omubKu Apaiisepa).
Ha mnardopme Linux wim MacOS Xilab mpocro mbitaercs HOBTOPHO OTKPBITH yCTPOHCTBO Kakiabie 1000
Mc. ITocie ycmenrHoro OTKpBITHST B YCTPOWCTBO TOCHIIAIOTCS KOMAHIBI YTEHUS CEPUIHOTO HOMEpA, BEPCUU
MPOIIUBKYU W HEKOTOPBIX HACTPOEK, HEOOXOAMMBIX Jjisd OTOOpaxkeHus nHTepdeiica.

Bubmmoreka libximc cuuraer ycrpoiicrBo morepsiHEbIM (result nodevice) korga cucremHble (DYHKINH
ReadFile/WriteFile (na Windows) nnn read/write (ma Linux/Mac) Bosspamaior OmuOKy OpU YTEHHN HIIH
ganucu Janubix B coorsercrByomuii USB-COM nopr.

4.6.4.2 AsvosoccraHosneHue Ethernet coegnnenus

Apromarmueckoe BoccraHoBiienne Ethernet coemmuenus ycrpoeno mporrne mo cpasHenuio ¢ USB 6Giokowm.
BpeMH MeXKYy IMOBTOPHBIMHA IMOAKJIIOYCHUAMHA TaK>K€ U3MEHACTCA SKCIIOHEHITUAJIBHO.

Tabauna 4.15: Banep:kka Mexkay nepenogaxsrodennsamu Ethernet

Homep nepesarpysku BpeMsi OXungaHus
0 (mocse morepu CBs3M) 1 cek

1 2 cex

2 4 cek

3 8 cex

4 16 cex

) 32 cex

6 1 mun

ITocue 1recTu mMONBITOK IIOBTOPHOTI'O IIOAKJIFOYE€HHUA 3aIlIpocC 6y,£(e'r OTIIPABJIATHCA pa3 B MUHYTY.
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4.7 CoBmecTMOCTb C pa3sinyHbim 10

4.7.1 MicroManager

4.7.1.1 MoaroToeka k pabore

Baxmno: [lannoe pykoBoacTso mist MicroManager 66110 pa3paboTaHo U MpOTECTUPOBAHO HA Bepcuu 2.0-
gamma. PykoBoacTBo a1t 601€e paHHUX BEPCUIl MOKHO HAWTH B WHTEPHETE.

e Ckauaiire u ycranosure MicroManager. 910 J0CTATOYHO MPOCTas HPOIEAYPa, W HA JAHHOM STAIE
pob/IeM BO3ZHUKHYTH HE JOJIZKHO.

e Ckauaiire mucrpubyrus bubauorexu libxime-2.7.6

Ilpenynpexnenme: MicroManager 6ymer padoraTrh TOJBKO C Bepcueil bubnamorekn libxime-2.7.6.
Ou me 6ymer paborars ¢ 1060# Apyroit sepcueit libximc!

e Ckonmpyiire cienyrormue daitssr .dll n3 pacnakoBauHo# AupekTopun zime-2.7.6/ximc/winX,/ B qupek-
topuio MicroManager: libzimc.dll, xiwrapper.dll, bindy.dll. BuTHOCTH CKOTMPOBAHHBIX OGUOJINMOTEK
JOJI2KHA COBIAaJaTh ¢ OUTHOCThIO yCcTaHOBJIeHHOTOo MuKpo-MeHemKepa.

e Ycramosure VC++ 2013 Redistributable Package w3 pacmakoBamnoro caiia  zimc-
2.7.6/ximc/winX /vcredist.eze  BurHocTh «veredist» gosKHA coOOTBETCTBOBaTH OUTHOCTH
Barrreit OC.

e ITlomcoemarTe NCTOYHWK BHENTHETO MUTAHUS K KOHMPOALEPAM W HACTPONTE COOTBETCTBYIOIIEE HAIPSI-
2KEHUE [IJIsi MOTOPOB HA Bailllell NOJBHKKe. BKII0OYnTe NCTOYHUK ITUTAHUS.

e Bawm monanoburca XILab, urobsr mpoBeputh Hasmmuane kowmpoasepos B OC u macrpoutsh ux. Bepcus
XILab 3aBucut OT BepcwE MPOMUBKU KOHTpOJiepa. Ber Moxkere 3arpy3uth Xilab u 00HOBUTBH TIpO-
IIIUBKY KOHTPOJLJIEPOB IO TO CCHLITKE:

o Iloncoemunure kouTposiepsl K komibiorepy depe3 USB. XILab momxken obnapyxusarh ux. Haxxkmu-
re Load setting from file... B okue Settings... u BbIOEpUTE COOTBETCTBYIOMMN 1POMUIL i Bamieit
monBukKu. Haxkmure Save settings to flash. 1o HyxkHO, 4T00BI coxpanuTh mpoduns B Xilab. as
MOJTy 9eHUsl JOMOJTHUTEIbHOM nHMOPMAIN NpoiiauTe 1o ccbuike: Pykosodcmeo no npozpamme XILab.
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XILab 1.19.1 =

release date: 2022-01-19
Searching devices... 2 found.

Serial Frlendl'y name Stage name
g xi-com:\\COM3 oo Jaist [
2 xi-com:\\.\COM14 10716 Axis2
3 xi-emu:///C:\Users\vladbelov\App... 1
4 xi-emu:///C\Users\vladbelov\App... 2
Exit | | Rescan Openselected Open last
 Settings >>

Puc. 4.54: I[Ipumep obuapy:xenus kouTposiepa B XILab

4.7.1.2 Hauano pa6otsl ¢ MicroManager

4.7.1.2.1 3anyck MicroManager

IIpumeuanune: IIpu ycranoske MicroManager 8 C:\Program Files nocryn k daitnam koudurypanuu
OorpaHuYeH u Tpedyercs 00Ia1aTh MTPaBaMu aAMUHUCTPATOPA. JIJIs 3amyCcKa MPUIOKEHNsT OT UMEHU aIMUHU-
CTpaTOpa HAKMHUTE HA HEro MPaBoil KHOMKON MBIIIH U BRIOEPUTE 3anyck om umeHu adMUHUCTPAMOPA.

e 3anycrure MicroManager depe3 sipibik Ha pabodem crosie uinu Imagel.exe u3 KOpHEBO JTUPEKTOPUE
nporpammbl. IIpu mepsom 3amycke IO MicroManager npusercrsyer Bac u npemraraer HEKOTOPYTO
nHdOpMAaIHo 0 cebe.

e Cuemyroree OKHO COIEPKUT BBIMAIAIONINI CIIUCOK ¢ KOHurypannounabivu daitnavu. Haxkmure None.

4.7.1.2.2 Hactpoiika 000opyaoBsaHus

e B raBHOM okHe mporpammbl Beioepute Devices — Hardware configuration wizard.
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Device Property Browser...

Hardware Configuration Wizard...
Load Hardware Configuration...

Reload Hardware Configuration

Switch Hardware Configuration

Save Hardware Configuration As...

Pixel Size Calibration...

IIporecc macrpoiiku coctout u3 6 MIaros:

amera
WELLTE
ightPath
bjective
ystem

1. st magana, seibepure «Create new configuration» u nHaxkmure «Next».
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C:\Program Files\Micro-Manager-2.0gamma\MMConfig_demo.cfg

2. Bo-Bropsix, MicroManager mompocut Bac Beibpars obopynoBauue st paborsl. Eciu Ber xoTuTE pa-
6orarb ¢ 8SMC//5-USB kourposuepamu, sbibepure nanky Standa8SMCJ B HuxnHem OKHe € J0-
crymHbIMU yerpoiictBamu. B Hell comepxurcs 2 apaitepa: Standa8SMC4Z nist paborbl ¢ 1 ocbio u
Standa8SMCXY nns paborst ¢ 2 ocsimu. [Ipu BbIOOpE OXHON W3 HUX MOSBUTCS CJIEIYIOIIEE THATOTOBOE
OKHO.
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Step 2 of 6: Add or remove devices

Select devices from the "Available Devices" list to include in this configuration

Installed Devices:

Peripherals...

|£ Device: Standa8SMC4XY; Library: Standa8SMC4 X

Available Devices: [ES- AL T Y
= i

Standa C4Z: Stanc 4

Standa8SMC4XY: Standa8SMC4X\

Thorlab
TharlaheSC 10

-0 -0+ -+ -+ -

3. B konounke Value reobxommmo snucars Homep COM mopra mist 8SMC4-USB ycrpoiicTBa B citeayromem
dopwmare:

xi-com:%5C%5C. %5CCOMn

rae n - Homep coorsercrytomero COM nopra (cmorpure ckpunmor Boiie). Haiitu undopmanuio o
coznaaaom COM mnopre moxkuo B XILab wiu Device Manager — Ports. Hazxkmure Ok. B nonsax Unit
Multiplier X/Y ocraBbre 3nadenus 110 yMOJYAHUIO. DTO LOJIE LO3BOJILET BaM HACTPOUTH CKOPOCTb
BaIlero MO3WIINOHEPA.

4. Ona Standa8SMC4Z (ocw Z) Bam Takzke nano ykasarb nomep COM nopra u 3uadenne Unit Multiplier.
Ocb Z 06b19HO BCnob3yercs s GOKYCHPOBKH.

5. Takum 2ke 00pa3oM B CIUCOK yCTpOICTB mobasiisierca kamepa. lins 3Toro HeoOXoaumo 3HATH TOY-
HOe Ha3BaHWe JpaiiBepa s Bameil kamepbl. s padorsr ¢ USB kamepoii mcnons3yercs: apaitBep
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OpenCVGrabber. Boibepure nanky OpenCVGrabber cpenu Available Devices. IosiBurcst corenyromniee
okuo. Haxwmure OF.

emove de

Select devices from the "Available Devices" list to include in this configuration

Installed Devices:

Remove

Available Devices: [F54:]

|+
-

+ 08+ 08+ + B +

6. Jdanee maxkxmure Next B MOCIEAYIONIUX IIArax, BbIOEpUTE, e COXpaHuTh (aitn koudurypanuu. Ha
mocJieJHeM Irare Hazkmure Finish.
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send configuration to micro-manager.org

yur configuration file will help us study how pManager

Koudwurypanus ycrpoiicts mist MicroManager 3aBepiiena.

4.7.1.2.3 Pabora c koHTponiepamu

B npempiaymux nyakrax Opina nposenena nacrpoiika MicroManager. Huzke npuBeess! maru 1isi mpoBEPKU
KOPPEKTHOH paboThI.

1. Bo-mepBbix, HacTpoiiTe pa3mep nukcenst B Devices — Pizel Size Calibration. . .. Bam Heobxoqumo yka-
3aTh 3HAYEHWE pa3Mepa MUCKeJs W OTMETUTh Tapamerpbl Ha KoTopklie MicroManager moJizKeH ornm-
parbca mpu pabore. Haxxmure New, 9ToObI 331aTh HOBBIA pa3Mep NHKCENA. B mosBWBIIEMCS OKHE
orMerbre paspelienue Balieii kKamepbl (npu ucnosb3oBanuu apaiisepa OpenCVGrabber * - amo na-
pamemp *OpenCVGrabber - Resolution) u ykaxkure pazmep nukcess (B um). ys pacyéra pasmepa
NUKCEJIS BAM HY?KHO 3HATH Pa3Mep N300pasKeHust U3 MUKPOCKOIIA, €r0 pa3pelieHne U CMerenne (Mcxos
U3 11ara BUHTA) JJId BAIleil MOIBUKKY.

2. Bo-Bropsix, Beibepure Devices -> Stage Position List. ... Haxwvure Set Origin, 9T00bI 33JaTh HOIb
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HAYaJIa KOOD/IMHAT Ballell CUCTeMbl. 3aTeM B IJIaBHOM OKHe Haxkmure Live. Boibepure Scrolling Tool
(moxoxke Ha pyKy) B TJaBHOM OKHE. Kypcop Jo/KeH ObITh TMOXOXK Ha pyKy. HaxkMure B OTKpPLITOE
OKHO, B KOTOPOM TPAHCJHUPYETCs BHIEO C KaMepbl. Ternepb BbI MOXKETe KOHTPOJUPOBATEH TIE€PEMEIIECHNU s
HOJIBUKKH C KJIABUATYPbI (CTPEJIKU «BBEPX», «BHU3», «BJIEBO», «BIPaBO» s PabOThl ¢ ocamMu XY u
kiasuiu U,J mis paborsl ¢ ocbio Z).

3. TakKe, BBI MOYKETE TI€peMenarTh n3obpakenue Moibio. Haxuure Tools — Mouse Moves Stage (Use
Hand Tool). Teneps Ha:kMHUTE Ha OKHO C BUJEO U MOTIHUTE B YKEJAEMOM HampasjeHuu. [oaBuKKa
HAYHET JIBUTATHCS B TOM YK€ HANpPAaBIeHUU. /|BOWHOM MIETI0K MBIIIH IO HEKOTOPOU TOYKE N300PaKEHU ST
MTO3BOJIUT TIEHTPUPOBATHCA HA ITOM TOUKE.

IIpumeuanue: Hampumep, BBl 3amaere pasmep mwukcedas pasubiM lum. WU UnitMultiplierX/Y pas-
no 1.0000. M3 rtabmunsr SMTF ommonukcenbHblil caBur coorBercTByeT 12.5 MKM. Ecim Mbr ycranoBum
UnitMultiplierX /Y na 12,5, T0o 1BUKeHHE B OJHOM THKceJe OyJeT COOTBETCTBOBATH 1 MKM.

IIpumeuanue: Bbl MOXeTe 3KCIEpUMEHTATBHO yMeHbIUThL UnitMultiplier, ecnm HEeOOXOAMMO yMEHBIUTH
CKOPOCTH TIOJBUKKHW U YBEJIMIUTDH €r0, €CJIM HyKHA OOJIbINasi CKOPOCTD.

4.7.2 TANGO

IIpumeuanne: Ajanrep 8SMC4-USB-Eth 6b11 nepeumenosan 8 8Eth1! . Bee jocTynnble MHCTPYKIUK
B HAIlleM PYKOBOJCTBE aKTYaJbHBI U MPUMEHUMBI K O00UM yCTPOHCTBAM.

4.7.2.1 O63op

TANGA.

Puc. 4.55: Hammu kouTposuiepsl moggep:xkusaior TANGO!

TANGO - cBoboHAsT 00 BEKTHO-OPUEHTUPOBAHHAS CHCTEMA, TPeIHA3HAYCHHAS /ISl YIPABICHUS YyCKOPUTEIsA-
MU, IKCIEPUMEHTATBHBIMY YCTAHOBKAME & TAKYKE PA3JIMYHBIM [TPOMBIILIEHHBIM U HAYIHBIM 000PYI0BAHUEM
u nuporpammubiM obecriedenueM. Cucrema TANGO akTuBHO pazpabaTbIBAETCsi COODIIECTBOM SHTY3UACTOB U
podeCCUOHATLHBIX UHKEHEPOB.

TANGO ocHOBbIBaeTCs Ha KOHIIEIIIHU YCTPONCTB. YCTPOICTBA pean3yoTcs 00beKTHO-OPUEHTHPOBAHHBIMHI
U OPHEHTHPOBAHHBIME TOAXOJAMHU K apXUTEKType MporpammHoro obecrnedenwsi. Momemasb ycrpoiicrBa B
TANGO peasnuzyer koMaH/(bl/MeTO/bI, aTPUOYThI/110Jis JAHHBIX U CBONCTBA /i HACTPOWKM ycTpoiicTs. B
TANGO Bce 00beKTbL yIIPABJIEHUS - 3TO YCTPONCTBA U AIIIAPATHBIN JIOCTYII, YIPABJISEMbIE B IIPOLECCE, HA-
3piBaeMoM Device Server.

Cepsep ycTpoiicTBa peann3yer KJacChl, 00eCIednBaioIue J0CTyI K 000pyaoBanuio. B mpomecce paboTsr cep-
BEP YCTPOMCTBA CO3IAET SKIEMILIAPELI YCTPOICTB, OTOOPaXKAIONIUE JOIMIeCKIe CYIHOCTH KOMIIOHEHT 000py-
noBanus. Kimenr B3aumogeiicreyer ¢ ycrpoiicrBamu, ucnoiab3ys nporokoiasl CORBA u zeromg.

I ApTukyn 6p11 msMenen B 2020 T., paHee yCTPOHCTBO HMeso apTuKya SSMC4-USB-Eth.
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Konrposnep Standa 8SMC5-USB nojzepxkusaer padbory ¢ TANGO 8.1 upu nomoru crienuaibHo pa3pabo-
TAHHOTO CepBepa ycrpoiicTs. [IpeanonaraeTcss IBa OCHOBHBIX CIIGHAPUS:

TANGA.

Clients

7=—\

Your PC

Standa 8SMC5-USB

Puc. 4.56: Ucnonszosanue narepdeiica TANGO depes cepeep yCTpPOUCTR, 3aMyIIEHHBIR HATPSAMYIO Ha BalieM
IIK

TANGA,

Device Server

TANGE

Clients }——

7=

Your PC WAN/LAN SEth1 adapter _

Standa 8SMC5-USB

Puc. 4.57: UcnonszoBanue uarepdeiica TANGO uepes amanrep Standa 8Ethl1

4.7.2.2 KoHdmrypauusa v 3anyck cepsepa yCcTpoiicTea, 00bsaB/ieHNe yCTpoiicTea

IIpeaynpexaenue: Cepsep ycrpoiicrs st Standa 8 SMC5-USB paspabarbiBasics Ha ocHOBe Oub-
smorek TANGO Bepcuu 8.1. JTiobast Bepcusi undpacrpykrypsl TANGO crapiie 7 (BKIIOUUTENHHO) TAKKe
JIOJI2KHA ObITH COBMECTUMA C JIAHHOW peasim3anueil, OIHAKO TeCTUPOBAHUE HE IPOBOIUIIOCH.

st Toro, uTo0bl mpucTynuTh K pabore ¢ HOBbIM TANGO-coBMeCTUMBIM yCTPONCTBOM, B MEPBYIO OYEPEIH
neobxonumo 3aperucrpuposarhb ero B b/I-Cepsepe TANGO. Haubonee pacnpocrpadéHHbIN 1 TPOCTOH C1ocoh
- MCIOJIb30BATH JIJIs 9TOr0 Jive:

Baxkno: B Buzmeo no nacrpoiike TANGO coBMecTHMOro ycrpoiicTBa MOKa3aHbI Te YKe JeHCTBUS, YTO B
U B MHCTPYKIINU HUXKE

https://youtu.be/06sUHoe7Vjw ‘

Buneo-pykoBoacto mo mactpoiitke TANGO
1. Toxkmiouure Jive Kk Bamemy sokanbuomy BJI-Cepsepy TANGO (Edit -> Change Tango Host).

2. Bamyrcure MOMOIIHUK perucrpaiuu cepsepa ycrpoiicrs ( Tools -> Server Wizard).
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@ Tango Device Installation Wizard on 192.168.0.217:11000

Server Registration

This wizard helps you to install a Tango device. First,
you have to enter the "Server name" (executable file
name) and its "instance name".

To register the server, click [Next].

Server name IStandaSsmcdusb lv‘

Instance name |TestDewce] |VI

’ < Back H Next = J t Cancel J

Puc. 4.58: Unrepdeiic nomoninuk perucrpaiuu cepsepa ycrpoiicrsa Jive

3. Beemure «Standa8smc4usb» B mose Server Name. B mome Instance name HeoOXOAWMO BBECTH JIIO-
00e ymobHOe /1Ist Bac OyKBEHHO-TIM(POBOE UM, HACHTAMDHUIUPYIONEe KOHKPETHBIN IK3EMILISAD CEPBEpa
ycrpoiicts TANGO (nanpumep «TestDevices).

4. Haxkmure next - 910 npuBeIéT K OTKPbITUIO OKHA Start the server. Ha srom 1mare HeoOXOAMMO 3aI1yCTUTH
caMm cepBepa ycTpoiicTs (Jive mpu 3TOM 3aKPBIBATH HE HYKHO).

e Ecan y Bac ects Standa 8Ethl, m BB coOMpaerech HWCIIOIH30BATH €r0 BCTPOEHHYIO TOIIEPKKY
TANGO, To mjis €€ akTUBAIMKM U HACTPOMKM BaM HEOOXOIUMO HCIOIL30BATH uhmeppetic admu-

HUCMPUPOBAHUA.
Common | | Cameras
Motion Control services Tango settings Log
[IEERRg Tango Server Device server name [og disabled
I o server MyDevice
SQL server address
172.16.1.196

SQL server port
11000

Apply

Puc. 4.59: Crpanuna ynpasnerus cepsucom TANGO B unmepgetice admunucmpuposars

e FEciin xke Bbl cobupaerech ucnosb3oBarh cepsep ycrpoitcrs TANGO nampsimyio co ¢BOero Kom-
MhIOTEPa, TO BaM HEOOXOIMMO CAMOCTOSATEHHO CKOMITUINPOBATEH €ro MO Bally miaTrdopMy u3
UCXO/IHBIX KOJIOB. B pe3ysbrare Bbl mosyunte ucnoiHsembrii daitn Standa8smciusb, kKoTopomy
MpPHU 3allyCKe HEeOOXOAMMO TepeaTh B KadecTBe apryMeHTa paHee yKa3aHHoe B «Jives wMs K-
semiuigpa (manpumep, «TestDevice»). Eciu cepsep Obli ycremHo 3amyuieH, To B CTaHIaPTHOM
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[IOTOKE BBIBOJIA Bbl yBHzere Hajauuch Ready to accept requests.

IIpumeuanue: NMs 9K3eMIIsSpa CepBEpa yCTPOMCTE, KOTOPOE BbI YKA3aJIU B Jive, JOIZKHO COB-
HaJaTh ¢ T€M, YTO Bbl YKa3bIBAETE [IPU 3allyCKe CaMOI0 K3eMILIspa cepBepa yCTpoHcTB (Kak B
CJLy4ae UCIOJIb30BAaHUsL UCIIOJIHAEMOrO (afiia, TaK U IPU 3aIlyCKe Yepe3 unmepdetic admMunucmpu-
pOBaAHUA).

IIpumeuanne: Ilepen 3amyckom cepsepa ycrpoiicts «Standa8smcdusbs ybemurech B TOM, 91O
nepementasi cpeiibl « TANGO HOST» comepxur B cebe anpec u nopr Baiero jokaiabHoro BJI-
Cepsepa Tango (mampumep, «192.168.0.172:11000» ).

5. TlepkiounTech 0OpaTHO Ha Jive, B KOTOPOM MO-TIPEXKHEMY JOJKHO OBITH OTKPBITO OKHO Start the
server. Haxkmure KHONKY next.

6. B orkpsiBmemcsi okue Class Selection Bbibepure kirace Standa8scmiusb n naxmvure knouky Declare
device.

7. B cinenyromem okue B niojie Device name BBeaure coorserceyioiee crernudukanmmu TANGO nmMs koH-
KperHoro ycrpoiicrsa (Hanpumep «a/b/c»), mocse ero naxkmure nect.

8. Cuenyromuit mar Tpebyer BBoJa cepuitHoro Homepa skcnoprupyemoro 8 TANGO konrposiepa B moJie
SerialNumber. Y3HaTh CepuitHbIii HOMEP KOHTPOJIIEPA MOXKHO JTOO B pazaenae Common 6 uxmepgpetice
AOMUHUCMPUPOBAHUA, eciiu Bbl ucmosb3dyere Ethernet-aganrep Standa 8FEthl, nan 4epe3 nmporpammy
XiLab (Settings -> About Device -> Serial number).

IIpumeuanme: XiLab takke MoxKeT ObITH HCIOJIB30BAH JJisi OIPEIETCHASA CEPUITHBIX HOMEPOB KOH-
TPOJIIEPOB, TOAKIIOUeHHBIX K Ethernet-aganrepy Standa 8FEthl, HO njs 3TOrO HA aJANTEpe TPHU TO-
Moty nHTepdeiica aIMUHUCTPUPOBAHUS TOJIKeH ObITh BKJIOUeH cepBuc «LibXimc servers. Bomee me-
TanbHO 00 3Tnx PyHKIuax XiLab MoxkHO y3HATH U3 JoKyMeHmayu.

9. Hasee norpebyercs BBox nsyx unapamerpon: CalibrationRatio u CalibrationUnits. Ouu ciryxar
IIJIsT OTOOpPaYKEHWs IMaroB B MOJb30BATEILCKUE €IWHUIILI U JIOJIXKHBI TPAKTOBATHCS Kak «l1 mmar =
CalibrationRatio CalibrationUnits». Eciiu Bam He Tpebyercs mepecyér B Kakue-jaud0 €IWHUIBI, TO 3a-
maiite «1.0» u MyCTyI0 CTPOKY COOTBETCTBEHHO.

10. HenocpexacrsenHo npoue/ypa perucrpanuu ycrpoiicrsa (T.e. npeapuiyiiye 3 mara) J0J2KHA ObITh 110-
BTOPEHA [JIsd KAXK/IOI'0 M3 IMOJK/IIOYEHHBIX KOHTPOJLIEPOB, KOTOpPbie Tpebyercs HMCIOIb30BATH 4Hepe3

unrepdeiic TANGO.
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(] AtkPanel 4.8 :a/c/b

File View Preferences Help

alc/b

B aicib

[The device is in ON state.

ax

speed I 1000.00
accel [ 1000.00
decel | 2000.00

antiplaySpeed 50.00

<O <O 4Ok OB
4o o dob <ob
4oL oL dob <ob

(1Y

moveSts 3
mvCmdSts 132

pwrSts l57
encSts ,07
windsts [ 0
curPosition [-327027.88
curSpeed IW
Y I —

upwr 179
usb [ 176
uusb IT
[ 30
flags [ 0
gpioFlags [ 16
cmdBufFreeSpace IT

1as

<o ok <ok e

<O 4O Ok O

NEIEIEIEIEIEEIEIEIEIEIEIEIEIE] 6] B B E

Scalar

Puc. 4.60: Ilpumep comepxkumoro crangapraoit ATK-nanenu s sxkcnopruposanaoro 8 TANGO kouTposi-

Jepa

Ilocne BhITIEOTMCAHHBIX ITATOB JIFOOOH M3 IKCIOPTUPOBAHHBIX KOHTPOJIJIEPOB CTAHOBUTCS IOCTYIHBIM JIJIst
HEIOCPEICTBEHHOrO ypaByeHus u Hactpodku npu momormu TANGO, a 3HAYUT rOTOB K HEMEJJIEHHONW WH-
Terpanyy ¢ Balleil cyliecTByomei nHppacTpyKTypoii 6e3 Kakux-aub0 J0IoaHuTe/IbHbIX Tpyao3arpar! s
nosiyuenusi 6ojiee MoApobHoH nHdopMannn obparuTech K odurmansnoi qokyMentamnn TANGO.
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[haBa 5

Pykosoacteo no nporpamme XlLab

5.1 O nporpamme XlLab

XILab mpeacraBaser coboit ymoOubI rpadudeckuii nHTep@eic moab30BaTE NS IJId YIPABIECHUS TO3UIHO-
HEpPAMHU, JUATHOCTUKYA MOTOPOB W HACTPOUKHM JIBHUTATEJIEH, YIPABIIEeMbIX JaHHBIMYU KOHTpoJiepamu. XILab
MO3BOJIIET OBICTPO HACTPAUBATHCS HA MOIKIIOYEHHBIH MO3UIIMOHED C TIOMOIIBI0 3arPY3KHU TOATOTOBIEHHBIX
3apaHee KOH(MUIYPAIUOHHBIX (DailioB. YHpaBieHre MOXKHO aBTOMATHU3UPOBATH C MOMOIIBI0 CKPUITOBOIO
SA3BIKA, YTO MOXKET UCIOJIb30BATHCS HEIIOCPEICTBEHHO UJIM YCKOPUT MPOIECC PazpaboTKu cOOCTBEHHON PO-
rpaMmbl yrnpasiaenus. X1Lab mommep:kuBaeT MHOTOOCEBOW PEKUM W MHOTOMEDHBIE CKPUIITHI YIPABICHUS.
IIpenycmorpena BO3MOXKHOCTD BBIBOAUTH JAHHBIE O COCTOSTHUU KOHTPOJLIEPA U JIBUTATE IS HA TPAMDUKH U CO-
XpaHATh UX B (aiis, IKCIOPTUPOBATH JAHHBIE B TAOJUYHOM BUJIE /i 00PAOOTKY BHEITHIMH MPOTPAMMAMU.
IIporpammuoe obecrniedenue copMectumo ¢ onepanuonubivu cucremamu Windows (XP SP3, Vista, 7, 8, 10,
11), Linux, MacOS Sierra u nosee s intel u Apple Silicon (¢ ucnosbzoBanuem Rosetta 2). B 3aBucumocru
OT OTMEPAIMOHHONW CHCTEMBI BAIIErO KOMIBIOTEPA, BUI HEKOTOPHIX OKOH MOYKET OTJIMYATHCS.

Kparkoe pyKOBOJCTBO MO yCTAHOBKE MTPOrPAMMBbI TIPUBEIEHO 3dech. B TaHHOl ryIaBe TPUBEIEHO TOAPOOHOE
pykoBozacTso o pabore B I10 XILab.

5.2 OcHoBHbie okHa nporpammbl XlLab

5.2.1 CraptoBoe okHO nporpammbl XlLab

IIpu 3amycke XILab orkpbiBaeTcst OKHO monCKa KOHTPOsIepos. X1Lab ¢ momorisio 6ubanorexn libxime ompa-
IIIUBAET KOHTPOJIJIEPHI, TOIK/IIOYEHHBIE K CUCTEME, U BBIBOIUT CIUCOK HAWIEHHBIX W YCIIEITHO OMO3HAHHBIX
KOHTDOJLIIEPOB HA IKPAH.
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release date: 2023-07-21

H XiLab 1.20.3

Searching devices... 0 found.

URI Serial Friendly name Stage name

xi-emu:///C:\Users\vladbelov\AppData\Roaming\XlLab.c... _—

2 xi-emu:///C:\Users\vladbelov\AppData\Roaming\XliLab.c... 2

One axis is selected. | Exit ‘ Rescan (Open selected Open last

No devices found?| | Settings >>

Puc. 5.1: Craprosoe okuno XILab, Haiieno 2 BUPTyaJbHBIX KOHTPOJLJIEPOB
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XiLab 1.20.3 =l
release date: 2023-07-21
Searching devices... 1 found.
U?il Serial Friendly name Stage name
1 xi-com:\\\COMS5 10 8mr151-30 |
2 xi-emu:///C:\Users\vladbelov\AppData\Roaming\XILab.c... 1 Y )
3 ixi-emu:///C:\Users\vladbelov\AppData\Roaming\XILab.c...| 2 The real USB controller
The virtual controllers
One axis is selected. Exit Rescan Open selected Open last
Settings >>

Puc. 5.2: CraproBoe okuo XILab, mokazausr 1 USB KoHTpO/IED U 2 BUPTYaIbHBIX KOHTPOJLIEPA

Curcok HallJIEHHBIX KOHTPOJLIEPOB BBIBOAUTCS B CTAPTOBOE OKHO. KOHTPOJLIEPHI MOTYT OBITH MOIKTIOUEHBI
kak 1o USB rak u no Ethernet (mopmep:kuparorcs tcp u xinet). MoxHO BbIOparb OJMH MJIM HECKOJIBKO
KOHTPOJIEPOB U OTKPBITH MX ¢ MOMOIIbI0 KHOLKU Open selected. Eciu BoiOpan ojiun KoHTpOJLIED, TO Oyaer
OTKDBITO 2.4a6H0€e 0KHO npozpamms, XILab 6 pestcume ynpasaenus 001otl 0cvio, eCau BHIOPAHO 6oJee 0IHOTO,
TO OYIeT OTKPBITO 2.4a6H0e 0KHO npozpamms. XILab 6 pesicume ynpasienus neckorvrkumy ocamu. IIoBTOpHBIT
IIOUCK OCYyIIecTBsIeTCs HaxKaTueM Rescan, a BbIxon - HaxkatueM Fwit. Ecnu aktuBna kHonika Open last, TO
9TO O3HAYAET, UTO HANIEHBI BCE KOHTPOJIIEPHI, KOTOPBIE ObLIA OTKPBITHI IIPK MpeAbLayIeM 3amycke XILab,
u naxkarue Open last OTKPOET 3Ty COXPAHEHHYIO KOH(DUTYDPAIHIO.

XILab moxxer paborars ¢ BUpTya bHbIMU KOHTpOsiepamu XIMC, KOTOpbie TOIIEPKUBAIOT TPOTOKOJI OTBE-
TOB PeAIbHOIO KOHTPOJLIEpa. BupTyaibHbIil KOHTPOJIIED MOXKET ObITh MTOJIE3€H I O3HAKOMJIEHNS C HHTEP-
deiicom XILab, B ciiydae ecim K cucTeMe He TMOAKIIOYEHBI peaTbHble KOHTPOJIIEPHI.

ITo kuomnke Settings OTKpbIBaETCA BKJIAJKA ¢ HACTpolikamu obHapykeHus ycrpoiicrs XIMC.
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Device detecton settings
XiLab 1.20.3
[ Probe devices Protocol P/Hostl:p
release date: 2023:07-21 W e
Searching devices... 0 found. Llsssssnntas
URI Serial Friendly name Stage name
1 xi-emu///C:A\Users\viadbelow\ AppData\Roaming\X... 1
2 xi-emu///C:\Users\viadbelow AppData\Roaming\X... 2
Vitual devices [2_ [+
Scan forlocal XIMC servers 0 server(s) found.
User management
One axis s selected. Ext Rescan | [Openselected| | Gpenlast
e Delete selected | Newuser | [Copy toremote >| [<Copy tolocal| | Newuser | [Delete selected

Puc. 5.3: Craprosoe okno XILab, BKIa/1Ka HACTPOEK

Brok Device detection settings comepxkut nHacrpoiiku obuapyxkenus ycrpoiicrs XIMC.

Probe devices - mpu BKtodenHoi onmuu Xilab nbiraercs naeHTHUIIIPOBATH KOHTPOJIIEPDI, IIOCHLIAs B HUX
npu orkpbitun komarbl GETT u GSER.

Enumerate non-XIMC devices - pu BKJIIOYEHHO! omnmmu onparmmBaer Bce ycrpoiicrsa tuma COM-toprt B
cucreme. IIpy OTKIIIOYEHHO# OMIMH OIPAIIHBAET TOJILKO YCTPOICTBA, MMEHA KOTOPBIX COOTBETCTBYIOT MAaCKe
ycrpoiicts XIMC («XIMC Motor Controllers 8 Windows, /dev/ximc/* u /dev/ttyACM* na Linux/Mac).

Enumerate network devices - nupu BKJIIOYEHHOH OIIMU ONPAIIUBAET cereBble ycrpoiicrBa. CIUCOK aJpecoB
JIOMEHHBIX MeH ¥ /nin IP-aapecos, Ha KOTOPBIX MPOM3BOIUTCS TIONCK YCTPONCTB, HAXOAUTCS HUXKe. SAIiCH
B CITMCKE MOXKHO J00AaBJIATH KaK BPYYHYIO, TAK ¥ aBTOMATWYECKHU, HaXKaB HA, KHONKY Scan for local XIMC
servers. ObparuTe BHUMaHUE, 9TO B Ciydae Hauudns HecKonbkux XIMC-cepBepoB ¢ ycTpoiicTBaAMU B JIO-

KaJIbHOI cetn OymeT HalIeH CAydaiiHbli W3 HUX W I HAXOXKIEHHS BCEX CEPBEPOB MOTPEOYETCsT HECKOIBKO
[OIBITOK aBTOMATUYECKOI'O IIOUCKA.

Device detecton settngs
XiLab 1.20.3
| A Probe devices Protocel  IP/Hostl:port]
release date: 2023-07-21 ] Emmertenan XMC deices L
Searching dvices.. 2 found. MessieneessS
R Serial Friendly name Stage name
1 xi-com\\\COMS 10 Bmasiz0 |
2 wi-emu///C\Users\viadbelov AppData\Roaming K. 1 o
e . The real USB controller
3 xi-emu///( 2 Vitual devices [2_[5]
4 xi-tep://172.16.130.170:1820 10 8mr151-30 - IS
The virtual controllers San o bl MG serve ey
User management
i ke
One axisis selected. et Rescan | [Open selected| | Openlast
Deete Copy toremote | < Copy tolocal| | Newuser | et

Puc. 5.4: Craprosoe okuo XILab, nokazaunsr 1 USB kourposrep, 1 Ethernet kourponnep u 2 BUpTyabHbIX
KOHTPOJLIEPA

Ilpenynpexgenue: [lpu omHOBpeMeHHO BKIIOUEHHBIX onmuax Probe devices u Enumerate non-XIMC
devices XILab npu crapre noceuiaer gantbie Bo Bce COM-moproer. [Ipu HATUYMKM B CHCTEME MHOXKECTBA
Bluetooth COM-niopros u3-3a ocobennocreii paborst Bluetooth ompoc OGyner mpoucxoauTh HOCTIEI0BA-
TEJIbHO € 3aTPATAMU OT €JMHUIL JI0 JIECATKOB CEKyHJ HA OJHY IHONBITKY COEJMHEHUS.

B nosie Virtual devices ykazano KOJIM4eCTBO BUPTYaJIbHBIX KOHTPOJLJIEPOB, KOTOPbIe Oy/yT BbIBEJEHBI B CITH-
COK JIOCTYIIHBIX JIjiss OTKPBITHS TIPU Cieayfornem Haxkatuu Rescan wnu cnemyiomem crapre XILab.
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Ilpumeuanume: Taxk kak Oumbamoreka libximc orkpseiBaer ycrpoiictBa XIMC B pexkume 3KCKIIIO3UBHOTO
JIOCTyTIa, TIPHU 3aIyCcKe mocjeayoomux konuit mporpammbl XILab OyayT HalimeHbl u JOCTYIHBI I BHIOOPA
TOJILKO CBOOOAHBIE KOHTpOJLIephl. He oTHOCUTCH K KOHTpoJLiepaM, oTKphIThIM o Ethernet (mpoto-
koa TCP)

ITamens User management o0ecrednBaeT BO3MOKHOCTh PEIAKTUPOBAHUS CIHUCKA YIPABIECHUS JOCTYIIOM
JUTIS JIOKAJIbHBIX W Y/IAJIEHHBIX CEPBEPOB. ITa (DYHKIWMS MO3BOJIAET KOHEIHOMY IMOJIB30BATENI0 BHIOOPOYHO
PEJOCTABIIATD Pa3pelleHust [JIs IOJKJII0UYEHNs] U yIpaBieHus yaanenubivu yerpoiicrsamu 8SMC4/5-USB.
Yrobbl npesocTaBuTh pa3perneHne, HeoOXOAUMO CO3/ATh OJHOIO M TOTO K€ MOJIb30BATENsl C OJHUM W TeM
2K€ 11apOJIEM JIOKAJIbHO U YJAJIEHHO. YAJeHHE L0JIb30BaTesd (JOKAJIbHO WM YIAJIEHHO) OTMEeHseT pa3pelie-
ume. I[lo ymomuanuio Bo Becex 8Ethl amanrtepax, oubmmorekax SDK u XILab mpeaBapuTenbHO yCTAHOBIIEH
MOJIb30BATEJH IO0t.

ITpumeuanme: [lis ucnosb3oBanus 31oit pynkimu neodxomum Standa 8Ethl amanrep ¢ nommepxkoit ACL.
3a pononuuresibHOM nHpoOpManmeit obpamaiTecs B HAILy CIy2KO0y TEXHUYECKON HOIJIEPIKKH.

5.2.2 nasHoe okHO nporpammbl XlLab B pexxume ynpasneHusi ogHoOM oCbio

Baox ynpasaenusa deusiceruem deuzamens
— Jsusicenue 6e3 mounozo 3a00HUA KOHEYHOZ0 NOLOACEHUA
— Jleusicenue 6 3a0aHHY0O MOUKY

— Texywaa nosuyus 0aa KOMaHO J8UHCEHUS

Baok YnpasaeHUuA amineroamopom

e Cocmoanue KOHMPOALEPA U MOMOPG
- 9/Le7<:mponumaﬂue KOHMpPOoArepPa
— Cocmosanue MOMOopa

— Cocmosanue npozpammal

o ['pynna KHONOK 0AA YNPABAEHUS NPOZPAMMOTL

o C’mamycmm cmpora
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[ XlLab 1.19.1 - SM1 - ] X
Power Control
Power voltage: 12.09V
Power current: ~ 4mA 0 000 Charts....
e Y .000 mm —
Motor
Speed:  0.000mm/s o
Command: Unknown Go home
Power: Uknwn
Cydic
o 0 5 10 15 20 25 :
Loo sty v oa ds v o by ooty al s snataayalosyatsgaal
Program [ Zero
Syncbuffree: 0 Stop
14 4 - > Pl
Save log
Move to | 0.000 mm %]
Clear log
shifton | | 0.000 mm B
Exit
Date Time Source Message

Puc. 5.5: TnaBnoe oxkno mporpammbr XILab B pexknme apuraresns
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[ XiLab 1.19.1 - SM1 - O X
Power
Settings...
Power voltage: 12,03V
Power current:  7mA Charts...
Temp.: 36.6 °C Transmittance Calibrate (@] Saips...
Motor
Speed: 0.000 mm/s -
Command: Unknown et Go home
Power: Uknwn 0 0 0 0 0 0 0 0
Cydic
Program O . . . . . . . Zero
Sync buf free: 0 Stop

Current Transmittance [:] Move Reset Savelog

Clear log

Date Time Scurce Message

Puc. 5.6: T'masroe okuo nporpammvbl XILab B pexume arrenmaropa

B neBoit yacTu okHa B rpynmnax nmapamerpoB Power u Motor HaxonaTcss faHHbBIE O COCTOSHIN KOHTPOJLIIEPA
U MOTOpa B HACTOsAIMH MOMeHT. B menTpanbHOil gacTm okHa pacmnonoxken 070k Control, comepxkaruii
UHIUKATOPBI TEKYIIeil O3UIMA U 3JIEMEHTBI yIIpaBIeHus JBuKenueM Motopa. biaok Control B 3aBucumoctu
OT HACTPOEK MOXKET HPUHUMATH BHJI OJIOKA YIPABJIEHUS JIBHKEHUEM [IPOU3BOJIBHOIO JBUrATENs WU OJIOKA
yupasjenus arreroaropoM. CrpaBa pacroyioXKeHa IPYIINa KHOMOK /JIs YIIPABJIEHNUS TPOrPAMMOI B [IEJIOM.
Buusy pacmosioxkeH .02, Tpu MUHUMAJIBHOM pa3Mepe OKHA OH CKpbIT. Ilom joroM HaxXomuTCs CTaTycHast
crpoka. PaccMorpum aTH rpymnmbl 60ree moapoOHo.

5.2. OcHoBHble okHa nporpammsbl XlILab 152



8SMC5-USB
PykoBsopgcteo nonb3osarens, Boinyck 2.30.3

5.2.2.1 Bnok ynpassieHusi gBU>XEHUEM fBuUrartess

Control
0.000 mm
0

0 5 10 15 20 25
!llllllllllllllllllllllllllllll!llllllll[IIlllllI!I

14 < - > bl

Move to [ 0.000 mm S

Shift on [ 0.000 mm 2]

Puc. 5.7: Baok Control

B nenrpasibHO# 9acTtr 610Ka pACIONOKEH UHANKATOP TEKYIIEH MO3UIKH, 110 HUM, €CJU YHKOJIEP BKJIIOYEH,
PaCMoIaraeTcsd WHINKATOP MO3WIIMK MO SHKOAEpPY. B pexkmme BemyIero 3HKOAepa, cM. pasmen Paboma c
2HKOJepaMy, TJIABHBIA U BTOPOCTENEHHDBIN WHINKATOPHI MEHSAIOTCS MECTAMU.

Huxe pacnonoxken 60k Control, comepzkarmuii 3;1eMeHTbI yIIpaBAeHUs ABHKEHHEM MOTOpa. PaccMoTpum
ux 6osee MOaIPOOHO:

5.2.2.1.1 [OBuxeHune 6e3 TOYHOro 3agaHunsi KOHEHYHOI0 MOJSIOXKEHUS

L e [ m ][ » [lm]

Puc. 5.8: Knonku ynpapyienusi ABuKEeHIEM

e Kuonku Baeso, C'mon u Bnpago 3anyckaioT JBUKEHUE BJIEBO 6€3 yKa3aHUsi KOHEYHOM TO3UIUU, 0CTN0-
HABAUBAIOM, € 3aMEINCHUEM HAYATOE JIBUXKEHNE W 3AIyCKAIOT JIBUXKEHHME BIPABO 0€3 yKa3aHUst KOHeY-
HO¥ TTO3WIMK, COOTBETCTBEHHO.

e Knonka Buaeeo do epanuyss 3aCTaBUT MOTOD BPAINATHCS J0 JIEBOi MpaHUIlb! ciaiiaepa. Bnpaso do epa-
HUYDL, COOTBETCTBEHHO, JI0 MPABOW I'PAHUIIBI cjaiigepa.

e Harkarme m yneprkaHme KHOIIOK KJIABHATYPbI Bnpaso, Baeso npu HaxoxaeHun (QoKyca BBOAA B OJI0-
Ke caiiepa HAYNHAET [BUKEHWE B HANPABJIEHUN YBEJIUYEHUs WJIM YMEHBIIEHUs KOOPAUHATHI. Ilpu
OTIIyCKAHWW KHOMKHW JBUKEHUE MPEKPAIINAeTcs, Kak Oyaro Obuia Haxkara KHonka Cmon Ha TIIABHOM
OKHE.
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5.2.2.1.2 [BuxxeHve B 3aaHHYI0 TOYKY

4

Move to | 0.000 mm

4»

shift on [ 0.000 mm

Puc. 5.9: Yupasiienne nBukeHneM B 3aJaHHYIO TOUKY

e Knonka Mowve to 3amyckaer mporece mepeMentennsa B 3aJaHHy 0 TO3UIIHO.

e Kuonka Shift on 3amyckaer npomecc CMeneHus Ha 33JJaHHOe PACCTOSHHUE OT TEKYIel HO3UIHHN.

5.2.2.1.3 Tekywasi no3nuusi a4 KOMaHL, OBVUXXEHUS

Komanasr Move to u Shift on ucnonb3yr0 TEKYILYI0 HO3ULUIO JJjis pacyera ABMKeHHUs. TeKylnas IO3UIus
HU3MEHSIETCS CJIEAYOIIUME KOMaHIAMMU:

Move to <Benumuumma >
Texymasa mo3unus = <BeTUINHA >

Shift on <cmemenune>
Texymas mo3unus = TEKyIasa MO3UIU + < CMeIeHne >

Zero (HpI/I yYCIOBHH OTCYTCTBHUA ABU2KEHHUA B MOMEHT ITOCBLTKH KOMaH,B;bI)

Texymasa mozumusa — 0

Komanaer Stop, Baeso, Bnpaso, Baeso do epanuyv, u Bnpaso do epanuybl HE U3MEHSIOT TEKYIIYIO TTO3UIIUIO.
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5.2.2.2 Bnok ynpassieHus aTTeH0aTopom

[ XlLab 1.19.1 - SM1 - m] X
Power
Settings...
Power voltage: 12.0LV Transmittance Calibrate O
Power current: 8 mA Charts...
Temp.: 36.6 °C ;
Wheel1 Scripts...
Motor 0 0 0 0 0 0 0 0
Speed: 0.000 mm/s
Command: Unknown . . . . . . . GO '\OH:E
Power: Uknwn
Cydic
Wheel2 Zer:
Program £E00

0 0 0 0 0 0 0 0
Syncbuffree: 0 :
Current Transmittance I:] Move Reset Clear log

Date Time Source Message

Puc. 5.10: Bnok ynpasiienus arTeHI0ATOPOM

B Bepxneit vactu 6;10ka pacmnosoxkeno okuo Transmittance n xkuonka Calibrate. Oxuo Transmittance npes-
Ha3HAYEHO I BHIOOPA KejgaeMoro Kodddumnmenta nmponyckanus. Kuonka Calibrate mpenna3uadena st
PYYHOrO MOWCKa HAYAIHHON MO3UIMKA ATTEHI0ATOPA U TPU HA’KATHUU 3aIyCKaeT CHadaJla JBUKEHUE Ha, OIUH
060pOT ATTEHIDATOPA C TEKYIIMMHU HACTPOMKAMU /Il OJHO3HAYHOI'O OLPEIEIeHIsT OTHOCATEIHLHOIO IOJI0XKEe-
HUsl JJMCKOB aTTEHIaTopa, a 3areM (PYyHKIMIO Asmokasubposka domawnet nosuyuu. Haxxarne Calibrate ne
SABJISIETCS HEOOXOAMMBIM [IJIsl IBUYKEHUS - B CIydae €CJIW aTTEHIOATOP He MPOM3BOANI KAJUOPOBKY MJIN Ka-
JOpOBKa ObLIa cOporeHa, K mpuMmepy nHaxkarnem Cancel B mporecce qBUKEHUS, TIPU CJIEAYIOMIEM IBUKEHUN
KaJIMOPOBKa OyJeT C/1e/1aHa aBTOMATHIECKH.

Arrenroarop moxer paboTaTh ¢ OMHUM WJIU ABYyMs Juckamu (y KazKJ0ro AucKa uMeercd 8 huibrpos), 103To-
My HEZKE DOy/eT HAXOMUTHCS OJHO WJIM JIBA [OJIs, COOTBETCTBYIONINE OJHOMY WJIH JIBYM Juckam. lamee pac-
nosaraerca okao Current Transmittance, B KOTOpOM TIOKa3bIBaeTcs Ko3ddunuent nponyckanus (KOTOPHIit
rpyunupyercs u3 ko3GbQUIMEHTOB TPOIMYCKAHNs UMEIOMUXCs (bUIbTPOB), Haubosee OIU3KUN K KeJIaeMOMY.

Tlpu waxkatuu wa kHONKY Move NMPOUCXOIUT ABUKEHUE K TeM (bUIbTpaM, KOTopbie coorBercrBytor Current
Transmittance, npudeMm JaHHbIE (DUIBTPHI MOCBEUMBAIOTCS 3€JIEHBIM [[BETOM, T.€ JEJTAI0TCs AKTUBHBIMHU.

Haxxarune na knonky Reset nenaer Bce (puibTpbl HEAKTUBHBIMY (CTAHOBATCS CEPOrO LIBETA).
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5.2.2.3 CocrosiHue kKoHTpoOsI/IEpPA 1 MOTOPA

Power

Power voltage: 12.09V
Power current: SmA

Temp.: 36.6 °C
Motor

Speed: 0 0/256 steps/s
Command: Stop

Power: Uknwn

Program
Syncbuf free: 0

5.2.2.3.1 dnekTponuTtaHue KOHTpoiepa

I'pynmna napamerpos Power comep:KuT WHINKATOPHI:
e Power voltage - HanpsizkeHne Ha CHIOBON JaCTH.
e Power current - TOK OTPeOIEHUsT CHIOBOM 9aCTH.
e Temp. - TeMmmepaTypa MpoIeccopa KOHTPOJIepa.

Ecnu user moboro w3 waamkaropos - Power voltage, Power current wiaun Temp - m3amensiercst Ha KpacHBIH,
5TO 03HAYAET, YTO COOTBETCTBYIONIMI napamerp (HalpsKeHue, TOK UM TEMIIEPATYPA,) IPEBLICKIL JIOYCTHMOE
3Hadenue. B srom cirydae konrposutep nepexoaut B cocrosare Alarm. Iloporosbie 3HadeHust STUX napaMmer-
POB MOXKHO M3MEHNTH B pazzene Hacmpolka npedesbHvs napamempos KoHMporLepa.

Baxxno: Boixon u3 cocrosaus Alarm BO3MOXKeH TOCJe MpeKpalienns: coObITuit, Bbr3BaBmux Alarm, npu
ycaosuu, uto ¢utar Sticky Alarm ue ycranosnen. Eciu daar Sticky Alarm ycraHoBiieH , HCMONB3yHTe KHOIKY
«STOP» , urobbl BbIiiTH U3 COCTOSHUST TPEBOIH.

5.2.2.3.2 CocrtosiHne mortopa

TI'pynma napamerpos Motor comepKuT HWHIMKATOPDI:
e Speed - CKOPOCTH BpAIEHUST MOTOPA.

e Command - mocjeqHsisa BbIIONHAEMas (KUPHBIH mpudT) uin BbinoJHeHHAs (00bIYHBINA mpudT) Ko-
Mmanda kowmpoarepa. Komaroda xonmpoarepa 0ToOpazkaercs: YepHbIM [BETOM, eciiu (Jiar OmubKH IBU-
xeruss MVCMD ERROR wve ycranoBjieH, B IPOTUBHOM Ciiydae KpacHbIM. Moxker ObITh OJHUM ©3
CAEMYIONIUX BAPUAHTOB:

— Mowe to position - mepeMelenre B 33JaHHYIO TTO3UITHIO
— Shift on offset - cmemenne Ha 3aJaHHOE PACCTOSTHHE

— Move left - nBuzkeHue BiIeBO

Mowve right - nBUMKEHIE BIPABO
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— Stop - ocraHOBKA

Homing - naxoxKaeHne HAYaJIbHON TTO3UTIHT

— Loft - xomnencanus modra

Soft stop - mraBHAS OCTAHOBKA

Unknown - HemsBecTHAs KOMaHIa (BO3MOKHO CpPa3y MOC/E BKIIOYEHUST KOHTPOJLIEPA)

Power - cocTOsiHME MATAHUS MIANOBOTO JIBUTaTeisi. MoyKeT OBITh OMHUM W3 CJIEYIONINX BAPUAHTOB:
— Off - o6MOTKE MOTOPa PA3OMKHYTHI M HE YIPABJSIOTCA ApaiiBEpOM,,
— Short - 0OMOTKH 3aMKHYTbl HAKOPOTKO 4epes3 JpaiiBep,
— Norm - 0OMOTKH 3aIUTaHbl HOMHUHAJIBHBIM TOKOM,

— Reduc - oOMOTKN HAMEPEHHO 3AMUTAHBI YMEHBIIEHHBIM TOKOM OT Pab0dYero [isi CHUKEHUs TO-
Tpeb/IIeMOi MOIITHOCTH,

Mazx - 0OMOTKHU 3anUTAHBI MAKCUMAJIBHO JIOCTYIIHBIM TOKOM, KOTOPBIA MOXKET BbIAATH CXEMa IIPH
JAHHOM HAIpPSAXKEHUN TTUTAHNA.

ITpumeuanune: GPIO dyar MOKHO HCITIONB30BATH [1Jisi OOHAPYKEHUS MOAKIIOUEHHOTO JBUTATEIs

5.2.2.3.3 Cocrosiine nporpammbi

T'pynma napamerpos Program comep:kKuT mHIANKATOPHI:

Sync buf free - kosmuecTBo cBOGOAHDIX stueek B Oydepe KoMaH | KOHTPOJLIepa (HA JAHHbI MOMEHT T4,
dbyHKIWS OTKIIOUEHA).

5.2.2.4 Tpynna KHOMOK A5 ynNpaBseHUs1 NMPOrpamMmoin

Kuonka Settings... OTKpbIBaeT HACTPONUKH KOHTPOJLIEPA, CM. pazaen Hacmpotiku npozpammo.
Kuonka Chart... orkpbiBaeT OKHO ¢ rpadukamu, cM. pasgen ['paduri.
Knomnka Scripting. .. OTKpbIBaeT OKHO PabOTHI CO CKPUITAMHU, CM. pazaen Crpunmot.

Kuonka Go home ocyIecTBIIsieT MOUCK HAYAJIBHON MO3UINN, CM. pa3aes Hacmpolka ucrodnozo noio-
IHCEHUA.

Kunonka Cyclic BkogaeT pekuM MUKJIAYECKOrO JBUXKEHUsI, CM. pasjen Hacmpolika pescuma yuriu-
YeCK020 06UNCEHUA.

ITpumeuanme: Komanda Cyclic siisiercst cocraBHOit koMmanioit: mpu Bb3oBe Cyclic B XiLab ma yposue
KOHTPOJLIEPA TIPOM3BOUTCS BBITOJIHEHUE TIOCTIEI0BaTEeIbHOCTH U3 KoMan1 Move to.

Knonka Zero o0Hy/nseT TEKYIIYIO MO3UIMAIO0 MOTOPA U 3HAYEHUE IHKOJIEPA.

Kuonka Stop mochutaer KOMaHIY HeMeAeHHOT 0cmanosky, copackiBaer cocrosame Alarm, ogurmaer
Oydep KOMaH I A7isT CHHXPOHHOTO JBUKEHUsI X OCTAHABIMBAET BBIIIOTHEHNE CKPHUIITA, €C/TA OH 3aILyIIEH.

Kuouka Save log coxpausier cogepzumoe jora B daitin B popmare CSV (orkpbiBaercs Juasor Bbi60pa
daiina nyist 3amcn).

Kuonka Clear log ouninaer comepkumoe Jiora.

5.2.
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e Kuomnka Fxit ocymecTBisier KOPPEKTHOE 3aBepiineHune padoThl, cM. pasaen Koppexmmnoe 3asepuienue
pabomot.

5.2.2.5 CrartycHas cTpoka

B crarycHoil cTpoke HAXOAATCS WHINKATOPHI TEKYIIEro COCTOsiHUs KOHTposuiepa. CiaeBa HAIPaBo 310 GJI0K
7 duaros,

o L - Jlerasi KHOTIKA HAXKaTa,

e R - IIpaBas kHONKa HaXKaTa

¢ G - Bxon/Beixon GPIO akrusen

e B - Maraurasiii TOpMO3 3amuTan

e S - Jlarunk 000POTOB aKTHBEH

e I - Bxon cuaXpoHM3AIUN AKTHBEH

e O - BpIX01 CHHXPOHU3AIMH AKTHBEH
U OTHeIbHbIE MHIUKATOPSI (biiarn)

e EEPR - 3aropaercs 3ejleHbIM IIBETOM, KOT/Ja MOABHKKA, OCHAIEeHa MuUKpocxemoit mamaru EEPROM.
Berpoennbtit npoduiib mOABUAKKHY 3arpyzxkaerca u3 Mukpocxembl mamsatTu EEPROM, mpu ycioBuu, 910
ycranosisien ¢duar EEPROM PRECEDENCE (XILab Settings->About device tab), 4ro nossosser

[OAKJ/IOYaTh Pa3JjiMyHble HOABUKKU K KOHTPOJLJIEPY C aBTOMATUY€CKOU HACTPOMKOIL.

e HOMD - 3aropaercsi mocjie yCIEeITHOTO BBITOJHEHA KOMaHbl home (), 9TO O3HAYaeT, 4TO IIKaJIa
OTHOCHUTEJIBHOTO IIOJIOXKEHUS OTKAJIHOPOBAHA C MOMOIIBIO ANMAPATHOrO JATYHKA a0COJIIOTHOrO IOJIO-
JKEeHHs, TAKOTO KaK KOHIIEBON BBIKIIOYATETb.

e WndA /WndB mmveer 1 u3 4 cocrosunii: - O6morka A/B orkmouena. - Cocrosuue oomorku A /B
HemsBecTHO. - O6MOTKa A /B 3akopodena. - O6morka A /B nojxirodeHa n paboTaeT MCIPaBHO.

Baxkuo: Craryc onpeiensercs UCIOAb30BAHUEM CTATHCTUIECKUX JaHHBIX BO BPeMs LI€PEMEIIEHNs, YTO OT-
HUMAET 3aHMMAET BPEMSI U JEJIAET ITOT CTATYC JOBOJHHO OECIOIE3HBIM B OOBIYHBIX MPUIOKEHUX. [loaToMy
B TaHHBIA MOMEHT 3T (DYHKINS OTKJIIOYEHA.

e ENCD - Cocrosinue suKoiepa uMeer 1 u3 § cocrosamii: - JHKogepa orcyTeTByer. - CocTosiHIe SHKOAEPa,
HEU3BECTHO. - DHKOJED MOJAKJIOYEH ¥ HEHCIPABEH. - JHKOJEP HOJKIIOYEH U paboraer, HO CYUTAET B
IPYTOM HANpaBJIEHWH. - DHKOIED TOMAKIIOUEH U PabOTaeT UCIPABHO.

Baxxao: ®maar ENCD paboraer Tonbko B pexkmMax None u EMF. B apyrux pexxkmmax, Takux Kak
Encoder u Encoder Mediated, on He ncnosb3yercs, IOTOMY 9TO 3TH PEXKUMbI HEBO3MOKHO HCIIO/Ib30BATh
0e3 SHKO/IEPA.

Cpazy mocie BKIIIOYEHNsT KOHTPOJIepa (iar 6yaer B cocrogsanu unknown - 4To0bI OIPeIeIuThb MOJIOXKE-
HU€, Hy2KHO COBEPIUTD JaBrKenue. 110 mepe nBurkenns 3HadeHue (hjara MOXKET MEHSATHCS.

e PWHT - Ileperpes cusioBoro apaiisepa. Y npaBJj€HUe JBATATEIEM OTKJIIOYEHO 0 BOCCTAHOBJIEHUS Pa-
Ooueil TeMepaTyphl ApaiiBepa. ITOro He JTOJKHO TMTPOUCXOIUTH B KOPOOOUHBIX BEPCUAX KOHTPOJLIEPA.
OTO MOYKET TTPOM30NTH B BEPCUH KOHTPOJIJIEPA, C «TOJIOy TIATOH M C MOJb30BATEILCKIM PAINATOPOM.
Pemenne: ncnonmb3yiiTe Apyroil paanaTop.
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e SLIP - O6uapyzkeHO HPOCKasb3biBaHue MOTOPa. PJiar yCTaHABJIMBAECTCs, KOIJA IOJIOKEHIE SHKOJAEPA,
U TIOJIOYKEHWE TM1ara, CJIUIIKOM JaJIeKu ApYyT OT Apyra. Ber moxkere orkaounTth ¢uar «Position controls
uau yBeanduTh ommoOKy B mose «thresholds ma Brmaake «XILab Settings->Position controly, aTo0b
MPEIOTBPATUTH BOSHUKHOBEHUE ITON OITUOKH.

e WRM - 3aropaercs mpu CyIIeCTBEHHON PA3HUIE MEXKIY COMPOTUBJICHUSIMHU OOMOTOK IITArOBOTO JIBH-
raresd. O6I)ILIHO 9TO MPOUCXOIUT C MOBPEXKAECHHBIM IMAaI'OBBIM JABHUraTe/IEeM Y KOTOPOI'O IIOJTHOCTBHIO WA
JaCTUIHO 3aKOPOUEHBbI 0OMOTKH. BBl MOXKeTe AMarHOCTHPOBATL MPOOJEMY COIVIACHO MHCTPYKIUSIM 6
HaUWeM PYKOBOICMEE.

Baxxuo: WRM asroputm m3HavaabHO HE ObLI PACCYUTAH HA WCIOJIH30BAHUE [JIs MOIBUKEK C PEMEHHON
nepenaveil (nanpumep, SMRB450-350 unu 8MRB240-152) u3-3a TOro 4r0 peMeHb MOXKET PACTAIMBATHCS U
Bubpuposars. Bubparus, Kak mpaBuso, MPOUCXOAUT HA BBICOKUX CKOPOCTHAX, 4TO u cbuBaer pabory WRM
anroputma. s MOABUYKEK PEMEHHO MepeIadn 3TO HOPMAJIbLHOE TTOBEIEHIE

¢ ENGR - 3aropaercs KpaCHBIM TTpU BO3HUKHOBEHUU OIMMOKHU yrpaBjenns MoropoM. OTKa3 ajaropurma
yIOPaBJIEHNS MOTOPOM O3HAYAET, 9TO OH HE MOYKET OMpPEIEIUTD MPABUIHHOE PEIIEHNE C TTOMOIIBIO TTOJTY-
YEeHHBIX JAHHBIX OOPATHOW CBSI3U. EAMHMYHBIN OTKA3 MOXKET ObITh BBHI3BAH MEXAHMYIECKOH TTPOOIEMOit.
TloBropstromuiicsa cO0# MOXKeT ObITH BBI3BAH HEIIPABUILHON HACTPOUKON MOTOPA.

Huis marosoro asuratess ¢ aaropurmoMm Feedback Encoder: ®@iar ENGR ycranasiuBaercs
MIPU TIPEBBIMNEHNH JOMYCTHMOrO PACXOXKIEHNS MEXKY PACIETHBIM MOJOKEHUEM IBUTATEJIS W MTOJIOKE-
HUEM, U3MEPEHHBIM YHKOIEPOM.

Kourpomnnaep Beraucisier pa3sHoCTb:

dQEnc

(- (PhaseCalibration_EncoderShift << AccuracyBits)
BaseEngine_GetEnhancePos ())
- (enc_pos << AccuracyBits);

+

Ecnu Momysib 3T0i pa3HOCTH TMPEBBIIAST MOTHBIA 0O0POT JABUTATEsI, CAUTAETCS, YTO YIPABICHHE TIO-
repsiHo, u ycranasiauBaercs ¢gpaar ENGR. Takum obpazom, ENGR curnamuzupyer, 470 MOTOD MOTEpSLI
CUHXPOHUBAIHUIO ¢ FHKOAEPOM - (PAKTUIECKOE [OJIOKEHUE [IEPECTATIO COOTBETCTBOBATH OXKUIAEMOMY, U
QJITOPUTM HE MOYKET FapaHTHPOBATH KOPPEKTHOE JIBUKEHUE.

Has BLDC agBurarensi: @aar ENGR moxer cpaborars, eciiu B mporecce padoTsl (pa3a yrnpasBieHust
OTKJIOHWJIaCh OT OXKHUJAa€MOT'O IIOJIO2KEHUA Ha BEJIUYHUHY, IIPEBLIIIAIOINLYIO IIOJTOBUHY SJIEKTPHYIECKOI'O
[ePHUOoJIa. ITO YKAZBIBAET HA CPBIB yIpaBJeHus 10 (a3e - KOHTPOJLIED «He CIPABUIIC» C yJAep:KaHueM
CHUHXPOHHOI'O BpallleHUA POTOPa OTHOCUTEJIbHO MAI'HUTHOI'O IIOJIA.

HpI/I‘II/IHI)I BO3SHUKHOBEHMUHA:

Peskast Mexanmuyeckas OCTAHOBKA WX 3aKJIMHUBAHUE

[Ieperpyska mo MmomeHTy

ITpoGyieMbl ¢ cUrHAJIOM HKOZAEpa (OOPBIB, IIYM, MEPENOTHEHNE CUETINKA,)

Owmubku B HaCTpOiiKax aBuraressa (KOJ-BO MIAroB Ha 0OOPOT, pa3pelleHne SHKOJAEepa U JIp. )

e EXTI - Omubka BeizBana urnopuposanueM prernHero curaana EXTIO, sToit omubkoit MOKHO yrpas-
aarh B HacTpoiikax (XILab Settings->EXTIO tab)

e ErrC - oGuapy:kena onmmbOKa KOMaHIbL. [loaydeHHass KOMAHIA OTCYTCTBYET B CIIMCKE M3BECTHBIX KO-
MaHJ KouTpoJutepa. Haubojiee BeposiTHAs MPUYNHA - YCTAPEBINas MPOIIUBKA, KOTOPYIO MOXKHO OOHO-
BUThH B HacTpoiikax XILab ->pknamaka About device ->kuonka Autoupdate.
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e ErrD - obnapyxkena omubka nesocraoctu gaHabix. Jannbie sayrpu komanbl u ee kog, CRC ue co-
OTBETCTBYIOT, MOITOMY JaHHBIE HE MOTYT CUYUTATHCA AEHCTBUTENHHBIMU. IJTa OIMUOKA MOXKET OBITh
ser3Bana EMI B nnTepdeiice UART /RS232.

e ErrV - obnapyzkena onmmbKa 3HAYEHUs. SHAYCHNUS B KOMAH/I€ HE MOT'YT OBbITh TPUMEHEHBI 6e3 KOppPeK-
TUPOBKH, IIOTOMY YTO OHH BBIXOJAT 33 JOMYCTUMBIN Auana3oH. BMecTo MCXOMHBIX 3HAYEHUN HUCIOIb-
30BAJINCh UCITPABJIEHHBIE.

e Ctbl - Craryc 3arpy3ku koppekTupyomieii Taduibl. @rar 3aropaercs 3e/1€HbIM, KOTIa, IS MO3UITH-
OHepa, ObLJIa 3arpy2KeHa U MPUMEHEHA KOPPEKTUPYIOIAs TaO/IHIIA.

5.2.3 naBHoe okHO nporpammsbl XlLab B pexxume ynpaBneHus HeCKONbKUMU OCAMU

Baxkno: XILab nossosisier 0HOBpeMEHHO OTKPBITH 110 32 oceil, HO TosibKO nepsbie Tpu (ocu X, Y u Z) orob-
paxaioTcst B uaTepdeiice MHOrOOCHO# cucTeMbl. OHAKO PAGOTATh C IPYTUME OTKPBITHIME OCAMEU (KOTOPBIX
HET Ha BU3yaJbHOM oToOparkenuu B XILab) BO3MOXKHO - [IjIf 3TOr0 HEOOXOIMMO HUCIOJIL30BATH CKPUIITOBBII
a3bik XILab. [ljig BusyasibHON pabOTHI ¢ GOJIBIIMM KOJMYECTBOM oOceil (6osiee TpEX) morpedyercs OTKPHIThH
neckobko okoH XILab. Hanpuwmep, ecnu y Bac ects kKoHTpOsIEp ¢ 5 ocsgmu, B mepBoMm okue XILab moxuo
OTKDBITh MEPBbIE TPU OCH, & OCTABIIUECS JIBE - BO BTOPOM OKHE.

Ecnu Bam HY»XKHO OTKpBITH 0Oojiee 3 oceii B OIHOM OKHE W BHU3yaJbHO KOHTPOJHUPOBATH WX, Bl MOXKETE WMC-
OJTh30BATH HEMOJIePKUBAEMbIE TTPUMEDDI, HAMUCAHHbIE HA 3bikax C' u Python

r B
%< XlLab multiaxis SM1, SM2 [EE
Position Motor X, SM1
Move to ] [ Shift on I Current position { Settings X J
X 00/256steps = oo/2s6steps = 0 000/256 Voltage:  12.04V
Current: 7 mA
Y 002s6steps = o00/2s6steps = 0 000/256 Speed: 0 0/256 steps/s
Z|0 <1 |0 e Command:Move to
Power:  Uknwn
Joystick Control
Motor Y, SM2
Y | A ] Z A Go home [ J
Settings Y
M 1000 - T 1000- oo g
1 E Voltage: 12.08 V
: j Soft stop Current: S mA
500 ] 800 Speed: 0 0/256 steps/s
4 b Command:Move to
i j Power:  Uknwn
< 0 il ) 600 —_ Motor Z
] j Settings Z
: 400 j Voltage: n/a
-500 4 Current: n/fa
i 1 Speed: n/a
: 200 __ Command:n/a
— -1 000 - — - Power: n/fa
I T T T 1 -
1000  -500 0 500 1000 X 0- | P— ]
‘ v J v Scripts [ - ]
|

Puc. 5.11: I'naBuoe okuo nporpammbr XILab

B neBoit BepxHeii wacTu OKHA B rpymme mapaMerpoB Position HAX0IATCS WHANKATOPHI TEKYINEH MO3UIUH.

5.2. OcHoBHble okHa nporpammsbl XlILab 160



8SMC5-USB
PykoBsopgcteo nonb3osarens, Boinyck 2.30.3

B JieBoil HuzkHeil yactu oknHa pacuosoxkenbl 0j0ku Joystick u Control, upesjcrapistomue coboii rpadu-
YECKUil 3JIEMEHT yIPAaBJIEHNS IBUKEHWEM TI0 HECKOJBKUM OCSAM M OJIOK KHOTIOK COOTBETCTBEHHO. B mpaBoii
BepxHeil gactu B 010kax Motor HaxoadaTCs JaHHbBIE O COCTOSTHUN KOHTPOJIJIEPOB U MOJIKJ/IIOYEHHBIX K HIM MO-
TOPOB B HAcTOANUI MOMeHT. B mpaBoil HUKHEH 9acTH OKHA PACIOJIOXKEHA TPYIINA KHOMOK JJIs yIIPaBICHUsT
nporpamMmoii B mesfoM. Paccmorpum 3tu rpymimsl 6osee mogpooHo.

5.2.3.1 Bnok no3uuun n asuXXeHusi

Position

Move to Shift on J Current position

0 000/256
0 000/256

X 0 0/256 steps T 0 0/256 steps

40

Y 0 0/256 steps % 0 0/256 steps

4

Z|0 = |0

Puc. 5.12: Bjiok no3unuu u JIBUXKEHHUS

B cronbue Current position pacrosoKeHbl WHANKATOPHI TEKYIEHl MO3UIMN B MIAarax W KaJuOpPOBAHHBIX
emuuuiax (cm. pasee) ags oceit X, Y u Z ceepxy Buu3. Kuonka Move to ocyliecTBisier nepemenieHue
B KOODJMHATY, 33JaBaeMyl0 3JeMEHTaMM YIpaBJeHUus B 3TOM Crojbue, a KHouka Shift on ocyiuecrsiser
CMEIIeH e Ha 33aBAEMO€e PACCTOSTHUE OT TeKyIel mo3unuu. Kcim Kakoi-To m3 KOHTPOJJIEPOB OTCYTCTBYET
WJIA BPEMEHHO OTKJIIOYEH, TO COOTBETCTBYIOIIAS €My CTPOKA CTAHOBUTCS HEIOCTYITHOM.

5.2.3.2 Bnok BUpTyasibHOro AXXOMCTUKA

Joystick

Y| A Z| A
1 1000 - R 1 000 —

! 600 -

i 400 -
-500 ]
] 200 -
~ -1 000 - = -
A .
1000 -500 0 500 1000 X 0-
v | v

Puc. 5.13: Biok BUpPTyasbHOTO J:KOUCTHKA
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B sTom 6s10Ke TeKyImas KOOpAnHATA KOHTPOJLIEPOB BU3YaIU3UPYETCsd TOUKOMN C By MsI JTUHASIME HA ILJIOCKOCTH
ams oceit X-Y u qunneit ajasa ocu Z.

Sﬂer TaKZKe BO3MOZKHO YIIPABJAATH ABUZKECHUEM KOHTPOJIJIEPOB HECKOJbKUMU CIIOCODAMMU:

o Ilpu kmMKe MBIMKOH TAe-1u00 Ha MI0CKOCTH X-Y WIH B CTOJOIE Z COOTBETCTBYIONINH KOHTPOJLIED WIN
KOHTPOJLIEPHI HAYMHAIOT JIBU2KEHUE B BHIOPAHHYIO KOOPIAMHATY CO CBOMMHU HACTPONKAMY JIBUKEHUS.

e [Ipu HaxkaTHM U yJeprKaHUU MBIIIKON SKPAHHBIX KHOIOK CO CTPEJKAMU BBEDX, BHI3, BIPABO U BJIEBO
COOTBETCTBYIOIIASA OChb HAYMHAET JBUKEHHE B BHIODAHHOM HAlIpasjieHuu. /IBukeHue npexpaujaemcs c
3amedaeruem TPH OTIYCKAHUM KHOMKHM (mockliaercs komanga SSTP).

o Ilpu naxkaTuu u yzep:kannu KHOIOK KJIABUATYPbI BIIPABO, BJIEBO, BBEPX, BHU3, PageUp, PageDown npu
HAXOXKIEeHUU (HOKYCA BBOIA B OJIOKE IXKOUCTUKA OCh X, Y mn Z COOTBETCTBEHHO HAYNHAET IBUXKEHUE B
HAMPABJIEHUN YBEJIUYEHUS WJIU YMEHbIIEHUsT KOOPAUHATHI. [IBIKEHUE NpPekpauLaemcs ¢ 3aMe0NeHUEM
[P OTIIyCKaHUM KHOMKY (nockuiaercst koMauaa SSTP). Hanuune dokyca BBoJa B BJI0Ke JI3KOHCTHKA
MOXKHO OTCJIEJIUTH [0 M3MEHEHHUIO I[BeTa e€ro hoHa ¢ OeIoro Ha CBETIIO-3eJIeHbIN.

Macrurab oceit 3amaercs B 6ioke «Slider settings» Britagru General motor B okHe Settings wnIuBu1ya bHO
JUTST KarKIOr0 KOHTpOJLIepa. Eciin BKIYEHA ONIUS 104b308GMeENbCKUT €0UHUY, TO KOOPIANHATA, MO COOTBET-
CTBYIOIIEH OCH OTCUYNUTHIBAETCS B ITHX €IWHUIAX. B Cilyduae ecii CIMTAHHOE U3 KOHTPOJLIEPA MOJIOKEHUE 110
KaKOM-/T00 OCH BBIXOIUT 3 JUAMA30H OCH TO COOTBETCTBYIOIIUN MHAMKATOD HE OTOODPAXKAETCH.

5.2.3.3 Bnok ynpasnexnus

Control
Ga home
Zero

Soft stop

STOF

Log

Scripts

Puc. 5.14: Bnok ynpasieHnsa

Kuonka Go home ocymiecTBisier MOMCK HAYAJIBHON MO3UIUMH HE3aBUCUMO JJIs KAXKJIOr0 KOHTPOJLIEPA, CM.
pazzmen Hacmpotika ucrodnozo nososHcenus.

Kuomnka Zero oOHy/IsieT TEKYIIMYIO MO3UINI0 MOTOPA M 3HAYEHUE IHKOAEPA IS KAXKJIOr0 KOHTPOJLIEPA.

Kuonka Soft stop BbINOTHSET KOMAH/Y [JIABHON OCTAHOBKU [ KayKJIOI0 KOHTPOJLIEpA.
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IIpumeuanue: Kuomka STOP nochuiaeT KOMaHIAY HeMedAeHHOT 0CTaHOEKY KaXKIOMY KOHTPOJIIEPY, COpa-
cuiBaeT ux cocrosiuus Alarm, ounrmaer ux Oydepbl KOMaHI JIJisi CAHXPOHHOIO JIBUKEHUSI U OCTAHABJIMBAELT
BBINOJHEHUE CKPHUIITA, €CJU OH 3aIyIIeH.

Kuomnka Log oTkpbIBaeT OKHO, 0TOOpazkaroiiee jor mporpammbl. Croa TOMaIaeT JHATHOCTUIECKAsT WHMOD-
marus (OmubKY, Mpeaynpex aenus, nHdOPMAIMOHHBIE CO00IIeHnsa) oT caMoii porpaMmbl XiLab, or 6u6-
auoreku libxime, a TakKe OT HCIOTHIEMbBIX CKPUIITOB.

Kuonka Scripts orkpbiBaeT OKHO pabOThHI €O CKpunrtamu, cM. pazaen Crpunmao..

5.2.3.4 Bnok HANKATOPOB COCTOSIHUSA KOHTPOJIJIEPOB U MOTOPOB

Motor X, SM1

[ Settings X

Voltage: 12.04 V
Current: 7 mA

Speed: 0 0/256 steps/s
Command:Move to

Power:  Uknwn

Motor Y, SM2

_[ Settings Y

Voltage: 12.08 V
Current: 5 mA

Speed: 0 0/256 steps/s
Command:Move to

Power:  Uknwn

Motor Z
Settings Z

Voltage: nfa

Current: n/a

Speed: n/a

Command:nfa

Power: n/a
[ Common settings ]
l Bxt )

Puc. 5.15: Biiok mHAMKATOPOB COCTOsIHMS KOHTPOJIJIEPOB U MOTOPOB

31ech PacIoIOKEHbI Tpy OJI0KA WHIMKATOPOB COCTOSTHUSI KOHTPOJIJIEPOB M MOTOpPOB miist oceit X, Y u Z. B
3aroJioBKe GJIOKA PACTIONIOKEH CEPUHHBII HOMED COOTBETCTBYIOIIEr0 KOHTpOJLIepa. Kakaplii 010K COmepKuT
WHIAKATOPHI:

e Voltage - Hanpsi>keare HA CUJIOBON 9aCTH MOTODA.

e Current - TOK norpebsieHUs CUIOBOM YaCTU MOTOPA.
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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 OKHO € OOIIAUMHU HACTPOUKAMHU. 3/1€Ch BBl MOXKETEe HA3HAYUTH, KAKWUE
cepuiiHble HOMEpPa KOHTPOJIIEPOB COOTBETCTBYIOT OCAM «X», «Y» M «Z». B 3TOM OKHe TakKe HAXOISITCS
HACTPONKK BEJEHUs KYPHAJIOB (JOrUPOBAHUS).

Kuomnka Ezit ocymiecTBiisieT KOPPEKTHOE 3aBepIieHrne paboThl, CM. pa3naesr KoppexmHoe sasepuierue pabomot.

. 3
J<« Common settings M

Controller order

X axis SN
Y axis SN
Z axis SN

i

Drawing options

Curve erase delay 5.00s %

Display messages by loglevel

XiLab [Warning, error ']
Libximc [warning, error ']
Script [I.nfo, warning, error ']

| Enable log autosave

OK I | Cancel

Puc. 5.16: Juanorosoe OkHO OOIIMX HACTPOEK MHOIOOCHOIO mHTEpdeiica

B okme 001X HACTPOEK PACITONIOKEH OJIOK YIIPABJIEHUS MOPSAIKOM OTOOpaXKeHusi oceil B uaTepdeiice, 610K
HACTPOEK OTPHUCOBKN KPHUBOH JBMUIKEHNSA M OJIOK HACTPOEK JIOTHPOBAHMUS.

Tlopsimok oceit MOXKHO MEHsITh, BBIOPAB CEPHUAHDLIH HOMED KeJTaeMOil OCH W HAKUMasd KHOIKH <«BBEPX» MU
«BHU3», KOTOPbIE PaCIIOJIO?KEHbI CIIPABA.

IlepBasi och B CIHCKE, TO €CTH OCh C CEPUITHBIM HOMEDPOM B CTPOKE CIIpaBa OT Haamucu «X axis SN = » Oymer
AIEHTUDUIIIPOBATHCA KAaK «OCh X», BTOpas KaK «0Chb Y », TPEThs, €CJIN OHA MPUCYTCTBYET, KAK «OCb Z».

Ecsu Bor BBenmere 3uavenme N, Oosiblliee Hyss CEKYHJ B dJ€MEHTE YIPABIEHUS <« Y/I€DKAHUE CTHUPAHUSI» B
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«ITapamerpsr pucoBanus», To nmocaeaane N CEKyH]I IBUKEHU KOHTPOJLIepa ocu X u Y OyayT 0TOOpazKaThCs
KaK TpaekTopus B 2D-mpOoCTpaHCTBE, HAJIOKEHHOM HA BUPTYAJIHHOE OKHO J?KOUCTHKA.

Biok HaCTPOEK JIOTUPOBaHUA ITIOTHOCTHIO aHAJIOTHYICH 00H00CcHol GEPCUU.

B HEM MOXKHO HACTPOUTH YPOBEHD MOAPOOHOCTH JIOMTUPOBAHNS: He BbIBOAUTDH Huvero (None), BbIBOAUTH TOJIb-
Ko owubku (Error), owmbku u upenyupexaenus (Error, Warning), ounbku, upeiyupexienus u uadopma-
muonnbie coodmmenus (Error, Warning, Info) nis xaskmoro w3 ucrounukos: nporpamma XILab, 6ubmunoreka
libximc u Moaysib CKpUIITOB Scripts.

Ilpu Br/IIOYEHHOM aBTOCOXpaHEeHWH 3amuch B daitr mpomsBoauTcs Kaxable 5 cekyua. Uwms daiira:
«xilab_log TTTT.MM.IH.csvy, rae I'TTT, MM u /I - Tekyimue 1oz, MecsIl u jieHb cooTBercTBeHHO. Pop-
MaT coxpaHeHHbIX JaHHbix: CSV.

5.2.4 Hactpoiiku nporpammol

Kuomnka Settings u3 210461020 0%HG TPOrPAMMBI OTKPBIBAET OKHO HACTPOEK.
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Settings SM1 n

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

v Program

> Interface
Cyclic motion
Leg
> Graph

User units
About

v Stage
Positioner name
Stage
Motor
Encoder
Hall sensor
Gear
Accessories

.Loadsetﬁmgsfmmﬁad\ Loadsethgsfromﬁe....
[] Default file location | Save settings to fiash Save settings to file...

Compare two files

et o[ ot [ o

Puc. 5.17: Ocuosnoe okmo nacrpoek XILab

TTapameTpbl TpUIOXKEHUsT TETATCS Ha TPU IPYIIBI: HACTPOWKU KOHTpOJIepa - rpynma «Devices, HacTpoiiku
npunoxenus XILab - rpynna «Programs, XapakrepuCTUKE [TO3UIUOHEDPA - IPyIIa «Stages.

B nepsoii rpynme Device HAXOOATCS MApaMeTPhl, 3HAYEHUsT KOTOPBIX MOTYT XPAHUTHCS HEMOCPEICTBEHHO B
ycrpoiictse (Bo duiemn namaru uiau B O3Y KOHTpOLIEPA).

Bropasa rpynma Program comepXuT HacTpoiiku mporpamMMbl X1Lab, KOTOpbIe He 3aIUCHIBAIOTCA B KOHTPOJI-
Jiep, a Cay2Kar Mg yupaBiaeHus padoroit camoro maTepdeiica XILab.

Tperbss rpymma Stage comep:kuT WHMOPMAIKNIO O TapaMeTpax MO3WINOHEpa, cunTanayro u3 ROM-
MHUKPOCXEMBI MAMSTH TO3UIIHOHEDA.
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Baxwno: Mudopmanus Ha BRIaIKE «Stages BPEMEHHO HE MCIOIb3YeTCs

Omnucanne kuonok Load setting from flash u Save settings to flash maxomurca B pasgene Xpanenue
napamempos 6o flash-namamu xKonwmpoarepa.

Bce nacTpoiiku mporpaMMbl U3 TEPBOI M BTOPOIi TPYIIBI HACTPOEK MOTYT OBITH 3AMUCAHBI BO BHENTHUH (haiis
IIPU HaXKaTHM HA KHOMKY Save settings to file .

IIpu naxxarun B XILab ma xuonky Load setting from file... HacTpoiiku nmporpaMMbl 3arpyzKaiorcs B
okHO Settings.

TIpn maxxkarnn knonkn Compare two files orkpruIBaeTcs auaaoroBoe oKHO ¢ BEIGopoM (aitiaos. [Ipu BLIGOpE
AByX (aiijioB CPABHUBAIOTCA BCE WX HACTPOUKM U OTOODPAIKAETCS CIUCOK passmamii.!

Knonka OK 3akpbiBaer OKHO Settings ¢ coxpaHeHHWeM BCeX W3MEHEHHBIX HACTPOEK B KOHTPOJLIED, KHOMKA
Cancel 3akpbiBaeT OKHO 0e3 coxpanennsi, KHOnKa Apply coxpamser HACTPOIKU 6e3 3aKPBITHS OKHA.

Kuonka Reset cOpacbiBaer Bce n3dMeHEeHHsT HACTPOEK, CJIETAHHDBIE [TOCTE HOoCaeaHero naxkarud Apply, niu
mocJie OTKPBITUS OKHA Settings, ecim kHonka Apply He HaxkuMaIach.

5.2.5 lpadnknm

Kuonka Chart u3 zia6H020 0KHa TPOrpAMMBI OTKPBIBAET OKHO 11 PAOOTHI ¢ TpadUKaAMHU.

I Kax paboraer anroputm cpasrerus npodmieii?
XILab Gepet npa daiina U cpaBHHBaeT UX IOCTPOYHO, HO He HanpsaMyro. CHadaJla OH «pa3BOPAYHBAETS MX B CIHUCOK Iapa-
METPOB, I[e KaXKAblH napaMerp 3anuceiBaercs kak «Hassamme Osoka/Hassanme mapamerpas. Hanpumep:

[Borders]
Border_is_encoder=false

cranoButTca Borders/Border_is_encoder=false.
[Tocsie 3TOro MporpaMma IPOXOAUT IO BCEM TAKUM MapaMeTrpaM u3 060ux (aiiios, IpoIycKas (MTHOPUPY:) CJepylolee:

e JlapameTpbl, B IMEHU KOTOPBIX BCTpedaeTcs cjI0BO "Window_params" msu cumoJ "Q";

e B0k, KOTOpBIE HAYUHAIOTCA ¢ onpenaesaeHHbIx ¢ioB ([Log_ 1, [Graph_ ], [Stage ] u [VERIFICATION]), u BCe COIEpPKH-
MO€e Takux OJIOKOB.

Hanpumep: @Use_max_speed=false - crpoka uraopupyercs. biok [Log_setup] uraHopupyercs mOJHOCTHIO.

OTcyTCcTByOIME KIIIOYH B OHOM u3 (aityoB momedeHsl B Tabaure kak "NO KEY". Ecsiu 3HaYeHUs He COBIAIAIOT, 9TO CHUMA-
emcsa PassuwueM.

IIpoGensl, 3HaKK TalynsAnuu, MyCThlE CTPOKU H MOPSAAOK CJIELOBAHUS CTPOK HE IPUHUMAIOTCS BO BHEMAHHE (IIEPECTAHOBKA
CTPOK B IIPEJAEIax OZHOTO BIOKA HE CHUMAEMCH PAAUBUEM ).

IIpu 5TOM y4mTHBaeTCs: peructp Oyks (Hanpumep, 3HageHus True u true 6ydym onpedeservi kax pasdausue) n a3bK (OyKBEL
KUPHJUTAIBL U JIATUHUIBI PA3IHIalOTCs).
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Control

["] Position

("] Speed

[] Encoder

[] Power voltage

Power curren
mA

[V] Power current
USB voltage
USB current
(V] Winding A voltage
(V] Winding B voltage

Yoltage A,
v
N O N B

Letadoaalaralsnsl

)
S

Winding C voltage
[V] Winding A current
[¥] winding B current

Winding C current

s (=] N -
Lotslotalytalstgl

Yoltage B,

PWM Level
("] Temperature
[ Joystick
(7] Analog input
Flags

Current A,
x10 mA

| [
-+ (]
o O
o o o o

Current B,
x10 mA

SYNC_OUTPUT
SYNCTINPUT
SOR
GPIO LEVEL
ON_LEFT
BUTTON RIGHT
E

o> 1= 2= = 1o Tx - T»

MMM e
11

| UL

0

datasize: 63 KB stopped

Puc. 5.18: Okno rpadukos nporpammbr XILab
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B sieBoit yacTu OkHA pacnosiokenbl rpaduKu BeJUYMH, B IPABOil dacTu okHa pacrosoxen 0siok Control,
CoZepIKaIyii 3JIeMeHTh yrpasjienus rpadukavu. Beepxy 610xa Control pacmosoxkenst dhJyiaru BKIIOYEHUST
pasnmmusbix rpadukos, Bun3y O0ka Control pacmosioxkena rpymna KHOMOK JJIs YIPABJIEHUS COXPAHEHHBIMU
JTAHHBIMU TPAPUKOB.

5.2.5.1 Orvobpaxaemblie Ha rpacmkax BeSIMUUHDI

e Position - mepBUYHOE TTOJIe, B KOTOPOM XPAHUTCS TEKYIIAs TO3UINNS, KaK Obl HI ObLJIA YCTPOEHA, 00paT-
Has CBA3b. B ciyuae pabdorsr ¢ DC-MOTOPOM B 3TOM TOJI€ HAXOAUTCSA TEKYIAs TMO3UIUS 110 JAHHBIM C
9HKOJIEPA, B ciryudae paborsl ¢ IIT]1 (1narosbiM JBUTATEIEM) B 9TOM I10JI€ COAEPKUTCS 3HAYEHUE TEKYIel
[O3HUIMH B IIArax;

e Speed - Tekyiias CKOPOCTD;

e Encoder - IO3WINST TIO BTOPOCTEIIEHHOMY JATYNKY TTOJIOKEHUST;
e Power voltage - Hanpsi?KeHNe CHJIOBOW YacCTH;

e Power current - TOK IOTpeOIEHUsT CHIOBOM 9aCTH;

e USB voltage - manpsixxenne na USB (ycrapemo);

e USB current - Tok norpebnennst mo USB (ycrapesno);

o Winding A current - B ciiygae IITJI, Tok B 06MOTKe A; B ciiydae GECIIETOYHOrO, TOK B TEPBOH OOMOTKE;
B ciyuae DC B eluHCTBEHHOIT;

e Winding B current - B cayuaae LI/, Tok B obmoTke B; B ciiyduae 6ecIieTouHoro, TOk B BTOpOil 0OMOTKE;
B ciayuae DC mHe ucnonn3yercs;

e Winding C current - B cydae 6eciieTo9HOro, ToK B Tperbeit oomorke; B ciayuae I u DC #e ucnosnb-
3yeTcs;

o Winding A voltage - B cayaae ]I, nanpsizkenue Ha 0OMOTKe A; B citydae GECIIeTOYHOr0, HAIPSIXKEHUE
Ha TepBOii 06MOoTKe; B ciyuae DC Ha eIMHCTBEHHOI;

e Winding B voltage - B cnygae /1, manpskenune Ha 00MoTKe B; B cityuae OeCiieTovHOro, HAPsIKEHNEe
Ha BTOPOii oO6MoTKe; B ciaydae DC He ncnonb3yercs;

o Winding C voltage - B citydae 6eCiieTro9HOrO, Halpsi?KeHUe Ha Tperbelt oomorke; B ciaydae I u DC
He MCHOJIb3yeTCsT;

o PWM level - koapdpunuent 3anonnenus IIVM (Tonbko s aBuraresieil HOCTOSHHOIO TOKA);
o Temperature - TeMIepaTypa MpPOIECcCOpa KOHTPOJLIEPa;

o Joystick - 3nadenue BXOJHOIO CHUI'HAJIA OT JI2KOMCTHKA,

e Analog input - 3HaUEHUE aHAJIOTOBOTO BXOJA JJIsl MOJIB30BATEIHCKUX 3aaY;

e Flags - cocrosinre (hJyraroB KOHTPOJIIEPA.

5.2.5.2 ®yHKkuUU KHOMOK
e Clear - ouuinaer COXpAHEHHBIE JAHHBIE U OKHO I'DA(UKOB;

e Start - madmHaeT 3amuch JAHHBIX W OTOOpaxkeume rpadukoB. Eciau Brarouena ommus «Break data
update when motor stopped» B Program -> Graph, 10 3amuch JaHHBIX U aBTOIPOKPYTKA TPadUKOB
[IPU OCTAHOBJIEHHOM JIBUTATEJIE TPOUCXOIUTDH He OYyIeT;

e Stop - OCTAHABIMBAET CYUTHIBAHUE JTAHHDBIX;
e Save - coxpaHser gaHHbE rpaduKoB B dail;

e Load - 3arpyxaer maHHbIe rpAdUKOB U3 paHee COXpaHeHHOTO (daiia;
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o Export to CSV - skcnoprupyer nansbie rpadukos B daiin dopmara CSV

5.2.5.3 OrpaHnyeHue 3Ha4veHuns

Ecnu ycranoBjieHO Orpanndenue Jjisi CKOPOCTH, HAPSI?KEHN S CUJTOBOM YaCTU WJIM TOKA MOTPEDIEHNUsT CHIIOBOM
9acTH, 3TO OrPAHWYeHrEe OTOOparkaeTcs Ha rpaduke MyHKTUPHON JIMHAECH:

~ (V] Encoder
9E -
oa 20 || Power voltage
o
2 "] Power current
10 -
|| USB voltage
0 ("] USB current

Puc. 5.19: I'paduk ckopocru B nporpamme Xilab c orpannuenunem ckopoctu

5.2.6 CkpunTtbl

Kwomnka, «Scripty u3 24061020 0%Ha TPOTPAMMBI OTKPBIBAET OKHO JIsT PAOOTHI CO CKPUTITAMH.
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Scripts SM1 n

| ~ | Control

Start

Stop

var axes = [J;
var number_of_axes = 0;
var last_serial = 0;
while (serial = get_next_serial(last_serial))
axes[number_of_axes] = new_axis(serial);
log("Found axis * + number_of axes + " with serial number ™ + serial);
number_of_axes++;
last_serial = serial;
for (vari = 0; i < number_of_axes; i++)

axis_configure(axes[i]);

while (1)
for (vari = 0; i < number_of_axes; i++)
go_first_border(axes(i]);
go_second_border(axesl[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.Accel = accel; |/ set t Load
m.Decel = decel; t
axis.set_move_settings(m); & moveme ettings into the controlle Save

Puc. 5.20: Okno ckpunros XILab

B neBoit wactu OKHA PACIIOIOKEHO TIOJIE IJIsT PEIaKTHPOBAHNUS TEKCTAa CKPUIITA, B TPABOH 4acTh OKHA, pac-
mostoxker 6J10k Control, comepskamuii 3J1eMeHTHI YIPABJIEHS CKPUIITAMHE.

5.2.6.1 ®yHKUMM KHONOK

e Start - 3amyckaer BbIIOJHEHHE CKpHUIITa. HeakTuBHA, ecn cKpunT y:xe Boinoasercs. Cpasy mocie Ha-
2KATHs KHOLKY U [0 HAYAJ18 MHTEPIPETAIUY CKPUITA IIPOUCXOUT ABTOMATHIECKOE COXPAHEHUE CKPHUII-
Ta BO BpeMeHHBbIH daitn (cM. HuxKe).

e Stop - OCTaHABIMBAET BBHINOJHEHUE CKpUNTA. HEeaKTWBHA, €C/IM CKPUNT B JTAHHBIII MOMEHT HE BBITOJI-
HAETCH.

e Save - BBI3BIBAET JAMAJIOr BbIOOpa (haiiyia KyJa OyJeT COXpaHeH TeKyIui CKPHUIT, OTODPAXKAEMbIil B
okue. HeakTnBHA BO BpeMs BBITTOJTHEHWST CKPUIITA.

e Load - BBI3BIBAET AMAJIOT BHIOOpA (baiiia [jis 3arpy3Ku B OKHO CKpuNTOB. HeakTuBHA BO BpeMsi BBITIOJI-
HEHUs CKPUNTA. BHUMaHue, B Ciiydae 3arpy3Kd BCe HECOXPAHEHHDbIE M3MEHEHUs TEKCTa B OKHE OyIyT
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LHOTEPSHbI!

B MomenT cTapTa mporpaMmbl B OKHO «Scriptings 3arpyzkaercs mocaeaHee COXPAHEHHOE COIEPIKUMOE TEKCTA,
B OKHe. ABTOCOXpaHeHHe IPOUCXOAUT Hepe, KasKIbIM CTapTOM CKPHUIITA, & TaKzKe Iepes BhixogoM u3 XILab,

daiin aBToCOXpaHeHUsT HAaXOMUTCA B JUPEKTOPUHU I0JIb30BATE]bCKUX HACTPOEK IMIPOrPaMMbl M MMEET HMs
«scratch.txt».

IIpumeuanme: Broinosrerne CKpUNTa OCTAHABINBACTCA MPH HAKATHKA KHOMKH <«StOp» B TJIABHOM OKHE
MPOTPAMMBI, 3TO CAEJIAHO JJIs SKCTPEHHONW OCTAHOBKW [IBUKEHUS B CJIydae HEOOXOIUMOCTH.

Kuonka STOP nocbutaer KOMaHIy HEMEIACHHOT OCMAHO6KY KAXKIOMY KOHTPOJLIEPY, cOpachiBaeT UX CO-

crosinust Alarm, ounmaer ux 6ydepbl KOMaH/, JJjis CAHXPOHHOI'O JBUXKEHUS ¥ OCTAHABJIMBAET BbIIOJTHEHUE
CKDUIITA, €CJTN OH 3alTyIIeH.

Onucanue a3vika CKpunmMoO6 HaXoAUTCs B pasaesne [IporpaMvupoBaHue.

5.2.7 Jlor XiLab

[ XiLab1.19.1- SM1 - m} X

Power Control

Power voltage: 12.09V

Power current:  6mA 0 00 0 Charts...
Temp.: 36.6 °C u m m

Saipts...
Motor
Speed:  0.000 mm/s 0
Command: Soft stop Go home
Power: Uknwn
f e~ Cydic
0 5 10 15 20 25
Program ; Zero
Syncbuf free: 0 Stop
4 4 - | 3 [ 2]
Save log
Move to | 0.000 mm S
Clear log
shifton l 0.000 mm H
Exit
Date Time Source Message

2022.02.28 11:54:26.549 Script Found axis 0 with serial number 1
2022.02.28 11:54:36.620 XiLab  Essential settings changed: possible microstep rounding error and/or incorrect movement settings. Please

Puc. 5.21: Okno sora nporpammbr XILab

B mmxmeit wactn riasroro okuHa XILab pacmososker J1or, B KOTOPBIH 3aMUCHIBAIOTCS COOOIIEHNST OT GUOINO-
Teku libximc. B mero rak:ke BBIBOASTCS coobmennsa camoro XILab n marepmperaropa cxkpunmos.
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Jlor umeer 4 KOJIOHKMU: JdaTa 1 BpeMd BOZHUKHOBEHUA 3allMCU, KCTOYHUK U TEKCT COO6meHHH.

CooOrrienrisi UMEIOT yPOBEHb JIOTTUPOBAHUSI, O3HAYAIOIINI BAaXKHOCTH COOOINEHHUsI: OMUOKA, MPELynpexKIe-
Hue u uHGOpManuoHHoe coobmenne. CoobeHns OMMOOK BBIBOISATCS KPACHBIM IIBETOM, ITPEIYPEXKIEHUs
KEJITBIM, TH(POPMAITHOHHBIE COOOIEHUST 3€IEHBIM.

Hacrpours Tun BbIBOIUMBIX COOOIIEHMIT B JIOI MOXKHO HA BKJIaJke Hacmpolixa no2uposarus B OKHE HACTPOEK
TIPOTPAMMBI.

5.3 Hactpoiikn koHTponnepa

5.3.1 Hacrtpoiika kuHematuku aswxerus (LLlarosbiii gsuratens)

B okue Hacmpotixu npozpamms. Device -> Stepper motor
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~ Device -
Borders Motor parameters
Maximurm ratings ] Revers
Motor & Driver type )
DC motor [ Move with max speed
BELDC motor Limit speed with max speed
Stepper motor Max nominal speed |25.DDD mmyjs = |
Power management
Brake control Nominal current | 500 mA S |
Cnn.trol D Current as RMS
Position control
Home position Motion setup
PIDY control
TTL sync Working speed | 5.000 mm/s >
UART [] Backlash compensation 0,250 mm =
EXTIO
About device Backlash compensation speed 0.250 mm/s =
¥ Program Acceleration |5.DDD mmjs2 > |
Interface
Cyclic motion Deceleration |1[J.DDD mm/s? = |
Leg Steps per turn |2[JD steps > |
Graph
User units Microstep mode 1/256 step
Cuick start
About Feedback
v Stage ) None

Positicner name

T
0
M

M

Type Autodetect -

Encoder counts per turn 4000 counts -

[] Encoder reverse

[] Adaptive holding algorithm

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. 5.22: OkHO HACTPOEK KUHEMATUKY JIBUKEHUS TIIArOBOTO JIBUTATEJIS

5.3.1.1 Motor parameters - HacTpoiikun, HEMOCPEACTBEHHO CBSI3aHHbIE C 3/IEKTPOMOTOPOM

Revers - ycranoska 3Toro ¢Jiara mo3Bosisier CBA3aTh HAIIPABJIEHUE BPALIEHUSA MOTOPA C HAIIPABJIEHUEM CUETa
TekyIeit no3uruu. U3mennre cocrosinue diara, ecjid MOJIOKUTEIFHOE BPAIIEHNE MOTOPa YMEHBIITAET CUeT-
quk mo3unuu. /leiicTeue 3Toro diara paBHOCHIBHO TOIKIIOYEHUI0 OOMOTKY MOTOPA B 00OPATHOH MOJISIPHOCTH.

Move with max speed - pu ycTaHOBIEHHOM (PJare MOTOP UTHOPHPYET 33JAHHYIO CKOPOCTH W BPAIAETCS C
MAKCUMAJIbHOU JOMyCTUMON CKOPOCTBIO.

Limit speed with max speed - pu ycTaHOBIEHHOM (Jiare KOHTPOJJIEP OTPAHUYNBAET MAKCHMAJBLHYIO CKO-
POCTH TIO KOJIMYECTBY ITArOB B CeKyHIy 3HadenuweMm monst Mazx nominal speed. Hanpumep, ecim CKOpOCTbH
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[IPEBBICUJIA HOMHUHAJbHOE 3HAYEHHE, KOHTPOJLIED OyJeT CHUXKATH BBIXOJHOE BO3/EHCTBHE, IIOKA 3HAYEHUE
CKOPOCTH He BEpHETCs B Mpeesibl HOpMbl. OIHAKO NMPH 3TOM KOHTPOJLJIED OCTAHETCS B pAbOYEM COCTOSTHUHU
n OyJieT BBITOJIHATH TEKYILYIO 3a/aty.

Maz nominal speed - HOMUHATbHAST CKOPOCTH PAOOTHI MOTOPA.

Nominal current - HOMUHAIBHBIN TOK Y€pe3 ABHUTATEb. KOHTpOLIED OyAeT OrpaHnauBaTh TOK STUM 3HATE-
HUEM.

Current as RMS - tpu ycranoBjenHoMm dJare 3aJaBaeMOe 3HAYEHNE TOKA WHTEPIPETUPYETCS KaK CPEe-
HEKBAIPATUIHOE 3HAYUEHHE TOKa, ecau (PJar CHAT, TO 3a7aBAaeMOe 3HAYEHHE TOKA WHTEPIPETHPYETCS Kak
MaKCHUMAaJbHAS aMILIATYIa TOKa. Ilompobuee B pasmene Pacuém HOMUHAALHO20 TOKG

5.3.1.2 Motion setup - HacTpoiiku, CBsI3aHHbIE C KUNHEMATUKOW OBVKEHUS
Working speed - CKOPOCTH IBUKEHUSI.

Backlash compensation - xomnencarus modra. Tak Kak MeXaHWKa MO3UITHOHEPa HE WIeaTbHA, CYIEeCTBYET
paziudue Mpu MOAXOAE K 3aJaHHON TOYKe crpaBa u cieBa. [Ipu BKIIOYEHHOM PEKUME KOMIEHCAIWH JTI0gh-
Ta H03ULUOHeD Oy/1erT HOAXOAUTh K TOYKE BCEr/ia C OJHOM CTOPOHBI. YCTAHOBJIEHHOE 3HAYEHHE OILPE/IEssdeT
KOJIMYECTBO IAaroB, Ha KOTOPOE MO3UIMOHEDP OYIeT MPOXOAUTH 33JaHHYI0 TOYKY UTOOBI BO3BPAIATHCS K HEN
C OJIHOH W TOW 2Ke CTOPOHBI. Kcjm ykKa3aHHOE YHCI0 OOJIbINe HYJIs, TO3UIIHOHED OYIeT MOAXOAUTH K TOUYKE
BCerza cnpasa. Ecjm MeHbIle Hysis, TO BCEra CJIEBA.

Backlash compensation speed - ckopoctb KommeHcanuu JodTa. [Ipy BKIIOUEHHOM peXKUME KOMIICHCAITHN
atodTa Backlash compensation no3urimonep OyJeT MOAXOAUTH K TOYKE CIIPABA WJIH CJIEBA C YCTAHOBICHHOM
CKOPOCTBIO, OMPEIEISIeMO KOJTUIECTBOM IIArOB B CEKYHLY.

Acceleration - BRinouaer pexXuM ABUKEHUA C YCKOPEHUEM, 9MCJIOBOEC 3HAYCHUE TIOJIA 3TO BEJIMNYINHA YCKOPEHUA
JBUXKEHUA.

Deceleration - BesmunHa 3aMelJICHUS JIBAXKCHUSL.

Steps per turn - onpeaenser i KOHTPOJIIEPA KOJTUIECTBO MIAr0B JJisi COBEPIIIEHNS MOTOPOM OHOTO TTOJTHOTO
obopora. [Tapamerp ycTaHaBINBaETCSA MOJIH30BATEIEM.

Microstep mode - pexxum nesnenus mara. Jocrynuo 9 pexkuMoB: oT 1esioro mara a0 1/256 mara. Ouucanue
pexRuMOB B pasuene [loddeporcusaemvie munsv, MOMOPOs.

5.3.1.3 Hacrpoiiku obpatHoii cBsizn

B kadecrBe mardmka 0OpaTHON CBS3U JJIs MIATOBBIX JBUTATEJIEH MOXKET WCIOIH30BATHCA SHKOAEp. s 1ma-
TOBBIX JIBUTATEJIEH JOCTYITHO YeThIPE PEXKUMA 00PATHON CBA3M.

None - 6e3 obparHoii cBsA3u. JIBU2KEHNE OCYIIECTB/ISETCA B IIAraX.

EMF - pexkum 6€3 narunka, ynpasjienne no ooparuoit 9/1C. Ha Hu3kux cKOpoCcTsax paboTaeT KaK 4aCTOTHBIH,
HA BBICOKHX - C OIEHKO MOJIOKEHNST POTOpa. ABTOMATHYECKN MANTUPYETCs K HATPY3Ke U OrPAHUIEHUSIM
[0 TOKY /HAIPSIKEHHUIO.

Encoder - pexum 3aJaHus JIBUMXKEHUsI B BeJIMYUHAX OTCYETA 3HKOZAepa. [Ipu BRIIOYEHWM TAHHON ONIUU
JIOCTYTIEH BBIOOP THIIA FHKOAepa: HeauddepeHnuaabublit, muddepeHnunaabHbIil WIn a8MoMamuveckoe onpe-
desenue.

Encoder mediated - B 9TOM Cilydae ABUKEHUE OCYIIECTBJISETCH 38 HECKOJBKO UTEPAIUil C KOHTPOJIEM ITOJIO-
JKEeHUsI TI0 3aBEPIIEHUI0 KaK/I0W UTepaIfu 10 IHKOJIEPY.

Encoder counts per turn - mapaMerp ONPeIeseT KOJIUIeCTBO UMIYJIBLCOB 9HK0Jepa Ha OUH TIOJTHBIA 060pOT
OoCH MOTODA.

Encoder reverse - peBepc HKOzEpA.
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Adaptive Holding Algorithm - BKIIOYEHHbIH aJalTUBHbBIA AJIOPUTM YJIEPKAHUs 103BOJII€T KOHTPOJLIEPY
COXPAHATH 3aJaHHOE TOJIOXKEHWE TOCTe 3aBEpIeHNs TTepEeMEIIeH . ITO MOXKeT OBITh TIOJE3HO, €CIM BaM
HY?KHO, 9TOOBI JBUTATEIb MEPEMECTUIICS B OMPEIEIEHHOE MOJIOKEHNE W HAIEKHO YIAEP>KUBAJ €r0

5.3.1.4 Encoder signal filtering

Encoder signal filtering
(®) Mo filtering

() weak filtering

() Medium filtering
() strong filtering

Puc. 5.23: Hactpoiiku dunprpanun Curaasia SHKOAEPA

No filtering - @uibrp BbikI0YeH (Oyner npuxoauTb HeOOpaboTaHHbBIN curHA FHKOAEPa). Makcumaib-
Has MOAIEP’KUBaeMast YaCTOTa, SHKOAEPHOTO curHaga - 5 MI'.

Weak filtering - Briounts cnabyio dunbprpanuo. Makcumanbuas gacrora - 3 MI'r.

Medium filtering - Brroants cpepuon dunbrpanuio. Makcumanbaas gacrora - 1 M.

Strong filtering - Bkitouurs cusibhyio dunbrpanuio. Makcumanbias gacrora - 300 k[,

5.3.1.5 BackEMF estimator

Tlons axmyaavHv, moavko das pesrcuma EMF. Bombite naHbOPMAUT MOAHCHO HATIMU 1LY,
e Resistance - conporussiienne oomorku R ()
e Inductance - nagykruBHOCTL OOMOTKU L H

e Back EMF coefficient - morokocuensienue poropa A, Hm/A

5.3.2 Hactpoliika guana3oHa ABUXKEHUSI U KOHLEBbIX BblK/to4HaTene

B okue nacmpoer npoepammv, Device -> Borders
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Settings Axis2

v Device
Borders
Maximum ratings
Motor & Driver type
DC motor
BLDC motor
Stepper motor
Power management
Brake control
Control
Position control
Home position
PID control
TTL sync
UART

Borders setup

O By position

Left border -338.50 deg

Right border 3.50 deg

(®) By limit switches
Limit switch 1

Pushed position |open
Border left
Limit switch 2

Pushed position | open
Border right

[] Border misset detection

EXTIO [ stop at left border
About device

v Program [[] stop at right border
> Interface
Cyclic motion
Log
> Graph
User units
About
v Stage
Positioner name
Stage
Motor
Encoder
Hall sensor
Gear
Accessories

8MR151-30.cfg

Load settings from flash = | Load settings from file...
[~ Defauit file location Save settings to flash Save settings to file...

Compare two files

Reset ok ][ concel | [ sosly

Puc. 5.24: OKHO HaCTpPOEK JAuAalla30HA JBUXKEHHUsI ¥ KOHIIEBBIX BBIKJIOYATE el

I'pynmna mapamerpoB Borders setup comepkut mapaMerpbl TPAHUI] U KOHIIEBBIX BBIKJIIOUATEEH. DTH mapa-
MEeTPBI MO3BOJIAIOT MPEIOTBPATUTD BBIXO/ MO3UIMOHEPA 33 IOMYCTUMbIe (DU3NIECKUE TPAHUIIBI €r0 TIepeMe-
IIEHUS WK OTPAHWYHUTD JUAMIA30H IePEeMEIeHnsl B COOTBETCTBUH C TPEDOBAHUSME MOJIb30BaTe A ['panuiibt
MOI'YT OLUPEAENATbC JIOO 110 OJIOKEHUTO 03UIMOHEPA (OlPeIesIsieMOMY [0 BHY TDEHHEMY CYETUYUKY ILArOB
KOHTPOJIIEPA), MO0 1O KOHUELBHLM EbIKAIOUATNENAAM, YCTAHOBJIEHHDIM B KPANHUX [IOJIOXKEHUSIX II03UIUOHEDPA.

Eciu anmapaTHbIX OrpaHuYduTe el Ha UATIA30H IBUYKEHNS HET, & MO3UIINOHED TPedyeT TaKOrO OrpaHuIeHNs,
TO MOZKHO UCIOJIb30BATh MPOTPAMMHbBIE KOHIIEBBIE BBHIKIIOUATENN. /119 YCTaHOBKY TPAHMUI] IO BUPTYAJTbHBIM
KOHIIEBBIM BBIKJTIOYATENSIM HEOOXOAUMO BhIOpaTh MyHKT By position u ykasarh 3uadenus: Left border u Right
border, KOTOpbIE COOTBETCTBYIOT JIEBOMY U IIPABOMY Kpaio coorBeTcTBeHHO. Vcnosb3yiorcs momns jieBoit rpa-
HUILbL U UPABOI IpaHulpl (3HAYEHHE [IPABON I'PAHULIBL J10JKHO ObITh Gosible JieBoit). B 910oM pexxume JieBbiil
KOHIIEBUK CUMTAETCHA aKTUBHBIM €CJIN TeKYIIas TMO3UIN MeHbITe JIEBOM I'PAHUIIBI, & MPAaBBIi - €CJIN TeKYIas
mo3unus OOJIbITIe TPABO TpaHuIlbl JuKeHus. CpabarbiBaHWe TTPOUCXOIUT 38 BPEMs OKOJIO OTHON MUJIIHCE-
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KYH/JbL.

Ilpeaynpexagenune: IIporpaMMHOE OrpaHMYeHHE IHANA30HA paboTaeT HAMEKHO TOJBKO, €CJIA He IPo-
HCXOIXT HEIOCPEICTBEHHOrO 3a4aHus HoBoi no3uiuu Komasgamu ZERO wium SPOS, wer norepu maros
WM HEMCIPABHOCTH SHKOAEPA, IIPH €ro HCIOJb30BAHUY )1 NO3UIUOHUPOBAHNSA, & TAKXKE HE IPOUCXOIUT
JaCTO# IMOTepU MATAHUS BO BpeMs JBuxKeHus. Eciin BOSHUKIA OfHA U3 TaKUX IIPOOJIEM, TO IPOrPAMMHbIHA
JMANa30H HAJI0 MEePEeHACTPOUTh. ABTOMATHYECKH 3TO MOXKHO CIEIATH €CJIU €CTh MOAXOISINNA OMOPHLIA
JATYHK C MOMOIIBIO A6MOMAMUYECKOT KAAUOPOSKU HYAe60T NO3ULUL.

it yCTaHOBKM T'PAHUI] IO KOHIEBBIM BBIKJIIOYATEIIM HEOOXOAMMO BbIOpaTh HMyHKT By limit switches u
HACTPOUTH PAOOTY KaXKIOT0 M3 JABYX KOHIIEBBIX BRIKJIOUYaTeneit Limit switch 1 u Limit switch 2.

Pushed position - cocTosiHUEe KOHIIEBUKA, KOTJA OH JOCTUTHYT: 3AMKHYTO€ UJIU PA30MKHYTOE.
Border - pacnionoykenre JaHHOTO KOHIEBUKA: CJI€BA UJIU CIpaBa pabodero auamna3oHa MO3UIMOHEPA.

Juist upuHYy AU TEIbHON OCTAHOBKY MOTODA 1IPH JOCTUZKEHUU I'Panul, orMersre Stop at left border w/unu Stop
at right border. Torma KOHTpoO/LIEp OyIET UTHOPUPOBATH JIFOOBIE KOMAHIBI, MOIPA3YMEBAOIINE IBUKEHUE B
CTOPOHY KOHIIEBUKA, €CJIH COOTBETCTBYIOIIHI KOHIIEBUK Y¥KE€ TOCTUTHYT.

IIpu mocTrkeHUU TPAHUYIHOTO TOJIOYKEHWS 3arOPAeTCs COOTBETCTBYIOIINI WHINKATOD B TJIABHOM OKHE IIPO-
rpaMMBbl.

Ecmu dbaar Border misset detection yCTaHOBJIEH, MOTOD OCTAHABJIUBAETCS TPU ITOCTUYKEHUN OOOMX TDAHMUIIL.
DTa HACTPOITKA HYKHA JJI8 TPEIOTBPAIIEHUS TOJIOMKHU JIBUTATE IS TPYA OOHAPYKEHUN MOTEHIIHAIHHO HEeIpa-
BUJIbHO HACTPOEHHBIX KOHIEBUKOB. O0s13aTe/IbHO MpOYuTaiiTe OAPOOHEE PO pabOTy KOHTPOJIIEPA B STOM
pexmme B pasaene Pacnoosicenue KOHUesuT 8blKkA0Mamenet: Ha MmpPpaHciAmopar.

5.3.3 Hactpoiika npegesibHbiXx NnapamMeTpoOB KOHTpoOJiepa

B oxne nacmpoex uporpammbl Device -> Maximum ratings

5.3. Hacrpoiiku koHTponnepa 178



8SMC5-USB
PykoBsopgcteo nonb3osarens, Boinyck 2.30.3

~ Device
— Critical board ratings
Maximum ratings Low voltage protection
Motor & Driver type
DC motor Low voltage off |BEII:IIZI my B |
BLDC motor Max current (power) | 3000 mA = |

Stepper motor
Power management

4k

Max voltage (power) |4DEIUD mv

i Max current (usb] 450 mA B
Control
Paosition control Max voltage (usb) 5200 mV s
Home postiion Min voltage (usb) 4200 mv -
PID control
TTL sync Max temperature 80 °C =
UART
EXTIO Misc
P Switch off power driver on overheat (=125 =C)
~ Program
] Swi ier dri ;
Interface Switch off power driver on H bridge alert
Cyclic motion Enter Alarm state when edge misset iz detected
tog [ sticky Alarm flags
Graph . .
User units ] Enable Braking Overvoltage Protection (BOP)
Cuick start ] weM alarm
i ] Engine response Alarm
v Stage

Positiocner 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. 5.25: OKHO HaCTpOEK KPUTHIECKUX TAPAMETPOB KOHTPOJLIEPA

Critical board ratings - 3ra rpyiima mapaMeTpoB OTBeYaeT 3a MaKCHMAaJIbHbIE 3HAYeHNs BXOLHOro ToKa Mazx
current (power) u nanpsikenusi Maz voltage (power) Ha KOHTDOJLIEDE, MAKCHUMAJIbHbIE 3HAYeHUs TOKA Maz
current (usb) u nanpsikenust Maz voltage (usb) na USB, munumasnbuoe 3nadenue nanpsikenust Min voltage
(usb) na USB, a taxxke remneparypy Temperature njarsl (eCliu U3MEPEHUE TEMIIEPATYPBI TIPOU3BOIUTCS Y
JIAHHOW BEPCUU KOHTPOJLIEPA,).

Ecnu 3nadenne Toka, moTpebIseMOoro KOHTPOIEPOM WM BEJIMYUHA MUTAIONIEr0 HAIPSIKEHUsI, UK TeMIIe-
parypa BBIHIYT 3a Ipeebl YyCTAHOBIEHHBIX 3/1eCh 3HAYCHUI, KOHTPOJLIIED OTKJIIOYAET BCE CUJIOBBIE BHIXOJIbI
u nepexogur B cocrogaue Alarm. ITpu 3rom B riaBHOM OKHE Takzke Oyzuer undgopmanus o cocrodanuu Alarm
(dbou OKHA CMEHWTCS Ha KPACHBI) U Y MapaMeTpa BBIMIEIIIEro 33 JOMYCTUMBIE MPAHUIILI 3HAYEHUE OTOOPa-
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2KaeTCd CMHUM WJIM KPaCHbIM IIBETOM (HI/I}Ke MJI BbIIIE I10POra COOTBeTCTBeHHO).

IIpu ormedennom duare Low voltage protection BRIIIO9AETCS 3aIMUTa OT HU3KOTO HANPSIKeHWA uTaHus. Low
voltage off 9TO TO HANPsSIKEHNWE MUTAHUSI, IPU KOTOPOM KOHTPOJIJIEP MEPEXOAUT B cocTostaue Alarm.

B rpyuny Misc BXoadT Bce OCTajibHbIE HACTPONKU KPUTUYECKUX IIAPaAMETPOB.

Switch off power driver on overheat (>125 °C) - ycTanOBKa JAHHOTO MEPEKIIOUATENST 00CCIEUNBAET COCTOSTHUE
Alarm tpu neperpese.

Switch off power driver on H bridge alert - yctaHoBKa JaHHOTO MEPEKJIIOYATEIS 0DECIIEUNBAET COCTOSHUE
Alarm npu curHane HENMOJAIKH B CHJIOBOM JpaiBepe.

Enter Alarm state when edge misset is detected - nupu ycraHoBke 3Toro ¢piara KOHTPOJLIEP BOMIeT B COCTO-
suve Alarm mipu o0HApYKEHUN JOCTUXKEHWsI HEBEPHON rpaHuIlpl (CpabaThiBaHue MPABOrO KOHIEBUKA, MPU
JIBUYKEHUU BJIEBO, UJIM HA00ODOT).

Sticky Alarm flags - 3anmunanue cocrosaust Alarm. Ipu casrom duare Sticky Alarm flags kouTposnep cuu-
maer duar npudunbl Alarm npu eé ucuesnoBenuu (HAUPUMED IIPEBBILEHUE TOKA [IPOU3OLLIO, 8 JAAJbIIE
0OMOTKY OTKJIIOYMIIMCH U TOK CHOBa, cuusuics). Ilpu ycranosiennom duare Sticky Alarm flags daaru upu-
ynHbl Alarm u cam pexxkum Alarm OYUINAIOTCS IIPH MOCBLIKE KOMAHILI Stop.

Enable Braking Overvoltage Protection (BOP) - eciu 9Ta oniysi BKJIIOYEHA, W UCIIOJIb3YETCs IArOBbI J1BUTA-
resib 6e3 obparHoit cBs3u (Tun None), cKauky HANPsiKEeHUsl ITUTAHKs BbI3bIBAIOT AKTUBAILMIO KOHTPOJIIIEPOM
HmKHAX Kiaiodeil H-mocTa, 3aMbIkas OOMOTKH JBUTATENs HA 3€MJIIO. JTO IOMOTAET IPEIOTBPATHTHL COOH B
CUJIOBOI 1Ienn, BbI3BAHHBIE PeKyliepalyeil SHeprum TOPMOXKEHUS OT JIBUTATEJIS.

WRM Alarm - npu ycraHoBKe 3Toro ¢Jiara KOHTPOJIJIEP BOHIET B cocTostaue Alarm, ecim mMeercs 3HAYM-

TeJIbHAsT Pa3HUIA B COMPOTHUBJICHNN OOMOTOK IIAroBOro Apuraress. Ojar peaJn30BaH /1 PAOOTHI B PeXKUMe
Feedback None.

Engine response Alarm - npu ycraHoske 31oro ¢uiara KOHTPOJLIEP BOijaer B cocrognue Alarm B orBer Ha
JIefCTBUE YIIPABJIEHUS JIBUTATEJIEM.

5.3.4 Hacrpoiika napameTtpos 3HepronoTtpebseHuns

B okue nacmpoer npoezpammo, Device -> Power Management
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Settings Axis2 n

v Device

v~ Program

v Stage

Borders
Maximum ratings
Motor & Driver type Current in hold mode I 50 %
DC motor
BLDC motor
Stepper motor (] Power off when stop

Power management Power off delay 60's

Brake control
Control £ Jerk free

Position control Current set time 300 ms
Home position
PID control
TTL sync

UART

EXTIO

About device

@ Current reduction enabled

4»

Current reduction delay I 1000 ms

4

i

4»

> Interface
Cyclic motion
Log

> Graph
User units
About

Positioner name
Stage

Motor

Encoder

Hall sensor
Gear
Accessories

8MR 151-30.cfg
Load settings from flash = | Load settings from file...

[ Defauit file location | Savesettings to flash | | Save settings to fie...

Compare two files

Reset | ok ][ concel | [ sosly

Puc. 5.26: OkHo HACTPOEK dHEpPromnoTpedeHus

Current reduction enabled - Brkirouenne QyHKIINN CHUKEHUST SHEPTOMOTPEOICHNS.

Current in hold mode - mapaMeTp OnpeneIseT ypoBeHb TOKA B % OTHOCHTEIHHO HOMHUHAJIBHOTO 3HAME-
nus B pexkume yzepxkanus (hold mode). duanazon suadenwnii: 0 .. 100%.

Current reduction delay - napamerp oupejesisier 3aJepKKy or mnepexoga B cocrosinue STOP 1o ymenn-
menns Toka. 3mepsderca B mc. Ananazon 3uadenwii: 0..65535 mc.

Power off when stop - BkoYenue (GpyHKINN BBIKJIIOUEHUS MUTAHWS ¢ OOMOTOK MOTOPA MPU MEPEXOIe
B cocrogaue STOP.

Power off delay - napamerp ompejiesnser 3aJepKKy B CeKyHJax oT nepexoja B cocrosuue STOP 1o
TTOJTHOTO OTKJ/TIOYEHUS MUTaHus MoTopa. unamazon 3nadenwnii: 0..65535 c.

Jerk free - Britodenue (DyHKIMU CryIa’KUBAHUS TOKA [IJIsT YyCTPAHEHWs BUOpAInii MOTOpA.
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o Current set time - napaMerp Opeeser BpeMsl YCTAHOBJIEHUS TOKA B MUJUIMCEKYHIaX. TOK HEe MOXKer
MeHAThCsA ObicTpee, uem Ha 100% oT HOMUHAILHOTO 3a 31O BpeMs. Inanason swagenwmii: 0..65535 mc.

IlogpobHoe onucanue TUX MAPAMETPOB HAXOIUTCS B IVIABE YNPUBACHUE TVUTMAHUEM MOTIOPA.

5.3.5 Hactpoiika ncxogHoro nono>xeHus

B oxne nacmpoex npoepammo. Device -> Home position

Settings Axis2 B

v Device
Srcers istmove drecton |
Maximum ratings
Motor & Driver type 1st move speed ] 1.00 degfs = ]
DC motor o ]
BLDC motor Shop afieg | v-‘
Stepper motor [[] use second phase of homing
Power management T

Brake control
Control 2nd move direction right =

left v

Pesition control
Home position
PID control Stop after revolution sensor -
TTL sync Standoff |-12.50 deg
UART
EXTIO {4 Use fast homing algorithm
About device
v Program

> Interface
Cyclic motion
Log

> Graph
User units
About

v Stage

Positioner name
Stage
Motor
Encoder
Hall sensor
Gear
Accessories

2nd move speed 0.10 deg/s

4

)

8MR151-30.cfg
_Loadsett‘ngsfromﬁash _Loadsett'ngsfrom file...

[ Default file location | Savesettings to flash | | Save settings to file... \

Compare two files \

| Reset | ok ]| concel || aopy |

Puc. 5.27: OkHO HACTPOEK UCXOMHOIO MOJIOKEHM S

Bkaanka Home position ycranaBauBaeT napamempo. Kaisudposky, ucrodHozo nosoiHceHUus TO3UIUOHEDPA.

e 1st move direction - 3a1aeT HAIIPABJIEHUE JABUKEHUsI MOTOPA Jjisl IOUCKA CUIHAJIA OCTAHOBKHU (BIPABO
WIIM BJIEBO) JJIsl CIandapmmozo u Ob.cmpozo ajropuTMOB aBTOKAJIUMOPOBKY.
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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 - 3aaeT CKOPOCTH JIBUMKEHUs JJIsg 6Mopotl Pasv, cmandapmmozo anr2opumma Kamub-
POBKHU.

e Stop after (B GiIOKe HACTPOEK I 6Mopoll Pasvl KasubPOGKY) - 3a1a€T UCTOUHUK CUIHAJIA OCTAHOB-
Ki (KOHIIEBOI BBIKJIIOYATEb, JAATYUK OOOPOTOB WJIM BHENTHUI UMIYJIbC CUHXpOHU3aImu). VIcTOuHUK
CUTHAJIA, MOXKET OTIHIAThCA OT HCIOIL3YEMOrO IJI IepBOi (hpas3bl KATHOPOBKH.

e Standoff - 3amaer orcryn g (puHAIBHONO cMeleHus or pernepHoil Touku. Hampasiienue cmerneHus
38/14€TCsl 3HAKOM YHMCJIOBOTO 3HAYEHUsT OTCTYNA (MOJIOKUTENLHBINH OTCTYI O3HAYAET CMELIEHUE BIPABO,
OTPUILIATE IBHBIN - BJIEBO).

e Use fast homing algorithm - sror daar BkIogaeT 6vicmpoili aA20pumm a8moKasudposKy, st yCKOpe-
HHUS IPOIECCa MOUCKA, HCXOTHOTO IOJIOKEHN.

5.3.6 Hactpoiiku cnHxpoHusauynm

B okue nacmpoer npozpamms, Device -> TTL sync

5.3. Hacrpoiiku koHTponnepa 183



8SMC5-USB

PykoBsopgcteo nonb3osarens, Boinyck 2.30.3

Settings Axis2 n
v Device
Borders Syncin
Maximum ratings
Motor & Driver type Clutter time 4ps =
DC motor [] Enabled
BLDC motor
Stepper motor U tnvert
Power management Absolute position |0.00 deg v
Brake control =
Control Speed 0.00 deg/s =
Position control
Home position SN
PID control [ Enabled
TTL sync
D [ tnvert
EXTIO Pulse width 100 v  |Micoseconds v
About device Fixed state ®o O1
v~ Program
> Interface On start
Cyclic motion On stop
Log Every 2000 counts/steps =
> Graph ]
User units Accuracy 0.00 deg :
About
v Stage
Positioner name
Stage
Motor
Encoder
Hall sensor
Gear
Accessories
8MR 151-30.cfg
Load settings from flash | | Load settings from file...
[] Default file location Save settings to flash Save settings to file...
Compare two files
Reset [ox ][ concel | [ ol

Ilonpo6uo paboTta cuaxpoHu3aluu onucana B pasdene TTJI-cunzponusayuis.

Sync in:

Puc. 5.28: Bknaaka «Hacrpoiiku cuaxponuzanuns

e Clutter time - HACTPOIKA MUHUMAJILHOMN JIMTEIHHOCTU UMILYJIbCA CUHXPOHU3ALMK (B MUKPOCEKYH/IAX).
Oupesesisier MUHUMAJIBHYIO JIJIATEIbHOCTD BXOHOIO CHHXPOMMILYJIbCA, KOTOPBI MOXKET ObITh 3aperu-
CTpupoBaH (3ammra oT apebesra).

e FEnabled - Bkaogaer paboTy B pekuMe BXOIA.

e [nvert - yCTAaHOBIEHHBIN (py1ar COOTBETCTBYET CPADATHLIBAHUIO IO 33AHEMY (DPOHTY CHHXPOUMIIY IHCA.

o Absolute position - 110 HPUXO/Y CUHXPOUMILYJIbCA LIPU OTMEYEHHON HACTPOIKE CMEelaercs B abCOJIOT-
HYIO KOODJIMHATY, 337]aBaeMyt0 TOJIeM ITIar /MUKPOIIIAT, TIPU CHSATON HACTPOWKE OCYIECTBIISIET OTHOCH-
TeJIbHOE CMeIl[eHNe Ha 33/I1aBaeMOe PACCTOsTHUE.

5.3. Hacrpoiiku koHTponnepa
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Speed - oupeeisier CKOPOCTb ¢ KOTOPO# [IPOU3BOJIUTCS JBUKEHHUE 110 [IPUXO/LYy UMILYJIbCA CAHXPOHU3A~
IWH.

Baxkno: llcrnonb3yst CHHXPOHH3AIMIO [0 BXOHOMY UMITYJILCY, 9TOOBI MTHOBEHHO HAYATH JABUKEHUE, HYKHO
OTKJIIOUNTE (paiar jerk free, a Takzke pekoMeHyercs OTK/ro49uTh ¢uiar power off when stop.

Sync out:

BbIXO,H CHUHXPOHHU3AIIUH MOZKET HCIIOIb30BaTbCA KaK «BbIXO,ILHOf/i CHUI'HaJI o6mer0 Ha3HAYCHUA».

Enabled - ecnu ¢dpar ycraHoBIeH, TO CHHXPOHM3AIUs BBIXOJA pabOTaeT cormacHo HacTpoiikam. IIpu
cusgToM pyiare 3HadeHne BHIXOAA (PUKCHPOBAHO U paBHO Fizred state.

Invert - ecm dar yCTaHOBIIEH, TO HYJIEBOI JIOTUYECKUI YPOBEHD SBJISETCH AKTHUBHDBIM.

Pulse width - 3ajaeT 1JIMHY BBIXOAHOIO UMIIYJIbCA B MUKPOCEKYH/IAX MJIM [IAraX/MMILYJIbCaX SHKOJAEPA.
Fized state - ycranaBnusaer jiormdeckuii yposenb Bbixoga B 0 miu 1 cOOTBETCTBEHHO.

On start - CHHXPOHU3UPYIOUIN UMITYJIHC TEHEPUPYETCS B HAYAJIE IBUKEHUSI.

On stop - CHHXPOHU3UPYIONUIUN UMITYJIbC TEHEPUPYETCS MPU OKOHYAHUH [IBUKEHUS.

Every - cuHXpOHU3UPYOMINY UMITYJIHC TEHEPUPYETCH KAXK/Ible I UMITYIbCOB SHKOIEPA.

Accuracy - OKPecTHOCTh BOKPYI' LI€JIEBON KOODJAMHATHI, MOI3JaHUe B KOTOPYIO CUUTAETCS MO JaHUEM
B TIEJIEBYIO TIO3UITMIO W BBI3BIBAET M€HEPAITUIO UMITYJIHCA 110 OCTAHOBKE.

5.3.7 Hactpoiika Topmo3a

B oxne nacmpoex mporpammer Device -> Brake control

5.3.
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Settings Axis2 n
v Device

Borders D Bl
Maximum ratings
Motor & Driver type Time between motor power on and brake off | 300 ms 2
otenl Time between brake off and readiness to move | 500 ms =
BLDC motor
Stepper motor Time between motor stop and brake on 300 ms 2
Power management Time between brake on and motor power off 400 ms =
Brake control
Control Motor power off enabled

v~ Program

v Stage

Position control
Home position
PID control

TTL sync

UART

EXTIO

About device

> Interface
Cyclic motion
Log

> Graph
User units
About

Positioner name
Stage

Motor

Encoder

Hall sensor
Gear
Accessories

8MR 151-30.cfg
Load settings from flash _ _Loadsett‘ngsfrom file...

4 Defait fie location | Save settings to flash | | Save settings to fie...

Compare two files

Reset | [oc J1 concel [ iosly

Puc. 5.29: OkHO HACTPOEK MATHUTHOIO TOPMO3a,

s BKJIIOYEHHUS WCIIOIH30BAHNS MArHUTHOTO TOPMO3a HEOOXOAUMO yCTaHOBUTH duyar Brake control.

ITapamerpsbi:

Time between motor power on and brake off - Bpems MexK1y BKJIFOYEHHEM IUTAHUSA MOTOPA U OTKJIIO-
4yeHnueMm Topmosa (Mc).

Time between brake off and readiness to move - Bpems MeX 1y OTKIIOYEHHEM TOPMO3a U TOTOBHOCTHIO
K apukenuio (Mc). Bce KoMaHIbl NBUXKEHWsSI HAYUHAIOT BBINOJHATHCA TOJHKO MO UCTEYEHUH 3TOrO
BpPEMEHHU.

Time between motor stop and brake on - Bpems MexX 1y OCTAHOBKOII MOTOpA M BKJIIOYEHHEM TOPMO33,

(mc).

Time between brake on and motor power off - Bpems Mexay BKIIIOYEHHEM TOPMO3A W OTKJIIOYEHUEM

5.3.
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uurapug (Mc). Juanason 3uagennit: or 0 10 65535 Mmc.

e @yar Motor power off enabled o3nagaer, 9T0 TpU CHATHH NMUTAHUS C MArHUTHOTO TOPMO3a, TOPMO3
OTKJIIOYAET MUTAHNUE MOTOPA.

Komanpl HACTPOUWKHU OnuUCcaHbl B pasiaene Onucanue npomoxoss 00mena.

5.3.8 KoHTposb nosuuynn

B okue nacmpoer npozpamms, Device -> Position control

Settings Axis2 B

v Device
Borders
Maximum ratings
Motor & Driver type Base Encoder ¥
DC motor
BLDC motor
Stepper motor Error action

[ position control

Threshold 3 steps H

Power management
Brake control
Control

Pesition control

Alarm on errors
Correct errors

Ignore errors

Home position
PID control
TTL sync
UART
EXTIO
About device
v Program

> Interface
Cyclic motion
Log

> Graph
User units
About

v Stage

Positioner name
Stage
Motor
Encoder
Hall sensor
Gear
Accessories

[] inverted revolution sensor

8MR 151-30.cfg
.Loadsett‘ngsfmmﬁad\ . .Loadsetl‘ngsfromﬁe... .

[] Default file location ' Save settings to flash [ Save settings to file...

Compare two files

Reset | [oc J1 concel [ only

Puc. 5.30: OKkHO HaCTpOEK KOHTPOJIS TTO3UIINN

s akTUBAINN KOHTPOJIS MO3UINK HEOOXOIUMO yCTaHOBUTH (bjiar mapamerpa Position control.

Base - BBIOOD yCTpOHCTBAa KOHTDPOJISE NO3MIMK. B BhimaszaomeM okHe BeiGupaercs: sukoaep (Encoder) (cm.
pazaen Paboma ¢ snkodepamu) wan narauk oboporos (Revolution sensor).
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Threshold - oupenensier kosmuecrso norepsiiubix waros (0..255), koropoe cuuraercsd owubounbiM. Eciu
KOJIMYECTBO TIOTEPH MPEBBIMIALT 33JAHHOE YHCJIO MAr0B, TO ycTaHaBauBaeTcsa dJar paccornacoBanus SLIP.
JanbHeiiue aeiicTBUs 3aBUCAT OT HACTPoOiku Frror action:

Ecnu ycranosiena onmust Alarm on errors, To KOHTpOJIep nepeitaer B cocrosiaue Alarm.

Eciu ycranossiena onmusi Correct errors, 10 KOHTPOJLIED HOMBITAETCS CKOPPEKTUPOBATH OMIMOKY IIPOCKAJIb-
3BIBAHUSA JIOMOJHATEILHBIM IBUYKeHueM (CM. pasznen O0napyoicenue nomepu uazos).

Ecnu ycranosiena omrus Ignore errors, To KOHTPOJIEP He OyIeT MPOM3BOIUTH HUKAKUX JOITOJTHUTETBHBIX
JIeACTBUI.

Inverted revolution sensor - mpu orMedeHHOM (JIare JATIAK 00OPOTOB CAUTAETCA CPAbOTABIIINM II0 YPOBHIO
1, IpM HEOTMEeUeHHOM NeHCTByeT oObIuHast Jornka: 0 - 3T0 cpabaThiBaHNe /aKTHBAIMST /aKTHBHOE COCTOSTHHE.

Kowmanaer HacTpoiiku onucanbl B pasnene Onucanue npomokosa 00OMeHa.

Baxmno:

e Feedback none: B 3ToM pexume «Position controls monesen u momkeH ucrnoab3oBarhes. «Position
controly cpaBHMBaeT MO3WIMIO MO SHKOJEPY /JATUUKY MOJOKEHHUS W TIEPECINTHIBAET ee B maru. Ecian
€CTb PACXOXKICHUS MEXK Ty TO3UIUAMY, B HUKHEN dacTy Ty1aBHOTO OKHA Xilab 3aropurcsa daar «SLIP».
Kpowme Toro, eciiu Bk par «Alarm on errors», KOHTpOJLIED IepeiiieT B COCTOSHIE TPEBOIU.

e Feedback encoder: «Position controly He Hy»KHO HCIIOJIB30BATD, ITOCKOJIBKY MTOJIOXKEHNE CTPOrO KOH-
TPOJIMPYETCs SHKOIEPOM.

e Feedback EMF: ajropur™ He [I0JIKEH HCIOJIB30BATHCs C BKIOYeHHbIM (bytarom «Position Controls.
Jms mraBaOcTH X042 B pexkume EMF peanm3oBano pacxoxkaeHue Mexkay (paKTHICCKUM TIOTOXKEHHEM
7 moJstokenueM 1o mpoduiio. Eciu aror oiar BKIioweH, MOryT OBITH BBI3BAHBI JIOXKHBIE CPAOATHIBAHUS
Alarm.

e Feedback encoder mediated: me pexkomenayercs Brjrodarh diar «Position Control. Bo Bpems
JBUKEHUS aJITOPUTM HE OTJINYAETCS OT PEXKMMA «NONey, HO KOIJA JBUTATE/Ib MPUE3KAET B IMO3UIUIO
peanbHas IO3UIHS CPABHUBAETCS C YKEJIAEMOM MO3UIHEl [0 SHKOIEPY, MOCIEe Yero AITOPUTM KOMIIEHCH-
pPyer pacxoxK/ieHHe B HO3UIMAX O MOMEHTA TIOKA TO3UIKs 110 SHKOJAEPY He OyJIeT siBIseTcs KeJIaeMOil.

5.3.9 HacTtpoiika BHeWHNX ynpasisiiowmnx ycTponcTs

B okue nacmpoer npoepammu, Device -> Control
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Settings Axis2 n
v Device ~
Bates Control mode ‘Buttons |
Maximum ratings . :
Motor & Driver type Joystick
DC motor Vo e 0 -
BLDC motor
Stepper motor Center 5000 =
Power management High end o -
Brake control
Control Exp factor 100 %
Position control ~
Home position Dead zone 5,0 % -
PID control Reverse joystick
TTL sync : =
I
UART Joystick calibration
EXTIO
. Left button ight button
About device € S
v Program Pushed position dose v Pushed position v
> Interface
Cyclic motion Click settings
Log e
Max dick time =
> Graph X [300ms |
User units Delta \D.Ol deg s |
About
v Stage Speed settings
Positioner name Timeout Speed
Stage [ = l
Motor |1000ms = 0.20 deg/fs =
Encoder [2.00 deg/s ]
Hall sensor I 1000 ms = I =
Gear | 1000 ms =1 \20.00 deg/s ...l
Accessories _ [D.OD degfs - l
[ 1000 ms E [ |
. . 10.00 degfs = v
8MR151-30.cfg
Loadsettingsfromﬁad\- Load settings from file... \
[ Default file location Save settings to flash Save settings to file... |
Compare two files \
Reset [T ]| cancel Aoy |

Puc. 5.31: OkHO HACTPOEK BHENIHUX YIPABJSIONIMX YCTPORCTB

Control mode - BHIOOp BHEITHUX YCTPOUCTB [IJIs YIIPABJIEHUS JBUTATEIEM.

e Control disabled - BHeHEE yCTPORCTBA HE UCHOIB3YIOTCS

o Joystick - uctionb3yercsi dorcoticmusk

e Buttons - UCIOMB3YIOTCI KHONKU

BaxxHo: B pexunme ynpapienus: JKORCTHKOM (PHU3MIECKHE W BUPTYaJbHbIE KHOIKH OCTAIOTCSI B pabodem
cocrosiHum. B pexkume ZKORCTUKA KHONKHU YIIPABJIAIOT JIUITH CKOPOCTHIO /IBHKeHwMs1. TO eCThb, eCjii Bbl OTKJIO-

HUJIA JIPKOUCTHK, BbiBeas ero u3 DeadZone, u yuep:KuBaere ero B 3TOM IIOJIOKEHUU, TO C IMIOMOIIHI0 KHOIIOK
MOXKHO YBEJINYMBATH UJIN YMEHBINATh CKOPOCTH MOTOPA.

5.3. Hacrpoiiku koHTponnepa
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B 6a10ke Joystick coaepxkarcs HACTPORKHU J2KOHCTUKA.

Low end, Center u High end ompemensioT HUKHIOIO I'DAHUILY, CEPEIMHY W BEPXHIOI TPAHUILY IWATA30HA
JIZKOMCTUKA, COOTBETCTBEHHO. 10 ecTh, HopMupoBanHoe 3uadenue AILII mkoiicTuka paBHOe WU MeHbIne Low
end COOTBETCTBYET MAaKCHUMAJbHOMY OTKJIOHEHHIO [IXKOMCTUKA B CTOPOHY MEHbBIINX 3HAYEHUH.

Ezxp factor - napamerp skcnoHennuaibHoil nenuneiinocru. CM. Ynpasaenue ¢ nomoupo 0ncotcmura.

Dead zone - 30Ha HEYYBCTBUTEJHHOCTH K OTKJOHEHWIO [XKOWCTUKA, OT IEHTPAJBHOrO MOJOXKeHwusi. MuHu-
ManbHb mar u3menenus: 0.1%, makcumanabnoe 3uagenue: 25.5%. OTKIOHEHUIO JKOMCTHKS OT MOJIOKCHU
Center na Besimumny Menblryio Dead zone cooTBeTcTByeT HyJieBas CKOPOCTb.

Reverse joystick - peBepc BozzeiicTBus JizKoiicTuKa. OTKIOHEHHE JRKOMCTHKA K OOJIBIITUM 3HAYEHUSIM [IPUBO-
JWUT K OTPUIATETHHON CKOPOCTH W HAOOOPOT.

Kuomnka Joystick calibration oTkpbIiBaeT nuajor KaauOpPOBKU IKONCTUKA.

- N
.3, Joystick calibration M

Zero position Full range Deadzone

Deadzone low 4558
Deadzone high 5078

Current position 4763 Max value 9333

Zero position 4818 Min value 288

i == )
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. Take the whole joystick control
block, lift it up, move and tilt it slightly in various directions leaving the joystick itself idle.
The idle deflections and backlashes will be recorded. Red bar in the window will show
evaluated deadzone range for your device. Move the device until the timer reaches zero.
3. Zero position is set to the center of deadzone.

Prg:ﬁs "OK" to copy current settings to the Control page of the Settings window.
window.

ok |[ concel

Puc. 5.32: Juanor kanubpoBKu RKORCTUKA

KanubpoBka CBOAUTCS K aBTOMATUYECKOMY HAXOXKIECHUIO TPAHUI] U 30HBI HEUyBCTBUTEIbHOCTH. OHA MpOUC-
XOUT CJAETYIONAM 0Opa30M:

Ilepemecrure JzKOMCTUK B KpallHUE [IOJIOZKEHUS - ITO LIO3BOJIAT HAWTH rPaHulbl. Jnana3on Bcex n3MepeHHbIX
3HQUEHUI BU3YaJIM3NUPYETCA 3€JIEHOI JTMHUEIL.

OtrnycruTe JKOUCTUK W HAXKMHUTE KHOMKY Start - BKJIIOYATCS OOHAPYKEHWE 30HBI HETYBCTBUTEIHHOCTH.
B Teuenme craeayomux 5 CeKyHI MMATHUDPYUTE CIydaifHble BO3JEHCTBUS HA JXKONCTHUK, KOTOPBIE HE JTOIKHbBI
OBITH PACITO3HAHBI KAK CMEIEHNE I2KOMNCTUKA U3 HYJIEBOrO MOJIOXKeHus. /[nana3on 30HbI HEYYBCTBUTEILHOCTH
BU3YAJIMBUPYETCHd KPACHON JIMHUEH.

Haxkatne wkuonku Apply mepemact BBIUHMCIEHHBIE 3HAUEHUsS B OKHO HacTpoek, a Haxkarue OK mepemact
3HAYEHUS W 3aKPOeT AUAJIOr KaJIHNOpPOBKH.

donoauuresabHag mmpoBepka 3HaueHusa deadzone mociie KaaubpoBKHU [lociie 3aBepinerHnss aBTOMATH-
geckoit kasmubposku u Haxkarusg Kaonku OK, XILab Bbimosasger MOMOTHATENBHYIO TPOBEPKY MOy YEHHOIO
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3nadenus deadzone.

e Ecin seramciennoe 3uagenne deadzone npepbimaer 10%, oHO npuHEUMAETCS 06€3 M3MEHEHM, W MPOIIe-
Iypa 3aBepIIaeTCcs.

e Ecnu 3nagenne deadzone cocrasnser menee 10%, OTKpBIBAeTCA JONOJHUTENBHOE OKHO, B KOTOPOM
[IOJIB30BATEJIIO [IPEJTIANAETCs BBIOPATH OJIHO M3 CJIEYIOMIUX 3HAYCHUI:

— Pekomengosannoe 3uavenne deadzone mist 1-ocHbIx cucteM — 5%. DTOT A@ama30H HALEKHO yHU-
ThIBaET:

* 3JEKTPUIECKUE ITYMbI;

* MeXaHudeckue Bubparuu;

* cJia0ble HempeIHAMEPEHHBIE TPUKOCHOBEHNUS;

* M3MEHEHHe MMapaMeTPOB JIZKONCTHKA CO BPEMEHEM.

— Pexomennopannoe 3uadenue deadzone mia 2-ocuprx cucreM - 10%. DToT uama3oH HAIEKHO yHIH-
THIBAET HEIPEIHAMEDEHHbBIE OTKIOHEHUSI T2KONCTHKA IO OPTOroHabHON ocu. Hanpumep, nenpe-
HaMepeHHOe OTKJIOHEHWE 1O OCh Y TPHU YKEJTaeMOM IBUKEHUHM TOJHKO MO OCH X.

— Ocrasuth 3nagenne deadzone, ompeIeIeHHOE B XOI€ aBTOMATHYECKON KaJInOPOBKH.

DTa JONOJHUTE/IbHAS IPOBEPKA [03BOJIIeT U30eKaTh YCTAHOBKY CJIMIIKOM MaJioro 3nadenus: deadzone, Ko-
TOpPOE MOZKET IIPUBECTU K HEXKeJATEIbHBbIM JBUKEHUSIM MOTOPA U3-3a 3JIEKTPUIECKUX IIyMOB, MEXaHUIECKAX
BUOpaNWii Uan CIydailHbIX CJIa0BIX BO3MEHCTBUN HA, TXKONCTHUK.

< Joysick deadzone check and selection ? X

Evaluated deadzone: 0.0%.
This value may be lower than recommended.

1-axis systems

Recommended deadzone value for 1-axis systems is 5%. This range reliably covers
* electrical noises;
* mechanical vibrations;
* joystick parameters change over time.

| setdeadzone to 5% |

2-axes systems

Recommended deadzone value for 2-axes systems is 10%. This range reliably
covers unintentional joystick deflections in orthogonal direction. For example
unintentional y deflection during desired pure x deflection.

Set deadzone to 10%

Keep deadzone 0.0%

Puc. 5.33: Okuo nposepku u Boibopa deadzone mkoiicTuka

Biaoku Left button and Right button orseuaror 3a HacCTpOIKY GU3NIECKUX KHOTOK.

Pushed Position - onpezesisier mpu KaKOM COCTOfHWM (HaKaTa KHONKA UJIM HET) MOJAETCs CUTHAJ HA JBU-
JKEeHHe B KOHTPOJLIED.

5.3. Hacrpoiiku koHTponnepa 191



8SMC5-USB
PykoBsopgcteo nonb3osarens, Boinyck 2.30.3

e Open - orxKarTasi KHOLKA CYMTACTCS KOMAH/ION JIBU2KEHHUS.
e (lose - HaxkaTasi KHOMKA, CAUTACTCA KOMAH/ION IBUKEHUSI.

B 6s10ke Click settings nacrpamBaercs «KJIHK» KHONOK. HarkaTne KHOIKU Ha KPATKOE BpPeMs MHTEPIPETH-
pyercs Kak KJIUK.

Maz click time - makcumaabHOE BpeMst KiankKa. Jlo mcTedeHus 3TOro BpeMeHn TepBasi CKOPOCTh He BKIII0YA-
ercs.

Delta - cmemenue (nenbra) mosunuu. KoHTPOJIEp CMEIIAETCst Ha 9TO PACCTOSHUE MPH KAXKIOM KJIUKE.
Biok Speed settings conep:xkuT HACTPOIKKM TaiiMayTOB U CKOPOCTEH IBUKEHUS.

Timeout [i] - BpeMs, O MCTEYEHNH KOTOPOTO CKOPOCTDL mepekiiodaercss co Speed[i] ma Speed[i+1]. Ecan
Kakoii-mu6o u3 Timeout[i| paBen HyIIi0, TO TIEPEKITIOYEHIE HA TOCIEAYIONHE CKOPOCTH TIPOMCXOIUTD He Oyer.

Speed[i] - ckopocTb, Ha KOTOPO#i noJjiKeH paborarb MoTop mocse Bpemenu Timeout[i-1]. Eciu kakas-mm6o
CKOPOCTH paBHA HYJIIO, TO MEPEKJIIOYCHNE Ha 3Ty K MOCTICAYIONHe CKOPOCTH IIPOUCXOIUTD HE OyIer.

Koman/ipl HACTpOMKHU onmucanbl B pasjeie Onucanue npomoxoss 0omena.

5.3.10 Hactpoikn undpoBoro Bxoaa-Bbixoga obuiero Ha3HaveHus

B oxne nacmpoex npoepamme. Device -> EXTIO
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Settings Axis2

>

v Device

Borders

Maximum ratings
Motor & Driver type
DC motor

BLDC motor
Stepper motor
Power management
Brake control
Control

Position control
Home position

PID control

TTL sync

UART

EXTIO

About device

v Program

Interface
Cyclic motion
Leg

Graph

User units
About

Vv Stage

Positioner name
Stage

Motor

Encoder

Hall sensor
Gear
Accessories

Reset

Tlogpobuoe onucanue B paszaene [[udposoti 6x00-6bir00 06ULe20 HAZHALEHUA.

Puc. 5.34: Bxnagka «Hacrpoiiku mudpoBoro BXoma-BbIXo/1a OOIIEro Ha3HAYEHUS»

ExtIO setup

ExtIO setup
[ 10 pin is output
[:] Invert
ExtIO mode
Stop on input

:Out always off

Load settings from flash

[] Defauilt file location

Save settings to flash

8MR 151-30.cfg

Load settings from file...
Save settings to file...

Compare two files

[oc ] conce

Apply

10 pin is output - ecnu duaar ycranosien, 10 HoKKa ExtIO paboraer B pexkume BbIXOJa, HHAYE B PEKUME

BXOJIA.

Invert - ecim durar ycTaHOBIIEH, TO TEPEXOJ B HYJIEBOU JIOTHYECKWI yPOBEHb MPUBOIUT K BBITOJTHEHUIO
JefCTBUS.

ExtIO mode - Beibop pexxuma padOTbI

Ecan ExtIO ckondwurypnpoBan B peknuMe BXO/a, TO aKTHBEH BBHIOOD HACTPOEK JEHCTBUS KOHTPOJIEpa TO
BXOJTHOMY UMITYJIBCY:

e Do nothing - HUYIero He meIaTh.
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e Stop on input - Boiosnuts Komanda STOP.

Power off on input - Bemoaauts Komarnda PWOF.
o Movr on input - Bemomauts Komanda MOVR.
e Home on input - semonaurs Komanda HOME.
e Alarm on input - BoiiTu B coctosaue ALARM.

Eciu ExtIO ckordurypupoBas B pekuMe BBIXOA, TO AKTUBEH BHIOOP COCTOSHUS BBIXOA B 3aBUCUMOCTH OT
COCTOSHUS KOHTPOJIIEpPA:

e Out always off - Bcerma B HEAKTUBHOM COCTOSIHWH.

e Out always on - Bcerga B aKTUBHOM COCTOSTHWH.

e Out active when moving - B aKTHBHOM COCTOSIHUH B TIPOIECCE JBUKEHUS.

e Out active in Alarm - B aKTUBHOM COCTOSIHUHU, €CJTH KOHTPOJLIED B cocrosinnu Alarm.

o Out active when motor is on - B aKTUBHOM COCTOSIHUU, €CJIU 3alUTAHbl OOMOTKH MOTODA.

e Out active when motor is found - B aKTUBHOM COCTOSIHUH, €CJIA TIOJIKJIIOYEH MOTOP.

5.3.11 Hactpoiika Tuna gBurartens

B okue nacmpoer npoepammv, Device -> Motor & Driver type
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¥ Device
Borders Engine type
Maximum ratings ) OC motor
Motor & Driver type
DC motor (O Brushless motor
BLDC motor (8 Stepper motor
Stepper motor
Power management Driver type
Brake control @) Integrate driver
Control

Position control O External driver

Home position
PID control
TTL sync
UART
EXTIO
Metwork
About device
% Program
> Interface
Cyclic motion
Log
» (Graph
User units
Quick start
About
¥ Stage
Positioner name

| Load settings from flash | | Load settings from file... |

[] pefault file location | Save settings to flash | | Save settings to file... |

| Compare two files |

Reset [ ok || cancel || mpoly |

Puc. 5.35: OkHO HACTPOEK THIIA JBUTATETISA

NMuamkamms tuna aBuraTesis - maroBbiii Stepper motor mubo ABUTATETH TTOCTOSHHOTO ToKa, D C-motor. Takxke
BBIOMPAETCS CUJIOBOM JIpaiiBep /Jis yIpaBJIEHUSA:

e Integrated. cmonp3yerca B manuoit MmonuduKaum KOHTPOJLIEPA.

o Fxternal driver. JIjist ynpaB/ieHus MIArOBBIMA JBUTATEISIMA C IMIOMOIIBIO TPEX CTAHIAPTHBIX CUTHAJIOB
(cm. Humepdetic ynpasaerus snewrnum opatieepom)
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IIpeaynpexaenue: Cwmena Tuma apafiBepa WK THIA MOTOPA 3TO KPUTHYECKAsS OMEPAIUs, KOTOPYTO
HE CJIEJIyeT BBIMOJIHATh B MOMEHT BpalleHus Auraresid. [jisi KOpPeKTHONW CMeHbI HY2KHO 00eCTOYUTh 00-
MOTKY TEKYIIEro JBUIATe A, OTKIIOUYATD €r0, U3MEHUTh THUII JBUIATE IS, HOJKIIOYUTD JIBUTATEIb IPYTOro
tuna. To e camoe KacaeTcst M CMEHbI TUTIA JpaiBepa ¢ WHTErPUPOBAHHOTO HA BHEITHUN W HAODOPOT.

IIpumeuanme: JlocTymHbIe THIIBI ABATATEEH OMPEALTISIOTCA UCIOAb3YeMOil MPOIuBKOii. JlocTymibie gpaii-
Bepa yIpaBjeHUA OILPEeIAI0TCA TUIIOM ILJIaThl KOHTPOJLIEPa, 38 UCKJIIOYEHUEM BHELIHero JipaiiBepa.

5.3.12 Hacrtpoiika kunematuku asuxerus (DC moTtop)

B okue nacmpoer npoepamms, Device -> DC Motor
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Settings Axis2 n
v Device
Borders Eloloyparame =
Maximum ratings [J Revers
Motor & Driver type
Move with max speed
DC motor ]
BLDC motor [ Limit speed with max speed
Stepper motor Max inal 4 lS0.00degfs - |
Power management
Brake control [[] Max current 670 mA =
Control [ Max voltage [ 12000 mv 2]
Position control
Home position Motion setup
PID control
TTL sync Working speed I 20.00 deg/s o I
ILEJ;;; [] Backash compensation 18.00 deg S
About device Backlash compensation speed 20.00 deg/s =
v Program § =
2 -
> Interface £ Acceleration IZO-UU deg/s I
Cyclic metion Deceleration |50.00 deg/s? o |
Leg
> Graph Feedback
User units
Encod ingle-ended
About ® = _Snﬁe bl
v Stage Encoder counts per turn l4000 counts -
::"!?e'“” neme [ Encoder reverse
Motor
Encoder
Hall sensor
Gear
Accessories
Load settings from flash | | Load settings from file...
[~ Default file location Save settings to flash Save settings to file...
Compare two files
Reset [Coc ][ concel [ sl

Puc. 5.36: OkHO HACTPOEK KUHEMATUKU JIBUXKEHHU ST

5.3.12.1 Motor parameters - HaCTPOMKWN 31EKTPOMOTOPA

Revers - ycrarnoBka 3Toro (iiara mo3Bosisier CBI3aTh HAIPABJIEHNE BPAIEHU MOTOPA C HAIIPABJIEHUEM CYeTa,
rTekyeil no3uruu. 3menure cocrosinue durara, eciiv MoJI0KUTEILHOE BPAIIEHIEe MOTOPA yMEHBIIAET CYeT-
uuk mo3unuu. /eficTeue 3Toro diara paBHOCUIBHO MOIKIIOYEHUI0 OOMOTKY MOTOPA B 0OPATHOMN TOJISIPHOCTH.

Move with max speed - Tpu ycTaHOBJIEHHOM (Jjlare MOTOP MTHOPUPYET 33/IAHHYI0 CKOPOCTh M BPAIIAETCs C
MAaKCUMAJIbHOU JOMYyCTUMON CKOPOCTBIO.

Limit speed with maz speed - mpu ycTaHOBJIEHHOM (pJjrare KOHTPOJIJIEP OTPAHUINBAET MAKCUMATBHYIO CKOPOCTH
10 KOJIMIEeCTBY 00OPOTOB B CeKyH Iy 3HadeHueM moss Maz nominal speed.

Maz nominal speed, Mazx voltage, Mazx current - HOMUHAJIPHBIE MapaMeTPhl MOTOPA. KCIM OHU aKTHUBHBI
¥ TPUMEHUMBI JJIs JaHHOTO TWIIA, JIBUTATE s, TO KOHTPOJIJIEP OIPAHWYUBAET ITU MAPAMETDHI B 33JaHHBIX
pamrax. Hampumep, eciu CKOPOCTh U HAINPSIZKEHWE HA MOTOPE MPEBBICUIM HOMUHAIbHBIE, KOHTPOJLIEp Oy-
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JIET CHUKATDH BBIXOJHOE BO3JelcTBre, NOKa 00a 3HadeHus He OyayT B npejesnax HOpMbl. OQJIHAKO [IPU TOM
KOHTPOJIJIEP OCTAHETCST B PAOOYEM COCTOSTHUH, OyI€T BBIMTOTHATH TEKYIIYIO 3a1a9Yy.

5.3.12.2 Motion setup - HaCTPOKMN KUHEMATUKN OBUXEHUS
Working speed - cKOpOCTH BUKEHUSI.

Backlash compensation - kommencarus jodra. Tak Kak MexaHHKa ITO3UITIOHEPA HE HJIEATbHA, CYIIECTBYET
pasuune Tpu MOAXOJE K 3aJaHHOI TOYKE CIpaBa U CjIeBa. [Ipw BKIIOYEHHOM PEXKUME KOMIIEHCAINHU JTI0h-
Ta TO3WIMOHED Oy/IeT TMOAXOAUTH K TOYKE BCErjia C OJHOI CTOPOHBI. YCTAHOBJIEHHOE 3HAUEHUE OIpeesisieT
KOJIMYECTBO IIAr0B, HA KOTOPOE MO3UIMOHED OyeT TPOXOIUTDH 3aJaHHYI0 TOYKY YTOOBI BOZBPAIIATHCS K HEl
¢ OHON U TOH Ke cTOpoHbl. Ecim ykazanHoe 4ucyio GoJbiiie Hyss, TO3UIHOHED OyIeT MOAXOAUTh K TOYKE
Beerga cnpasa. Eciu MeHbIe Hysist, TO BCErIa CJIeBa.

Backlash compensation speed - ckopocTh KommeHcanuw JgiodTa. [Ipr BKIIOYEHHOM pEeXXKMME KOMITEHCAITH
modra Backlash compensation no3urmonep OygeT MOIXOAWTH K TOYKE CIIPABA WJIU CJIEBA C YCTAHOBJIEHHON
CKOPOCTBIO, OIPENEIIeMOil KOJMIECTBOM IIATOB B CEKYH/LY.

Acceleration - BKIItOU4aeT pexKuM JBUYKEHUs C YCKOPEHUEM, YUCIOBOE 3HAYEHUE TOJIs - BEJIMIUHA YCKOPEHUS
JBUKEHNS.

Deceleration - BenanHa 3aMe/JIEHUS [TBUKEHUS.

5.3.12.3 Hacrpoiiku obpaTHOi CBs3U

Encoder - ucnosib3oBanue sHkodepa B KadecTBe JaTdyuka obparHoil cBsasu. IIpu BK/IOYEHUH JAHHON ONIMH
JIOCTYIIEH BBIOOP THIIA FHKOAepa: Heauddepennuaibublil, muddepeHnuaabHblil WIn a8MoMamuveckoe onpe-
desenue.

Encoder counts per turn - KOJIH49eCTBO UMITYJICOB SHKO/IEPA HA OJIMH ITIOJIHBIH 000POT OCH MOTODA.

Encoder revers - ycranopka 3roro iara CBsA3bIBaeT HallPpaBJIEHHE BPAIEHWs IBUIATENs C HalpaBIeHHEeM
cuyéra sHKoAepa. V3menure cocrosaue (ara, ecjy IIPHU HO0JOKHUTEJIbHOM BPAIEHUN JIBUIAaTe/s 3HAYEHUE
CYETUMKA FHKOIEPA yMeHbmnaeTcs. JddekT oT meiicTBus (iara aHAJOTHYEH W3MEHEHUIO MOJSIPHOCTH TOJI-
KJIIOUEHNs CUTHAJIOB 3HKoJepa A u B.

5.3.13 Hacrtpoiika koHTypoB PID-perynupoBaHus

B okue nacmpoer npoepammo, Device -> PID control
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Settings Axis2 n

v Device
Borders PID regulators setup
Maximum r‘atlngs Kp 0 |6 B I
Motor & Driver type

DC motor Ki 0 |50 - I

BLDC motor

Stepper motor
Power management PID tuning
Brake control

Kd 0 0,028 2

Control
Position control
Home position
PID control
TTL sync
UART
EXTIO
About device
v Program

> Interface
Cyclic motion
Leg

> Graph
User units
About

Vv Stage

Positioner name
Stage
Motor
Encoder
Hall sensor
Gear
Accessories

*8MR 151-30.cfg
Load settings from flash | | Load settings from file...

[~ Default file location Save settings to flash Save settings to file...

Compare two files

Reset [oc ][ concel [ aomy

Puc. 5.37: Okno macrpoiiku kourypos PID-perynupoBanusi

B stom pasmesre Bbr MoxkeTe m3menuTs koddbduimentsr PID-perynaropos. Vcmons3yercs peryasTop mo Ha-
npsKennio, 3 kodddunmenta K, K; n Kg MoryT m3amenaThed B auamasore 0..65535.

Tons koadpdurnmenro PID ¢ apobHOit gacTbio ucmonb3yores ToabKo s ynpasiaennss BLDC apuraresem
(nomieprkka HauuHas ¢ npommsky 4.1.x). B 3aBucumoctu or Buibpansoro runa asurarend (DC umum BLDC)
COOTBETCTBYIOIIHE TOJISI CTAHOBSITCSI AKTHBHBIMH.

Ilpeaynpexxaenme: He mensiite nactpoiiku PID-perynsaTopoB, ecin BbI He YBEPEHBI, UTO 3HAETE, UTO
nemnaere!

Komanpr nHacrpoiiku onucanbt B paszaeie Onucanue npomokona obmena. Hacrpoitka PID-perysisitopos omm-
canbl B pasneine PID aszopumm das ynpasaernus DC dsuzamenem das DC w PID anzopumm das ynpasienus
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BLDC dsuzamenem das BLDC'.

5.3.14 O koHTponnepe

B okne nacmpoer npoepammu, Device -> About device

Settings Axis2 n
v Device
Borders Eonrd
Maximum ratings
Motor & Driver type Serial number: 10716 P ——— |
DC motor Hardware version: 2.3.1
BLDC motor Bootioader version: 2.5.0 | Updatefromfie |
Stepper motor Firmware version: 4.6.6
Power management Yy 46.6 Autoupdate |
Brake control
Control
Position control Friendly name: Axis2 |
Home position (] EEPROM precedence
PID control
TIL sync Information
UART
EXTIO Manufacturer:  |XIMC |
About device Mo AT |SM |
v Program
> Interface Product description: |XISM-USB J
Cyclic motion
Log | Technical support |
> Graph
User units
About
Vv Stage

When you dick the technical support button, the mail dient will open, if it is installed. Ifitis not

POSTaGR fetie possible to identify the email cient, the technical support page will open, where you can register

Stage if you have not yet contacted the technical support service and ask questions.
Motor
Encoder
Hall sensor
Gear i entati the troller
Accessories

All software versions

*8MR 151-30.cfg

| Load settings from flash | | Load settings from fle... |

[ Default file location Save settings to flash Save settings to file... |

Compare two files \

| Reset [oc ][ concel |[ appy |

Puc. 5.38: Brimagka «O6 ycrpoiictes

B paznene Board orobpazkaercss undopmanys 0 KOHTPOJLIEPE:
e Serial number - cepuiiHbIii HOMEp yCTpOiiCTBA.
e Bootloader version - Bepcusi 3arpy3dunka.

o Firmware version - BepCHus MIPOIIABKH.
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e Latest firmware - nocjieansis JOCTYHAs BEPCUs IPOILUBKU /Il JAHHOIO KOHTPOJLIEPa, (CYUThIBACTCSH
U3 MHTEPHET NPU HAJMYUY WHTEPHET-COCIMHEHNU ).

e Knonka Update OTKpbIBaeT AMAJIOT OOHOBJIEHWS MPOIIUBKH.

Knonka Choose Firmware orkpbiBaer amaior BbIOOpa BEPCHU MPOINUBKU HA KOTOPYIO OyIeT MPOM3BEIEHO
obuossierre. Crucok Bepcuil u camu (DAlibl NPONIMBOK CKAYMBAIOTCH aBTOMATUYECKU U3 wHTepHeT. st
paboThI 3TOTO THUIA OOHOBJIEHUST HEOOXOIWMO HAJIMYNEe AKTUBHOTO WHTEPHET-TIOAKIII0OYeHNss. B auasioroBom
OKHEe BbIOepuTe HEOOXOIMMYIO Bepcuio mpormuBky u Haxkmute «Update firmwares.

Kuonka Choose Firmware OTKpbIBaeT JUATOT BBIOOPA BEPCHE MPOIIUBKH HA KOTOPYIO OYIET MpOM3BEIEHO
obuossierre. Crucok Bepcuil u camu (DAfliibl NPONIUBOK CKAYMBAIOTCA aBTOMATHYECKU u3 wHTepHeT. s
paboOThI 3TOro THIA OOHOBJIEHUS HEOOXOAMMO HAJUYAE AKTUBHOIO WHTEPHET-IOJAK/IIOYeHUs. B auasoroBom
OKHe BhIOepuTe HEOOXOIMMYI0 BepCHIO MpormuBKky u HaxkmuTe «Update firmwares.

Kuonka Autoupdate 3amyckaer 0OHOBJIEHHE MTPOITUBKU W3 WHTEPHET HA, MOCIETHIOI JOCTYITHYIO BEPCHUIO.

Friendly name - mo3BosisgeT yCTaAaHOBUTD IMIPOM3BOIbLHOE UM KOHTpOJIepa. Ecn 3Hadenne MeHn HEIrycTo, TO
9Ta CTPOKA OYJET BBIBOAUTHCS B 3ar0JIOBKAX OKOH BMECTO UJAEHTH(DUKATOPA U CEPUITHOIO HOMEpa yCTPOHCTBA.
D70 MMS yA0OHO MCIOIH30BATH €CJIN K KOMIBIOTEDY MOAKIIOUEHO HECKOJIHKO KOHTPOJIIEPOR.

EEPROM precedence - 310oT irar aefCTByeT TOJIBKO [Jis TO3UIUOHEPOB C cucmemoti onodHasarus. 1lpu
BKJIIOUEHHOM pyiare Jjisi KOHTPOJLIEpa CTAHOBATCS MPUOPUTETHBIMU HacTpoiiku u3 Buemneii EEPROM-
[aMsATH IO3UIMOHEPA U OHU IIPUMEHSAIOTCA KazKyI0 [Iepe3arpy3Ky KOHTPOJIEPa WM KazK/10e HOAKJII0YeHne
no3unuoHepa. B unoMm ciydae ucnosb3yorcs nacrpoiiku u3 FRAM. Brutouenune HacTpoiiku OKpalimBaeT
KHOTIKY «Save settings to flashy B KpacHBIil IBET - 3TO TPeAyNpPEKIAET MOTH30BATEIIS, YTO COXPAHEHHBIE BO
duen-maMaTh KOHTPOJLIIEPA HACTPOIKHU OyAyT Mepe3anucaHbl MPY MOIK/IIOUYEHUN BHEITHEH TaMITH.

B pazzene Information orobpazkatorcsa ganabie 00 yCTPOMCTBE: MPOU3BOAUTENb, HAEHTU(PUKATOD yCTPO-
CTBa, THII YCTPOWCTBA. DTU JAHHBIE CUUTHIBAIOTCS M3 BHYTPEHHEH MaMATH KOHTPOJLIEPA.

Bce stu mannbre coobmmaiorest mporpammve XILab mpu moakiroYeHnn yCTpOHCTRA.

5.3.15 Hacrtpoiika kunematuku asuxerus (BLDC moTtop)

B okue nacmpoer npoepammu, Device -> BLDC Motor
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Settings Axis2 n
v Device
Borders Motor parameters
Maximum ratings [] Revers
Motor & Driver type )
DC motor (] Move with max speed
BLDC motor [] Limit speed with max speed
Stepper motor Mo IS0.00 deafs : |
Power management
Brake control Nominal current: |6?0 mA ¥ ]
Control M Angitaie carent
Position control
Home position (] Max voltage 12000 mV v
PID control )
TTL sync Motion setup
é’;;; Working speed 0 11000  [20.00 degfs g
About device [ Backlash compensation 18.00 deg -
v Program Backlash compensation speed 20.00 deg/s :
> Interface
Cyclic motion [ Acceleration [20.00 deg/s? :J
Log Deceleration [50.00 degfs? ]
> Graph
User units Number of poles I 200 5 I
About
v Stage Feedback
Positioner name @& [Sinal ed - |
Stage .
Motor Encoder counts per turn [4000 counts =
Encoder [ Encoder reverse
Hall sensor
Gear Linear motor wizard
Accessories
Load settings from flash . Load settings from file... .‘
[ Defailt file location Save settings to flash | | save settings to fie...
Compare two files
[oc ]| concel Ay

. Reset

Puc. 5.39: OkHO HACTPOEK KUHEMATUKY JIBUXKEHHU ST

Baxxno: Tonbko npomueku 4.1.x (1 HOBee) mojaepuBaior yupasierane BLDC.

IIpumeuanue: [lpu BRIIOUEHWNM KOHTPOJIJIEPA U MEPBOM JBUKEHUHU MO3UIMOHEPA MOTYT HAOIIOIATHCS KO-
JiebaTe/IbHbIE JIBIKEHUs. DTO HOPMAJIbHOE TOBEIEHNE, CBI3aHHOE C TeM, 9YTO KOHTPOJIJIEP M3HAYAJIBLHO HE
3HAET TEKYIIETO TOJIOKEHNS TO3UIMOHEPA, TIOCKOJIbKY HE MOIEPyKUBAET JATYNKYN XO0JIJIa U abDCOTIOTHBIN
suKozep. Ilocsie mepBoro nBUKeHWsT KOHTPOJLIED ONPEeIesieT MOJOXKEHUe, U 10 CIELYIOMEro OTKIYEHUsT
nuTanug Oymer paboraTh CTAOHIbHO, O€3 KoIeOaHMil.
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5.3.15.1 Motor parameters - HacTpoiikn 3/1I€KTPOMOTOPA

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 - ipu ycTaHOBJIEHHOM (Dj1are KOHTPOJLJIEP OTPAHNYINBAET MAKCUMAJIbHYIO CKOPOCTD
110 KOJIMIEeCTBY 000OPOTOB B CeKyHIy 3HadeHueM mosas Maxz nominal speed.

Mazx nominal speed, Max voltage - HOMUHAIBHBIE ITAPAMETPBI MOTOpA. ECIM OHHM AKTUBHBI W IIPUMEHUMbBI
JUIS JAHHOTO IBUTATE]IsI, TO KOHTPOJIJIEP OMPAHUYMUBAET STU MAPAMETPhI B 3aJAHHBIX pamkax. Hampumep,
€CJIM CKOPOCTh U HATIPsKEHUE Ha MOTOPOE MPEBLICUIN HOMUHAJIbHBIE, KOHTPOJIJIEDP OyIeT CHUKATH BBIXOIHOE
BO3JIeiicTBYE, MOKa 00a 3HAYeHUs He OyayT B mpeaersax HOpMbl. OIHAKO MPU 3TOM KOHTPOJLIED OCTAHETCS B
pabodem cocTosiHuE, OYIeT BBIIOTHATH TEKYIIYIO 3a/1a9y.

Baxmno: «Max voltage» 370 MakcuMasbHAsS PA3HOCTH MOTEHIIHAIOB MEX Iy AByMsi BeiBogamu BLDC moTo-
pa. B 10 e BpeMsi, HAIIPSKEHNE HA KAYKIOM BBIBOJIE MOTOPA OTHOCUTE/IBHO 3eMJIM KOHTPOJIEpa (MMEHHO 9TO
HanpsizkeHue orobpazkaercs na rpadpuke «Windong A Voltage», «Winding B Voltage») moxer npesbiiiars
«Max voltage».

Amplitude current - ecim 3ToT bJiar yCTaHOBJIEH, KOHTPOJIJIED WHTEPIPETUPYET HACTPOWKY TOKA KaK MaK-
CHMaJIbHBI aMILIATYAHBIH TOK. Kcimm duar cHAT, KOHTPOJIJIEp WHTEPIPETUPYET BBEAEHHOE 3HAYEHUE TOKA
KaK TOK, IOCYATAHHBIA C y4ETOM MAKCHMAJBHOIO TEILIOBbLIEIeHNsI. Boee moapobHO O HOMUHAIBLHOM TOKE
n remnosbraeneann BLDC cum. Pacuém nomunanbrozo moxa

5.3.15.2 Motion setup - HaCTPOKN KNHEMATUKN OBUKEHUS

Working speed - CKOPOCTH IBUKEHUSI.

Daaz 1/1000 - no3Boasier paboTaTh HA CBEPXHU3KUX CKOpOCTHAX. Eciau duiar ycraHoBieH, 3HaYeHUE U3 M0
«Working speed 6yzmer paszpesneno ma 1000.

Baxuo: @uar g paboThl CO CBEPXHU3KUMHU CKOPOCTAMHU ObL1 mobasien B xilab 1.17.9 (u HOBee) u mpo-
mumBky 4.5.9 (u HOBee)

Backlash compensation - kommencarus modra. Tak Kak MexaHWKa MO3UITHOHEPA HE HIEATbHA, CYIECTBYET
pa3uune Tpu MOAXOJE K 33JaHHOM TOYKE CIPaBa W CJIeBa. [Ipu BKIIOYEHHOM PEXKWME KOMIIEHCAINHU JTI0h-
Ta TO3WIMOHED OyIeT TMOAXOAWTH K TOYKE BCErjia C OJHOI CTOPOHBLI. YCTAHOBJIEHHOE 3HAUEHUE OIpeesisieT
KOJIMYECTBO IaroB, HA KOTOPOE MO3UIMOHED OYIeT MPOXOAUTH 3aIaHHYI0 TOYKY ITOOBI BO3BPAIATHCSA K HEN
¢ OHOHI U TOH Ke cTOpoHbl. Ecim ykazanHoe 4ucyio GoJbiie Hyss, TO3UIHOHED OyIeT MOAXOAUTh K TOYKE
Beerga cnpasa. Eciau MeHbIe Hysis, TO BCErIa CJIeBa.

Backlash compensation speed - ckopocTh KommeHcanun JgodTa. [Ipr BKIIOYEHHOM peXXUMe KOMITEHCAITH
mrodra Backlash compensation mo3unuonep Oymer moaXoauTh K TOYKE CIPABA UK CJIEBA C YCTAHOBIEHHON
CKOPOCTBIO, OMpeeIsieMOil KOJIMYECTBOM IIaroB B CEKYH/LY.

Acceleration - BKIIIOUYaeT pexKuWM JBUYKEHUs C YCKOPEHUEM, YUCIOBOE 3HAYEHUE TOJIs - BEIMIUHA YCKOPEHUS
JBUKEHUH.

Deceleration - BenInHa 3aMe/IJIEHUS TBUKEHUSA.

Number of poles - KOTMYIECTBO TOIIOCOB 38 0OOPOT.
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5.3.15.3 Feedback - Hactpoiikn obpaTHoii CBsi3n

Encoder - ucnonb3oBanue sHkodepa B Ka4eCcTBE JaTdnka 00OpaTHO# cBa3u. Ilpy BKjIOUEHWU JaHHON OmImu
JOCTYTIeH BBIOOP THIIA IHKOAepa: HeauddepeHnuatbublil, 1uddepeHnnaabHbIi WX a6MOoMAMUYLECKOE Onpe-
desenue.

Encoder counts per turn - KOTMIeCTBO NMITYJIHCOB SHKOIEPA Ha OIWH TOJIHBIN 000POT OCH MOTOPA.

Encoder revers - ycranoBka 3Toro Jiara CBS3bIBaET HAIMPABJICHUE BPAIEHWS IBUTATENsS C HAIPABJICHUEM
cuéra 3HKOAepa. V3menure cocrogrme ¢hjara, €Cyiv Mpu MOJOKUTETBHOM BDAIIEHUN IBUTATENIsS 3HAYEHUE
CYETUYMKA IHKOJEpA yMeHbInaercsd. ddderr or aeifictBus (ara aHAJOTHYEH U3MEHEHUIO HOJSPHOCTH TOJI-
KJIIOYEHHsI CUTHAJIOB dHKoepa A u B.

Linear motor wizard - OTKPHITH INAJIOT JJisT HACTPOUKHU JIMHEITHOTO MO3UITHOHEDA.

5.4 Hacrtpoiikn nporpammbl XlLab

5.4.1 O6uime HacTpoiikn nporpammsbl XlLab

B oxne nacmpoex mporpammer Program
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Settings Axis2

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

Vv Program

> Interface
Cyclic motion
Leg
> Graph

User units
About

Vv Stage
Positioner name
Stage
Motor
Encoder
Hall sensor
Gear
Accessories

Reset

Skin Type
(® General Motor
(O Attenuator

Attenuator mode for models only: 10MCWA 168, 10MWA 168, 8MRU

[~ Default file location

*8MR 151-30.cfg
Load settings from flash | | Load settings from file...

Save settings to flash Save settings to file...

Compare two files

i

Puc. 5.40: Bknajka obmux HACTPOEK IPOrPaAMMbI

JlamHas BKJIAIKa OTBEYaeT 3a BuIOOp Tuma mHTepdeiica Xilab.

I'pynna Skin Type comep:kKuT HacTpoiiKy Tuia uarepdeiica Xilab. Jocrynubl aBa BapuanTa unrepdeiica:

«General Motor» u «Attenuator».

General Motor - BkmodaeT wHTepdeiic MOTOPa ¢ AOCTPAKTHLIM MO3UIMOHEPOM. B 3TOM peskuMe B TJIABHOM
OKHE TEKYIIas MO3UIUs OTODparXKaeTcss YUCICHHO W rpaduyecku claiiepoM, Tak:Ke JOCTYIHBI JIEMEHTHI
yIPaBJIEHUS JIBUKEHUEM B MPOU3BOJbHYIO KoopauHaTy. Hacrpoitku orobpazkenust uaTepdeiica B 3T0OM pe-
KHAME HAXONATCA Ha BKIaake Hacmpolixu unmepdelica abcmpaxmmozo nosuyuonepa.

Bxuowaer mnrepdeiic arrenioaropa. B 3ToM pexmme B ITABHOM OKHE TEKyIas MO3UIHUS OTOOParKaeTCs
rpaduYecKu, TaK¥Ke JOCTYITHBI 3JIEMEHTHI VIIPABJIEHHUS IBUKEHUEM B TIO3UIINIO C OMPEIEIEHHON MPO3PadHO-
cThi0 (buIbTPOB arTeHoaTopa. Hacrpoiiku orobparkenns: naTepdeiica B 9TOM PEXKIME HAXOIATC HA BKIIAIKE
Hacmpotxu unmepdetica ammentoamopa.

5.4. Hacrpoiiku nporpammsi XlLab

205



8SMC5-USB
PykoBsopgcteo nonb3osarens, Boinyck 2.30.3

5.4.2 Hacrpoiikn nutepdcerica abcTtpakTHOro no3mymnoHepa

B okue nacmpoer nporpammvbl Program -> Interface -> General motor

Settings Axis2 n

v Device
Borders Slider settings
Maximum ratings
Motor & Driver type Left slider bound [-347‘.50 deg
DC motor .
miptorm i Right slider bound | 12.50 deg
Stepper motor [] use values from "Borders™ page for slider bounds

Power management 7] Watch over imits
Brake control

s

O

Control
Position control
Home position [] show secondary position
PID control
TTL sync
UART
EXTIO
About device
V¥ Program
v Interface
General motor
Attenuator

Cyclic motion
Log

> Graph
User units
About

Vv Stage

Positioner name
Stage
Motor
Encoder
Hall sensor
Gear
Accessories

Position settings

*8MR 151-30.cfg
Load settings from flash | | Load settings from fie... |

[] Defauilt file location Save settings to flash | | Save settings to file... |

Compare two files \

| Reset [k || conce || appy |

Puc. 5.41: Okno Bkaagku «HacTpoiiku abCTpaKTHOrO TMO3UIMOHEPA»

B 310t BK1a1K€E HACTPAMBAIOTCS TTAPAMETPHI OTOOPAYKEHUsT CIANIepa U HACTPOWKH 0TOOPAKEHSI BTOPUYHOTO
MOJIOYKEHUs JJisi ODIIero MOTOPHOTO ycTpoiicTBa. Haxomures B 2aa6HOM 0OKHE W BU3YaJbHO MPEICTABIISIET
TEKYIIYIO TO3UIINI0 OTHOCUTEJILHO T'DAHUIL.
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0 200 400 600 800 1000

x10 steps

Puc. 5.42: ®parmMeHT OCHOBHOTO OKHA MPOTPAMMbI CO CJaiiiepom

TI'pynna Slider settings comep:kuT HaCTPOUKHM ciaiigepa:
Left slider bound u Right slider bound comepKatr JIeByIO U IPaBYIO IPAHUILY CJIaiIepa COOTBETCTBEHHO.

DQpaxok Watch over limits nacTpamBaeT Takoe MOBE/IEHIE IPAHUIL CJIafiepa MPHU KOTOPOM TIPH BBIXOJE TEKY-
ITeil TIO3UIMK 33 [Mala30H cjaiifiepa, IKajla HAaYNHAET CMeIaThCsi, 9YTOObI 0TOOPA3UTH TEKYIIYIO TTO3HIINIO.
O6rmas orobparkaemast Ha Caaiigepe AUCTAHIUS ITIPU ITOM OcTaeTcs Hem3MmeHnHoit. He ucmonb3yercs mo ymor-
vanuio. Jannpiit ¢uakok yao0eH KOrjga Bbl 3HAETE JUANA30H MEpeMelleHnsi MO3UIMOHepa, HO He 3HAeTe
MIPUBA3KY 9TOrO MOJIOKEHUs K 3HadeHusM, orobpazkaembiM B X1Lab, Hanpumep 10 mpoBejieHns KaauOPOBKH.
YacTo ncmonb3yercst COBMECTHO € HACTPOMKAMW M3 BKIAAKN Hacmpolxa ucrodnozo nosoicenus.

I'pynna Position settings comepKuT HACTPOHKN OTOOpaKEeHUsT BTOPOCTENEHHON MO3UITHH.

Daxok Show secondary position BKIOYaeT 0TOOpayKeHne BTOPOCTENEHHON TIO3UIIAHN TI0 SHKOJEPY B TJIABHOM
OKHE MPOTPAMMBbI.

5.4.3 Hactpoiikn nHtepdcerica atreHoaTopa

B oxne nacmpoex npoepammo, Program -> Interface -> Attenuator
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Settings Axis2

Vv Device
Borders
Maximum ratings
Motor & Driver type
DC motor
BLDC motor
Stepper motor
Power management
Brake control
Control
Position control
Home position
PID control
TTL sync
UART
EXTIO
About device
Vv Program
v Interface
General motor
Attenuator
Cyclic motion
Log
> Graph
User units
About
v Stage
Positioner name
Stage
Motor
Encoder
Hall sensor
Gear
Accessories

Reset

Attenuator type
(® One Wheel
O Two Wheels

Wheel1
Filter 1

Attenuator Settings

3 4 5 6 7

Transmittance |0

o Jlo JloJloJfo

Wheel2

Filter 9

Transmittance |0

[ Defauilt file location

Load settings from flash

Save settings to flash

*8MR 151-30.cfg

Load settings from file...
Save settings to file...

Compare two files

o] et | [

Puc. 5.43: Okuo Bkaagku «HacTpoiiku arTenioaropas

JlamHas BKJIaIKa MpegHA3HAYeHA a0 HAacTpoiiku wmHTepdeiica Xilab mpm pabore ¢ arreHioaTopom —
YCTPOMCTBOM € HECKOJBKAMHU CBETOMDUIBTPAME Ha BPAIIAIOIIMXCS JIUCKAX, MPETHAZHAYEHHBIM JIJis YIPAaB-
JeHns K03} PUIUEHTOM MPOIYCKAHUS CBETOBOTO IIyYKa. BKJIa/IKa CTAHOBATCSA aKTUBHO MPHU BHIOOPE OIIIAH
«Attenuator> B 610ke «Skin Types B okue BKIagkn «Programs.

I'pynna Attenuator type comep:XuT pauOKHOIKY BBIOOpPA ATTEHIOATOPA C OJHWUM WJIA ABYMs IWCKAMHU.
B 3aBucumocTn oT BbIOOpA CTAHOBHUUTCS AOCTYIHON oauH man apa rpymnbl Wheel, B KOTOpBIX HEOOXOIMMO
33/1aTh KO3 DUIMEHTHI TPOIYCKaHWs (PUIBTPOB, PACIOJIOKEHHBIX HA JJAHHOM JIUCKE, B MOPSJIKE CJIEJOBAHMS.

5.4.4 Hactpoiika pe>xxnma LuKIn4eckoro aBuU>XeHus

B oxne nacmpoexr nporpammbl Program -> Cyclic motion

5.4. Hacrpoiiku nporpammsi XlLab
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Settings Axis2

v Device
Borders Cydic motion setup

Maximum ratings Point to point setup

Motor & Driver type O Border to border
DC motor Left |_0.00 deg

o
[ =<

BLDC motor @ Point to point Right |30.00 deg

o

Stepper motor
Power management
Brake control
Control
Position control
Home position
PID control
TTL sync
UART
EXTIO
About device
Vv Program

> Interface
Cyclic motion
Log

> Graph
User units
About

Vv Stage

Positioner name
Stage
Motor
Encoder
Hall sensor
Gear
Accessories

[ Defauilt file location

Load settings from flash

Save settings to flash

*8MR 151-30.cfg
Load settings from file...

Save settings to file...

Compare two files

Reset

Puc. 5.44: OxHO BKIAQAKN «PeXKNM IUKINIECKOTO JIBUIKEHUS>

| o]

JanHasg BKIIKA MPEeIHA3HAYEHA /I HACTPONKHU IMUKJIMIECKOrO MEPEMENIEHU MEXKIY JABYMs 33IaHHBIMH
nosioxKeHusiMu. VIcmob3yercs: rIaBHbIM 00pa30M B IEMOHCTPAIMOHHBIX MEJIsX. PEXKUM BKITIOUAETCS KHOMKON

Cyclic B 2na6mn0Mm oKHe, BBIKIIOUAETCS KHONKON Stop B 2aasHom oKHe.

Hacrpoitku pe:kuMa NUKIMIECKOrO JBUKEHUS:

Border to border - nukIn<IecKoe mepeMerenne MexKay MPAHUIAMU HACTPOEHHBIMHU BO BKJagke Hacmpotka
Juana3ona J8uUNCEHUA U KOHUELEHLT 8bikA0wamenret. JIBUKeHNe HATHHACTCS K JIEBOW TPaHWIIE.

Point to point - MUKIMYIECKOe TepeMelenne MexXay 3aJaHHbIMU B Tpymnne Point to point setup ToOUKamm.
Tlozumnuonep mepemeriaeTcs B JIEBYIO TOUYKY, OCTAHABINBAETCH B HEl, MOCJIE ITOrO IEPEMEIIaeTcs B MPaBYI0

TOYKY, OCTAaHAB/INBAaETCH, Jajee UK IOBTOPAETCA.

5.4.5 HacTtpoiika norupoBaHus

B okue nacmpoex nporpammbr Program -> Log

5.4. Hacrpoiiku nporpammsi XlLab
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Settings Axis2

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

Vv Program

> Interface
Cyclic motion
Log
> Graph

User units
About

Vv Stage
Positioner name
Stage
Motor
Encoder
Hall sensor
Gear
Accessories

Display messages by loglevel
XiLab

Libximc

Script

[ Enable log autosave

Info, warning, error
Info, warning, error

Info, warning, error

JlanHnast BKJIaIKa TPEeIHA3ZHAYEHA JJIs HACTPOWKH yPOBHS MOAPOOHOCTH JIOTHPOBAHUS.

Puc. 5.45: Okmo nactpoek jora nporpamMmbl X1Lab

*8MR 151-30.cfg
Load settings from flash Load settings from file...
[~ Defauit file location Save settings to flash Save settings to file...
Compare two files
Apply

B 6uioke Display messages by loglevel Bozamozkuble omiyu 910 He BbiBoAuTh Hudero (None), BbIBOAUTH TOJIBKO
omubku (Error), ommubku u npexynpexaenus (Error, Warning), omubku, npemynpexgenus u uHbOpMa-
muonubie coobmenus (Error, Warning, Info) nys xaxkmoro u3 ucrounukos: nporpamma XILab, 6ubmuoreka
libximc u Moaysb CKpUIITOB Scripts.

IIpu Brmtouenun omnuu Enable log autosave BKIOTaeTcsa aBTocoxpaHenne jora B (paiiy, myTh K IUPEKTOPUN

xpanenus (aiiyia 33J1aeTC B CTPOKE HUKe. 3auch B (haill IPOU3BOJUTCS KAXKJIble § CEKYH/I.

Nms daiina: «xilab_log I'TTT.MM. I /1.csvs», tae ITTT, MM u JI/I - Teky1mue 1o, MecsIi U JI€Hb COOTBET-
creerro. @opmar coxpanennbix ganuabx: CSV. B ¢daiin 3anucbiBaiorcs Bce COOOIIEHMs JIOTa HE3ABUCAMO OT

YPOBHA JIOTUPOBAHULA.

5.4.6 OO6Owme HacTpoOiikn oTobpa>keHnst rpacpukos

B oxne nacmpoex mporpammbsr Program -> Graph
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Settings Axis2 u
Vv Device

Bord-ers ) Common setup
Maximum ratings
Motor & Driver type visble interval (60 s 7]
DC motor =
BLDC motor Update nterval 100 ms S
Stepper motor
Power management [[] Break data update when motor stopped
Brake control [ Autostart charts on window open
Control

Position control
Home position
PID control
TTL sync
UART
EXTIO
About device
Vv Program

> Interface
Cyclic motion
Log

> Graph
User units
About

Vv Stage

Positioner name
Stage
Motor
Encoder
Hall sensor
Gear
Accessories

*8MR 151-30.cfg
Load settings from flash Load settings from file...
[~ Defauit file location Save settings to flash Save settings to file...
Compare two files

= o] et | [

Puc. 5.46: Bkiaagka obmmx HACTPOEK OTOOparkeHust TpapuKOB

Visible interval - narepBan Bpemenu, orobparkaembiil Ha rpaduKax MO TOPU3OHTATHHON OCH.
Update interval - nepuos oOHOBIIEHUS JTAHHBIX I'PADUKOB.

Break data update when motor stopped - oCTaHOBKa, OTPUCOBKY IpadpUKOB, KOTIa MOTOP OCTAHOBJICH. JIaHHbIi
dutar mo3BosIsieT 6oJIee paNMOHAILHO UCIOIBL30BATh MJIOMAAb rpaduKa, yaaisas o0JIacTh, KOTIa IBUXKEHUE
MOTOpa OTCYTCTBYET.

Autostart charts on window open - aBrOMaTH4ecKOe Ha4daJ0 OTOOpaKeHus JaHHBIX Ha IpaduKax Ipu OT-
KkpbiTuu OKHA. Ecim Bbl XoTHTE BKIIOYATH rPAMUKYA BPYUHYIO, OTKJIIOUYUTE Ty OIMIIUIO.

5.4.7 NnavsnayanbHbie HaCTPOKN oTobpakeHusi rpacdmkos
B oxne nacmpoex mporpammel Program -> Graph -> ...

JlaHHBI pa3ies B paBHON Mepe OTHOCUTCS K WHINBUIYAJIbHBIM HACTPOHKAM 0TOOpaxKeHusi rpaduKOB CKOPO-
CTH, HAIPSKEHHs, TOKA, ckBazkHOCTH IIIMM, TeMmeparyphbl U IpOYnX MapaMeTpoB, OTOOparKeHne KOTOPBIX
BO3MOXKHO Ha rpadukax B nmporpamme XILab.
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Settings Axis2 u

Home position A

PID control

TTL sync

UART visble interval (60 s

EXTIO

About device

v Program
> ?nleﬁace [[] Break data update when motor stopped
Cyclic motion [ Autostart charts on window open
Log
v Graph

Position
Speed
Encoder
Flags
Engine voltage
Power voltage
USB voltage
Winding A voltage
Winding B voltage
Winding C voltage
Engine current
Power current
USB current
Winding A current
Winding B current
Winding C current

Common setup

ar

Update interval | 100 ms

PWM
Temperature
Joystick
Analog in
User units
About
Vv Stage
Positioner name *8MR 151-30.cfg
Stage Load settings from flash Load settings from file...
Motor
Encoder [~ Defauit file location Save settings to flash Save settings to file...
Hall sensor
Gear Compare two files

= o] et | [

Puc. 5.47: Bknagka nHANBUIyaIbHBIX HACTPOEK HA MpUMepe TpaduKa 0TOOPAKEHUS MTOJIOKEHUS

Hactpoiika oTobparkerus rpapuka BKIIOYIAET B ce0s CTUIb JTUHAN W HACTPORKH MACIITAOMPOBAHIS ITPapUKa
0 BEPTUKAJBHONU OCH.

I'pynna napamerpos Position curve setup mo3Bosisier MeHATH apaMeTphbl Kpueoil. OHa BKIIOYAIOT B ce0st
romuay Line width, user Color u tun qunuu Line style.

I'pynna mapamerpos Scaling mo3BOJIeT MEHATH AMANA30H OTOOPasKEHHsI KPUBOHI 10 BEPTHKAJILHONR OCH
yCTaHOBKOU 3Hadenuii Scale min u Scale max.

IIpu Boibpannom ¢uiare Autoscale 1pou3BOAUTCS aBTOMACIITAOMPOBAHKUE IIPEIE/IOB LIKAJIbL B COOTBETCTBUU
C TIpeiesIaMu U3MEHEHUs mepeMeHHol o ocu Y. B sTom ciaywae mapaverpsr Scale min u Scale maz uraopu-
pyIOTCsI.

®@uar Antialiasing BKIOYaeT criaxkKupaHue JUHU rpaduka, MO3BOJIAIIEe J00UTHCS Oojiee Ka4eCTBEHHOIrO
0TOOpaKEHHST, HO HECKOIBKO 3aMe/JISIONIee MPOIECC PUCOBAHUS IpaduKa.

5.4.8 Hactpoiikn otobpa>keHusi Nosib30BaTeNIbCKUX eqUuHUL,

B oxne nacmpoer mporpammbl Program -> User units
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Settings Axis2 u

Vv Device
Borders User units
Maximum ratings [ Enable user units
Motor & Driver type
DC moter
BLDC motor Predsion lldecimals
Stepper motor

-

Ratio |2000 counts v I ‘deg ‘

ar
]
-

r

Power management Get from EEPROM

Brake control
Correction table

Control
Position control
Home position Load table
PID control
TTL sync Clear table
UART
EXTIO
About device
Vv Program

> Interface
Cyclic motion
Log

> Graph
User units
About

Vv Stage

Positioner name
Stage
Motor
Encoder
Hall sensor
Gear
Accessories

*8MR 151-30.cfg
Load settings from flash Load settings from file...

[ Defauilt file location Save settings to flash Save settings to file...

Compare two files

= o] et | [

Puc. 5.48: Okno Briaaaku «HacTpoiiku oToOpaskeHus MOIb30BATEIHCKUX €IUHUIT>

Jlannas BKJIAJKA TPeIHA3HAYEHA /I HACTPOWKM OTOOParKeHUs MMOIh30BATEIbCKUX eauuunil. Vcmonb3yercs
JUTsl yIoOCTBa 3aJ@HUS U CYMTHIBAHUS KOODJIWHAT B MPUBBIYHBIX MOJB30BATETIO €IUHUINAX. DTA BKJIAJKA
TaKZKe [O3BOJISET UCIOJIb30BATH MAOAULY KOPPEKUUY KOOPOUHAM JIJisi IOJIb30BATEIbCKUX equnauil. Tabauna
KOPPEKIINH KOOPJAWHAT MO3BOJISET 3HAYUTETHHO MOBBICUTH TOYHOCTD MTO3UITMOHUPOBAHUS TTPU NCTOJTH30BAHUT
TOJIL30BATEJILCKUAX €IMHUI] U3MePEeHN.

5.4.8.1 Monb3oBaTenbckne equHULLbI

Enable user units - BKiro4aer 0ToOparKeHUE 110JIb30BATEIIbCKUX €JMHULL BMECTO 1IAroB,/MUKDOLIAroB (B CJLy-
Yae IMIaroBOro JBUTATENs ) WM OTCUYeTOB 3uKomepa (B ciaydae DC). Tlonb30BaTeIbCKIE eIMHUIBI 3aMEHSIOT
coboii maru(oTcueTsl) TOIBKO s OTOOPAaYKEHUs B TJIABHOM OKHE TPOIDAMMBI U HE BJIMSIOT HA HACTPOHKH
BKJIQJIOK Settings.

Ratio - koadpdurmenT nepecyera u3 IMAroB WX OTCIETOB B MOJIH30BATETLCKUE €IUHUIBI, 33aeTCI KAK OT-
HOINIEHUE «X IIAroB = y €IWHWIy. BeIumduHbI X, y, & TaKKe OTOOpaKaeMoe HA3BAHWE €INHUILI BBOISITCS
TTOJIH30BATEJIEM.

Precision - TOYHOCTH OTOOparKEHUsI, KOJTUIECTBO 3HAKOB TIOCTIE 3AIMATOMN.

Kuonka Get from EEPROM cunTbiBaeT 3HaY€HUs [IOJIL30BATENbCKUX equHul u3 namatu EEPROM.
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5.4.8.2 Tabnnua koppekuun KoopauHaTt gsi 0os1ee TOHHOro NO3vUMOHVPOBAHUS

Hexkoropsie dbyuxmuu misi paboThl € TOJb30BATEIbCKAME €IWHUIIAMHA TO3BOJISIIOT WCIOJIB30BATH TaOJIUILY
KOPPEKIINY KOOPAUHAT /i O0JIee TOYHOTO MTO3UIIMOHUPOBAHUSI.

Load table - 3arpyxxkaer mabauyy xoppexuyuy xoopdurnam. B cirydae ee ycuemnoii 3arpy3ku clipaBa OT KHOIIKH
mostBuTCs MMs aiina 3arpyxkennoit Tadbanisl. C 3Toro MmoMmenTta omnpesenennubie calb dyHKImM, KoTophie
BBIMOJIHSAIOT TT€PECYeT KOOPAWHAT C WCIOJIb30BAHNEM KOPPEKTHPOBOYHOMN TAOMUIIBI, OYIyT TPOU3BOIUTD TI€-
pecder, BILIOTh A0 OYUCTKH TabIuIbl ¢ moMoIsio Clear table.

Clear table - ouuniaer koppekTupymoiryo tabnuiy. Bece calb dyakiun paboraior B 0OBIYHOM pPeXKUME.

5.4.9 O nporpamme

B oxne nacmpoex mporpammber Program -> About

Settings Axis2 n

v Device
Borders
Maximum ratings
Motor & Driver type Library version: 2.13.3
DC motor
BLDC motor

Stepper motor

XiLab version: 1.19.1

Qt version: 4.8.6

Power management
Brake control Latest XiLab software can be found here
Control
Position control
Home position
PID control
TTL sync
UART
EXTIO
About device
v Program

> Interface
Cyclic motion
Log

> Graph
User units
About

Vv Stage

Positioner name
Stage
Motor
Encoder
Hall sensor
Gear
Accessories Remove all custom configuration files

*8MR151-30.cfg
Load settings from flash Load settings from file...
[4] Default file location Save settings to flash Save settings to file...
Compare two files

Reset [oc J0 concel || onl

Puc. 5.49: Briragka «O mporpammes

B sTom pazzaene orobpazkaercs: Bepcus mporpaMmmbl XILab. Takzke maHa cCbLIKa HA CTPAHUILY C TOCTAETHEH
Bepcueil TpOrpaMMHOTO 00ECTIEUIeHN .
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This will remove all saved configuration files for all controllers and reset all XiLab
settings to their defaults.
XiLab will then close and will need to be reopened.

Do you wish to continue?

][ Cancel ]

Puc. 5.50: /Inajor 04ncTKY MOJH30BATEIBCKUX KOHMUryparmit

Knonka «Remove all custom configuration files» oroGpazkaer auanor ¢ BO3MOXKHOCTHIO yIATEHUS BCEX KOH-
burypamnmoHabIX (HaiaoB, CO3IAHHBIX TOCTIE HHCTAISAIANA KaK pe3yabTaT 3amyckoB XiLab. ®aitibl, KoTopbie
MOryT ObITh y/aJIeHbl, HaxXoadaTcd B qupekropuu Hacrpoek Xilab: daiin «settings.iniy, xpansmmii obume Ha-
cTpoiiku mporpamumbr, daitabr «SMnnn.cfgy, XpaHsIe WHINBIIYaIbHBIE HACTPOUKN KOHTPOJLIEPOB, (aliIbl
«V _nnns», XpaHsiue BHyTPEHHNE COCTOSTHUSI BUPTYaJIbHBIX KOHTPOJIEPOB, daiin «scratch.txty, xpansmii
HOCJIeIHUI 3aIy IEeHHbI HA BHIIOJIHEHUE CKPUNT (CM. OKHO Ckpunmat). «NNNy 31eCh O3HAYAET JII060€ JUCIIO.
Haxarue OK B nuanore «Remove all custom configuration filess BbrmonauT yaamenue (ailioB u 3aKpoeT
XiLab, naxarue Cancel orMeHUT yiajieHue u 3aKpOeT JIHAJIOT.

5.5 Xapaktepuctukn nosuvuymoHepa

5.5.1 HassaHune nosununoHepa

B oxkue Hacmpotixu npozpamms, Stage -> Motor

5.5. XapakTtepuctukm nosuumoHepa 215



8SMC5-USB

PykoBsopgcteo nonb3osarens, Boinyck 2.30.3

4 Device
Borders Positioner name: 8MT173-20
Maximum ratings
Motor & Driver type
DC motor
BLDC motor
Stepper motor
Power management
Brake control
Control
Position control
Home position
PID control
TTL sync
UART
EXTIO
About device

4 Program

4 Interface

General motor
Attenuator

Cyclic motion

Log

> Graph

User units

About

4 Stage
Positioner name

Stage

NanotecN3.cfg

Motor

[Resbore from ﬂash] [Restore from file.. ]

Encoder

Hall sensor (V] Default file location [ Save to flash ] [ Save to file... ]

Gear
Accessories

ok ][ conce

J [ ooy |

Puc. 5.51: OkHO ¢ Ha3BaHWEM TO3UIMOHEPA,

Paznen conepxxur nndopmanuio ¢ Ha3BaHUeM MO3UIMOHEPA (33JaETCs TIOIb30BATENIEM ).

5.5.2 OO0uime xapakTepucTuKu nNo3numnoHepa

Baxkno: MNudopmanus na Brianke «Stage -> Stages BPEMEHHO HE HCIIOJIb3YETCs

B okue Hacmpotixu npozpammo. Stage -> Motor

5.5. XapakTtepuctukm nosuumoHepa
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4 Device

Borders

Maximum ratings
Motor & Driver type
DC motor

BLDC motor
Stepper motor
Power management
Brake control
Control

Position control
Home position

PID control

TTL sync

UART

EXTIO

About device

4 Program

4 Interface
General motor
Attenuator
Cyclic motion
Log
> Graph
User units
About

4 Stage

Positioner name
|Stage

Motor

Encoder

Hall sensor
Gear
Accessories

Manufacturer:
Part number:

Lead screw pitch:
Units:

Max. speed:
Travel range:
Supply voltage:

Horizontal load capadity:
Vertical load capadity:

Max. current consumption:

NANQTEC
STS918L3008

1 degree
degree

4 320 degree/s
360 degree
12v

0A
Okg

Default file location

[Restore from ﬂash] [Restore from ﬂel

| savetoflsh | [ savetofie... |

OK

| [ cancel

J [ oaty

Puc. 5.52: OxHO ¢ 0OIMIMMI XapaKTEPUCTUKAMHU TTO3UITHOHEPA,

I'pynna napamerpos Stage comeput nHOOPMAIUIO O TO3UIUOHEDE:

e Manufacturer - HauMEHOBAHNE IIPOU3BOIUTES.

Part number - HOMep IO KATaJIOTy.

Lead screw pitch - mar pe3nObI XOIOBOTO BUHTA.

Units - equHUIbI M3MEPEHUs IEPEMENIEHNs] B IAHHOM II03UIIMOHepe (MM, IPaLyChl, [IATH).

Maz. speed - MakcuMabHAs CKOPOCTb.
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Travel range - nuaa3oH epeMerneHus.

Supply voltage - TMana3oH TOMYCTUMBIX HANPSIKEHUN TUTAHWS.

e Mazx. current consumption - MaKCHMAaJIbHOE TIOTPEOIEHNE TOKA.

Horizontal load capacity - makcuMaabHas TOPU3OHTAIbHAA HArPY3Ka HA MTO3UITHOHED.

Vertical load capacity - MakcuMasibHAST BEPTUKAIBHAS HATPY3Ka HA MO3UIHOHED.

5.5.3 Xapaktepuctukun gsurartens

Baxkno: INudopmanus na Brianuke «Stage -> Motors BpeMeHHO HE HCIOJIb3yeTCs

B oxkue Hacmpotixu npozpamms. Stage -> Motor
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4 Device
Borders
Maximum ratings
Motor & Driver type
DC motor
BLDC motor
Stepper motor
Power management
Brake control
Control
Position control
Home position
PID control
TTL sync
UART
EXTIO
About device
4 Program
4 [nterface
General motor
Attenuator
Cyclic motion
Log
> Graph
User units
About
4 Stage
Positioner name
Stage

|Motor

Encoder
Hall sensor
Gear
Accessories

Puc. 5.53: OkHO ¢ onucanneM XapakKTEePUCTHK JBUTATEIS

Poles:

Phases:

Nominal voltage:
Nominal current:
Nominal speed:

Nominal torque:

Nominal power:

Winding resistance:
Winding inductance:
Rotor inertia:

Stall torque:

Detent torque:

Torque constant:

Speed constant:

Speed / torque gradient:
Mechanical time constant:
Max speed:

Max current:

Max current time:

No load current:

No load speed:

Nanotec
STS918L3008

|Stepper

0

0

3v

2,1A

0 rpm

1,87 mNm
ow

2 0hm

8,8 mH
480 gam?
OmNm
OmNm
OmNm/A
0 steps/s [V
Orpm /mNm
Oms

0 steps/s
0A

Oms

0A

Default file location

NanotecN3.cfg

[Reshore from ﬂash] [Restnre from fie]

[ Save to flash H Save to fle... ]

OK

J [ concel | [ aeoty |
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Pazaen comepxkut madGOpMAIUIO O JBATATEIE:

Manufacturer - KOMTIaHUS-TTPON3BOIUTETH MOTOPA.
Part number - HOMep IO KaTasory.
Motor type - tuu moropa (warossiii, DC, BLDC)

Poles - xommuectBo nap momocoB y DC wian BLDC pgpurarenst uin KoJI-BO IIArOB HA 000POT s
IIaroBOrO JIBATATEJIS.

Phases - Kon-sBo a3z y BLDC agBurarens.
Nominal voltage - HOMUHATBHOE HAIIPSAZKEHUE HA OOMOTKE.

Nominal current - MakKCUMaJIbHBIN MOCTOAHHLIN TOK B oOMoTKe s DC m BLDC asuraremneit, HoMu-
HaJbHBIA TOK B OOMOTKE Il MIArOBBIX JBUTATEIECH.

Nominal speed - HOMWHATBHAS CKOPOCTb.

Nominal torque - HOMUHAJIBHBIN KPYTAIIAN MOMEHT.

Nominal power - HOMWHAIbHAS MOIIHOCTD.

Winding resistance - akTHBHOE COITPOTUBJIEHWE OOMOTKH.

Winding inductance - nHIYKTHBHOCTH OOMOTKH.

Rotor inertia - nnepuust poropa.

Stall torque - Kpy TSI MOMEHT TIPU HYJIEBOW CKOPOCTH.

Detent torque - MOMEHT yep:KaHUs TMO3UMUH C HE3ATUTAHHBIMA OOMOTKAMH.
Torque constant - KOHCTaHTa KPYTSIIETO0 MOMEHTA.

Speed constant - KOHCTAHTA, CKOPOCTH.

Speed/torque gradient - KOHCTaHTa CKOPOCTH/MOMEHT.

Mechanical time constant - mocTosIHHAS BPEMEHH MOTOPA.

Maz speed - makcuMaIbHAS PA3PENIEHHAS CKOPOCTD.

Max current - MakCUMAJIBHBIA TOK B OOMOTKE.

Mazx current time - 6e3onacHad IJIATEIbHOCTh MAKCUMAJILHOI'O TOKA B OOMOTKE.
No load current - moTpebasgemblii 6e3 HATPY3KH TOK.

No load speed - CKOPOCTH HA, XOJIOCTOM XOZLY-

5.5.4 XapakTepuctunku aHkogepa

Baxkno: Nudopmarus na Bkaajsike «Stage -> Encoders BpeMeHHO He UCIOJIb3YeTCs

B oxkue Hacmpotixu npoepamms, Stage -> Encoder

5.5.
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4 Device

Borders

Maximum ratings
Motor & Driver type
DC motor

BLDC motor
Stepper motor
Power management
Brake control
Control

Position control
Home position

PID control

TTL sync

UART

EXTIO

About device

4 Program

4 Interface
General motor
Attenuator
Cyclic motion
Log
> Graph
User units
About

4 Stage

Positioner name
Stage
Motor

|Encoder
Hall sensor
Gear
Accessories

Reset

Puc. 5.54: OkHO ¢ onucanueM XapakTepPUCTHK SHKOIEPA

Manufacturer:
Part number:

Supply voltage:

Pulses per revolution:
Output:

Output type:

Index channel:
Revolution sensor:
Rev.sensor active is high:

Max. operating frequency:

Max. current consumption:

Avago Tech.

HEDS 5540

100 kHz

5V

Default file location

NanotecN3.cfg

[Restore from fiash| |Restore from fie... |

[ Save to flash ][ Save to file... ]

Compare two files

Pazmen comepkut wHpOpMaInio 06 snkrodepe:

J [ concel [ apoy |

o Manufacturer - HauMeHOBaHNEe KOMIIAHUN-TIPOM3BOIUTEIIST SHKOEPA.

Part number - HOMep IO KaTasory.

Max. operating frequency - MakcuMaJjibHas pabodyas 4acToTa.

Supply voltage - TMana3oH TOMYCTUMBIX HAMPSIKEHUH TTUTAHWSA.

Maz. current consumption - MakcuMasbHOE TOTPEOJIeHNEe TOKA.
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e Pulses per revolution - KOMU9eCTBO OTCIETOB HA 0OOPOT.

o Output - tudpdpepeHnnaabHbI BHIXOI UIH HECUMMETPUIHBIA BBHIXOJ.

e Qutput type - Tun BbIXOAA (ABYXTAKTHBIN BBIXO/, UM BBIXOJ, C OTKPBITHIM KOJJIEKTOPOM ).
e Index channel - Hanu4ue NOIOJIHUTEJBLHOIO UHIEKCHOIO KaHAJIA.

e Revolution sensor - Haau4Ine AATINKA 0OOPOTOB.

e Rev.sensor active is high - npucyTcTBUe TaHHOTO CBOMCTBA O3HAYAET YTO AKTUBHOE COCTOSHUE TATINKA
000OpPOTOB COOTBETCTBYET JIOTHYECKON €IUHUIE, OTCYTCTBUE - JIOTHIECKOMY HYJIIO.

5.5.5 XapakTtepuctukm gatyumka Xonna

Baxkno: MNudopmanus na Biazke «Stage -> Hall sensors BpeMEHHO HE UCHOJIB3YeTCS

B okue Hacmpotixu npozpammo. Stage -> Hall sensor
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4 Device

Borders

Maximum ratings
Motor & Driver type
DC motor

BLDC motor
Stepper motor
Power management
Brake control
Control

Position control
Home position

PID control

TTL sync

UART

EXTIO

About device

4 Program

4 Interface
General motor
Attenuator
Cyclic motion
Log
> Graph
User units
About

4 Stage

Positioner name
Stage

Motor

Encoder

|Hall sensor
Gear
Accessories

Manufacturer:
Part number:

Max. operating frequency:
Supply voltage:

Max. current consumption:
Pulses per revolution:

Default file location

NanotecN3.cfg

[Rstore from ﬂadl] [Restore from ﬂel

| savetofissh | [ savetofie.. |

Compare two files

ok J[ concel || apoy |

Puc. 5.55: OkHO ¢ onmncanneM XapaKTEepPUCTHK JATINKA XOJIIa

Pazzen comepxur urdopmalmio o garduke XoJuia;

o Manufacturer - HFanMeHOBaHNE KOMTTAHWH-TIPOM3BOANTEIS TATIHKA.

Part number - HOMep IO KaTaJIOTy.

e Max. operating frequency - MakcuMaJbHas pabodyast 4aCTOTA.

Supply voltage - nuanazoH JOIMYCTUMBIX HAIPSI?KEHUN MATAHWS.

o Maz. current consumption - MaKCUMaJIbHOE TTOTpebIeHne TOKA.
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e Pulses per revolution - KOMU9eCTBO OTCIETOB HA 0OOPOT.

5.5.6 XapakTepuctuku pegyktopa

Baxkno: Nudopmaius na Bkiaanke «Stage -> Gear» BpeMEHHO HE WCIOJIb3yeTCs

B oxkue Hacmpotixu npozpamms, Stage -> Motor

4 Device
Borders
Maximum ratings
Motor & Driver type
DC motor
BLDC motor
Stepper motor
Power management
Brake control
Control
Position control
Home position
PID control
TTL sync
UART
EXTIO
About device
4 Program
4 Interface
General motor
Attenuator
Cyclic motion
Log
> Graph
User units
About
4 Stage
Positioner name
Stage
Motor
Encoder
Hall sensor
Gear

Manufacturer:
Part number:

Reduction:

Max. continuous torque:
Max input speed:
QOutput backlash:
Equivalent input inertia:
Effidency:

Accessories

Reset

.‘.'.

ONm
0rpm
0deg
0gaom?

0%

Ol [Pl [{>

(4>

[4»

[V] Default file location

NanotecN3.cfg

[Restoce from ﬁash] [Restore from ﬁe]

[ Save to flash J[ Save to file... J

oK || cancel

| [ emly |

Puc. 5.56: OkHO ¢ onucanneM XapakTEePUCTHK PeLyKTopa

5.5. XapakTtepuctukm nosuumoHepa
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Pazaen comepkut mHMOPMAIIAIO O PELYyKTOPE:

Manufacturer - HanMeHOBaHWE KOMITAHUY-TPON3BOIUTEIIS.

Part number - HOMep IO KaTasory.

Reduction - nepenarounbiii k03ddunmenT peyKropa.

Maz. continious torgue - MAKCUMAJTILHBIN KPYTAIIN# MOMEHT HA BXOJIE PEIYKTOPA.
Maz. input speed - MakcuMasIbHAsi CKOPOCTh HA BXOJE PEyKTOPA.

Output backlash - Bexomuoit m0dT pegykTopa.

FEquivalent input inertia - SKBUBAIEHTHAS BXOIHAS UHEPIHSA PEILYKTOPA.

Efficiency - KIL/ pexyxTopa.

5.5.7 XapakTepuctunkn BCNOMOraTesibHbIX YCTPONCTB

Baxkno: Mudopmanus na Bkiaanke «Stage -> Accessories» BpeMEHHO He UCIOIb3YETCsT

B okue Hacmpotixu npozpammo. Stage -> Accessories

5.5.

XapakTepncrukin no3nuvoHepa
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4 Device
Borders Magnetic brake
Maximum ratings Information:
Motor & Driver type
DC motor
BLDC motor

Stepper motor Rated current: 0 A
Power management

Brake control Torque: OmNm

Control Available: £

Position control Powered hold: []

Home position

PID control Temperature sensor

TTL sync Information:

UART

EXTIO

About device
4 Program Temp. gradient: 0V /<C

4
Interface Type: [TI .

General motor
Attenuator Available: O
Cyclic motion o
Log Limit switches

> Graph SW1 available:

User units SW2 available:
About SW1lowis active:
4 Stage SW2 low is active:

Positioner name Limit switches shorted:
Stage

Motor
Encoder
Hall sensor
Gear [Restrxe from ﬂasl't] [Re-store from ﬂe]
| Accessories

Rated voltage: oV

Temp.range: 0 °C

NanotecN3.cfg

[¥] Defait file location | savetofissh | [ savetofie.. |

ok || cancel [ apoy |

Puc. 5.57: OkHO ¢ onucaHueM XapakTepUCTUK BCIOMOIaTeIbHBIX YCTPONCTB

Paznen cogepxut nHMOPMAIAIO O BCIOMOTATEIbHBIX YCTPONCTBAX.
Magnetic brake - 6,10k MAarHUTHOIO TOPMO3a;
e Information - npoOU3BOIUTENL ¥ HOMED MAIHUTHOIO TOPMO3A.

e Rated voltage - HOMWHATIBHOE HAPSIKEHUE [IJIsT YIIPABJIEHUST MATHUTHBIM TOPMO30M.
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Rated current - HOMUHAJIBHDBIN TOK /1151 yIIPABJIEHUA MATHATHBIM TOPMO30M.

o Torque - ynepKUBAIOIIWI MOMEHT.

Awailable - nanuame Topmo3sa.

Powered hold - npucyTcrBre JaHHOTO CBOHCTBA O3HAYAET ITO MATHUTHBIM TOPMO3 HAXOIUTCS B PEXKUME
yaep:kanus (AKTUBEH) TIPU TOAAYE TUTAHUS.

Temperature sensor - 0JI0K TEPMOJAaTINKA:

Information - TpOM3BOAMTENb U HOMED TEMIEPATYPHOTO JATUUKA.

o Temp. range - nuana3oH U3MEPSEMbBIX TEMIIEPATYP.

Temp. gradient - TeMIepaTypPHBIA IPAJTUEHT.

e Type - Tun naryuka (TEPMONAPA UJIM MIOJIYTPOBOJAHUKOBBINA TeMIIepaTyPHbBIH JATUUK).

Available - Hanu4uue naTINKA.
Limit switches - 6J10K KOHIICBUKOB:

e SWI1 available - mpucyTcTBHE JAHHOTO CBOWCTBA O3HAYAET UTO KOHIEBUK, MOAKJIIOYEHHBIN K HOMXKKE
SW1, nocrymes.

o SW2 available - npucyrcrBUe TAHHOTO CBOMCTBA O3HAYAET YTO KOHIIEBHK, MOIKIIOYEHHBIN K HOXKKE
SW2, nocrymes.

e SWI1 low is active - mpucyTCTBUE JAHHOTO CBONCTBA O3HAYAET YTO KOHIIEBUK, MOIKJIIOUEHHBIN K HOXKKE
SW1, cunraercst cpaboTaBIIMM IO HU3KOMY YPOBHIO HAa KOHTAKTe.

o SW2 low is active - npuCyTCTBUE JAHHOTO CBORCTBA O3HAYAET YTO KOHIIEBUK, MOJKIIOUEHHBIN K HOXKKE
SW2, cauraercsa cpaboTaBIiuM MO HU3KOMY YPOBHIO HA KOHTAKTE.

e Limit switches shorted - mpuCcyTCTBUE TAHHOTO CBOMCTBA O3HAYAET, UTO KOHIIEBUKHU 3aKOPOUEHBHI.

5.6 KoppekTHoe 3aBeplieHne paboTbl

KoppekTroe 3aBepiiienre pabOThI TOAPA3yMEBAET OCTAHOBKY JBUTATEJISs W COXPAHEHWE TEKYINEil MO3UIUu
KOHTpOJLTEpoM. TeKkyIas MO3uIiust COXPAHIeTCs] AaBTOMATHIECKH, cM. Xpanenue nosuyuu 60 FRAM-namamu
KOHMPOANEPA.

Kuonka Ezit ocymiecTBasieT KOPPEKTHOE 3aBepiieHne pabOThl M BBIXOI W3 Mporpammbl. [lpm Haxkarum Ha,
HEeE TTPOrpaMMa OTIAeT KOHTPOJLIEPY KOMAHY TJIAaBHON OCTAHOBKH, & TIOCJIe 3aBEepPIIeHNsT OCTAHOBKH KOMaH-
JIy OTKJIIOYEeHWs TuTaHus. ECIu BBIMOJHEHUE MJIABHOM OCTAHOBKH OBLIO MPEPBAHO KAKUM-JIHO0 COOBITHEM,
HANPUMED MoAavuel KOMAH/IbI JABUKEHUA Jorcoticmukom Wi cuznarom TTL-cunrponusaiyuis, Wid eciau mpu
MOCBHLITKE KOMAH/IbI ILJIABHOW OCTAHOBKHU WU KOMAH/bI OTKJIIOYEHUs TUTAHUs B KOHTPOJLIED 6ubimoTeka Bep-
HyJia OomubKy, TO BbIXOJ OTMeHsieTCsi. B 9TOM cilydae HEOOXO[MMO IPOBEPUTH HACTMPOUKY 0HCOUCTMUKG U
KHONOK <BNPAB0» U <6A€60» U HACMPOUKU CUHTPOHUSAUUL.

5.7 YcTtanoska XlLab

5.7.1 Ycranoska nog Windows

Sarpysure ¢ailsi HporpaMMbI-yCTAHOBIIMKA HA CBOUW KOMIIbIOTEp. amycrure «xilab-<umsi Bepcuum>.exes.
MucTammsaTop aBTOMATUYECKN OMPEIEIsieT, 3aIyIeH Jiu OH Ha 32-0uTHO# nin 64-OMTHO# crCTeMe U yCTaHAB-
JIMBAET COOTBETCTBYOMIYIO Bepcuio X1Lab.
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(5 XiLab 1.19.1 Setup — X

Welcome to the XILab 1.19.1 Setup
‘ Wizard

This wizard will guide you through the installation of XILab

@ 1.19.1.

[E] [ o

3alycTuTe MporpaMMy YCTAHOBKHM U CJIELyHTe WHCTPYKIUAM Ha IKPAHE.

(5 XiLab 1.19.1 Setup -

Installing
Please wait while XILab 1.19.1is being installed. 3

Execute: C:\Program Files\XILab\uninst.exe /S

|
Show details

< Back Next > Cancel

Bce HeobxoamMoe mporpaMMHOe 00ecriedenne, MaKeThl U MPOrPAMMBbI OyIyT YCTAHOBJIEHBI aBTOMATHIECKH.

E=] Windo

Would you like to install this device software?

Name: XIMC Ports (COM & LPT)
S Publisher: Center of Engineering Physics, MSU Lomon...

[ Always trust software from "Center of Engineering Don't Install
Physics, MSU Lomon...".

@ You should only install driver software from publishers you trust. How can | decide which device software is safe
to install?

Hazxkmure kuOTKY Install, 4T00BI yCTAHOBUTDH IpaifBep KOHTPOJIEPOB Ximc.
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() XlLab 1.19.1 Setup —_

Completing the XILab 1.19.1 Setup

XILab 1.19.1 has been installed on your computer.

Click Finish to dose Setup.

&
Qo

Tloce ycranoBKHu 10 yMOIYaHUIO 3amycTuTcsd nporpamma X1Lab.

XiLab 1.19.1 =
release date: 2022-01-19
Searching devices... 2 found.
URI Serial Friendly name Stage name
1 xi-emu:///C:\Users\vladbelov\App... 1
2 xi-emu:///C\Users\vladbelov\App... 2
Exit Rescan Open selected Open last
Settings >>

Tloakntounre no3unuonep k KoHTposiepy. [logkrounTre crabunu3npoBaHHbIi HCTOYHUK IUTAHUS K KOHTPOJI-
siepy. 3azeminTe KOHTpoJuiep. IIoAKiI0unTe KOHTPOJIED K KOMIThIOTEpY € ToMoInbio Kabeas USB u/wnan
Ethernet. Briounte xourpostep. LED wramkaTop Ha mare KOHTPOJLIEpA HAYHET MUTATh.

Ecnu xourposnep nogkmoden depe3 USB-kabenb, mogoxkaure, moka windows oOHAPYKUT HOBOE yCTPOIi-
CTBO, mocJie gero Haxkmure B craproBom okHe XILab knonky Rescan. Cucrema aBroMaTHYeCKd OOHADYKHUT
HOJIKJIIOYEHHbII KOHTPOJLIIED.
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XILab 1.19.1
release date: 2022-01-19

Searching devices... 2 found.

URI Serial Friendly name Stage name
T:-com o
2 xi-com:\\\COM14 10716 Axis2

3 xi-emu:///C:\Users\vladbelov\App... 1
4 xi-emu:///C\Users\vladbelov\App... 2

Exit Rescan Open selected | Open last

Settings >>

Puc. 5.58: Ilpumep KoHTpOAIEPA, TOAKIIOUeHHOrO Uepe3 USB

Ecnu kourposnep noakiouen yepe3 Ethernet-kabenn, B craprosom okue XILab B paznene Settings> > BKJto-
aure daar Enumerate network devices. Ilocie aroro naxmvure kHonky Rescan. Cucrema aBTOMaTHYeCKd
OOHAPYKUT MOJKIIOYEHHbIH KOHTpOJUIep. Kciu Ball KOHTPOJJIED HE OLPEEIseTcss AaBTOMATHYECKH B MEHIO

Settings>> , pacnomoxxenHoMm B craptoBoMm okuHe XILab, Beeaure IP-anpec Bammero xonTposiepa B moJe
IP/Host. Tlocne 9T0r0 HaskKMUTE KHONKY Rescan.

Device detecti ttings.
XiLab 1.20.2 ©cecton
2 Probe devices
ESEPESD 0 Enumerate non XIMC devices
Searching devices... 1 found. A Enumerate network devices
URI Serial Friendly name Stage name Protocol IP/Hostlport]
1 xi-emu:///C:\Users\viadbelov\AppData\Roaming\XlLab.c... 1 xnet:/| v
2 xivemu///CA\Users\viadbeloviAppData\Roaming\WLab.c... 2
3 xi-tcpy//172.16.130.155:1820 9928 My super device
0 server(s) found.
One axis is selected. Exit Rescan (Open selected| ~ Open last Virtual devices |2 |3
‘Scan for local XIMC servers

Puc. 5.59: [Ipumep konTpostepa, moakiaodenaoro depe3 Ethernet

Yrobbl OTKPBITH KOHTPOJLIEDP, JABAXK/bL INEJIKHUTE 110 HEMY JIEBOH KHOIIKON MbIIIM MJIM HA’KMUTE KHOIIKY
Open selected. Eciu BbI XOTHTE OTKPBITH HECKOJIBKO KOHTPOJLIEPOB OJHOBPEMEHHO, BHIOEPUTE UX C TIOMOIIHIO
ropstanx kiaasuin Ctrl unu Shift, a 3arem naxkmure Open selected

Baxxuo: s paborbt ¢ kourposutepom 1o Ethernet (nporokos TCP) neobxoaum konTposuiep sepcuu 2.3.6
u Bbliie, sepcus upomusku 4.7.x, sepcus XILab 1.20.x, 6ubsuoreka libxime sepcun 2.14.x
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5.7.2 ¥YcrtaHoska nog Linux

ITaker XILab misa Linux pacnpocrpansiercsa B ¢popmare Applmage - daita Linux, comepxkaiiuit mpujiokenne
U BCe, 94TO HYKHO JIJIsi €ro 3amycka (Hampumep, 6ubauoreku, 3HAYKM, MIPUQTHI, N€PeBoAbl U T. i.). dro-
OnI 3amycTuTh XiLab, mpocTo ckadgaiiTe mpmIoXKeHHe, CAeJaiTe ero HCIOJHAeMbIM u 3amycture. Popmar
Applmage ve Tpebyer yCcTaHOBKU, M3MEHEHMs] CUCTEMHBIX OUOJIMOTEK MM CHCTEMHbBIX HACTPOEK.

CyImecTByeT Ba OCHOBHBIX criocoba caenarh daitn Applmage ucrogHseMbIv:

1.
°

2.

Ucnonws3ys rpadudeckuii narepdeiic:
Orkpoiire qucnerydep dailioB u nepeiiure K MecTonosokenuio daitia Applmage;
[llenkuure mpaBoit KHomKo# Mbimm Ha Applmage u naxkMmure KHOnKy «CBoiicTBaY |

Iepeiinure Ha BRIaAKy «IIpaBay m ycramosute dutaxkok «Pasperuts 3amyck 3Toro daiiyia B Ka4ecTBe
OporpaMMbl», €CJI Bbl McIosib3yere daitnosbiii Mmenemkep Ha ocaoe Nautilus (Files, Nemo, Caja) uiu
ycranosuTe (pmaxkok «Is executables, eciu BoI ucmob3yere Dolphin, win n3aMeHnTe packpbIBAIOIITHIACS
ciucok «Executes cnucok «Anyones, ecim Bl ucnosibdyere PCManFM;

3akpoiiTe IMAJIOTOBOE OKHO;
Bamycrure Applmage ABOHHBIM IIeTYKOM 110 (haifiry.

C ucnosb30BaHrEM KOMAHIHON CTPOKU:

chmod a+x xilab-<version>-x86_64.AppImage
./xilab-<version>-x86_64.AppImage
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XlLab 1.17.14
release date: 2021-07-12

Searching devices... 0 found.

Serial Friendly name Stage name

URI
l xi-emu:////home/xiuser/....[1 | | |

2 Xxi-emu:////home/xiuser/.... 2

Exit Rescan Openselected Open last

No devices found? Settings >>

IIpu mepBom 3amycke Xilab moxker me HaiiTy KOHTpOJIEpPHI, moaka0ueHHbe yepe3 USB. [Insa obmapyxe-
nust XIMC-ycrpoiicts XiLab tpebyercs crnucok ycrpoitcrs udev. B kadecTBe aBTOHOMHOTO MPUJIOKEHUST
Applmage, XiLab #e umeer 3rana ycTaHOBKH, KOTOPBIA MOXKeT 100aBUTh B cucremy npasuia udev. Haxwvu-
e kHONKY No devices found? B craprosom oxkue Xilab, 3arem naxxvure 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
ttyACM USB-COM adapters Xilab needs this permission to work with XIMC devices. If you click the button
below then currect user will be added to the 'dialout’ group. You will need to restart your login session for the
change to take effect.

Add current user to dialout group

Udev rule
Rationale: Xilab can access XIMC devices by its serial number if an udev mapping is available. As a standalone

Applmage application Xilab does not have installation stage where it could add udev rules to the system. If
you click the button below then an udev rules file will be added to the /etc/udev/rules.d/ path on your system.

Add udev rule file to the system

Search for network devices

Rationale: If your Ximc device is connected over a local network but it does not appear in the list of devices,
XiLab allows you to tell where to look. To do this, go to <<Settings>>. Enable <<Enumerate network devices>>,
Click <<XIMC Scan for local servers>>. If for some reason the devices are not found, manually set the IP
address value in the IP/Host field.

For more information, see...

Hexkoropsie auctpudbyrusbl Linux #He mobaBasioT moab3oBarenei B rpynmny «dialouts mo ymomganmio. Ynen-
crBO B rpymme «dialouty HEOOXOAMMO [ TOCTYyIa K IMOCIeA0BaTebHbIM nmopraM. IIporpamme XiLab meo6-
XOauM TOT socryil, 1ockoiabky XIMC-yerpoiicrBa npejcrasisiorcs B cucreme kak ttyACM USB-COM
amantepbl. Haxxvure Add current user to the dialout group m mepe3arpysurTe CUCTEMY IJIsi TPUMEHEHUST
U3MEHEeHUN.
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No devices found on Linux? Check these settings.

Group membership

Rationale: some Linux distributions do not add users to the 'dialout’ group by default. Membership in the
'dialout’ group is required to be able to access serial-like devices. Since XIMC devices are represented as
ttyACM USB-COM adapters Xilab needs this permission to work with XIMC devices. If you click the button
below then currect user will be added to the 'dialout’ group. You will need to restart your login session for the
change to take effect.

Add current user to dialout group

Udev rule
Rationale: Xilab can access XIMC devices by its serial number if an udev mapping is available. As a standalone

Applmage application Xilab does not have installation stage where it could add udev rules to the system. If
you click the button below then an udev rules file will be added to the /etc/udev/rules.d/ path on your system.

Add udev rule file to the system Udev check OK: udev file is already present

Search for network devices

Rationale: If your Ximc device is connected over a local network but it does not appear in the list of devices,
XiLab allows you to tell where to look. To do this, go to <<Settings>>. Enable <<Enumerate network devices>>,
Click <<XIMC Scan for local servers>>. If for some reason the devices are not found, manually set the IP
address value in the IP/Host field.

For more information, see...

Baxwno: IIporpamma XiLab juis paborbr Tpebyer Hamuuus X-cepsepa (rpadudeckoro pexuma).
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XILab 1.17.14
release date: 2021-07-12

Searching devices... 2 found.

Serial Frlendly name Stage name
1 FE ///dev/x1mc/0000 10719 Axist | |
2 Xxi-com:///dev/ximc/0000... 10716 AXxis2
3 xi-emu:////home/xiuser/.... 1
4 xi-emu:////home/xiuser/.... 2
Exit Rescan Openselected  Open last
Settings >>

5.7.3 Ycrtanoska nog MacOS

xilab-1.17.2.dmg

CxonupyiiTe daiiyl ¢ apXuBOM TPOrPaMMBbI yCTAHOBKY HA KOMITHLIOTEP. APXUB € TPOrpaMMOil yCTAaHOBKY UMEET
Ha3panue «xilab-<momep Bepcuu>-0sx64.tar.gzy.

5.7. Ycradoska XlLab 235



8SMC5-USB
PykoBsopgcteo nonb3osarens, Boinyck 2.30.3

PacnaxyiiTe apXuB MeTIKOM MBIIIIH.

B XiLab-1.17.2

installer.pkg

JIBOMHBIM KJIMKOM JIEBO#I KHOIIKOI MBIIIHM KJIMKHUTE Ha TosiBUBINHMiica installer.pkg.
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Bruibepure « OTKPBITES.

macOS cannot verify the developer of
“installer.pkg”. Are you sure you want to
open it?

By opening this app, you will be overriding system
security which can expose your computer and

personal information to malware that may harm your
Mac or compromise your privacy.

files.xisupport.com

Open Cancel
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#® |nstall installer

Welcome to the installer Installer

You will be guided through the steps necessary to install this

Introduction
software.

Continue

B rimaBHOM OKHe ycTaHOBIIMKA BbIOepuTe «IIpOmoIKuTh>.
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#® |nstall installer

Standard Install on “MacSSD"

el sl This will take 47,7 MB of space on your computer.

Destination Select Click Install to perform a standard installation of this software

Installation Type on the disk “MacSSD".

Change Install Location...

Go Back Install

Jasee BuiOepHuTE « YCTaHOBUTDS.

Installer is trying to install new software.

Touch ID or enter your password to allow this.

Use Password... Cancel

Baenure mapouib.
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#® |nstall installer

The installation was completed successfully.

Introduction

Destination Select

Installation Type

Installation

Summary

The installation was successful.

The software was installed.

JloKuTeCh YCIENTHOTO 3aBepIeHns YCTAaHOBKH.
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Favourites Name

£ Recents
A\ Applications
O Downloads
&Y crzy
(@) Airbrop
OneDrive
iCloud
Locations
[E) Macssp
[# Bootcamp
B xiLab-1.17.2
Tags
@ Orange
@ Green
@ Yellow
® Gray
Work
Home
® Blue
All Tags...

™S VICIUSUIL WOru

& Mission Control
@ Motion
e Music

B Notes

@ OneDrive
[ Paint X
& Photo Booth
@ Photos

® Podcasts
B3 Preview
2 Python 3.6
@ QuickTime Player
B Reminders
Safari

@ siri

S) Skype
B Stickies

i Stocks

S Sublime Text
[® System Preferences
@ TeamViewer
@ Telegram
B TextEdit

B The Unarchiver
9 Time Machine
w TV
Utilities
® uTorrent Web
®| Viscosity
Voice Memos

@ WhatsApp
¥l Xcode
sy

Applications
= Q

Date Modified

1June zu

16 MB
147,9 MB

Broi6epure npunoxenune XILab B pazmzene «IIporpammbrs

Kind
AppPICauLn

Application

er

Application

Appl
Application

Application

Application

plication
Application
Folder
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XlLab 1.17.2

e |

release date: 2020-03-19

Searching devices... 0 found.

URI
1

« xi-emu:////Users/crzy/Library/A...

Exit

No devices found?

SamycruTe.

Serial

Rescan

Friendly name Stage name
Open selected Open last
Settings >>
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[haBa 6

[lporpammMmupoBatue

6.1 PykoBoacTBO NO NporpamMmmMmnpoBaHUIO

6.1.1 PabGoTta c koHTponnepom B cpeae Visual Studio
Cxkauaiite pumepsbl nporpamm s VisualStudio co crpanurer [Iporpamvuoe obecriedenue .

Komiuiekr paspaborduka TaKXKe COMEPKHUT IIPEIBAPUTEBHO CKOMIIUIUPOBAHHLIE [PUMEDPbLL: testapp u
testappeasy kaxk 32 m 64-6umrHble npunokenus mig Windows u 64-6urHoe npunoxkenme mia OSX,
test  CSharp, test  VBNET - Tosibko 32-6uTHbIe. PYKOBOICTBO 110 TPOrPAMMUPOBAHUIO MOXKHO HANTH 110
3TON CCBLIKeE.

6.1.1.1 Visual C++
ITpumepsr, Hamucanuble Ha s3bke C, HaXoAATCst B Karanore «examples/test  C».

CkoMmuInpoBaHHaA BepCHs OMOINOTEKN COMEPIKUT yKe CKOMIUINPOBAHHBIE TPUMEDDI, BBl MOYKETE TTPOCTO
3amyCcTuTh uX. PacmakyiiTe apxuB W 3aIlyCTUTE, HAIPUMED, TPOTPAMMY <«testapps.

Takke mpuMepbl MOKHO cOOpPaTh C MOMOIIBIO <UMA_Npumepa>.sin. Bubimoreka Takxke MOKHA OBITH
ckommmmpoBana ¢ nomoinbio MS Visual C++, mingw-library He moaaep>kuBaercs. Y 6eaurech, 4To
ycraunoBisien Microsoft Visual C++ Redistributable Package 2013. Hanpumep, oTrkpoiiTe permienue
examples /testapp /testapp.sin, cobepure n 3amycrure u3 IDE.
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6.1.1.1.1 Yvo penaer nporpamma testapp?

BN C:\Windows\System32\cmd.exe — O *

Stopping engine

rpm: 0 pos: O upwr: 2391 ipwr: 175 flags: 10 m
Done

imc - compilediximc-2.

Ilocse 3amycka mporpaMMbl OTKPOETCs KOMaHHas cTpoka. B meit Bor yBumure coobmienue: «Hello! I'm a
stupid test program!s

IIporpamma «testapp» coobiaerT BepCHIO HCIOIb3yeMO# OMOIMOTEKH, a TAaKzZKe COODIIAeT CBOI0 OHMTHOCTD.
Takke «testapps yKa3bIBaeT, KAKON MOPT OHA YAEPIKUBAET.

Ilocne oTKpBITHA yCTPOICTBA TPOrpaMMa CIUTBHIBAET MOJA TAHHBIX U3 CCBIIKU HA CTPYKTYDPY «status ts.

rpm int CurSpeed Tekymas CKOpOCTh

pos float CurPosition ITepBuvHOe 10OJIE€, B KOTOPOM XPAHUT-
CsI TEKYIIIAst MO3UTIHSA, KAK ObI HU OBLITA
yCTpoeHa 00paTHasi CBS3b

upwr int Upwr Hanpsikenne Ha cuimoBoil dacTu, Je-
carku MB

ipwr int Ipwr Tok moTpeb/ieHust CUIIOBOM YacTu

flags unsigned int Flags ®iaru cocrosinust

mvsts unsigned int MvCmdSts CocrostHre KOMaH/IbI TBUKEHUS

Dynwyus result t XIMC API get device_information (device t id, device information_ t *device
information) - Bospaiaer undopmaiuio o6 ycrpoiicTse

Dynwyus result_t XIMC API get_engine_settings (device_t id, engine__settings_t *engine settings) - Cuu-
TBHIBAET HACTPOMKHU JBUTATEIIS

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)

TTocne aroro mporpamma testapp OTIPABISIET B KOHTPOJLIED KOMAHIY JIBUXKEHUs BIEBO B TE€UYEHHE 2 CEKYH/T
«command__ lefts. Tlocyie ycuenHoro BbImOJHEHUST KOMAaHIbI «command_ lefts, BbI3bIBaeTCS KOMAaHIA OCTa-
HOBKU «command_ stop».

Baxkno: B konIe Ha ycTpoiCTBO oTmpaBisercs komMannua «command_ stops. «Close device» 3akpbiBaeT
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YKa3aHHOe yCTPOHCTBO.

6.1.1.1.2 Yro genaer nporpamma testappeasy?

IIporpamma «testappeasy» He TaK y»K CHJIBHO OTJIMYAETCH OT Hporpammbl «testapps. OrTKpoiiTe HpoekT
examples /testappeasy,/testappeasy.sln, BeITONHUTE COOPKY ¥ 3aIyCTUTE TPUIIOKEHUE U3 CPeIbl Pa3paboTKH.

B C\Windows\System32icmd.exe = O *

ting
pping e

Tlocsie 3amycka nmporpaMMbl OTKPOETCsT KOMaHHasi CTpoka. B weit Bor yBuaure coobmenne: «This is a ximce
test program.»

IIporpamma ymeer coobmiaTh BEPCUIO UCIOIb3yeMOl OUOIMOTEKH.

C nomorpio KOMaHbl «open_ devices porpamma «testappeasys OTKPBIBAET yCTPOMCTBO B PEKUME IKCKITIO-
3UBHOI'O JOCTYIIA.

Ilpenynpexaenmne: bubGanoreka Libximc paboTaer ¢ KOHTPOIIEPOM B PerKUME SKCKIIO3UBHOTO J0-
cryna. Kaxpiit Konrposuep, orkpbirbiii Gusinorekoii libxime (XiLab Toxe ucnosbdyer sty 6uinoreky),
JIOJI2KeH ObITh 3aKPBIT, IIPEXK e 9eM MOXKET ObITh MCIIOIb30BAH JAPYTUM IIPOIECCOM.

TTocse oTkpbiTHS yCTPOHCTBA TPOrpaMMa testappeasy OTIPABIISET B KOHTPOJLIEP KOMAaHIy [IBUKEHUs BJIEBO B
TeueHnn 3 cekyH1 «command_ lefts. Ilocse ycnennoro BbiosiHeHus KOMaH bl «command_ left> BbI3bIBaeTCs
KOMAH/1a OCTAHOBKH «command_ stops.

Komanua «calibration.A = 0.1;» ycranapiausaer kajaubposounyio koucranry 0.1 (oguu war KoHrpoJLiepa
PABEH 3TOMY KOJMYECTBY €IUHMUIL)

Komangna «calibration. MicrostepMode = engine_ settings. MicrostepMode;» - Vicnonb3yercst 1jisi yCTAaHOBKHU
peKuMa MHKPOIIAroB, UCIOJb3YeTCs s HPABUILHOIO MIpeobpa3soBaHMs MUKPOIIATOB B KaJIMOpPOBAHHBIE
€JIMHUIbI U3MEPEHUs.

Tlocne mporpamma, «testappeasys» CUMTBHIBAET COCTOSIHUE KAJTMOPOBAHHOTO YCTPOWCTBA C YCTPOMCTBA.

B komnrie Ha ycrpoiicTBO ornpasisiercss Komanga «command_stops. «Close devices - 3aKpbIBaeT yKa3zaHHOe
YCTPOKCTBO.
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IIpumeuanune: Cu-npoduau. Cu-npoduin 370 HAOOP 3aroJOBOYHBIX (HAMIOB, PACTPOCTPAHIEMBIX BME-
cre ¢ 6ubmmorekoii libxime. Oum mossossitor B mporpamme Ha si3bike C/C++ 3arpy3uTh B KOHTDPOJLIED
HACTPOWKM OIHON M3 MOIIEPKUBAEMBIX MMOJABUKEK BBI30BOM Bcero omHoi dyukmuu. [Ipumep ncmonb3oBanus
cu-upoduiieil Bl MOXKETe IIOCMOTPETh B AUPEKTOPUH IPUMePOB «testcprofiles.

6.1.1.2 .NET (C# u Visual Basic)

Tecrobie npunoxenusi C# nHaxomurcs B «examples/test CSharps, VB.NET - «ezamples/test VBNET».
O6eprka aust libzime.dll - wrappers/csharp/rimenet.dll. Ona nocraBisiercs ¢ AByMs Pa3iUIHbIMU aPXUTEK-
typamu u 3asucut or .NET 2.0.

Tecrosbie npuokenuss .NET mus Visual Studio 2013 maxomsarcs ua testes (das C#) u testvbnet (das
VB.NET) coorBercrBento. OTKpOTe TIPOEKTHI U COOEpUTE.

6.1.2 PabGoTta c koHTponnepom B cpeae Python

6.1.2.1 Python (Jupyter Notebook)

MpuI ¢aenaju porpaMMUpPOBaHUE TIPOIIe, YeM Koraa-au6o! He Hy»KHO HACTpauBaTh CIOXKHBIE CPEIbI UJIH TIH-
caTh KOJI C HyJIsl — ITPOCTO OTKPOWTE HAIl TOTOBBIN K UCo/Ib30Banuto Jupyter Notebook u HaunuTe ynpapisars
kouTposutepamu 8SMCH ¢ momorpio Python!

ITompobyiite ceituac: Orkpoirs 8 Colab Orkporrs B dhopmare HTML

ITouemy sTo KpyTO?
e Bruicrperit crapt - OTKpoiiTe OJIOKHOT, ClieayiiTe HHCTPYKIUIM U MTHOBEHHO 3AITyCTUTE KOJI!
e MuHnManbHAs HACTPOMKA - HIKAKHX CJIOXKHBIX yCTAHOBOK, BCE FOTOBO K pabore

e Hosblit Boicokoyposuesbiii API libxime - yupapisiite apurare/isiMd C [IOMOLIbI BCEI'O HECKOJbKHX
CTPOK KOJ/ia M n3beraiiTe HU3KOYPOBHEBBIX CIOKHOCTEH

o HpOCTOQ yuopaBJjieHHuE ABUTATEJIEM - TTOIMATrOBBIC TIPUMEPDI YIIPDOIIAIOT 3aJa49y JdazKe IJIsd HOBUYIKOB

e N neanbHO MOAXOMUT 11 HOBUYIKOB. Ecmu BbI HOBUYOK B Python mim KoHTposiepax gBuraresei, 3To
JIydlllee MeCTO JIJi HadaJia,

Yro BHyTpH?
e T'oToBbIe mpuMepb! KOma Ay yupassieaus 8SMCH
o IlomsaTHbIE OOBICHEHNSA KAXKIOTO IIara, ITOOBI BbI IOHUMAJH, KAK 3TO pabOTaeT
e Tlommepxkka libxime Python g ymo6HOro B3anMomeicTBus ¢ KOHTDPOJLIEpAMT

Buepsoie paboraere ¢ Jupyter Notebook? O3nakoMbTech ¢ O uiina bHOM JTOKYMEHTAINEl, HO He BOJTHYHWTECH,
BBI pa3beperech 3a CIUTAHHBIE MUHYTHI!

IIpumeuanme: I[lo ymonganuio 3TorT OJOKHOTA HCIOJAB3YET BHPTYAJbHBIH KOHTpoJuiep. Tak 4ro BaM He
HYKHO HUKAKOTO PEAJIbHOr0 000pyaoBanusi. Ho ecim OHO y BaC €CTh, BbI TAKKE MOYKETE TPOTECTHPOBATH €r0
¢ 9TuM OJIOKHOTOM.
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6.1.2.2 Python
6.1.2.2.1 OGwwue cBegeHus

Python-unrepdeiic gis paborst ¢ koaTpostepamu cepun 8SMC5-USB ocuoBan na 6ubmoreke libxime. ITom-
JIEp’KUBAIOTCS [IBA CIOCO0a MCnob30oBanns Python-OuwHuHTOB:

e YcramoBKa depes pip
e llcnonssosanne SDK 6e3 ycranosku nakera (legacy-croco6)

O6a nnTepdeiica OCTAIOTCs JOCTYMHBIMI, OJHAKO B HOBBIX MMPOEKTAX PEKOMEH IYeTCs NCMoIh30BaTh high-level
API, kak 6osee ymOOHBIH W yCTONYUBBIH K N3MEHEHUSIM.

6.1.2.2.2 YcraHoBka 4epe3 pip

Pekomenyembrit crmocob ycranosku Python-6ummaiHros:

pip install libximc

Jlanubiii cocob ycranaBauBaer Python-obGepTku OGuOIMOTEKN ¥ MO3BOJISIET UCIOJIb30BATH UX 0€3 PydIHOrO
pa3mertenust (aityioB psioM co ckpuntamu. Takxke He Tpebyercs JOMOJHUTEIHHAS HACTPOWKA CHCTEMHBIX
nepemennbix (PATH, LD LIBRARY PATH u T.m.)

6.1.2.2.3 WNcnonb3osaHne vepe3 SDK (6e3 pip)

AnbrepHaTuBHBIN c1ocob paboOThI OCHOBaH Ha uctoib3oBanun SDK 6e3 ycranosku Python-makera. B arom
ciayJae:

e Python-obeprku u npumMepsr 6epyrces Hanpsamyo usz SDK

e (haiistbl 6GUOIMOTEKN TOIAKHBI OBITH JOCTYIHBI I HHTEpnperaTropa Python:
— b0 HAXOIUTHCS B OTHON JUPEKTOPUH C TOJb30BATETHCKUMU CKPUITAMU
— b0 K HUM JOJI?KEeH OBITH J0OABJIEH IyTh

10T c1ocod MO3BOJLET 3alyCKATh IpUMeph “Kak ecrb’ u3 nocrasku SDK u ucnonb3oBars 6ubsimorexy 6e3
YCTAHOBKHU Yepe3 pip.

6.1.2.2.4 Mpodunn

IIpoduns - 3o daitn korduryparmuu, cogepKaimiit Habop IapaMeTpPoB padOTHI KOHTPOJLIEPA U MOAKIIOIECH-
HOTO K HEMY TO3UITHOHEPA.

IIpoduns 3arpyxaercss B KOHTPOJIJIEP W OIPEE/ISIeT €ro MOBEJEeHNE, MO3BOJIsAd n30ekKaTh HEOOXOIUMOCTH
3a/1aBaTh MMapaMeTpPbl BPYYHYIO B KaXKJIOM CKPHUIITE.

Wcnonb3oBanue mpodusieii mo3BOSIET:
® XDaHUTh U TEPENCIOIH30BATH HACTPONKN KOHTPOJLIEPA
e OBICTPO MEPEKIOYATHCS MEXK/Y PA3IUIHBIMU TMO3UITUOHEPAME

e PabOTaTh C HECKOJBKUMU MMO3UIMOHEPAMU HA OJHOM KOHTPOJLIEPE Oe3 PydHOI IepeHaCTPONKH mapa-
MeTpPOB

Jas crangaptabix nos3unnonepoB STANDA mocTymubl roTOBbIe TPOMUIN, KOTOPHIE MOTYT HCIOJIb30BAThH-
cs HampsMyIo. You may see how to use Python-profiles in «examples/test Python/profiletests> example
directory.
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6.1.3 PabGorta c koHTposiiepom B cpeae LabView

e Kax cosdamv npocmoti npumep

o Xime Example One Axis: nacmpotixa u 3anycx 6 LabVIEW

Baxxnmo: Hamwu LabView npumepst paboraior Tosbko a4 Windows. Burnocts npumepos LabView momxkna
COOTBETCTBOBATH OMTHOCTH OTIEPAIMOHHON cucTembl, a He 6uTHOocTu LabView

IIpumepsr auke mpusemens mist LabVIEW Bepcum 12. Koppekrras pabora mpuMepoB ¢ 0oJiee MO3THIMHI
Bepcusivu LabVIEW we rapantupyercs. Eciiv Bam Hy»KHBI TpuMepsl [1Jisi Bepcuii Huxke 12, CBSIKUTECh CO
CITy2K00M TeXHUIECKON MO/IIePKKN WA OTIPABLTE JEKTPOHHOE MChMO: 8smc4@standa.lt

Ilpnmeuanume: Bubmmoreka libximc OTKpBIBaET KOHTPOJIEPHI B PEXKUME IKCKJIO3UBHOIO IOCTyMA. JIo-
60if KOHTPOJLIEP, OTKPBITHIA ¢ MOMOIIbI0 libxime, HEOOXOINMO 3aKPbITh, TIPEXKIE YeM OH MOXKET OBITh WC-
o/Ib30BaH Japyrumu mponeccavu. He ocranasnmBaiite pabory npumepos LabView ucnosb3yiomryio libxime
¢ nomoripio KHONKKM <«Abort execution» - 910 He JaerT BO3MOXKHOCTH IIPOrPAMME BbI3BATH (DYHKIIUIO
close_device(), mo3TOMY B 9TOM CJIy4dae BCe OTKpbIThie B LabView koHTposepst OyayT 3a0J0KHPOBAHbBI
JIO TIOJTHOTO 3aKphITHs cpeabl LabView.

6.1.3.1 Kak co3gartb npoctoii npumep
3arpysure nmpumMepsl Labview co cTpaHUIbI TPOrpaMMHOTO 00ECIIeIeHNs.

Paccvorpum cozmanume mpocreiimieit mporpammbl Ha Labview myis padorsr ¢ libxime #a mpumepe «Ximc simple
example.vi».

3 Ame simple example.vi Block Diagram EI@
m Edit View Project Operate Tools Window Help |@
[ ] ][9] ] el [ oot 1 [ e 5 [l e LR

wait_for_stop function
refresh interval in ms

TiEs LiEsI [‘usxlna IR
comma zamma zemma kxS
o Jrrits E Yo o
ot i P b

error in (no error)

=
=

Puc. 6.1: Biok-nuarpamma mpumepa Xime simple example
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B wnagase unporpammbl BbI3biBaeTcs (GyHKuusa enumerate_devices, Koropoil mepejarorcs duiarm OT-
KpbiTus (moapobHee cM. PyKOBOJICTBO 10O MpOrpaMMupoBanuio). Pe3yibrar BbIIOIHEHUS QYHKIUHT
enumerate_devices, SIBISIONNIICI 3aKPBITBIM yKazareseM, nepenaercsd GyHknun get_device_name c ma-
pamMeTpoM HOMEpPa yCTPOHCTBA, UMsi KOTOPOrO MbI XOTUM IIOJIy4UTh (KOJIUYIECTBO OOHAPYKEHHBIX YCTPONCTB
MOXKHO 110J1y4uTh (pyHKuuell get_device_count u3 3T0ro ke ykasaress). Pe3yibrar BblIOIHEHUs QYHKIIUHI
get_device_name nepepaercs pyHknuu open_device. DTa HOCIEI0BATEILHOCTD HE SIBISETCs 00A3aTeIbHON
- TpHU JKeJaHuu CHOPMUPOBAHHYIO ONMPEIETIEHHBIM 00Pa30M CTPOKY C MMEHEM OTKPBIBAEMOTO yCTPOHCTBA
MOXKHO TrepearTh PyHKImN open_device Hanpsamyio. Pe3ymbraTom BeimosHenns GpyHKInN open_device siB-
JdeTCd XeH/JI yCTPONCTBA MM OIpe/ejieHHad B ximc.h KoHcTaHTa device_undefined, Bo3BpalmmaeMoe npu
HEBO3MOYXKHOCTH OTKPBITH YCTPOMCTBO. X€H/JT yCTPOWCTBA TepenaeTcs BceM (bYHKIUAM ITEHUs 3HAYEHUN u3
KOHTPOJIJIepa, 3allUCU 3HaY€HUH B KOHTPOJIJIED U IIOJA4YU KOMAaH/1, KOHTPOJLIepy, BMeCTe C JIDYI'MMU [1apaMeT-
paMu, eCjii TAKOBbIe TPEOYIOTCS B COOTBETCTBUU C MPOTOTUMOM (DYHKIIUH.

B mpumepe «Ximc simple example.vis> Bb3bIBatoTCst KoMaHapl command_left, command_wait_for_stop m
command_stop. [locie okorvamuss PabOTHL ¢ KOHTPOJLIEPOM yCTPOHCTBO HEOOXOAMMO 3aKPBITh, IEPEIAB €r0
xeH1T pyHKINM close_device, a mocie OKOHIAHUS PAOOTHI € pe3yabraroM (pyHKIuE enumerate_devices
HEeoOX0MMO OCBODOIUTH HAMATH 3aKPbITOrO yKasaress dhynkuueil free_enumerate_devices (He 10Ka3aHO
B 3TOM MPUMEPE [JIsT KPATKOCTH).

6.1.3.2 Ximc Example One Axis: HacTpoiika u 3anyck B LabVIEW

Baxno: «Ximc Example One axis.vi» 9T0 mpocToOif B HCIOJb30BAHUHU, HO JIOBOJIBHO CJIOXKHBIN IpUMep
nceso-X1Lab, KOTOpBI HE PEKOMEHIYETCsl K3MEHATh CaMOCTOsITeIbHO. OOpaTuTe CBOE BHUMAHKE HA IIPUMED
«ximc simple example.vi», ero JIerko aIanTUPOBATH IS BAIIUX IEJIEH.

s B3aumoneiicteusg ¢ kourposuiepamu LabVIEW ucnonssyer 6ubaunoreky libxime. Unatepdeiic, moctynubrii
qepe3 LabVIEW, mosnnocreio anasoruden murepdeiicy 6ubnunoreku libxime. Ilogpobnoe onucanme bynk-
nui, CTPYKTYP JAHHBIX B (PJAroB MOXKHO HaiiTu 1o 310i cepuike. Kaxkmo#it (pyHKIUM COOTBETCTBYET CBOI
subVI momynb, uMeromuii BXOAbl ¥ BBIXOABI COOTBETCTBYIOIINE BXOIHBIM W BBIXOIHBIM MTapaMeTpaM 3dTOM
dbyurnun. j1st TOro 9T00B! BBI3BIBATH KAKYIO-TM00 (DYHKITHIO HY?KHO CHAYAJIA, BBIMOJIHUTH OMPOC YCTPOUCTB
enumerate_devices, MOCJe 3TOrO BLIOPATH KAKOE-THO0 yCTPOHRCTBO U3 JOCTYMHBIX, OTKPHITH €r0 C ITOMOIIHIO
open_device u mepearh NOJYYEHHBIH HIeHTH(MOUKATOP U HEOOXOAMMbIE MAPAMETPHI KesraeMoil (DyHKIIH.
Ilocsie ncnonb3oBanust HEOOXOTUMO 3aKPLITH yCTpoiicTBO (dyHKImeit close_device.

PazapxuBupyiite ckadanubiii daily B KeJaeMyI0 JUPEKTOpUI0 u 3amycture mpumep «Ximc Example One
axis».

Orkpoercss okuo cpeapt LabView. B mem Bbl yBuaure rpadudeckuit unrepdeiic mepenmeil nanenn
IPOrPaMMBI-IIPHMEPA, OH IPEACTABIAET cOOOit yrpolenHyo Konuto narepdeiica XILab:

e B seroit wactn pacnonoxena knomka «Find controllers» mjist TOBTOPHOTO OMPOCa JOCTYTMTHBIX KOHTPOJI-
JIEPOB, TOJI€ BHIOOPA KOHTPOJIEPA MO MMEHM MOCJIEJ0BATEIHHOO MOpTa U MHMOPMAIUOHHBIH 610K
TEKYIIEro COCTOAHMs OTKPBITONO KOHTDPOJIIepa (HApPsKEHUe U TOK Ha cujioBoii wactu u USB, remie-
parypa, CKOPOCTb JBHUKEHHUS ).

e B nenTpasibHOi yacTu paciosiokeH OJI0K MHIMKAIMY U YIIPABJIEHUs . B 4rCI0BOE [10J1€ BBIBOIUTCS TEKY-
Iasi KOOPIMHATA; JOCTYITHBI KHOMKY IBUKEHUs BJIEBO, BIIPABO, OCTAHOBKY, IBUKEHUS B OTPEIEICHHY IO
koopauuary («Move to») u cMmemenus Ha onpesenentoe paccrogaue («Shift ons).

¢ B uenTpanbHOil 9acTh PACTIONoKeH GI0K MHANKAIUY U yIPABICHAs. B 91CI0BOE MOIE BBIBOIUTCS TEKY-
ast KOOPJAMHATA; OCTYHBI KHOIIKY JBUKEHHUS] BJIEBO, BIPABO, OCTAHOBKY, JIBUZKEHUS B OIIPEIEJIEHHY IO
koopaunary («Move tos) u cMemenns za onpeenenaoe paccroguue («Shift ony).

e Ha Bkitagke crpaBa pacmosoxken guajaor «Move settingss faa meMOHCTpaIum 3arpy3Ku U COXPaHEHUS
macrpoek. Ilo maxkaruio kuonku «GET» Tekymime HACTPOIKYU [BUKEHUS 3arpy?KAIOTCS B YHUCIOBBIE
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[OJIsl IO, 9TO KHONKOMN, a 1o Haxkaruio KHOHkU «SET» duciia u3 cOOTBETCTBYIOMIUX ITOH KHOIKE
noJsieit 3arpyzKarTcda B KOHTPOJIIEP.

File Edit View Project Operate Tools Window Help Exampls
1

w2 (|1 | [ 15pt Application Font |~ ||~ || Fa | +| Search Q2] e

Find controllers O

- _

: = >
i}

[ snten 10|

| Moveto |

4 1l 3

Puc. 6.2: Buemauit Busg npumepa Xime Example One axis

Wcxonuptit Ko mpuMepa MOXKHO TTOCMOTPETDh, BOHIS B PEXKUM perakTupoBanus. [IporpamMmva BBITIOTHSAET
OECKOHEUHBII IUKJI OIPOCA COCTOSHIS KOHTPOJIJIEPA U BBIBOJA HA dKpaH. Kcjnm HaXkara Kakas-Iud0 KHOIKA,
B mHTEpdeEiice, TO BBHIMOIHIETCS COOTBETCTBYIONINN ITOM KHONKE (DyHKIIMOHAIBHBIN OJIOK.

File Edit View Project Operate Tools Window Help Example
1

® | @[] [@][25] 4o = |2 | [15pt Application Font |~ |[fo |[%a~ |65~ =] | Search Q[
(1KY = i
(2>

Power voltage

Iyl

Upwr i Power current
Towr
Uush |
Tush
N CurT
CurSpeed
CurPosition
Maovebts Speed ;
MMngﬁ“ peOEL | USB current
mdSts
N
Temperature
> Il
g

Puc. 6.3: Biok-anarpammva npumepa Ximc Example One axis
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6.1.4 PabGorta c koHTposisiepom B cpeae Matlab

s paborsr ¢ kouTpostepom B Matlab moxxuO mcnosip3oBars 6ubanoreky Libximc. 3arpysure npumeps! co
crpanuiet 110.

Ipumep uporpammbt MATLAB testzime.m naxonurcsa B karasore examples/testmatlab.

Tepen 3anyckom: B Windows: l3mennre Tekymnii karaaor B MATLAB ua ezamples/matlab. 3arem 3amy-
crure B KoMaHaHO#M crpoke MATLAB:

B OS X: ckonupyiire zimc/macosz/libzime.framework, ximc/macosz/wrappers/zimem.h, zimc/zimc.h B
karasior examples/matlab. Ycranosure XCode, coBmectumbiii ¢ Matlab.

B Linux: ycranosure [librimc*deb w libzimc-dev*dev mememoii apxwTekTyphl. 3areMm CcKOMUpyiiTe
zime/macosz/wrappers/zimem.h B Karamnor examples/matlab. Ycranosure gee, coBmectnmbrii ¢ Matlab.

s mposepku coBmectumoctu Bepeuit XCode u gee cM. OKYMEHT Wil aHAJTOTHYHBIH.

.2 \examples\testmatlab\tesbdmc.m*

PUBLISH

|:_|r_llz| 0 -l Find Fies weert £, f M D (EB? % || Run section
T [l compare =  Comment 4 ‘e 3 5 GoTo : Rn Runad Fmand [5
- - - Pt v Indent 5] o |z {Find v - - Time
FILE EDIT NAVIGATE | BREAKPOINTS RUN
“[ testime.m* x|
1 % MATLAB test for XIMC library a L
2 % Tested R2014b 32-bit WinxpP, R2014b 64-bit Win7
5
4 — [~,maxArraySize]=computer;
5= is64bit = maxArraySize > 2°31;
6 - if (is64bit)
7= disp('Using 64-bit wversion')
a- disp('NOTE! Copy ximc.h, libximc.dll, bindy.dll, xiwrapper.dll, wrappers/matlab/libximc_thunk pcwiné4:
S= else
10 — disp('Using 32-bit wversion')
alil = disp ("NOTE! Copy ximc.h, libximc.dll, bindy.dll and xiwrapper.dll to the current directory')
12 — end
13
14 — if not(libisloaded('libximc'))
a5 = disp('Loading library')
16 — if (is64bit)
17 = [notfound,warnings] = loadlibrary('libxime.dl1l', @ximcm);
18 — else
15 — [notfound, warnings] = loadlibrary('libximc.dll', 'zimcm.h', 'addheader', 'zimc.h');
20 — end
21 — end
22
23 — device_names = ximc_enumerate_devices_wrap(0) 7
24 — devices count = size(device names,2); =
« | o
[ script [Ln 16 Col 17 ,
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=lo| x|
HOME e LEBoe (2 S=arch Documentation PH

d o8 3 W A Enewvenave L Anslyze Code g8 [T] @rreterences (7 % Commniy

{7 Open variable + {7 Run and Time [ et Path ‘=7 Request Support

Mew MNew Open | Compare Import Save Simulink  Layout Help
Seript v v Data Workspace [/ ClearWorkspace v [ Clear Commands v  Lirary = (g Parallel v ~ ChAddOns +
FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES
< % = E | o»r ¢ ximc2.8.2 ¢ examples ¢ testmatiab ME
Current Folder [URl Command Window Workspace ®
[Mame < | Stopping engine. .. -1 |Name = Value [Min  [Max | [
< xwrapper.dl Status: H ans 0 0 0 -
) ximem.m MoveSts: 3 £] @b <1x1 struct>
£ ximc_get_status_calb.m MvCmdSta. 133 33 device_id 1 1 1
] ximc_get_status.m e s* %] device_id_ptr <1x1 lb.pointer=
7 ximc_enumerate_devices_wrap.m PWRSts: 3 - device_name  'Xi-COM:%5C2%65...
] ximc.h - - EncSts: 0 % gev}ce_names <1x1 cel>
£ testxime.m Windsts: 0 ; levices_count i i i
FESFXImCt'?Vk in6a.dl CurPosition: 45545 v iseabit 1
% libxime_thun inG4. i
ﬁbX-ImC?jH pow uCurPosition: 207 % maxArraySize 2.8147e+14 2.81... 2.81
- . . 0] notfound =0x1 cel=
i EncP t : 0
- ) bmdy.d" nckPosition regurt 0 0 0
CurSpeed: 10000 €| state_calb_s <1x1 struct> =
uCurSpeed: 0
Ipwr: 9 Command History G}
Upwr: 0 =] %—— 19.08.2015 19:09 —-%
Iusb: 163 L-testxime
testximc.m (MATLAB Script) v Uusb: 488
curT: 233
MATLAB test for ¥IMC library e
Flags: 0

GPIOFlags: 80
CmdBufFreeSpace: 32

Done
fJg >>

=
A | I

B okHe BBITOTHEHHBIX KOMAH/I BBl YBUIUTE PE3YIHTAT OMPOCA KOHTPOJJIEPOB.

B okHe BBIMOJHEHHBIX KOMAHZ BbI yBUAWTE DE3YJIbTAT OMPOCA KOHTPOJIIEpOB. BobizoB dymkimit libximce
u3 Matlab npouspogurcsa ciemyrommuM ob6pa3oM: onpeaenure myTh K oubauorexkam libxime.dll, bindy.dll,
xiwrapper.dll u 3aronoBoanomy daiiy xime.h, a B ciayyaae 64-6urnoit cpesp e u ximce.m. O HOKpATHO
ncrnonpayiite dynkimio Matlab loadlibrary utobnr 3arpy3nth 6ubanorexy libxime n gamee mcrmonn3yiite
dbysarnuo calllib ¥TobbI BBI3BATH HEOOXOAUMYIO (byHKIWMIO libxime. Crnucok nmen dynknwmii libxime, npu-
HUMaeMble U BO3BPAIIAEMbIe MU TIapaMeTPhbl Bl MOXKeTe HalTH B PyKOBOICTBE MO MPOrpaMMIpPOBAHNIO.

ITpumeuanmne: Conyrcrsytomee I10 66110 nporectupoBano Ha Windows 10 64 6ur, Matlab 2017 u DAQmx
2017.

6.1.5 PabGoTta c koHTponnepom B Scanlmage
Bubnmoreka libximc moxkeT nCmoap30BaThCs [1jist pabOTHI C KOHTPOJIJIEPAME MOTOPOB B Scanlmage.

Scanlmage 9T0 OTKpPBITOE TPOrpaMMHOE 0OeCHedeHue s JIa3ePHONH MUKPOCKOIHH, 3JIEKTPOMU3UOIOTUH,
JIa3epHOi CKaHupyomel (pOTOCTUMYIAIMA U APYTuX (PU3UOJOTMYECKHX METOIOB, OPHEHTHPOBAHHBIX MIPe-
UMYIIECTBEHHO Ha, HEHPOOUOIOTHIO.

Konrpoanepsr Standa mpsiMo ceitgac MOTYT OBITH CIOJIB30BAHDI IJIsT TOYHOTO JIA3€PHOTO CKAHUPOBaHMS. BbI
MOXKeTe 3arpy3uTh COIYTCTBYIOIIEEe MPOrpaMMHOe 00ecledenne co CTpaHuibl [Iporpavmuoe obecrnedenne u
MPUCOeMHUTHC K ofH0i u3 200 saboparopuit, ucnosb3ytomux Scanlmage.

IIpumeuanume: Conyrcreyromee 10 610 mporectupoBano wa Windows 10 64 6ut, Scanlmage 2018 u
DAQmx 2017.
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6.1.6 PabGorta c koHTposiiepom B cpeae Delphi

Baxkno: IIpumepsr gis Delphi we mommeprkuBaiorcsa B Bepcuu libxime 3.0.x u HoBee. Eciin Bam HyKHBI 9TH
LIpUMeEpHI, HoxKaJyiicra, ucnoiab3yiire libxime Bepcun 2.14.x Ioowcanyiicma, ybedumecv 6 COBMECMUMOCTIU
eepcuti librime, XILab u npowusku npu ucnoab3osanuy cmapuir éepcud. ‘Cm. mabauyy co8mecmumocmu
<https:/ /files.zisupport.com/Software.ru.html#compatibility-table > .

CkauajiTe npumep nporpaMmmbl 1t Delphi co crpanunsr IIporpammuoe obecneuenue.

IIpnmeuanue: OGepTtka gist ucnosb3oBanuss B Delphi  libzimc.dll mpennaraercs Kak MOIYJb
wrappers/pascal/ximc.pas. KoHCOIBHOE TECTOBOE TPHIIOKEHWE DAa3MeIeHO B JupekTopun <«test Delphis.
ITIposepeno ¢ Delphi 6 ma 32-6mTHOi1 cuctreme. [IpocTo ckommunupyiite, pasmecture DLL B mupexTo-
PHUU C WCIOJHIEMBIM MOJYJIEM U 3aIlyCTHTE €ro.

Ilpenynpexgenue: [l paborel nmpumepa ckommpyiite daiiabl ximce.pas, libxime.dll, xiwrapper.dll,
bindy.dll u3 mankm xime psimom ¢ «testdelphi.dprs u 3amycrure «testdelphi.dprs c momorsio Bareit Delphi
IDE.

Yrobbl 3amyCTUTh CKOMIUJIUDOBAHHBIN TIPUMEP W3 KOMAHIHOW CTPOKW, CKOMUpy#iTe Bce aiiin
(libximc.dll, bindy.dll ... u T.1.) B manky «compiled-win32» u 3amycrure «testdelphi.exes

Orxkpoiite ipoekT examples/testdelphi/testdelphi.dpr, BpimonanTe cOOPKY ¥ 3alyCTHTE TPUIOKEHUE U3 CPEJTBI
pa3paboTKH.

Pacnaxyiire apxup u 3amycture «testdelphi.exes.

BN C:\Windows\System32\emd.exe — O *
5 C naows f C b

mpiled-win32>testdelphi.exe

mpiled-win32

Ilocsie 3amycka mporpaMMbl OTKPOETCsT KOMaH/IHAs CTpoKa. B Heit Bor yBumure coobmenne: «Hellos

Hemoncrpanuonnas nporpamma «testdelphi» mcmomp3yer komanny «result t XIMC API get status
(device t id, status t ,status)» m1a BeIBOTA TeKyIero cocrosgnus ycrpoiicts. Takske «testdelphis yka-
3BIBAET, KAKOH IOPT OHA YAEPKUBAET.

6.1. PykoBoacTso no nporpaMmmunposaHuio 253


https://files.xisupport.com/Software.en.html#development-kit

8SMC5-USB
PykoBsopgcteo nonb3osarens, Boinyck 2.30.3

C nomortpio KoManbl «open_ devicey nporpamma «testdelphis OrKpbiBaer yCTPOUCTBO B PEXKUME IKCKIIFO-
3UBHOTO JOCTYIIA.

Ilpenynpexxaenme: bBubanoreka Libximc paboraer ¢ KOHTPOIEPOM B PerKHUME SKCKIIO3UBHOTO J0-
cryna. Kaxkipiit konrposutep, orkpbirblii Gusimorexoii libxime (XiLab roxe ucuosbdyer sry 6uinoreky),
JIOJIPKEH OBITh 3aKPBIT, TTPEXKIE YeM MOXKET ObITh MCITOIB30BAH APYTUM MIPOIECCOM.

Tlocne oTkpbITHS YyCTPOHCTBA MPOrPAMMAa CYMTHIBAET MOJS TAHHBIX U3 CCHLIKU HA CTPYKTYPY «Status_ ts.

rpm int CurSpeed Tekymas CKOPOCTH

pos float CurPosition IlepBuvHoe 10OJI€, B KOTOPOM XPAHUT-
CsI TEKYIIIAst O3UTIHS, KAK Obl HU ObLITA
yCTpoeHa 00paTHasi CBA3b

flags unsigned int Flags ®raru cocrosinust

Dyuxius result t XIMC API get _engine_settings (device_t id, engine _settings_t *engine settings) cuu-
THIBAET HACTPOIKHU JBUrATEIIs]

Ilocne sroro nporpamma «testdelphi» BbuIONHSIET KOMaHAy JABUKEeHUs BipaBo «command_rights. Ilocie
YCITEIITHOTO BBITIONHEHUST KOMAHIBI «command_ rights, BbI3bIBaeTCS KoMaHma «command_ stops.

Kowmanna <«calibration.A = 0.1;» - ycranasausaer KaaubpoBounyo Koucrauty 0.1 (oaun mar KOHTpoJLIepa
DABEeH TOMY KOJHMYECTBY €IUHHUIL)

Kowmanzna «calibration. MicrostepMode = engine_ settings. MicrostepMode;» - ucrnonb3yercst ijis yCTAHOBKHU
PEKMMa MUKPOIIAroB, TAK>Ke KOMAHId WMCIOIB3YeTCs JIsi MPaBUJILHOrO MpeoOpa30BaHMS MUKPOIIATOB B
KaJIMOPOBAHHBIE €IUHUIIBI W3MEPEHUSI.

Tlocne mporpamma «testdelphi» cumrsiBaeT cocrosmme KamnOpPOBAHHOTO yCTPOHCTBA.

IIpenynupexaenue: B koHme ma yCTpOHCTBO OTHpaBisieTcss KOMaHIA «command_ stops.
«Close__devices - 3aKpbIBaeT yKa3aHHOE yCTPOHCTBO.

6.1.7 PabGorta c koHTponnepom B cpeae LabWindows

Baxmno: IIpumeps: mqyist LabWindows ue noggepskuBaiorcs B epcun libxime 3.0.x u HoBee. Eciin Bam HyKHBI
9TH TPUMEpBHI, TOXKaIyiicTa, ucnoab3yiire libxime Bepcun 2.14.x Ioocaryticma, ybedumecv 6 cO8MeECMUMO-
cmu eepeuti libxime, XILab u npowueku npu ucnosv306aHuy cmapuis eepcuti. ‘Cm. mabauyy co8mecmumo-
cmu <https://files.zisupport.com/Software.ru. html# compatibility-table > .

Ckauaitre mpumep mporpammbl gy LabWindows co crpannmsr [Tporpavviioe obecredenme.
Apxus comepxut apa npumepa s LabWindows:

o IIpumep testcli - mpeacrasiasier coboii kKoHcOMBHOE TpHIOKeHue 171 cpeabl LabWindows CVI ucnomns-
gytoree 6ubanorexy libxime

e IIpumep testgui - npencrasisier coboit mpuaoxkenne ¢ User Interface Editor mms cpeast LabWindows
CVI ucnonn3yioriee oubanoreky libxime

Baxkno: Pabora npumepos nposepsiiach va Bepcuu LabWindows CVI 2017.
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Orkpoiire upoexr .. | ezamples|testlabwindows | testcli| testcli.prj wim .. | examples | testlabwindows | testgui | simple.prj
B LabWindows CVI. Yto0sl cKOMIUINPOBATH TPUMED, BHITONHUTE KOMauay Build - > Rebuild.

Ckomupyiite ..ximc\win64\libximec.dll, ..ximc\win64\bindy.dll » ..ximc\win64\xiwrapper.dll B
JUPEKTOPHUIO, TIe JIEXKUT .exe (aii.

IIpumeuanue: [lo ymogyaHwio B mpuUMepax yCTaHOBIEHa 64-OuTHasi cOOpPKA, W K MPUMEDY TOIKIIOYEH],
64-6urnas Bepcus 6uOamoreku libxime. Eciu #Heobxomnmo cobparh 32-OMTHYIO BEPCHIO MPUJIOXKEHUS BbIOE-
pute onuy u3 32-6utHbix cOOpoK B MeHIO Build -> Configuration. ¥Ynamure 64-0utHyio Bepcuio OubinoTeKn
libxime.lib u3 npoekTa u noakmounTe 32-6uTHy0. Bubsmoreka libximce ¢ 3aBucuMocTsMU HAXOAWTCS B TAIl-
Kax ximc/win32 u ximc/win64.

IIporpamma «simple.exe»

Libeime wersion 2.12.10

Current position

=1 4000 Move

QuIT

Tlocne 3amycka orkpoercs cpena LabWindows. Ber yBuaure rpaduyeckmit narepdeiic. B Bepxueit gactu
BBIBOIUTCsI MCIIOJIb3yeMas Bepcus libxime. B nosne «Current positions orobpaxkaercs mo3uls B wa2ax,/c.
M3menuB 3navenue B 1mojie U HaxKaB KHONKY Move, Oyier BbI3BaHA KOMAH/IA JBUKEHUS B [O3UIIHIO.

IIpumeuanune: Bubaunoreka Libximc oTKpbIBaeT KOHTPOJIEPHI B PEKUME SKCKIIO3UBHOTO AOCTyA. JI1000it
KOHTPOJIJIEP, OTKPBITHII C TIOMOIILI0 OMOIHOTEKH libxime, mo/KeH OBITH 3aKPhIT, IPEKIe IeM OH MOXKET ObITh
HCI0/Ib30BaH ApyruM nporeccom. He ocranasnusaiite mpumep LabWindows uiu 06yio Apyryio mporpammy,
ucnoap3ymomryio libxime mo kHonke «3aKpbITh» - 9TO HE JJAeT BO3MOXKHOCTU IPOrPAMME BbIZBATH (DYHKITUIO
close device(), nosromy B 31r0oM ciyuae Bce orkpbirbie B Labwindows konrposuiepst Oyuyr 3a0/10KupOBaHbL
JIO TIOJTHOTO 3aKpbITus cpeabl Labwindows.

IIporpamma «testcli-64.exe»
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Tlepen Bamm koncombHas Bepcusi mpumepa aiast LabWindows. IIporpamma «testclis coobimaer BepCHio wc-
MoJIb3yeMolt OMOIMOTEeKH, a TaKyKe YKa3bIBAeT, KaKOH TMOpT OHa yep:KuBaer. llocje TOro mporpamma
«testcliy ormpasisier B KOHTpostep komauay command movr. Ilocie ycrmemmHoro BHITOTHEHUS KOMAHIbI
JABU2KEHN A, BbI3bIBACTCA KOMaHIa (',1(:)8(‘,_(,1(‘\'1('(‘,

demoHcTpalius paboThl MIPUMEpPOB

https:/ /youtu.be/iRab6qlWSo0

6.1.8 PabGoTta c koHTponnepom B cpeae Java

e Kax sanycmumo npumep na Linux

o Kax sanycmumo npumep Ha Windows uasu MacOS

o Kax usmenumsv u nepecobpamv npumep

6.1.8.1 Kak 3anyctutb npumep Ha Linux

Iepeitnure B zime-2.2.3/examples/testjava/compiled/ u BpinonauTe:

$ java -cp /usr/share/java/libjximc.jar:testjava.jar ru.ximc.TestJava ‘

6.1.8.2 Kak 3anyctutb npumep Ha Windows nan MacOS

Iepeitanre B zimc-2.x.2. /examples/testjava/compiled/. Ckonmpyiite comep:kumoe zime-2.x.1/xime/winb4/
WK Zimc-2.2.2/T4mc,/macoss/ COOTBETCTBEHHO B TEKYIIYIO JUPEKTOPHIO. 3aTeM 3allyCTHTe:

$ java -classpath libjximc.jar -classpath testjava.jar ru.ximc.TestJava
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6.1.8.3 Kak u3ameHutb u nepecobpartb npumep

Iepeitnnre B ezamples/testjava/compiled. VicxonHblil TEKCT pacHosioxkeH BHyTpu testjava.jar. Pacnakyiite
jar:

’$ jar xvf testjava.jar ru META-INF

3arem nmepecobepuTe UCXOIHBIE TEKCTHI:

’$ javac -classpath /usr/share/java/libjximc.jar -Xlint ru/ximc/TestJava. java

nmu s Windows wiun Mac:

’$ javac -classpath libjximc.jar -Xlint ru/ximc/TestJava.java

3arem cobepure jar:

’$ jar cmf META-INF/MANIFEST.MF testjava.jar ru

BubnumoTeka libximc mcmosb3yercs aiist paboThl ¢ KonTposiepom B Windows, Linux u MacOS. IIpumepsr,
BKJIIOYEHHBIE B [TAKET OUOJIMOTEKH, TPEHASHAYEHBI JJIs ObICTPOrO O3HAKOMJIEHHUSI C IPOrPAMMUPOBAHUEM JIJTsi
kouTposepoB XIMC. B koMmtmiekT pa3zpaboTunKa BXOIAT:

¢ CkommmmiaupoBanuas 6ubsimoreka libxime g Windows, Linux u macOS
e Pykosoxcrso o nporpammuposanuio (Takzxke pykoBozcrso libxime MoxKHO HaliTu Ha 5TOM caiirte.)

e Ilpumepnr kona s C+-+, C#, Python, LabView, Matlab, Java, Delphi (ycrapeJo),
LabWindows (ycrapeJio)

IIpumepsr ms paborsr ¢ LabView mpegoctaBisgiorcs OTaebHO.

Kowmrmuiekr pazpaboTdrka MOMXKHO 3arpy3uTh HA CTPAHHUIE NPOrpamMMmHOro obecrnedenus. VcXomHbie KOMbI
Libximc Takzke /10CTYIHBI /1715 3arpy3KH.

JlorupoBanue XILOG mo3BosisieT HACTPOUTH JIOrupoBanue B aii. VHbIMEU CJI0BaMU, €CJIU TPOTPAMMA, WC-
nosb3yomas libxime (xilab takzke ucnonbsyer libxime), 3amyiena ¢ yCTaHOBJIEHHON EPEMEHHON OKpY-
xkennsg XILOG, 310 BKIIOUAT JiorupoBaHue B (paita. B jor 3anmchIBaroTCs COOBITHsT OTIPABKH JAHHBIX B
KOHTPOJIJIED M NTPUEMA JAHHBIX U3 KOHTPOJLIEPA, & TAKKE OTKPBHITUS W 3aKPBITHS [TOPTA.

Kak BkJirounts JorupoBanue? B nepemennbix cpegax cosaiite nepemennyio ¢ umeseMm XILOG u yka-
KWUTE MyTh, IO KOTOPOMY OYIyT COXPAHATHCS KypHAaIbl. CMOTPUTE TPUMED HA CKPUHIIIOTE HUXKE.
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Computer Name Hardware Advanced System Protection Remote

Yai must he lnnned on as an Administrator to make mast of these chanaes

P
|
User variables for viadbelov
Y Variable Value
L QWTDIR CAQwt\msve2013\qwt-6.0.0
0O TANGO_HOST 172.16.143.2:10020
TEMP C:\Users\vladbelov\AppData\Local\Temp Select all
™P C:\Users\vladbelov\AppData\Local\Temp Select none
VA XILINXD_LICENSE_FILE C:\Users\vladbelov\Downloads\Vivade_SDK_2017.2\Crack\vivado20... EH |nvert selection
s XILOG C:\Users\vladbelov\Downloads\xilog.txt

Select

0

v

New... Edit... Delete

Edit User Variable X
System variables

Variable
ACTEL_FOR_ALTIUM_OVERRI...

| ALTERA_FOR_ALTIUM_OVER...
ComSpec

Variable name: I XILOG l

[C:\Users\viadbeloviDownloads\xilog.bcf |

Variable value:

DriverData

GENICAM_GENTL32_PATH

GENICAM_GENTL64_PATH
|_GETTEXTCLDRDIR _

Browse Directory... Browse File...

Cancel

__C:\Proaram Files\aettext-iconv\lib\oettext

New... Edit... Delete

OK Cancel

Puc. 6.4: Ilpumep nacrpoitku nepementoii cpeast XILOG B Windows

6.2 OnwucaHne npotokosia obmeHa

Omnucanue nporokosta v20.14

e Onucanue npomoxona
e lcnoanenue xomano

o Obpabomxa owubor Ha CMOPOHE KOHMPOANEPG

Heseptvie Komanovr usu 0aHHvLE

Pacvwém CRC

— Cbou nepedanu
— Bocecmanosaenue CUHTPOHUZAUUYU MEMOJOM MATMAYMa
— Boccmanosaenue CUHTPOHUZAUUY MEMOJOM ONUCTIUTNEALHVLEL HYAeT

e Obpabomra owubox Ha cmopore GUOAULOMEKY

— Boswmooicnvie snavenus omeema bubiuomexu
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— Ilpouedypa CUHTPOHUBAUUY OYUCTRUMEALHOLMY HYAAMU

e Kodv, owubor 0omeemos KoHmposiLepa
— ERRC
— ERRD
— ERRV

e Bce Komandv, KOHMPOALEPE
— 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
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— Komanda GPWD
— Komanda GPWR
— Komanda GSEC
— Komanda GSNI
— Komanda GSNO
— Komanda GSTI
— Komanda GSTS
— Komanda GURT
— Komanda SACC
— Komanda SBRK
— Komanda SCAL
— Komanda SCTL
— Komanda SCTP
— Komanda SEAS
— Komanda SEDS
— Komanda SEIO
— Komanda SEMF
— 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
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— Komanda SNVM
— Komanda SPID
— Komanda SPWD
— Komanda SPWR
— Komanda SSEC
— Komanda SSNI
— Komanda SSNO
— Komanda SSTI
— Komanda SSTS
— Komanda SURT
— Komanda ASIA
— Komanda CLFR
— Komanda CONN
— Komanda DBGR
— Komanda DBGW
— Komanda DISC
— Komanda EERD
— 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
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— Komanda PWOF
— Komanda RDAN
— Komanda READ
— Komanda RERS
— Komanda REST
— Komanda RIGT
— Komanda SARS
— Komanda SAVE
— Komanda SPOS
— Komanda SSER
— Komanda SSTP
— Komanda STMS
— Komanda STOP
— Komanda UPDF
— Komanda WDAT
— Komanda WKEY
— Komanda ZERO

6.2.1 OnuncaHue npoTtokona

VYupasienue kourposepom ¢ IIK npoucxoaur no unrepdeiicy nociegosarensaoro nopra (COM-uopr). Ha
CTOpPOHE KOHTPOJITIEpa KECTKO yCTAHOBJIEHDI cieayiomiye mapamerpbl COM-mopra:

e Cxopocts — 115200 601,
o Jlnuna kazapa — 8 6ut
e Cron-6urpr — 2 Gura

YérnocTh — HET

o Konurposs noroka — ver (Xon/Xoff, CTS/RTS re ucnonb3yorcs)
e TaiimayT Ha mosyuenue, mexkay 6aiitamu oxmnoro makera — 400 mcex
e ITopsanok crenosanns 6ut — LittleEndian

o Mmorob6ai#ToBbIE THIMBI JAHHBIX TEPEIAIOTCI MJIAIIINAM O0AfTOM BIEPET

6.2.2 VNcnonHeHne komaHpg,

Bazosbrit npuniun nporokosa - «3amnpoc-OrBers, npudaém Bee oOMenbt qanuabivu uaumuupytorces [K, T.e. TIK
MOCHLIIAET KOMAaHJIbl B KOHTPOJLIEP, HO He Ha000poT. Kaxkaas KoMaHIa MOApa3yMeBaer MOJy9YeHue OTBETA
or KOHTpOJIepa (KPOME PEJKMX CJly4daeB CLEIMUAJIbHBbIX KOMAHI), T.€. HeJb3sd LOCJATh HECKOJIbKO KOMaH/|
nonpsia, 6e3 OXKUIAHUS OTBETa HA HUX.

Bce koMaHIbI menATCS HA CEPBUCHBIE, MITATHBIE YIPAB/ISIONNE W IMTATHBIE nHAMOPMAIUOHHbEe. KoMaHIbl
BBIMIOJTHSIOTCS CPa3y MOCJe WX MOCTYILIEHUs] B KOHTPOJIEp. YcraHoBiaenHble KomMaunaoit SXXX mapaMmerpbl
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HAYMHAIOT BJIUATH HA TEKYLIEE JIBUKeHue B TedeHue 1 mc mocie ycranoBku. O6paboTka KOMaH/bl HE BJIM-
€T Ha, CBOEBPEMEHHOCTH BBITIOJHEHUS KOHTPOJLIEPOM NEHCTBHI CBI3aHHBIX C OTIEPATHBHLIM yTPABJICHUE W
KOoHTpOJIeM asuraress (pabora IIIVNM, BzauMoeiicTBre ¢ S9HKOJEPOM U T.II.).

" xourponnep u IIK obnamaior 6ydepom obmena. IlpuHsaThIe KOMAHIBI U JAHHBIE, B CAydae WX HAJTHUNAI
B KOMamge, obpabarbiBaioTcs oauH pa3. To ectb, mocie 0O6paboOTKH 3TH JaHHBIE yIAJIA0oTCs u3 Oydepa u
00pabaThIBAIOTCS YK€ HOBBIE Tpwuiieaue 6aiiTer. Kaskmas KOMaHIa COCTOUT W3 YeTHIPEXOANTHON CTPOKWH,
JAHHBIX (eC/IM KOMaH/a UX TpeaycMaTpuBaer) u apyxbaiitHoro koma kourposs CRC ecinu komanma comep-
KUT naHHbe. JlJaHHbIE MOTYT TIEPEChLIATHCA KaK U3 KOMIIBIOTEPA, TaK U KOHTposiepoM. Komanga mepemaéres
Ha 00pabOTKYy eciu OHa pacrno3HaHa W, B ciaydae nepenaqdu ganubix, Kou CRC sepusrit. [locie o6paborku
npurie/ei 6e3 ommboK KOMAaHIbl KOHTPOJLIED MOChLIAET B KOMIIBIOTED Y€ThIPEXOANTHYIO CTPOKY — HAMME-
HOBAHUE BBIIOJHEHHON KOMAaHJIbl, 3aT€M JIAHHbBIE, eCu (POPMAT KOMAH/IBL TO IPEyCMATPUBALT, 3aTEM JIBA
Gaiita CRC (ecam ecrb naHHbIE).

6.2.3 OO06paboTka ownbOK HaA CTOPOHE KOHTpOJIepa

6.2.3.1 HesepHble kOMaHabl N gaHHbIE

Ecan npwurregimast B KOHTPOJIJIEp KOMaHIa HEe MOYKET OBIThH WHTEPIPETHPOBAHA, KaK OMpeaeIeHHas KOMAH-
Ja YIPaBJIEHWs, TO B KOMITBIOTEP TOCHLIAETCS CTPOKA «Errcy, KOMaHIa UTHOPUPYETCs, B JTAHHBIX TEKYIIEro
COCTOSTHVSI KOHTPOJLJIEPA, BBICTABJISETCS OUT «KOMAaH/Ia HE PACIO3HaHay. KC/in Heonmo3HaHHAS KOMAH1a COIep-
JKajia, JaHHbIe, TO BO3MOXKHO HeBepHAas WHTEPIIPETAIlds IPUHITHIX JAHHBIX KaK HOBBIX KoMmaH. Heobxommma
CHHXPOHU3AIHSI.

Eciu npumreninas B KOHTPOJIEp KOMAH/Ia, WHTEPIPETUPOBAHA BEPHO, KOMAHIa MPEIyCMATPUBAJIA JAHHBIE,
oum mpuniu, HO aBa Oaiita CRC He COOTBETCTByET TOJYYEHHBIM C Hell TaHHBIM, TO B JAHHBIX TEKYIIErO
COCTOSTHUSI KOHTPOJIIEpa ycranasaubaercs duar ommubkn CRC mpumeannx JaHHbIX, B KOMIBIOTED TOCHLIA-
ercsd cTpoka «errdy, Tekyiias Komanaa urHopupyercsd. CUHXPOHU3AIMS IPUEMA/IePeladn ¢ KOMIIbIOTEPOM
HE HYXKHA.

6.2.3.2 Pacuyér CRC

CRC paccuuTbiBaercs JJIsl TepeJaBaeMbiX JTaHHbIX. UeTwhipe GaiiTa KOMaHIBI B pacyére He ydacTBYIOT. AJl-
ropur™m CRC Ha 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;

}

QyHKIMS [OJIYy4aeT yKa3aTe/b Ha MacCuB JaHHbIX pbuf, miuuny ganHbix B 6aiitax n. ®yHKUMs BO3BPALAET
nByGaiiTHOe cioBo - kox CRC.

Ilpnumep pacuéra CRC:

6.2. Onuncaxne npotokosa obmeHa 263




8SMC5-USB
PykoBsopgcteo nonb3osarens, Boinyck 2.30.3

Kon xomanasr (CMD): <homes umu 0x656D6F68

0x68 0x6F 0x6D 0x65
CMD

Kopx xomangsr (CMD): «gpos» mam 0x736F7067

0x67 0x70 0x6F 0x73
CMD

Kop xomanasr (CMD): «movry nin 0x72766F6D

0x6D Ox6F 0x76 0x72 0x00 0x00 0x00 0xC8 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x53 0xc7
CMD DeltaPosition uDPos Reserved CRC

@) Termite 3.3 (by CompuPhase) — X

| COM16 9600 bps, 8N1, no handshake | | Settings | = Clear About Close

68 6f 6d 65 home

68 6f 6d 65 home

67 706173 gpos

67 706f 73 a5 e3 ebffeb ff00 00 00 00 00 00 gposl mxans......
0000542d 93 859e532107 LT-"...RASL

6d 6176 72000000 c80000000000000000 movr.M....
53¢c? S3

6d 6f 76 72 mowr

I [[«]

6.2.3.3 Cbou nepegaun

Hawnbosee BeposgTHbI caeayionume cOOn B KaHAJE CBA3U: HCIE3HOBEHHE DaliTa IpHU MpuéMe WiiH [eperade KOH-
TPOJIIEPOM, BOSHUKHOBEHWE JIMITHEr0 OaiiTa mpu mpuéMe Wiv mepegade KOHTPOJIJIEPOM U W3MEHEHNE TIPUHSI-
TOrO WJIM TOCJaHHOrO Oaiita.COoM mpOWCXOAAT MPU HECTAHJAPTHBIX YCJIOBUSAX U OOBIYHO HE HAOJIIOMAIOTCS
BOOOIIIE.

Perynsipabie ¢c60u BO3MOXKHBI 1IPU HEKAYEeCTBEHHOM, cioManuoM Kaberae USB wim coenmunurensaoMm Kabese
MeXK/y nJjiaTaMu. HpOTOKOI{ HE pa3pa6aTbIBaJ[C5{ AJId TAaTHOIO IIpUuMeHeHund B yCJIOBUAX CHUJIBHO HeCTa-
OMIBHOM CBsi3u. B 9aCcTHOCTH B TAKWX YCJIOBUSX PEIKO BO3MOYKHO BBITOJTHEHHME HE TOW KOMAHIbBI, YTO OBLIA
MOCJIAHA.

Ncuesnosenne Gaiita HA CTOPOHE KOHTPOJLIEPA

Baiit, oxxmmaemMbrii, HO HE MOJYyYEHHBIN KOHTPOJIEPOM, MPUBOJUT K TaiiMayTy KoMmmbiorepa. Ilocbuika ko-
MaHIbI CYNTAETCS KOMIBIOTEPOM HeycmernHoi. Ha 3TOT MOMEHT CHHXPOHM3AIWS MEPesadu JTAHHBIX OyIerT
HApYyIIeHa, HO BOCCTAHOBUTCH 110 TaiimayTy (eciu TaiiMayT KOHTDOJIJIEpA MEHbINE TaiiMayTa KOMIbIOTEpa C
yUETOM BPEMEHU IEPECHLIKH).
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Ucuesnosenne Haiita HA CTOPOHE KOMIILIOTEDA
Baiit, He Oy YeHHBIIT KOMIIBIOTEPOM, TPUBOANT K TaiMayTy KoMmbioTepa. CHHXpOHU3AIMS HE HAPYIIIEHA.
Bosaukmosenne 6aiita Ha CTOPOHE KOHTPOJIIEPA,

Jlumawnit 6aiiT, BOSHUKINNI IPU IPUEME KOHTPOJIJIEPOM, IPUBOIAUT K IIOIYy9IEHHIO KOMIIBIOTEPOM OJHOIO WJIU
HECKOJILKUX «errcy jmbo «errd» (04ueHb peako coderanus «errcs u <errds). ITOCBIIKA KOMAHIBI CYNTACTCS
meycrerHoi. B mpuémuoM Oydepe KOMIbIOTEPA MOXKET MOSBUTHCA HECKOJIBKO «errcy wminm «errd» OTBETOB
KOHTpOJIsIepa. Ha 3TOT MOMEHT CHMHXpOHM3AIMs HAPYIIeHa.

Bosuukmosenne 6aiita Ha CTOPOHE KOMIIBIOTEPA

Baiir, Bo3Hukmii 1py npuémMe KOMIIbIOTEPOM, LPUBOAUT K HEBEPHO NPUHATON KOMAHJE WJIA HEBEPHOMY
xoxy CRC. Kpowme Toro, B mpuémuom Oydepe ocranercs jurmauii OaiiT. Ha 3T0T MOMEHT CHHXpOHU3AIIUS
HaPYIIEHA.

M3menenne OafiTa HA CTOPOHE KOHTPOJIIEPA,

Baiit, uamenuBmuiicss npu npuéMe KOHTPOJJIEPOM, HPUBOAUT K IOJYYEHUIO KOMIIBIOTEPOM OJHOIO WJIU
HECKOJIbKUX «errcy jmbo «errd» (04ueHb peako coderanus «errcs u <errds). ITOCBIIKA KOMAHIBI CYUTACTCS
meycrerHoi. B nmpuémuom Oydepe KOMIbIOTEpA MOYKET MOSIBUTHCS HECKOJIBLKO «errcy Jimbo «errds OTBeToB
KOHTpOJITepa. OOBIYHO CHHXPOHU3AIUS HE HAPYIIAETCs, HO PEIKO OHA MOYXKET OBITh HAPYIIEHA.

M3menenne GaiiTa HA CTOPOHE KOMIIBIOTEPA

Baiit, nsamenuBmmiicss npu npuémMe KOMIBIOTEPOM, TPUBOJINAT K HEBEPHO MPUHSATON KOMAHJIE WU HEBEPHOMY
xoay CRC. Ha 3TOT MOMEHT CHHXPOHU3AIWS HE HAPYIIEHA.

6.2.3.4 BoccraHoB/IeHUE CUHXPOHU3ALMU METOAO0M TaliMayTa

Ecsu npu nosiyyennn nakera, BpeMsi MEXKJIY IOJIy9€HUEM OJHOTO WMJIA HECKOJIBKUX OAWT BBIXOIWT 33 PAMKHU
TafimayTa, TO IOJyYeHHbIEe JAHHbIE HIHOPUPYIOTCH, BXOaHOM Oydep ouurnaercs. Bpems raiimayra KOHTPOJI-
Jiepa, IOJIPKHO OBITH MEHbBIIe TaiiMayTa KOMIbIOTEPA C YIETOM TOTPENTHOCTH Ha BPEMSI TIEPECHIIKH.

6.2.3.5 BoccraHoBneHue CUHXPOHU3AUMU METOA0M OYUCTUTENbHBLIX HYsEen

Hu onna komanna ne nauunaerca uyiném (,\0). TlosTomy BO3MONKEH Takoii METOJ CUHXPOHU3ALUM: KOH-
TPOJIIEp Ha KaK/Iblil TOJYIEeHHBIH HEepBbIi OAfT KOMAHIbI PABHBIM HY/I0 OTBEYAET HYIEM, a KOMIILIOTED
UIHOPHUPYET 1epBble OAlT OTBETA €CJIM OH PABEH HYJII0 U IIEPEXOUT K PACCMOTPEHHIO cienyiomero. Torma
B CIydad KOrJA CHMHXPOHHM3AIMA HAPYIICHA HA CTOPOHE KOMMIBIOTEDPA MJIN KOHTPOJJIEPA, HO €Ile He MPOIIIO
BpeMd TaliMayTa KOHTDPOJIIEPA, BO3MOXKEH CJICAYIOMWAA aJIrOPAUTM:

Eciu koMIbioTepoM B OTBET HA MEPEJAHHYI0 KOMAHIY C JAHHBIMY WK 0€3, MOJy9YeH OT KOHTPOJLIepa OTBET
He Ha Ty KOMAHy, «errcy au0o «errds , To ¢ KOMIIbIOTEPa B KOHTPOJLIEP CPeACTBAMHU OMOIHOTEKN TTOCHLIAETCS
or 4 10 250 uyJeii (orpanudenue B 250 GaiiT cBg3aHO ¢ MIMHON LPUEMHOIO Oydepa u LPOTOKOJIOM Lepeaaiu
nanuabx o [12C; a nepenada Menee 4 Hysell 9acTO HE MPUBEIET K BOCCTAHOBJIEHWIO CUHXpOHU3AImMu). Ilpu
9TOM MPOUCXOIUT TOCTOSTHHOE CUUTHIBAHUE MPUXOAAIINX OANUT OT KOHTPOJLIEPA 0 MOSBJICHUS TIEPBOTO HYJIs.
TTocsie 3TOrO ¥ CUUTHIBAHUE U MOCHLIKA MPEKPAIIAIOTCS.

IlpunsaThiit Hy b OOBIYHO HE SIBJSETCS YaCThIO MPEAbLIyINeil mepegadn, Tak KaKk B MOMEHTBI OIMTUOOK KOH-
TPOJLIED LOJLydaeT orBeTbl «errcy / «errds. B peaxux ciyuasx (ocoboe usmenenue Gaiita Ha CropoHe KOH-
TPOJIIEPA) BO3MOXKHA CUHXPOHU3AIMS ¢ HEKOTOPOii NONbITKY. TakuM 06pa3oM, MPUXO0.[ EPBOr0O HYJId OOBIYHO
03HAYAET, YTO TPUEMHBIH Oydep KOHTPOJIIEPA YUCT U y2KE HE 3AMOJHUTC, TTOKA HE TPUIET epBasd 3HATMMAST
komanga. Cpasy mocjie Ipuxoa MepBOro HyJis OT KOHTPOJLIEPA KOMIBIOTED TOTOB MEPEIABATH CIEILYIOILY 0
koMmanty. OcraabHble Hy/il, HAXOASIIMECS B IIEPEChLIKe, OY1yT IPOUTHOPUPOBAHBI, TAK KAK MPUIYT /10 OTBETA
KOHTPOJLIIEPA.

CuHXpOHU3AINS 3aBEPIIEHA.
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6.2.4 OG6paboTka ownboOK Ha cTOpoHe brbMoTEeKM
IIpakTudecku Kaxkaast MyHKIUS OMOIMOTEKH BO3BPAIIAET CTATYC BHINOJHEHUs TUMA result t.

Tlocie mockLIKM 3ammpoca KOHTPOJLIEpY OHOMHOTEKA IIPOBEPSIET MEPBBIE MPUXOIIIHE OANTHI TOKA HE BCTPETHT
epBoe HEHyJIeBoe 3HadeHue. Bee myseBbie H6aiiTsbl urHopupyorcs. Qcranbable TPUXOAANue 6ARThl CIUTAIOT-
co 3HaunMBIMU. Bubanoreka oxumgaer mepsbie 4 GaiiTa oTsera. Jlajgee oHa CpaBHUBAET WX C KOIOM 3aIMPOCA
U, IpU HEOOXOIUMOCTH, OXKUIAET OCTAJIbHBIE OAWTHI MakeTa JaHHBIX. Kcim nosyuenubie 4 6aiiTa HE COOTBET-
CTBYIOT 3aIIPOCY, TO 3AITyCKAETCsT TPOIELYPa CHHXPOHI3AINN OUUCTATEIHHBIMU HYJISMHU, KOMAH/IA BHIMOJTHEHA,
neycrenHo. Eciau nmonydennbie nepsbie 4 Galita COBIAZAIOT € KOIOM 3allPOCA U B OTBETE CTh €Ille JAHHBIE,
to nocie ux noaydenus nposepsercs CRC kox. Eciu ko HeBepHBIHM, TO 3allyCKaeTCs CHHXPOHUBAIUS OUM-
CTUTEJbHBIMU HYJISIMHU, BBIIOJHEHHE KOMAH/IbI CIMTAETCS HEYCIIEIIHbIM.

Ecan ommnbok He 00HApy»KeHO, TO KOMaHIa CINTAETCS BHITIOIHEHHOM yCHeNHo U Bo3Bpariaercs result  ok.

Recelve byte

Begin synchronization Timeout

Retrycounter = 4

Clear Input buffer Discard byte

Decrement Retrycounter
Bytecounter = 64

| Send 64 zeroes "\0' |

}

Fetch one byte from input buffer

I

I Decrement Bytecounter |

Retrycounter < 0

Recelved bytes are equal
to the sent command?

Bytecounter >= 07 Is the byte zero? More bytes are eéxpected

for this command?

Sy P Synchronization complete
Return result_nodevice Return result_error
Timeout | Recelve data bytes and CRC code

for this command

Return result_ok

[

Does data pass
CRC check?

6.2.4.1 Bo3moxHble 3Ha4YeHns1 oTBeTa bubsmorekun
o result ok. Omubok Her.

o result_error. Obmas onmbka. Moxker ObITH CBI3aHA C ANNIAPATHBIMU IPOOJIEMAMHU, OTCYTCTBHEM JIAH-
HBIX B Oydepe mopra, npesblliieHneM TaiiMayToB. TakzKe MOXKeT 03HadaTh COOM CHHXPOHU3AIMH, KOTO-
pbiit 6611 yerpanén. Takoii ¢60it MOr OBITH BBI3BAH MOMEXaMU HA JIMHUU CBSI3U C KOHTPOJLIepoM. Erme
OJTHO IPUYMHON MOYKeT OBITH HECOOTBETCTBHE MPOTOKOJIOB B MPOIIMWBKE U B KOHTPOJLIEPE.

o result nodevice. HeBO3MOXKHOCTh OTKPBITHSI yCTPOWCTBA, MOTEPs CBA3M C HUM B IIPOIIECCE TIEPEAdn
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JIAHHBIX, HEYJIAYHAs CUHXPOHu3ausd. Tpedyercs mOBTOPHOE OTKPHITUE YCTPOMCTBA UJIM BMEIIATEIHCTBO
IOJIb30BATe .

Eciu dyukius Bo3Bparmaer omubKy, JT00bie mepeJanHble B HeE CTPYKTYPBI I 3alUCH CAUTAIOTCS HEOIPe-
JenéHHbIMEA. BO3BpaT KOIa OIMMUOKH MOXKET COMPOBOXKIATHCS 3aIUCHIO TOAPOOHOT0 COOOIEHNT B CHCTEMHbIH
Jor Ha unix wix B stderr ma windows.

6.2.4.2 Tpoueaypa CUHXPOHU3ALUN OHUCTUTESbHBIMU HYJISIMU

Boccranosiienne CHHXPOHU3ANNN OCYIIECTBIISETCS MOCHLIKOW HYJIEBBIX OAWTOB M CINTHIBAHUS TPUHAMAEMBIX
GaiiT J10 MOsIBJIEHUs NepBOro HyseBoro 3uaderus (,,\0). OIIUOHAIBHO MOXKHO B KOHIIE CHHXPOHU3AIUU OUYK-
cruth Oydep mopra. Ilocbutaercs m3naganbuo 64 mHysnesbix Oaiita. Eciam or KoHTpo/Iepa He HPUILIO HU
OJIHOT'O HyJIeBOro Oaiita 3a BpeMms raiimayTa, To 64 baiira moceliaorcs emie 3 pasa. ITocie 4 noceiku u Heno-
JIyueHUsi HyJIeBOTO 0aiiTa yCTPONUCTBO CYNTAETCS TOTEPSTHHBIM U OMOINOTEKA JTOIYKHA BEPHYTH KO OIMTHOKH
result _nodevice. B ciy4ae ymadnoil CHHXpPOHU3AIMH BO3BPAIAEMbIil KO/ OIMMOKY result  error.

6.2.5 Koabl olunbok oTBETOB KOHTpOJiepa
6.2.5.1 ERRC

Orser: (4 Gaiir)
Kom: «errcy nim 0x63727265

| uint32_t | errc | Komanza megocTynna \

Onucanne

OTBer Ha KOMaHIy, B CIIyJae eCjIi KOMaH/a HEM3BECTHA, MO0 He MOXKET ObITh BBIOJIHEHA 1/ MK obpaboTaHa
B JAHHBIA MOMEHT (B JAHHOM COCTOSIHUM). YCTAHABJIMBAET COOTBETCTBYIOIIUiT OuT B nojie «flags» crpykTypbl
COCTOAHUMA.

6.2.5.2 ERRD

Orser: (4 Gaiir)

Kom: «errd» mam 0x64727265

| uint32_t | errd | HesepHble JaHHbIe ‘

Omnucanue

Otser Ha KOMaHIy «errdy», YyCTAHABIUBAETCS B TOM CJIy9ae, €CJIU BHIYUCIHHBIE KOHTpOJIepoMm mauuabie CRC
He coBnaiaoT ¢ noaydensiM nojgeM CRC. B atom ciyuae ycranasimBaercs 6ut coorBercTsus B nose «flags»
CTPYKTYPBL COCTOSIHUSI.

6.2.5.3 ERRV

Orser: (4 Gaiir)

Kom: «errvy umm 0x76727265

uint32_t [ errv Heneproe 3nauenmne
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Onucanne

OrBer HA KOMAH/LY, B CJIy9ae eClTH KOMAHIa KOPPEKTHA, KOHTPOJIbHAS CYMMa MPABUJIbHAS, HO TIEPEIABAEMbIE
3HadeHus (x0ors Obl OJHO M3 HUX) BBIXOJHAT 3 JOLYCTUMbIA AUAIIA30H U HE MOU'YT OblTh HpuHATHL. [Ipu 3T0M
HEBEPHOE 3HAYEHUNE 3aMEHACTCA OAHUM M3 BEPHBIX METOJAaMU OKPYTJIEHUA, OTPAHUYECHUA NN C6paCbIBaHI/IH B
HEKOe CTaHIAPTHOE COCTOSTHIE. YCTAHABINBAECT COOTBETCTBYONINIT OUT B TosIe «flagsy cTpyKTyphI cocTosHMS.

6.2.6 Bce komaHabl KOHTpoOEpa

6.2.6.1 Komanga GACC

Kopx xomanger (CMD): «gace» umu 0x63636167.

Banpoc: (4 Gaiir)

| uint32_t | CMD Komanna
Otser: (114 6aiir)
uint32 t CMD Komanza
int8 ¢ MagneticBrakeInfo IIponsBomnTens W HOMEDP MATHUTHO-
ro Topmo3a, MakcumasbHas JIITHA
CTPOKHU: 24 CUMBOJIOB.
float MBRatedVoltage HomuuanbHOe — HAmpsiKeHwWe  Jist
YIPABIEHUS MArHATHBIM TOPMO30M
(B). Tun ganusix: float.
float MBRatedCurrent HomwnanbHBIH TOK 7151 yIPABIEHUS
MarHuTHBIM TopMo3oM (A). Tun naH-
uoix: float.
float MBTorque Yaepxkusatomuit mMomenr (MH wm).

Tun manubix: float.

uint32 t MBSettings

®arm HACTPOEK MATHUTHOTO TOPMO-
3a. 91O OMTOBAas MACKa /I IIOOHTO-
BbIX OlLlepaluii.

0x1 - MB AVAILABLE

Ecnu ¢aar ycramoBieH, TO Marumr-
HBIII TOPMO3 JOCTYyHIEH

0x2 - MB_POWERED_HOLD

Ecnmu duar ycramoBieH, TO Maraut-
HBIIl TOPMO3 HAXOAWUTCA B PEKUME
yaepxaHus (aKTUBEH) IIpU [OJAYe
IUTAHASA

int8 t TemperatureSensorInfo

IIpousBouTEe I W HOMEpP TeEMIIepa-
TypHOro Jgaruyuka, MakcumaabHas
JJIAHA CTPOKU: 24 CHMBOJIOB.

float TSMin

MunnmajbHas u3MepseMas TeMIepa-
rypa (rpagycos lenbcus). Tun nan-
wbix: float.

float TSMax

MaKCI/IMaJIBHaH nu3MepgemMad TeMIIe-
parypa (rpamycos llenbcus) Tun
nannbix: float.
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float

TSGrad

TeMnepaTy pHBbIii IPAJIMEHT
(B/rpamycos enbcust). Tum gaHHbIx:
float.

uint32_t

TSSettings

®jarn  HACTPOEK TEMIIEPATYPHOTO
JaT9uKka. IJTO OWTOBas MAaCKa JIJIst
MTOOUTOBBIX OMEPAITHA.

0x7 - TS_TYPE_BITS

Butrbl, orBevaromue 3a Tun teMmuepa-
TYPHOTO JAaTYUKA.

0x0 - TS_TYPE_UNKNOWN

Hewussecrabriit cerncop

0x1-TS _TYPE THERMOCOUPLE

Tepmomnapa

0x2 - TS_TYPE_SEMICONDUCTOR

ITonynpoBoaAHUKOBDIH
HBII JaT9IUK

TeMIeparyp-

0x8 - TS AVAILABLE

Eciu duar ycranosien, TO mardwmk
TeMIIEPATYPbI JOCTYTIEH

uint32_t

LimitSwitchesSettings

@.HaFI/I HACTPOEK KOHIIEBHIX BBIKJIIO-
qareneit. 9To ONTOBAA MACKa, IS MO-
OUTOBBIX OIEPAITHIA.

0x1-LS_ON_SWI1_AVAILABLE

Ecmu diar ycranoBsieH, TO KOHIle-
BOU MepeKJII0YaTe b, NOAKIIOYEHHbBIH
Kk HOKKe SW1, nocrynen

0x2 - LS_ON_SW2_ AVAILABLE

Ecau ¢aar ycramosiien, TO KOHIIE-
BOIl TIEPEKITI0YATENh, MOIKIIOYEHHbBII
K HOKKe SW2, nocrymnen

0x4 - LS_SWI_ACTIVE LOW

Ecau ¢aar ycramosiien, TO KOHIE-
BO# MEPEKJII0YATEh, TTOIKII0YEHHBIH
K HOXKKe SW1, cumraercs cpaboTas-
IIUM IO HI3KOMY YPOBHIO Ha KOHTAK-
Te

0x8 - LS_SW2_ACTIVE_LOW

Ecnu dmar ycraHoBieH, TO KOHIIE-
BOU MepeKJII0YaTe b, NOAKJIIOYEHHbI
K HOKKe SW2, cumraercd cpaboTas-
MM TI0 HU3KOMY YPOBHIO Ha KOHTaK-
TE

0x10 - LS SHORTED

Ecau dnar ycranoBseH, ToO KOHIIEBbIE
MMEPEKTIOYATE TN 3AMKHY ThI.

uint8 t

Reserved [24]

3apesepsuposano (24 Gaiir)

uintl6 t

CRC

KonTponbras cymma

Onucanne: Yrenne nadopmauu 0 JOMOJIHATEIHHBIX akceccyapax n3 EEPROM.

6.2.6.2 Komanpga GBRK
Kon xomanasr (CMD): «gbrks uiun 0x6B726267.

Banpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Orset: (25 Gaiir)
| uint32_t | CMD | Komanza ‘
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uintl6_t

tl

Bpemsa B Mc MeXTy BKIIOYEHUEM MTH-
TaHUS MOTOPA M OTKJIIOUYEHUEM TOP-
MO3a.

uintl6_t

t2

Bpemss B MCc MeXKIy OTKJIIOUYEHHEM
TOPMO3a ¥ TOTOBHOCTBIO K JIBUXKEHUIO.
Bce komaHIbl JBUXKEHUS HAYUHAIOT
BBITIOJIHATHCA TOJBKO II0 HUCTEYEHUU
3TOI'0 BPEMEHHU.

uintl6 _t

t3

Bpemsa B MC MKy OCTAHOBKOH MO-
TOpa ¥ BKIIOYEHHEM TOPMO3a.

uintl6_t

t4

Bpewms B Mc MeXK Ty BKIIOYEHUEM TOD-
MO3a W OTKJIIOUEHWEM TUTAHUS MOTO-

pa.

uint8 t

BrakeFlags

®uaru. 910 6uToBag MacKa JJsd I110-
OMTOBBIX OTEPAIHii.

0x1 - BRAKE ENABLED

Vupasiienne TOPMO30M BKJTIOYEHO, €C-
am pJar ycTaHOBJIEH.

0x2 - BRAKE_ENG_PWROFF

TopMmo3 OTKIIOUAET MUTAHUE TITArOBO-
0 MOTOPA, ecyu (Jiar yCTAHOBJIEH.

uint8 t

Reserved [10]

apesepsuposano (10 Gaiir)

uintl6_t

CRC

KonTponbrnas cymma

Onucanwme: Urenne HACTPOEK yIPABJIEHUS TOPMO3OM.

6.2.6.3 Komanga GCAL
Kon xomanasr (CMD): «gcal» uwnmu 0x6C616367.

Banpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Orser: (118 Gaiir)
uint32 t CMD Komanna
float CSS1_A Kosddbunment MacLTabupoBaHus
JIJIsT aHAJIOTOBBIX M3MEPEHUiH TOKa B
obmorke A.
float CSS1_B Kosddunuent capura mjada arasioro-
BBIX M3MEPEHuit ToKa B 0OMOTKe A.
float CSS2_A Koadbunment MacuTabupoBaHus
JIJIsl AHAJIOTOBBIX M3MEPEHU#l TOKa B
obmorke B.
float CSS2_B Ko dunument capura ajs aHaIOro-
BBIX M3MepeHuii Toka B 0OMoTKe B.
float FullCurrent A Koaddunment MacCHITabupPOBAHMUST
JIJIsT QHAJIOTOBBIX M3MEPEHU OJTHOTO
TOKA.
float FullCurrent B Kosdpdunment capura mjs aHaioro-
BBIX M3MEPEHUH MOJIHOTO TOKA.
uint8_t Reserved [88] 3apesepsuposato (88 Gaiir)
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‘ uintl6_t

[ CRC

KonTponbrnas cymma

Ommucanne: Komanga darenns KagauOpOBOYHBIX KO3d(d durmentoB. Komanma mCIONIb3yeTcs TOIBKO MPOU3-
BOIUTEIEM. DTA (DYHKIHS 3aIMOJHSIET CTPYKTYPY KAJIMOPOBOUHBIX KOIDDUIMEHTOB. DTH KOIDDUITHEHTHI
UCHoaB3yoTes JAis mepecuéra kKomos ALl B Toku 06MOTOK U moJiHBIH TOK moTpebienus. Koaddumuenro
crpynnuposansl B mapbl, XXX A u XXX B; mapsr npeacraBasior coboit KoabbUIHEHTHI THHEITHOTO YPaB-
nenns. [lepsorit KO3 UIMEHT - TAHreHC yIJIa HAKJIOHA, BTOPOIl - MOCTOSHHOE cMerrnerne. TakuM obpa3om,

XXX _ Current[mA] = XXX _A[mA/ADCIXXX_ADC_CODE[ADC] + XXX _B[mA].

6.2.6.4 Komanpga GCTL
Kopa xomanasl (CMD): «gctly mmn 0x6C746367.

3anpoc: (4 Gaiir)

| uint32_t

[ CMD

Komamnma

Orser: (93 Gaiir)

uint32 t

CMD

Komanna

uint32_t

MaxSpeed

MaccuB ckopocreil (B MOJHBIX Ia-
rax), UCIHOJIb3YIOMIUIiCs [IPU yIIpaBJie-
HUN /I)KOI‘/iCTHKOM nJin KHOIIKaMU BJIE-
Bo/Bupaso. Juanazoun: 0..100000.

uint8_t

uMaxSpeed

MaccuB ckopocreii (B MUKpomiarax),
WCIONB3YIOUIMICA TPHU  YIPABICHUN
JKOMCTHKOM WMJIM KHONKAMH — BJIe-
BO/BNpaBo. BennuwHa MuKpomara u
JIMaTTa30H JOMYCTUMBIX 3HAYEHWUH J1J1s1
JIAHHOT'O TI0JIsI 3aBUCAT OT BBHIODAHHO-
ro pexkuMa JiejieHus mara (CM. moJie
MicrostepMode B engine _settings).

uintl6 t

Timeout

timeout|[i] - Bpemsi B Mc, O HCTeUEHUN
KOTOPOTO YCTAHABJIUBAETCS CKOPOCTH
max_ speed[i+1] (ucmosb3yercs Tosib-
KO [IPU yUPABJICHUU KHOIKAMHE).

uintl6 t

MaxClickTime

MakcumasibHOE BpeMms KJUKa (B MC).
Jlo MCTe9eHnsT STOrO BPEMEHN TIEPBast
CKOPOCTH HE BKJIIOTAETCH.

uintl6 t

Flags

®Orarn. D10 OUTOBAas MacKa JJIs I10-
OUTOBBIX OIEPAITHIA.

0x3 - CONTROL_MODE_BITS

BuThl ynpaBieHust MOTOPOM C TTOMO-
MBIO JPKOMCTAKA WM KHOMOK BJIE-
BO/BIIPABO.

0x0 - CONTROL_MODE_OFF

VipasiieHue OTKJIIOYEHO.

0x1 - CONTROL_MODE_JOY

Y1paBjeHue ¢ MOMOIIBIO TKONCTHKA.

0x2 - CONTROL _MODE_LR

Vrpasienue ¢ TOMOIIbIO KHOTIOK BJie-
BO/BIPABO.

Ox4- CONTROL _BTN_LEFT_ PUSHED OPEN

Ha}KaTaH JieBasd KHOIIKa COOTBETCTBY-
€T OTKPBITOMY KOHTAKTY, €CJIM 3TOT
duar ycraHOBJIEH.
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0x8- CONTROL BTN RIGHT PUSHED OPEN Haxaras npaBag KHOIKA COOTBET-
CTBYeT OTKDBITOMY KOHTAKTY, €CJIH
3TOT (b1ar ycTaHOBIIEH.

int32_t DeltaPosition Cwmermenue (menbra) mo3uiuu (B MOJ-
HBIX II1arax)
intl6_t uDeltaPosition JpobHast 9acTb CMEIEeHnusT B MUKPO-

marax. Mcnonp3yercs TONBKO ¢ Ina-
TOBBIM JIBUTaTE]eM. BeandnHa MWK-
pomiara M JWana3oH JOMyCTHMBIX
3HAYEHMl IS JAHHOTO IOJIS 3aBH-
CAT OT BBIOPAHHOTO DEXKUMa Jeje-
nus wara (cm. nose MicrostepMode
B engine _settings).

uint8_t Reserved [9] 3apesepeupoBato (9 Gaiit)

uintl6_t CRC Kontpoabuas cymma

Omnucanue: Yrenne nacrpoek yupassenus moropom. [Ipu Beibope CTL MODE=1 Bkitouaercsi ynpasie-
HUE MOTOPOM C TIOMOIIBIO IXKOUCTHKA. B 9TOM peskuMe Mpu OTKIOHEHUH IKONCTHKA HA MAKCUMYM JBUTATETH
CTPEMUTCSI JABUTATHCS O cKopocThio MaxSpeed [i], rae i=0, ecam mpeapLaynyM HCMOIB30BAHNEM STOTO Pe-
KnMa He 0bLIo BbiOpano Jpyroe i. Knonkn nepekiovator Homep ckopoctu i. IIpu Beibope CTL  MODE=2
BKJIIOYAETCs YIIPABJIEHHE MOTOPOM C IIOMOIIbI0 KHOOK left /right. TIpu nHaxkaruu Ha KHOLKM ABUraTe b HAYK-
HAET JABUIAThCs B COOTBETCTBYIOILYIO CTOPOHY co ckopocThbio MaxSpeed [0], no ucreyenuu spemenu Timeoutl[i]
MOTOp JBHraeTcsi co ckopocthio MaxSpeed [i+1]. ITpn mepexome or MaxSpeed [i] ma MaxSpeed [i+1] meii-
CTBYeT yCKOpEHUE, KaK OOBIYHO.

6.2.6.5 Komanpa GCTP
Kon xomanasl (CMD): «getp» uam 0x70746367.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (18 Gaiir)
uint32 t CMD Komanna
uint8 t CTPMinError Munumasnbuoe orsimyaue maros T

OT IOJIOXKEHUSI IHKOJEPA, YCTAHABJIU-
Bamoree har STATE RT ERROR.
Usmepserca B mmarax LT,

uint8 ¢ CTPFlags @uarn. 910 OMTOBAasA MAaCKa JJId IIO-
OMTOBBIX OTEPAIHii.
0x1 - CTP_ENABLED KonTponb mo3umuyu BKJIIOYEH, €CJId
dar ycTaHOBJIEH.
0x2 - CTP_BASE Ympasienue MOJOXKEHHEM OCHOBAHO

HA JATYUKE BPAIIEHUS, €CIIN yCTAHOB-
sieH 10T dJIar; B IPOTHBHOM CJIydae
- Ha YHKOJEpe.

0x4 - CTP_ALARM ON_ ERROR Boittu B cocrostane ALARM mpu pac-
XOXKJEHUN [O3UIUH, ecr (diar ycra-
HOBJIEH.
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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

Ounucanwme: YUrenne HACTPOEK KOHTPOJIS MO3ULUK( s mArosoro asuraress). [Ipu ynpasiaeaun I ¢ su-
kozepom (CTP _BASE 0) nosiBiisiercst BO3MOXKHOCTH OGHAPYKUBATH MOTEPIO 1aroB. KOHTposiep 3HaeT Ko-
smuaecrBo maros Ha obopor (GENG::StepsPerRev) u paspewenue sukonepa (GFBS::IPT). Ilpu sknodenun
kourpoas (paar CTP _ENABLED), kourposuiep 3anoMunaer rekyiyo nozuuuio B mwarax I/ u rekyuiyio
TO3UINIO HKOMEpa. Jlajee Ha KayKJIOM ITare MO3UIHsT SHKOJEPa MPeobpPa30BhIBACTCS B ITTATH U, €CIN PA3HU-
ma okazbiBaercs 6osbiie CTPMinError, ycranasnusaercs daar STATE CTP__ERROR. Ilpu ynpasienun
I ¢ maruukom o6oporos (CTP BASE 1), nosuius koHTposupyercd no Hemy. Ilo aktusaOMy (hpoHTY
HA BXOJI€ CHHXPOHU3AIMY KOHTPOJLIED 3allOMUHAET TeKyIlee 3HadeHne maros. [anee, npu Kax oM 0bopore
[poBepsieT, HA CKOJBKO MmaroB cmecrminch. Ilpu paccorsmacoBanuu 6osiee CTPMinError ycranasiuBaercs

daar STATE CTP_ERROR.

6.2.6.6 Komanga GEAS
Kon xomanasr (CMD): «geas» unn 0x73616567.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (54 Gaiir)
uint32 t CMD Komanna
uintl6_t stepcloseloop  Kw Wcnonb3yercs TOTBKO MPOU3BOIATE-

nem. Kosdpdunment cmemenuns pe-
AJIbHOM U 33JaHHON CKOPOCTHU, JUaAlla-
30H [0, 100], 3HAUEHNE IO YMOIYAHUIO
50.

uintl6_t stepcloseloop Kp low Wcnonb3yercs TOMBKO MPOU3BOIUTE-
nem. O6parHas CBsI3b TO TO3WIIAN
B 30HE MaJIbIX CKOpPOCTei, nHuarna3oH
[0, 65535], 3HaYEHHE MO YMOTIAHUIO
1000.
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uint16_t stepcloseloop Kp high

Ucnonb3yercss TOILKO MPOU3BOIUTE-
nem. OOpaTHas CBSA3b IO TIO3WUIMH B
30He GONMBIIMX CKOPOCTEH, IMAITA30H
[0, 65535], 3HaYeHUE 1O yMOJIYAHUIO
33.

uint8_t Reserved [42]

3apesepsuposano (42 Gaiir)

uintl6 t CRC

Kontponbraas cymma

Omnmucanne: Urenne pacuinpeHHbIX HACTPOEK. VICMOMb3yeTcss TOMBKO MPOU3BOSUTETIEM.

6.2.6.7 Komanga GEDS

Kopx xomanger (CMD): «geds» mmu 0x73646567.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orser: (26 Gaiir)
uint32 t CMD Komanza

uint8 t BorderFlags

®Oaru, ompeaessIoNnine THIT TPAHATL 1K
TIOBE/ICHIE MOTOpPA TPH UX TOCTHIKE-
HUHM. DTO OMTOBAsg MaCKa JJisd IOOH-
TOBBIX Ollepallyii.

0x1 - BORDER IS ENCODER

Ecim dumar ycramoBjeH, TpaHUILbI
OTIPEJIETIAIOTCS TIPE/TyCTAHOBIEHHBIMU
TOYKAME Ha InKajge no3uiuu. Eciu
dar cOpoIIeH, TPAHUIBI OIPEIEIs-
IOTCsI KOHIIEBBIMY BBIKJIIOIATEIISIMH.

0x2 - BORDER_STOP_LEFT

Ecau ¢dmar ycranosnen, MoTop ocra-
HABJIMBAETCS [IPU JOCTUKEHUU JIEBOI
TDAHUIIHI.

Ox4 - BORDER_STOP RIGHT

Ecnu ¢dmar ycranosnen, MOoTOp ocra-
HaBJINBAETCH TPU JOCTHKEHUU IPa-
BOW I'paHUlbL.

0x8 - BORDERS SWAP MISSET DETECTION

Eciu daar ycranosieHn, MoTop ocra-
HABJIUBAETCA 110 JOCTUXKEHHUU JI000H
u3 rpanut. Hy»ken g5 npesorsparie-
HUA TTOJIOMKHW JBUTATEIA TIPU HEIpa-
BUJIBHBIX HaCTpOﬁKaX KOHIIEBBIX BbI-
KJIIo4daTenaeit

uint8 t EnderFlags

@Ouaru, onpemendiOmue HACTPOWKH
KOHIIEBBIX BBIKIIOUATEIICH. DTO OUTO-
Bas MacKa, JJIsd MOOUTOBBIX OIlepAaIHii.

0x1 - ENDER_SWAP

Ecau ¢ar ycranosieH, mepsbiit KOH-
[IEBOIT BBIKTIOYATENh HAXOIUTCS CIIPa-
Ba; WHAME - CJIeBA.
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0x2 - ENDER_SW1_ACTIVE _LOW

1 - Kownrmenoit mepekaodaTesb, MOI-
KJTIOUeHHbI K HOXKKe SW 1, canraercs
cpaboTABIIINM 10 HI3KOMY YPOBHIO HA,
KOHTaKTe.

0x4 - ENDER_SW2_ACTIVE _LOW

1 - Konrmenoii nepeka0daTesb, MOI-
KJIIOYeHHbII K HOXKKe SW2, canraercs
cpaboTABIIINM 10 HI3KOMY YPOBHIO HA,
KOHTaKTe.

int32_t

LeftBorder

Ilogunus 7€BOit TPAHWIBI, WCIOTbH-
3yeTcsd  eCc/M  yCTAHOBIEH  hjar

BORDER_IS_ENCODER.

int16_t

uLeftBorder

Ilo3umust Jj1eBOit TpPaHUIBI B MUKPO-
marax (MCIOJIb3yercs TOJILKO C Ia-
T'OBBIM ,ILBI/IFaTeIIeM). Bennuuna muk-
poaiara #W AUAIIa30H AOOIIYCTHUMBIX
3HAYEHWH [JIsi JTAHHOIO IIOJsl 3aBHU-
CAT OT BBIOPAHHOTO DEXKUMA, IeJIe-
Hus mara (cM. mose MicrostepMode
B engine _settings).

int32_t

RightBorder

Ilo3umms  mpaBoit  rpaHWIBI, WC-
MTOJIb3YeTCsT €CJIM  yCTAHOBJEH ar
BORDER IS ENCODER.

intl6_t

uRightBorder

Ilozunus mnpaBoil rpaHUIbIl B MHKPO-
marax (HCIOJb3YeTCs TOJbKO C IIa-
TOBBIM ,I[BI/IFa,Te.HeM). Benuuuna muk-
pomrara W AHAIA30H JOIIYCTHUMBIX
3HAUEHWH [Jisi JAHHOIO IIOJs 3aBH-
CAT OT BBIOPAHHOTO PEXKUMA, [IeJIe-
Hust mara (cM. mose MicrostepMode
B engine _settings).

uint8 t

Reserved [6]

3apesepsuposano (6 Gaiir)

uintl6 t

CRC

Kontponbraasa cymma

Onucanne: Yrenue HACTPOEK T'PAHUIL 1 KOHIIEBBIX BBIKJIIOUATEIEH.

6.2.6.8 Komanga GEIO
Kon xomauasr (CMD): «geio» unu 0x6F696567.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (18 Gaiir)

uint32 t CMD Komanna

uint8 t EXTIOSetupFlags ®narn HACTPOIKU pPabOTHI BHEIITHE-

I'0 BBOZA-BBIBOJA. DTO OUTOBASI MACKA
JIJIsT TTIOOMUTOBBIX OTIEPAITHiA.

0x1 - EXTIO_SETUP_OUTPUT

Ecau dmar ycramosien, ToO HOXKKa B
COCTOSIHWY BBIBOJIA, MHAYE - BBOJIA.
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0x2 - EXTIO _SETUP INVERT Ecau daar ycraHossieH, To HyIM CUu-
TAIOTCST AKTUBHBIM COCTOSTHUEM BBIXO-
Ja, a cramarommue (ppOHTHI - KAK MO-
MEHT MOJIAYU BXOTHOIO CUTHAJIA.
uint8 ¢t EXTIOModeFlags @Jjiaru HACTPONKU PEKUMOB BHEIITHE-
T'0 BBOZIAa-BBIBOJA. JTO OMTOBASA MACKA
JiTs1 TIOOUTOBBIX OIEePATIHiA.

0xf - EXTIO SETUP MODE IN BITS Buter, oTBevaromme 3a MOBeIEHUE
[IpY TI€Pex0/ie CUTHAJIA B AKTUBHOE CO-
CTOSIHHE.

0x0 - EXTIO SETUP MODE IN NOP Hwnwuero ve nenats.

0x1 - EXTIO _SETUP_ MODE _IN_STOP ITo nepenremy bPOHTY BXOILHOIO CHUT-

HAJIA JIEIAETCS OCTAHOBKA JIBUIATEJIS
(sxBuBasnenr komangsr STOP).

0x2 - EXTIO SETUP MODE IN PWOF Brmonasaer xomangy PWOF, o6ecro-
quBasi OOMOTKY JIBUTATEJIS.

0x3 - EXTIO SETUP MODE IN MOVR Brmonuaerca xkomanga MOVR c mo-
CJIeTHUMY HACTPONKaMMU.

0x4 - EXTIO SETUP MODE IN HOME Bommonnserca komanza HOME.

0x5 - EXTIO SETUP MODE IN ALARM Boittu B cocrostane ALARM mpu me-
pexosie CUTHAJIA B AKTHBHOE COCTOS-
HUeE.

0xf0 - EXTIO SETUP MODE_ OUT BITS Burs! BEIOOpaA MOBEIEHUA HA BBIXOE.

0x0 - EXTIO SETUP MODE OUT_ OFF Hozxka Bceryia B HEAKTUBHOM COCTOsA-
HUW.

0x10 - EXTIO SETUP MODE OUT_ ON Hoxka Bcerjia B aKTHBHOM COCTOS-
HUM.

0x20- EXTIO SETUP MODE OUT_ MOVING | Hoxka HAXOZUTCA B aKTHBHOM COCTO-
STHWW TIPA TBUYKEHUH.

0x30 - EXTIO SETUP MODE OUT ALARM | Hoxka HAXOAWTCH B AKTHBHOM COCTO-
SIHUU TIPH HAXOXKJCHUH B COCTOSIHUH
ALARM.

0x40- EXTIO SETUP MODE OUT MOTOR ONoxka HAXOAUTCS B AKTHBHOM COCTO-

AHUUN TIPU TIoJa4e TMMUTAHUA Ha 00OMOT-

K.
uint8_t Reserved [10] Bapesepsuposano (10 Gaiir)
uintlé_t CRC Kontposphas cymma

Onucanne: Komanga urenns mapamMeTpoB HACTPONKH PEYKUMOB BHEIITHETO BBOZA,/BHIBO/IA.

6.2.6.9 Komanga GEMF
Kon xomanasr (CMD): «gemf» nmm 0x666D6567.
Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (48 Gaiir)

] uint32_t \ CMD Komanza
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6.2. Onuncaxne npotokosa obmeHa 276



8SMC5-USB

PykoBsopgcteo nonb3osarens, Boinyck 2.30.3

Tabnuuya 6.23 — continued from previous page

float L NHaAyKTHBHOCTH OOMOTOK JIBUTATEJIS.
float R Conporusiierre 0OMOTOK JBUTATEJIS.
float Km DIeKTpoMexaHuIecKuii  Kodd durm-

€HT JBHUI'aTEJIA.

uint8 t BackEMFFlags

q)J'[aFI/I ABTOHACTPOEK HIaroBoro IBu-
raTesst. 9To OMTOBAs MacKa IJIsT TO-
OMTOBBIX OTIEPAIHi.

0x1 - BACK_EMF_INDUCTANCE_AUTO

®jiar aBTOONPEIETIEHAS UH/IYKTUBHO-
CcTU OOMOTOK JIBUTATEJIS.

0x2 - BACK_EMF_RESISTANCE_AUTO

®ar aBTOOIpEEeHNsT COMPOTUBIIE-
HUASL OOMOTOK JIBUTATEJIS.

0x4 - BACK_EMF_KM_AUTO

®jar aBTOOMPEIETICHNAS JJIEKTPOME-
XAHWIECKOT0 KOdp(puImeHTa IBHUra-
Tens.

uint8 t Reserved [29]

3apesepsuposano (29 Gaiir)

uint16_t CRC

KonTponbras cymma

Onucanne: Yrenne JIEKTPOMEXaHUICCKNX HACTPOEK IIaroBOro JABUrATEJIA. HaCTpOfIKH PA3JIUYHBL IJId Pa3-

HBIX JIBATAaTEEH.

6.2.6.10 Komanga GENG

Kop xkomanasr (CMD): «geng» nian 0x676E6567.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orset: (34 Gaiir)
uint32 t CMD Komanza

uint16_t NomVoltage

HomuwnanbHoe HampsKeHme MOTOPa
B mecatkax MB. Kourpoanep Oymer
COXPAHATH HANPSZKEHUE HA MOTOPE HE
BBIIIE HOMHHAJIBHOIO, €CJIM yCTAHOB-
gen ¢urar ENGINE LIMIT VOLT
(ncronb3yercs  tombko ¢ DC-
JIBUTATEIIEM).

uintl6 t NomCurrent

Homunanpubiit ToK 4epe3 morop (B
MA). Tok crabuamsmupyercst AJs Tia-
TOBBIX W MOMKET OBbITh OTpAHUYEH
mag DC  (ecom  ycranossien uar
ENGINE LIMIT CURR). Hduana-
30H: 15..8000
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uint32_t

NomSpeed

HommnuanbHast (MakcnMaJbHast) CKO-
pOCTh (B HEJIBIX ITarax/c Wik Ipm JJis
DC- u maroBoro JgBuraTenis B PeKH-
Me Bemymero suaKonepa). Koarposrep
OyJer COXPaHATb CKOPOCTH MOTOPA He
BBIITIE HOMWHAJBHON, €CJIM yCTAHOB-
gen ¢uar ENGINE LIMIT RPM.
Hwamazon: 1..100000.

uint8 t

uNomSpeed

MukporaroBasi 9acTb HOMHUHAJIBHO
cKopocTH  MOTOpa  (MCHOJIb3yeTcs
TOJIBKO C IIIarOBbBIM ,ZLBI/II‘aTe.HeM) -
Benuuuna MHKpOIOIara #u Jualla30H
JOIIyCTUMBIX 3HAYeHUN [Jid JIaHHO-
ro I110Jid 3aBuUCAT OT BI)I6paHHOFO
pexkuMa JeJieHus 1mara (CM. ToJie
MicrostepMode B engine _settings).

uintl6_t

EngineFlags

®aru, yupasisiomnue paboToi MOTO-
pa. DTo 6uTOBas MacKa IS TTOOWTO-
BBIX ONepaIuii.

0x1 - ENGINE_REVERSE

@uiar pesepca. CBsA3bIBAET HAPABIIE-
HUE BPAIEHUs MOTOPA C HAaIPaBJIe-
HUeM cvera Tekymeil mozuimn. [Ipn
coporenroM durare (M0 yMOIIAHHIO)
MIPUKJIA/IGIBAEMOE K MOTODPY IOJIOXKH-
TEJIbHOE HAIPSIPKEHUE YyBEJIUYUBAET
cueruynk no3unuu. M maobopor, mpu
YCTAHOBJIEHHOM (pJiare CYeTUnK MO3M-
MU YBEJIMYMUBAETCsI, KOTJIa K MOTOPY
MIPUJIOKEHO OTPHIATEIHbHOE HAIPs-
xenne. amenure cocrosume ¢irara,
€CJTM TIOJIOXKUTETHHOE BPAIIEHUE MO-
TOPA YMEHBIIAET CYCTIUK [TO3UIUH.

0x2 - ENGINE_CURRENT _AS_RMS

®Jar WHTEpIpETAlUH 3HAYEHHs TO-
Ka. Ecmm ¢maar cmgar, To 3amaBae-
MOe 3HA4YeHHE TOKa HHTEpIPEeTupy-
ercss KaK MAaKCUMAaJIbHas aMIIATY-
na Toka. Ecam daar ycranossen, To
3a/laBaeMoe 3HAYEHNE TOKA WHTep-
[IPETHPYeTCs KaK CPeJIHEeKBaJpaTHd-
HOEe 3HAYeHHe TOKa (/i IIAroBOIO)
WM KaK 3HAYEHUE TOKA, LHOCYUTAHHOE
M3 MAKCHMAJIbHOTO TeTJIOBBIIEICHNUS

(BLDC).

Ox4 - ENGINE_MAX_SPEED

®ar makcuMaabHO# ckopoctu. Ecimu
dar ycTaHOB/IEH, IBUYKEHWE MPOUC-
XOIWUT HA MAKCUMAaJIbHOH CKOPOCTH.
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0x8 - ENGINE ANTIPLAY Kowmmnencamus mrodra. Ecam dumar
YCTAHOBJIEH, MO3UIIMOHED Oyaer mOi-
XOIUTD K 3aJaHHOM TOYKe BCera ¢ Ofl-
HO# cropounbl. Hanpumep, npu noaxo-
Jie CJeBa HUKAKUX JOLOJHUTEIbHBIX
JeicTBUI HEe COBEPINAETCH, a TPU TO/I-
XOJle CIpPaBa, TO3UIUOHED MPOXOIUT
[IEJIEBYIO TIO3UIUIO HA 33IaHHOE PaC-
CTOSIHMS U BO3BPAIAETC K Hell OlIATh
2Ke cIpaBa.

0x10 - ENGINE ACCEL_ON Yckopenwne. Ecnu duar ycranosiew,
JIBUZKEHUE [IPOUCXOIUT C YyCKOPEHUEM.
0x20 - ENGINE LIMIT VOLT HommranpHOe HampsaAKeHHE MOTOpPA.

Ecim ¢daar ycranosmeH, nHampsike-
HUE HA MOTOpE OIPAHWYNBAETCS
33TAHHBIM HOMUHAJIBHBIM 3Ha-
yenueM (MCHOJIB3YeTCs TOJIBKO €
DC-nuraremnem).

0x40 - ENGINE LIMIT CURR HomunanbHelii TOK MOTOpa. Ecim
dar ycraHoOBJE€H, TOK dYepe3 Mo-
TOP OIPAHUYUBAETCSH 3AJAHHBIM HO-
MUHAIBHBIM 3HAYEHUEM (UCIIOJIb3YeT-
cst Tonbko ¢ DC-npuraresem).

0x80 - ENGINE LIMIT RPM Homunanbuas yacrora BpaIeHus Mo-
Topa. Ecimm daar ycranossien, g1acro-
Ta BPAIEHNsT OTPAHUYNBACTCS 33 1aH-
HBIM HOMHWHAJIbHBIM 3HAYEHUEM.
intl6_t Antiplay KosmmgectBo maroB gBuraTesniss Win
WMITYJIHCOB SHKO/IEPA, Ha KOTOPOE MOo-
3UIMOHEeD OyZeT OTbe3Karb OT 3a-
JAHHOU TO3UIIMA JJId MOAXONd K Hel
C OmHOI W TOH ke CTOpoHBI. Mc-
[OJIb3YeTCsl, €CJIM YCTAHOBJIEH iar
ENGINE ANTIPLAY.

uint8 t MicrostepMode Hacrpoiiku MHKPOITAroBOro peKu-
Ma (MCHOJIb3YeTCs TOJIBKO € IIaro-
BbiM jpurarenem). Besuuuna muk-
poriara W JMANa30H  JAOMYCTUMBIX
3HAYEHUH JJI JAHHOTO TOJIST 3aBH-
CAT OT BBIOPAHHOTO DPEXKUMA, JejIe-
nus mara (cm. nose MicrostepMode B
engine settings). 1o Gurosas Macka
JIJIsT TTIOOMUTOBBIX OTIEPAITHiA.

0x1 - MICROSTEP MODE_FULL [TonHOmMArOBBIi pexKuM.
0x2 - MICROSTEP MODE_ FRAC 2 Henenne mrara 1/2.

0x3 - MICROSTEP MODE FRAC 4 Henenue mara 1/4.

0x4 - MICROSTEP_MODE_FRAC_8 Tlenenme mara 1/8.

0x5 - MICROSTEP MODE FRAC 16 Henenue mara 1/16.
0x6 - MICROSTEP MODE_FRAC 32 Henenne mrara 1/32.
0x7 - MICROSTEP MODE FRAC 64 Henenue mara 1/64.
0x8 - MICROSTEP MODE_FRAC 128 Henenne mara 1/128.
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0x9 - MICROSTEP MODE_FRAC_ 256

Henemnune mara 1/256.

uintl6_t StepsPerRev

KonwyecTBo NOMHBIX — IIAroB  Ha
obopor  (MCHO/Ib3YeTCs  TOJNBKO C
mIaroBbIM JBUraTesnem). /unamason:
1..65535.

uint8_t Reserved [12]

3apesepsuposano (12 Gaiir)

uint16_t | CRC

KonTponbraas cymma

Onucanme: Urenne HacTpoeK MOTOpa. HACTPOHKM OMpEIeIsiOT HOMWHAIBHBIE 3HAYEHNST HATPSIKEHWST, TO-
Ka, CKOPOCTH MOTOpA, XapaKTep JABWKeHWd u TUI MoTopa. IloxkasyiicTa, 3arpyzkaiiTe HOBble HACTPOUKH KO-
TJa BBl MeHsIeTe MOTOp, SHKO/Aep Wi no3unuonep. llomauTe, 9T0 HEMpaBuIbHbIE HACTPOUKH MOTOPA MOTYT

MIOBPETUTH 00OPYIOBAHIE.

6.2.6.11 Komanga GENI
Kop xomanasl (CMD): «geni» nan 0x696E6567.
Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orset: (70 Gaiir)
uint32 t CMD Komanza
int8 t [IpousBoauTenn IIpousBoauTEN. MakcumaabHast
JJIMHA, CTPOKMU: 16 CMMBOJIOB.
int8 t PartNumber Cepusg u Homep mozesun. Makcumaiib-

Has JJIUHA CTPOKU: 24 cuMBOJIA.

uint8_t Reserved [24]

3apesepsuposano (24 Gaiir)

uintl6_t | CRC

Kontponbnas cymma

Omnucanune: Yrenue undopmarmu 06 sakonepe u3 EEPROM.

6.2.6.12 Komanpga GENS
Kopx xomangpr (CMD): «gens» mmu 0x736E6567.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (54 Gaiir)
uint32 t CMD Komanza
float MaxOperatingFrequency Maxkcumanbuas gacrora (k[m). Tun
nannbix: float.
float Supply VoltageMin MunnmMa bHOE HAMPSKEHNE TUTAHUS
(B). Tun manubix: float.
float Supply VoltageMax MakcumasibHOE HALIPAKEHUE ITUTAHUSA
(B). Tun manuwx: float.
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float MaxCurrent Consumption MakcumasibHOE MOTpPEDJIEHNE  TOKA
(MA). Tun nanssix: float.
uint32 t PPR Konuuecrso orcuéros na obopor
uint32_t EncoderSettings ®jiarm HaCTPOEK YHKOIEPA. DTO OUTO-
Bas MACKa /T TIOOMTOBBIX OIEPAITHii.
0x1 - ENCSET DIFFERENTIAL OUTPUT Ecnmu duar ycramoBieHn, To 3HKOAED

nveer auddEpeHInaIbHBIA  BBIXO,
WHAYe - HECUMMETPUYHBIH BBIXOT

0x4 - ENCSET PUSHPULL OUTPUT Ecan ¢daar ycranoBieH, To sHKOIED
UMEET JBYXTAKTHBIA BBIXOI, WHAUE -
BBIXOJI, C OTKPBITHIM KOJLJIEKTOPOM
0x10 - ENCSET INDEXCHANNEL PRESENT | Ecim ¢daar ycranoBjien, TO SHKOIED
UMeeT IOMOJIHUTENbHBIM WHIEKCHBIN
KaHaJ, MHAYe - OH OTCYTCTBYET

0x40 - ENCSET REVOLUTIONSENSOR PRESENHciu ¢dhaar ycranoBsieHn, TO 9HKOAED
“MeeT JATYUK 0DOPOTOB, MHAYE - OH
OTCYTCTBYET

0x100 - ENCSET REVOLUTIONSENSOR ACTIVH.cH@Har ycranosien, T0 akTUBHOE
COCTOSIHME JATYuKa 0DBOPOTOB COOT-
BETCTBYET JIOTU4UeCKO# 1, uHaue - Jo-
rudeckomy 0

uint8_t Reserved [24] 3apesepsuposano (24 Gaiir)
uintlé_t CRC Kontposphas cymma

Onucanme: Urenne nactpoek suKomepa n3 EEPROM.

6.2.6.13 Komanga GENT
Kona xomanasr (CMD): «gent» nnn 0x746E6567.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (14 Gaiir)
uint32 t CMD Komanna
uint8 t EngineType Twun Mmoropa. 910 GuTOBast MACKA IS
MMOOUTOBBIX OMEPAITHIA.
0x0 - ENGINE TYPE NONE OT0 3HaYeHUe He HYXKHO HCIOJb30-
BaTh.
0x1 - ENGINE TYPE DC MoTop mOCTOAHHOTO TOKA.
0x2 - ENGINE_TYPE_ 2DC JlBa MOTOpa MOCTOSHHOI'O TOKA, YTO
MPUBOAUT K IMYJISIUU ABYX KOHTPOJI-
JIEPOB.
0x3 - ENGINE TYPE STEP [MTaroBsrit MOTOD.
0x4 - ENGINE _TYPE TEST IIpomomknTenbHOCTH BKJTIOYEHMS
dukcuponana. Vcnomab3yercss TOILKO
[IPOU3BO/INTEJIEM.
0x5 - ENGINE TYPE BRUSHLESS Beciierounstit MmoTop.
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uint8 ¢ DriverType Tun cumoBoro gpaiiBepa. 91O OUTO-
Basl MaCKa, JI1si TOOUTOBBIX OTEPATIHiA.
0x2 - DRIVER TYPE INTEGRATE Cunosoii gapaiiBep € UCIOIL30BAHUEM
KJIIOUeil, MHTErPUPOBAHHBIX B MHKDPO-
CXeMy.
0x3 - DRIVER TYPE EXTERNAL Bremnnii cunosoit apaiisep.
uint8_t Reserved [6] 3apesepBupoBaHo (6 GaiT)
uintl6 _t CRC Konrposnpuas cymma

Omnmucanne: Bozspammaer nndopManmio 0 THIIE MOTOPA U CHJIOBOTO JApaiiBepa.

6.2.6.14 Komanpga GEST
Kon xomangsr (CMD): «gesty mn 0x74736567.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orset: (46 Gaiir)
uint32 t CMD Komanza
uintl6_t Param1
uint8_t Reserved [38] 3apesepsuposato (38 Gaiir)
uintlé_t CRC Kontposabuas cymma

Omnmucanne: Yrenune pacuinpeHHbIX HACTPOEK. B HacTodIee BpeMs HE HUCIOIb3YeTCs.

6.2.6.15 Komanpga GFBS
Kop xomanasr (CMD): «gtbsy nin 0x73626667.

3anpoc: (4 Gaiir)

| uint32_t

[ CMD

Komanna

Orser: (18 Gaiir)

uint32_t

CMD

Komama

uintl6 t

IPS

KonugectBo 0OTCYéTOB 3IHKOAEpA HA
obopor Basa. Jwmamazom: 1..65535.
[Tone ycrapeso, peKOMEHyeTcst 3a1iu-
coiBarh 0 B IPS n mcmons3oBaTh pac-
muperHoe mojie CountsPerTurn. Mo-
KeT TTOTpeOOBATHCST OOHOBIEHHE MUK-
pormporpaMMbl  KOHTPOJLJIEPA J0 MO-
cjaenHeill Bepcuu.

uint8 t

FeedbackType

Tun obparHoit cBsi3u. ITO OWTOBAS
MACKa, JIJisl TOOUTOBBIX ONepPAaIHii.

0x1 - FEEDBACK ENCODER

Ob6parHas CBSI3b C TIOMOIIIBIO YHKOJIE-
pa.
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0x4 - FEEDBACK EMF Ob6parnas ca3n mo I/1C.
0x5 - FEEDBACK NONE ObparHas CBsi3b OTCYTCTBYET.
0x6 - FEEDBACK ENCODER_MEDIATED ObparHas CBsi3b 1O YHKOIEPY, OIO-

CPEIOBAHHOMY OTHOCHUTEJIBHO JIBUTLA-
Tessl MEXaHWYEeCKOil nepenadeil (Ha-
puMep, BUHTOBOII Liepeadeii).

uint8 ¢ FeedbackFlags @uarn. 910 OGUTOBAsT MacCKa JJIsI I10-

OMTOBBIX OTIEPAIHi.

0x1 - FEEDBACK ENC REVERSE ObpaTHbIil CIeT y SHKOAEPA.

0x2- FEEDBACK ENC ADAPTIVE HOLDING| Bkmouaer aiaroput™ aganTHBHOTO
yIepKaHus.

0x0 - FEEDBACK ENC_FILTER NONE Beikmouaer BHYTpeHHHH — (DUIBTD
CHTHAJIa YHKOJEpA.

0x10 - FEEDBACK ENC_ FILTER WEAK Ciabas dbuaprpalysa IIyMOB: MaKCH-
MaJIbHas YaCTOTa CUTHAJIA SHKOAEPA 3
MI'n.

0x20 - FEEDBACK ENC_FILTER MEDIUM Cpenusisi usmprpaius MIyMOB: MaK-
CUMaJIbHAST JACTOTa CUTHAJIA YHKOIE-
pa 1 MI'm.

0x30 - FEEDBACK ENC_FILTER_ STRONG Cusibrast unbTpalius IMIyMOB: MaK-

CHMaJIbHad 4aCTOTa CHI'HaJla 9HKO/IEe-

pa 300 kI'm.

0x30 - FEEDBACK ENC_ FILTER BITS Butrel, orpeuaromue 3a HACTPOHKY
BHYTPEHHEro (UIbTPa IHKOJIECPHOTO
CUTHAJIA.

0x0 - FEEDBACK ENC_TYPE_ AUTO Onpesenser THIT SHKOIEPA ABTOMATH-
YECKH.

0x40 - FEEDBACK ENC_ TYPE SINGLE ENDEemuddepennnaapubiii SHKOAEP.
0x80- FEEDBACK ENC_TYPE DIFFERENTIALIuddepennmanbabiii SHKOAED.

0xc0 - FEEDBACK ENC TYPE BITS Buter, oTBewatonye 3a THII SHKOAEPA.
uint32 t CountsPerTurn Konuuecrso OTCYETOB SHKO/Ie-
pa w®a obopor Bama. Jnamasom:
1..4294967295. nsg wWCTOJIB30BAHUS
nonsi CountsPerTurn nykHO 3anu-
carb 0 B mone IPS, wnawye Oymer
HCIIONBb30BATHCA 3HAYEHHE U3 IIOJIA

IPS.
uint8_t Reserved [4] 3apesepeupoBato (4 Gaiit)
uintl6_t CRC Kontpoarnas cymma
Omnucanne: Urenne HACTPOEK OOPATHON CBA3H
6.2.6.16 Komanga GGRI
Kop xomanasr (CMD): «ggri» nam 0x69726767.
3anpoc: (4 Gaiir)
| uint32_t | CMD | Komanza

Orser: (70 Gaiir)
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uint32 t CMD Komanna

int8 t [Ipoussomurenn IIpoussoauress. MaxkcumaabHast
JJMHA CTPOKH: 16 CHMBOJIOB.

int8 t PartNumber Cepus u Homep mMozenn. Makcumah-
Hasd JIJTUHA CTPOKH: 24 cuMBOJIA.

uint8 t Reserved [24] 3apesepBupoBaHo (24 GaiT)

uintl6 _t CRC Konrponpuas 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). Juanazon: 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.
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Tabnuuya 6.41 — continued from previous page
0x4 - HOME MV _ SEC_EN Ecan daar ycramnosnien, peannsyercs
BTOPO¥ 3Tall JOBOJIKK B JOMAITHIOIO
TMO3UIIMI0; WHAYE - ITAI TPOMYCKAET-
cs.
0x8 - HOME HALF MV Ecan daar ycramnoBieH, CHTHAIBI
OCTAHOBKH WIHOPUPYIOTCS B TIEPBOM
MTOJIOBUHE BTOPOTO JBUZKEHUS.
0x30 - HOME STOP_FIRST BITS Buthl, oTBevalorye 3a BHIOOD CHUTHA-
JIa 3aBEPIIEHNS TTEPBOTO TBUKEHHSI.
0x10 - HOME STOP_FIRST REV IlepBoe BM2KeHUE 3aBepIIAETCSH IIO
curnany ¢ Revolution sensor.
0x20 - HOME_STOP_FIRST SYN IlepBoe BWKEHHE 3aBepIIaETCS IO
CHTHAJIY CO BXOJa CHHXPOHHU3AIINH.
0x30 - HOME STOP_FIRST LIM IlepBoe BWXKeHME 3aBepIIACTCA IO
CHUTHAJIy C KOHIIEBOI'O IIepeKJrodaTe-
Jisl.
0xcO - HOME STOP SECOND _BITS Buthl, oTBevaiorye 3a BHIOOD CHUTHA-
JIa 3aBEPIIEHNsT BTOPOTO [TBUKEHHSI.
0x40 - HOME_STOP_SECOND _ REV Bropoe aBumkenue 3apepimaercs 10
curnany ¢ Revolution sensor.
0x80 - HOME_STOP_SECOND_SYN Bropoe aBwxkenme 3apepimaercs 1o
CHTHAJIY CO BXOJa CHHXPOHU3AIINH.
OxcO - HOME STOP_ SECOND LIM Bropoe aBmxxeHme 3aBepuiaeTcs IO
CUTHATY C KOHIIEBOTO TMepeKIiovaTe-
Jisl.
0x100 - HOME USE_FAST Ecan dnar ycranoBieH, NCIOIL3yeT-
cs1 OBICTPBIA MOMCK JOMAIITHEH TO3M-
AW, WHAYE - TPATUIMOHHBIH.
uint8 t Reserved [9] 3apeseprupoBato (9 GaiT)
uintl6 _t CRC Konrponpuas cymma

Onucannme: Komanma uyrennst HaCTpoeK Tt moaxoaa B home position. 9ra dyHKINS 3aM0IHIET CTPYKTYPY
HACTPOEK, UCIOIb3YIONUXCS [IJTsi KATUOPOBKY TO3UIUHU, B TAMATH KOHTPOJLIEPA.

6.2.6.19 Komanga GHSI
Kop xkomanasl (CMD): «ghsi» win 0x69736867.
Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orset: (70 Gaiir)
uint32 t CMD Komanza
int8 t [IpousBoauTenn IIpousBoauTEN. MakcumaabHast
JJINHA, CTPOKMU: 16 CMMBOJIOB.
int8 t PartNumber Cepusg u Homep mozesun. Makcumaiib-
Has JJWHA CTPOKM: 24 CUMBOJIA.
uint8_t Reserved [24] BapesepeupoBano (24 Gaiir)
uintl6_t CRC Kontpoabuas cymma

6.2. Onuncaxne npotokosa obmeHa 286



8SMC5-USB
PykoBsopgcteo nonb3osarens, Boinyck 2.30.3

Onucanne: Yrenue nadopmarun o garankax Xosia n3 EEPROM.

6.2.6.20 Komanga GHSS
Kon xomanasr (CMD): «ghss» umm 0x73736867.
Banpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Orset: (50 Gaiir)
uint32 t CMD Komanna
float MaxOperatingFrequency Makcumanbuas vacrora (k['n). Tun
manneix: float.
float Supply VoltageMin MunumanbHOE HANPSKEHUE TUTAHUS
(B). Tun nanubix: float.
float Supply VoltageMax MaxkcumasibHOE HAIPSAKEHNE TTUTAHUS
(B). Tun manubix: float.
float MaxCurrent Consumption MakcumanibHOEe MOTpEDJIEHNE  TOKA,
(MA). Tun nannsix: float.
uint32 t PPR Konuuecrso orcuéros na obopor
uint8_t Reserved [24] 3apesepBupoBaHo (24 GaiiT)
uintl6 t CRC Konrposnbuas cymma
Omnucanume: Yrenue nacrpoek garaunkoB Xosna u3 EEPROM.
6.2.6.21 Komanpa GJOY
Kop xomanasr (CMD): «gjoy» nnn 0x796F6A67.
Banpoc: (4 Gaiir)
| uint32_t | CMD | Komanza
OtBer: (22 6aiir)
uint32 t CMD Komanza
uintl6_t JoyLowEnd 3Hayenwe B marax —JKONCTHKA,

COOTBETCTBYIOIlee HUJKHENH TpaHule
JUama30Ha — OTKJIOHEHUsI  yCTPOii-
crBa. JJ0/KHO JekaTh B JiMana3oHe
0..10000.

uintl6 t JoyCenter 3Hayenwe B marax JKONCTHKA,
COOTBETCTBYIOIIEE  HEOTKIOHEHHOMY

ycrpoiicrBy.  JlomkHO — J1€KaTh B
ananazone 0..10000.
Continued on next page
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Tabnuuya 6.47 — continued from previous page
uintl6_t JoyHighEnd 3HadyeHnwe B marax —JKONCTHKA,
COOTBETCTBYIOIlEe BepXHEH TpaHune
AAAMa30Ha  OTKJIOHEHWs  yCTPOii-
CTBa. ZLOII}KHO JiezKaTb B Jualla30HE

0..10000.

uint8 t ExpFactor PakTOp IKCIOHEHITNAJIBLHON HeJTnHET-
HOCTHU OTKJIUKA /I}KOfICTI/IK&.

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 mo 100% orkjonenus, npudem orkjonenuto DeadZone cooTseTcTByeT Hy/eBas CKOpOCTb (Ipu
9TOM TIOCTOSIHHO BBIMOHSIETCsE KOMaHa ,,s0ft stop®), a 100% orkaonenus coorsercrByer MaxSpeed [i] (cMm.
komany SCTL), rue i=0, eciu npebiayiiuM UCIOJb30BAHUEM TOIO PEXKUMa He ObLIO0 BBIOPAHO ApYroe i.
Ecnu cnenyromasi ckopocrb B Tabsuue ckopocreil Hysesas (Lesasi U MUKDPOLIAIOBas 4acTH), TO II€PEXO0/a
Ha Heé He mpoucxoauT. IlepBas CKOpPOCTh B CMHMCKE He JOMKHA ObITh HyneBoit. DeadZone Bbramcasgercd B
JIECATDHIX JIOJIAX MPOIEeHTa OTKIoHeHus or nentpa (JoyCenter) no mpaBoro ujim jeBoro MakcuMmyma. 110apo6-
Hee CM. pasJel ,.YTpaBlieHHe ¢ TIOMOIIBIO JKoicTuKa® Ha caiite https://doc.xisupport.com/ru/8sme5-usb/
8SMCn-USB/Technical _specification/Additional features/Joystick control.html.

6.2.6.22 Komanga GMOV
Kop xomauasr (CMD): «gmovs nin 0x766F6D67.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza

Orset: (30 Gaiir)

uint32 t CMD Komanza

uint32 _t Speed Bagannas ckopocth (maa IIJI: ma-
roB/c, mas DC: rpm). Imanason:
0..100000.

Continued on next page
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Tabnuuya 6.49 — continued from previous page
uint8 ¢ uSpeed 3amaHHas CKOPOCTh B €IWHUIAX JIe-
JIEHWsSI MHUKpOIara B CeKyHay. Be-
JUYUHA MUKPOIIAra u JUana3oH JI0-
MyCTUMBIX 3HAYEHWH U1 JTAHHOTO
[OJIsi  3aBHCAT OT BbIOPAHHOIO pe-
JKUMa  JIeleHus  rmrara (CM.  ToJie
MicrostepMode B engine settings).
Ucnonb3yercss TOJBKO € TITATOBBIM MO-
TOPOM.
uintl6 _t Accel Yckopenne, 3aJaHHOE B ITarax B Ce-
kyHay 2 (III) wnam B oboporax B
munyty 3a cekynay (DC). duanazon:
1..65535.
uintl6 _t Decel Topmorkenue, 3aJaHHOE B IITarax B Ce-
KyHay "2 (IIT) nnn B 0o6oporax B MU-
uyry 3a cekyuay (DC). duanaszon:
1..65535.
uint32_t AntiplaySpeed CKopoCTh B pe:kuMe aHTHIIodTa, 3a-
nanHag B uenbix marax/c  (III)
wm B oboporax/c(DC). duanazon:
0..100000.
uint8 ¢t uAntiplaySpeed CxopocTh B pexkuMe aHTUII0MTA, BbI-
pakeHHass B MHUKPOIIAraX B CEKYH-
ay. Berwdawna mMukpormara u uana-
30H OJOIYyCTHUMBIX 3HAYECHU N AJIA JaH-
HOTO TIOJIST 3aBUCAT OT BBIOPAHHO-
ro pexkuMa JejieHus mara (CM. moJie
MicrostepMode B engine settings).
Ucnosnb3yercs TOIBKO € MIArOBbIM MO-
TOPOM.
uint8 t MoveFlags Ogarum, yHOpaBJASIONNE HACTPOUKO
JIBUKEHUS. DTO OUTOBasi MacKa JJist
MMOOUTOBBIX OMEPAITHIA.
0x1 - RPM_DIV 1000 @ar ykas3plBaeT Ha TO 4TO pabo-
4Yasi CKOPOCTh YKa3aHHAs B KOMAH-
Je 3ajana B Muud rpm. [Ipuvenum
TOJIBKO sl PEXKUMa OOPATHON CBsi-
3u ENCODER u tonbko mmas BLDC-

MOTODOB.
uint8_t Reserved [9] 3apesepsuposato (9 Gaiir)
uintlé_t CRC KontposbpHas cymma

Ounucanwme: Komana 94Tenus HaCTPOEK MepeMeInenus (CKOPOCThb, yCKOPEHUE, MOPOr U T.J.).

6.2.6.23 Komanga GMTI
Kon xomanasr (CMD): «gmti» nam 0x69746D67.
3anpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza

Orset: (70 Gaiir)
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uint32 t CMD Komanna

int8 t [Ipoussomurens IIpoussonuress. MakcumaabHast
JJINHA, CTPOKMU: 16 CUMBOJIOB.

int8 t PartNumber Cepus u HoMep Mozesnun. Makcumaiib-
Has JIJIMHA CTPOKH: 24 cuMBOJIA.

uint8_t Reserved [24] 3apesepeupoBaHo (24 GaiiT)

uintl6é t CRC Kounrposnbuas cymma

Omnucanne: Yrenune nadopmaruu o asuraresne n3 EEPROM.

6.2.6.24 Komanga GMTS
Kop xomanasl (CMD): «gmtsy» nian 0x73746D67.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
OTser: (112 Gaiir)
uint32 t CMD Komanza
uint8 t MotorType Tun apurarens. 1o OUTOBAST MacCKa,
JIJIsE TOOUTOBBIX OTIEPAITHiA.
0x0 - MOTOR_TYPE UNKNOWN Heussecrubiit jgpuraresis
0x1 - MOTOR_TYPE STEP [MaroBerit gBUTaTEND
0x2 - MOTOR_TYPE DC DC-npurarenn
0x3 - MOTOR_TYPE_ BLDC BLDC-pgBurarens
uint8 ¢ ReservedField 3ape3epBUpOBAHO
uintl6_t Poles KonuuaectBo map mnomiocoB y DC-
nm BLDC-asurarens wiam Kojmdge-
CTBO 1I1AroB Ha, 060POT JJIsi IAIOBOIO
JIBUTATEJISI.
uintl6_t Phases Konuaecrso da3 y BLDC-asuraress.
float Nominal Voltage HomunanbHOe HAMpsizKeHne Ha 00MOT-
ke (B). Tun manusix: float.
float NominalCurrent MakcumaJibHbIil  IOCTOSHHBIA  TOK
B obmorke gamaa DC- m BLDC-
JBUTaTesIel, HOMHWHAJBHBIA TOK B
OOMOTKE ISl TIATOBBIX JIBHTATEJEH
(A). Tun panubix: float.
float NominalSpeed He ucnonn3yercs. Homunaabnas cko-
pocts (06/muH). IlpuMensiercs mis
DC- u BLDC-gBurareneit. Tun nan-
wbix: float.
float Nominal Torque HovmuwnambHbIE  KPYTATIUH  MOMEHT
(MH w). Ilpumenserca mna DC-
n BLDC-aBurareneit. Tun mannbIx:
float.
float NominalPower Homunanbaas MoITHOCTH(BT).
Mpumensierca gna DC- u BLDC-
nsuraresneii. Tun nannerx: float.
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Conporusenne 0OMOTKHI DC-
JIBUTATE]Is], KA¥K 0N U3 IBYX 0OMOTOK
MArOBOTO  JIBUTATENsT WA KaXKI0H
u3 1péx odbmorok BLDC-nBuraresns
(Om). Tun pannex: float.

NanyKTHBHOCTD 00MOTKHI DC-
JIBUTATE]IsI, KAXKION U3 IBYX 0OMOTOK
[IArOBOTO  JIBUCATEJST WA KaXK 0N
u3 1péx odbmorok BLDC-nsuraress
(MPu). Tun namasix: float.

Wuepuus poropa (r cm2). Tun nan-
ubix: float.

Kpyrsnmii MOMEHT yJep:KaHus MO-
SHIMK IS MIATOBOTO JBHTATENS HJIH
KDYTAMMUA MOMEHT DU HEIOABUZK-
HOM POTOpE I APYIUX THUIOB JBU-
raresieii (MH m). Tun gauuerx: float.

MomeHT yzepKaHUA HO3MLMKU C HE3A-
nuranubivu obmorkamu (MH m). Tun
manneix: float.

Koncranra  KpyTsIiero MOMEHTA,
omnpenensgmas KoM UIHEeHT Ipo-
[OPIUOHAJIBHOCTH — MAKCUMAJIbHOI'O
MOMEHTa CHJIBI POTOpPA OT TPOTEKAa-
fomero B obmorke Toka (MH M/A).
Ucnonb3yerca B OCHOBHOM  Jjis
DC-apurareneit. Tun nannaeix: float.

KomcranTra CKOpOCTH, OIIPEAEIISIONas
3HAYEHNE WM AMIIATYIY HANPSKe-
HUs HABEJEHHOW MHIYKIMA IIPH Bpa-
menun  poropa DC- wmm BLDC-
asuraress (06/mun / B) wiu waroso-
ro apurarens (mar/c / B). Tun gamn-
meix: float.

Ipajuent  KpyTsmero  MOMEHTA
(06/mun / MH wm). Tun ganusix: float.

Mexannveckas NOCTOSHHAS BPEMEHH
(mc). Tun gannbix: float.

MaxkcumanbHad pa3pernéntHas CKO-
pPOCTH JISl  IIArOBBIX JBUTATENEH
(mar/c) wmm mas DC- u BLDC-
npurareseit (06/mun). Tun nanabIx:
float.

Makcumasbubiii Tok B obMorke (A).
Tun pamnbx: float.

Besonmacmas gimTeIbHOCTL MAKCH-
MaJIbHOTO TOKa B 06MoTKe (Mc). Tum
nanubrx: float.

float WindingResistance
float WindingInductance
float RotorInertia

float StallTorque

float DetentTorque

float TorqueConstant

float SpeedConstant

float SpeedTorqueGradient
float Mechanical TimeConstant
float MaxSpeed

float MaxCurrent

float MaxCurrentTime
float NoLoadCurrent

Tok moTpebaeHnst B XOJOCTOM pe-
xkume (A). Ipumensierca ajgs DC-
n BLDC-gBurareneit. Tun mannbIx:
float.
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float NoLoadSpeed

CkOpoCTh B XOJIOCTOM  DEXKUME
(06/mun). Ilpumensiercs st DC-
n BLDC-gBurareneit. Tun mannbIX:
float.

uint8_t Reserved [24]

3apesepsuposano (24 Gaiir)

uint16_t CRC

Kontponbras cymma

Omnucannme: Yrenne nacrpoek masurarens n3 EEPROM.

6.2.6.25 Komanga GNET

Kop xkomanasl (CMD): «gnet» nan 0x74656E67.

Bamnpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orsert: (38 Gaiir)
uint32 t CMD Komanna

uint8 t DHCPEnabled

Omnpenenser crnocob momydenns: IP-
ajpeca KaHaJoB. MoxKeT MpUHUMATH
3navenuda: 0 — crarudecku, 1 — de-

pe3 DHCP

uint8 t IPv4Address

IP-agpec ycrpoiictea B dopmare
X.X.X.X.

uint8 ¢ SubnetMask

Macka moaceru B popmare X.X.X.X.

uint8 ¢t DefaultGateway [T1r03 cetn o ymosganuio B hpopma-
Te X.X.X.X.
uint8 t Reserved [19] 3apesepeuposano (19 GaiiT)

uint16_t CRC

Kontponbras cymma

Onucanue: KOMaH,ZLa, YTEHUA CETETBBIX HaCTPOEK. I/ICHOHBSyeTCH TOJIBKO IIPOU3BOJUTEJIEM. Ora d)yHKIH/IH

BO3BpalllaeT TeKYIIHe ceTeBble HACTPOUKU.

6.2.6.26 Komanga GNME

Kop xomanasl (CMD): «gnmes win 0x656D6EGT.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orset: (30 Gaiir)
uint32 t CMD Komanza
int8 ¢ PositionerName ITonp30BaTebckoe MM TOABUKKH.
MozkeT ObITH YCTAHOBJIEHO IOJIH30Ba-
TeneM st ero yaobersa. MakcuMaib-
Had JJIMHA CTPOKU: 16 CHMBOJIOB.
uint8_t Reserved [8] 3apesepBupoBaHo (8 GaiT)

Continued on next page
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| uint16_t | CRC

KonTponbrnas cymma

Ommcanne: Yrenue nosb3oBarenbckKoro nuMmenu noasmkku u3 EEPROM.

6.2.6.27 Komanga GNMF

Kop xkomanasr (CMD): «gnmfs uan 0x666D6E67T.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (30 Gaiir)
uint32 t CMD Komanza

int8 t ControllerName

[Tomp3oBaTeIbcKOe WM KOHTPOJIIE-
pa. Moxker OBITH YCTAHOBJIEHO IOJIb-
3oBaTesieM i ero yaoocrsa. Makcu-
MaJIbHasd JIJINHA CTPOKM: 16 CHUMBOJIOB.

uint8 ¢ CtrlFlags

Hacrpoiiku kouTposiepa. 910 6uro-
Basl MaCKa JIjisi HOOUTOBBIX ONEPAaIyii.

0x1 - EEPROM PRECEDENCE

Ecmu daar ycranossien, To HACTpOii-
ku B EEPROM moaBm»kku wMerOT
MPUOPHUTET HAJ TEKYIIUMU HACTPOI-
KaMHU U 3aMEHSIOT WX Ipu oOHapyKe-

muun EEPROM.

uint8_t Reserved [7]

3apesepsuposano (7 Gaiir)

uint16_t | CRC

Kontponbnas cymma

Omnucanue: Yrenue 1mosib30BaATEIbCKOIO UMEHU KOHTPOJIepa U Hacrpoek u3 FRAM.

6.2.6.28 Komanga GNVM

Kop xomanasr (CMD): «gnvmy» uian 0x6D766E67.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (36 Gaiir)
uint32 t CMD Komanza

uint32 t UserData

Ilonw3oBarensckue mamEble. MoryT
OBITH YCTAHOBJIEHBI ITOJIH30BATEIEM
s ero ymoberBa. Kaxkaerit ame-
MEHT MaCCHUBa XPAHUT TOJHLKO 32 6u-
Ta TMOJb30BATEIHCKUX JAHHBIX. DTO
Ba)KHO HA CHCTEMaX IJe THII int co-
JepxkuT dombine gem 4 6aiita. Hampu-
Mep 370 Bce cucrembl amd64.

uint8_t Reserved [2]

3apesepBuposano (2 Gaiir)
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| uint16_t | CRC | KonTposbHas cymMmma

Ommucanne: Yrenue nosnp3oBarenbckux gannbix u3 FRAM.

6.2.6.29 Komanga GPID
Kop xomanasl (CMD): «gpid» nam 0x64697067.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (48 Gaiir)
uint32 t CMD Komanza
uintl6_t KpU [Iponoprmonasnbubiii  KO3(bdUIUMEHT
IIN ]I xouTypa 1O HAIIPSIKEHUIO
uintl6 _t KiU WNurerpanbubiii koaddunment [T
KOHTYPa TI0 HATPSIKEHUIO
uintl6_t KdU Huddepennmanbupiii k03 dunpment
TN ]I xouTypa 1O HATTPSAKEHUIO
float Kpf [Iponopuponanbublii  KO3(pUIUEHT
I[IN]I xoHTypa 1O WO3WIHUHU st
BLDC
float Kif Wurerpanbubiii ko3dpdunment ITHT
KOHTYypa 1o no3utiuu st BLDC
float Kdf Huddepennmanbubiii  kKo3hdumment
M1 /I kouTypa no mo3uruu ajis BLDC
uint8_t Reserved [24] 3apesepsuposano (24 Gaiir)
uintlé_t CRC Kontposbhas cymma

Onucanne: Yrenne [INJI-k03ddunmenTon. 9tu k03D DUIHEHTHI OPEIeIAI0T OBEIeHNe o3uInonepa. 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
Orset: (36 Gaiir)
uint32 t CMD Kowmanna
int8 t UserPassword Crpouka-mapossb st JOCTYTa K BeD-

CTpPaHUIIE, KOTOPBII MOJB30BATEIb
MOZKET IIOMEHATH ¢ momoIbio USB ko-
MaHIBI AWM Ha BeO-CTPAHUIE.

uint8 t Reserved [10] 3apesepruporano (10 GaiT)

uintl6 _t CRC Konrponpuas cymma
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Onucannme: Komanga grenns naposis K BeO-cTpanure. Vcnoap3yercs: TOJIBKO MPOU3BOAATENEM. JTA (DyHK-
[IMsl TIOJIb30BATENSET MIPOYNTATD MOJIH30BATEIbCKHI MAPOJIb K BEO-CTPAHNIIE U3 MAMSITA KOHTPOJLIEPA.

6.2.6.31 Komanga GPWR

Kop xomanasr (CMD): «gpwrs i 0x72777067.

Banpoc: (4 Gaiir)

| uint32_t

[ CMD

Komamna

Orser: (20 Gaiir)

uint32 t

CMD

Komanna

uint8 t

HoldCurrent

Tok MOTOpa B pexXuMe yIepKaHus, B
MPOIEHTAX OT HOMUHAJIbHOrO. nama-
30m: 0..100.

uintl6_t

CurrReductDelay

Bpewmsa B Mc OT epexosa B COCTOSHIE
STOP o ymenbinieHust TOKA.

uintl6 t

PowerOffDelay

Bpems B ¢ OT mepexoma B COCTOSHHE
STOP 10 OTKIIOUEHHS TTUTAHUS MO-
TOpA.

uintl6 t

CurrentSetTime

Bpems B Mmc, Tpebyemoe mjs HAOOpa
nomunaJjbaoro Toxka or 0% mo 100%.

uint8 t

PowerFlags

@naru mapamMeTpoB yIPABICHUS TIH-
TaHWeM. JTO OMTOBasg MACKA /il MO-
OUTOBBIX OIEPAIHIA.

0x1 - POWER_REDUCT ENABLED

Ecim  dnar ycranoBieH, yMeHb-
IATH TOK o MPOIIECTBUH
CurrReductDelay. Wnaue - we
YMEHbUIATD.

0x2 - POWER_OFF ENABLED

Ecmu dmar ycraHoBneH, CHATH Ha-
psizKeHne ¢ OOMOTOK II0 IPOINECTBHA
PowerOffDelay. Unadve - e cHUMATD.

0x4 - POWER_ SMOOTH CURRENT

Ecam  ycramoBien, TO 3anuThIBa-
HUe O6MOTOK, cHAaATHe IIUTAHUA
nian CHI/I)KeHHe/HOBbIIHeHI/Ie TOKa
[POMCXO/ST IIJIABHO CO CKOPOCTBIO
CurrentSetTime, a TOIBKO TOTOM
BBITIOJIHAETCA Ta 3a/lada, KOTopasd
BbI3BaJla 3TO ILIaBHOE U3MEHEHUeE.

uint8 t

Reserved [6]

3apesepsuposano (6 Gaiir)

uintl6 t

CRC

KonTponbras cymma

Onucanue: KOMaH,Z[a YTEHUA ITapaMETPOB IINTAHUA MOTOPA. MCHOJ’[b3yeTCﬂ TOJIBKO C IIArOBbIM JIBHUI'aTECJIEM.

6.2.6.32 Komanpga GSEC
Kon xomanasr (CMD): «gsec» uian 0x63657367.

Banpoc: (4 Gaiir)
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| uint32_t

[ CMD

| Komanza

Orset: (28 Gaiir)

uint32 t

CMD

Komanna

uintl6_t

LowUpwrOff

Huxunit mopor HampsyKeHus Ha CUJIO0-
BOI 9aCTH 15 BBIKJIIOYEHUS, JIeCATKA

MB.

uintl6_t

Criticallpwr

MakcuMaIbHBIH TOK CUJIOBOIM WacTH,

BhI3bIBatONIM cocrosare ALARM, B
MA.

uintl6_t

CriticalUpwr

MaKCI/IMaJ[bHOG HallpA>KeHue Ha CHJI0-
BOU YaCTU, BBI3BIBAIOIIEE COCTOSAHUE
ALARM, necsitku MB.

uintl6_t

CriticalT

MakcumasibHas —Temneparypa  KOH-
TPOJIJIEPA, BBI3LIBAIOIIAS COCTOSTHUE
ALARM, B gmecaTnixX JOJSX Tpajyca
Ilenbcus.

uintl6_t

Criticallusb

Ycerapeno. Makcumasnbabiii Tok USB,
BhI3bIBaIONIMH cocrostare ALARM, B
MA.

uintl6 t

CriticalUusb

VYcrapeno. MakcumasibHoe Hampsizke-
ure Ha USB, BuI3BIBaIOIIEE COCTOSTHAE
ALARM, necsitku MB.

uintl6 t

MinimumUusb

VYcerapeno. Munumasnbaoe HampsizKe-
nue Ha USB, BbisbiBaromiee cocrosinue
ALARM, npecsitku MB.

uint8 t

Flags

®naru  KPUTUYECKUX IIapaMETPOB.
910 O6uTOBasg MAacKa Ajs HOOHTOBBIX
oneparmuii.

Ox1 - ALARM_ON_DRIVER_OVERHEATING

Ecaiu ¢anar ycramosmeH, To BoiTH
B cocrosinme Alarm npu mosaydeHun
CUI'HAJIA IIOZACTYIIAIONIErO IEPErpPeBa
¢ npaitBepa. Havye - urHOpmpoBaThH
MOJICTYIAIOIINH IIeperpes ¢ Apaiisepa.

0x2 - LOW_UPWR_PROTECTION

Ecau dmar ycranoBieH, TO BBIKJIIO-
YaTh CUJIOBYI0 YaCTh TIPU HAIPSIIKE-
ann MerbireMm LowUpwrOff.

Ox4- H_BRIDGE_ALERT

Ecau dmar ycranoBieH, TO BBIKJIIO-
4aTh CUJIOBYIO 4YaCThb IIPA CHIHAJIE
HEMOJIAIKN B OJHOM W3 TPAH3UCTOP-
HBIX MOCTOB.

0x8 - ALARM_ON_BORDERS_SWAP_MISSET

Ecau ¢daar ycranosmen, To BoiiTu B
cocrositre Alarm npu nostydennn cur-
HaJIa ¢ MTPOTHBOIOJIOKHOTO KOHIIEBOTO
BBIKJTIOYATEIS.

0x10 - ALARM_FLAGS_STICKING

Ecau ¢aar ycranosmeH, T0 TOJIBKO IO
romange STOP Bo3mosken cOpoc Bcex
¢uaros ALARM.

Continued on next page
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Tabnuuya 6.69 — continued from previous page
0x20 - BRAKING OVERVOLTAGE PROTECTIONEcan ¢aar ycraHoBjeH, TO MHUKPO-
mporpaMMa KOHTDPOJLIEpa Oyaer 3a-
MBIKATh HAKHEE Kaoun H-mocta, or-
COeIMHASL MOTOP OT UENW UTAHWSA,
[P [EPEHANPSIKEHNH.
0x40 - ALARM _WINDING MISMATCH Ecau duaar ycranosisieH, To BOWTH B
cocrosiane Alarm npu nosy4eHnu cur-
HAJIA4 PACCOIJIACOBAHUS OOMOTOK
0x80 - ALARM ENGINE RESPONSE Ecan duaar ycranosisieH, To BOWTH B
cocrossane Alarm npu nosy9ennu cur-
HaJIa ONIMOKN PEAKIUH JBUTATE/S HA
ylpaBJjdioliee Bo3Jeiicreue
uint8 t Reserved [7] 3apesepeupoBaHo (7 GaiiT)
uintl6é _t CRC Kounrposnbnas cymma

Omnmucanme: Komanma 3anmucu yCTaHOBOK 3aIlAT.

6.2.6.33 Komanga GSNI
Kop xomanasl (CMD): «gsni» win 0x696E7367.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orser: (28 Gaiir)
uint32 t CMD Komanza
uint8 t SyncInFlags ®jlard CUHXPOHW3AIUU BXOAA. ITO
OuTOBas MacKa JjIs TOOHTOBBIX OITe-
pauuii.
0x1 - SYNCIN ENABLED Bxuiouenne HEOOXOINMOCTH UMITYITh-
Ca CHHXDOHH3AINA IS HAYAJIA JIBU-
JKEHUSI.
0x2 - SYNCIN INVERT Ecnu ycraHoBieH - cpabaTbIBAeT HA

cnamarormem ¢porte u3z 1 B 0. Una-
e - Ha HapacTamomeMm ¢ponre u3 0 B
1.
0x4 - SYNCIN _GOTOPOSITION Ecau dbaar ycranossien, To BuraTenb
CMEIAETCH K TO3UIUU, YCTAHOBJIEH-
moit B Position m uPosition, umade
aBUraresab cMmemaercda Ha Position u
uPosition
uintlé_t ClutterTime MuHuMaIbHAS JJIATEIHLHOCTL BXOJI-
HOTO UMITYJTbCA CHHXPOHU3AIUK JIJIsd
3aiuThl 0T Apebesra (MKC).
int32 t Position ZKenaemas nosunus uiu cmenienue (B
HOJIHBIX 1I1arax)

Continued on next page
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Tabnuuya 6.71 — continued from previous page

nt16_t

uPosition

JpobHast 4acTh TO3UIAM WA CMe-
meHnss B MwuKpomrarax. Vcmonb3y-
€TC4d TOJIbKO C IIIaroBbIM JBHUT'ATE-
JIEM. BeIII/I‘H/IHEL MHUKpOLIara 1 auvalla-
30H JOLYyCTUMbBIX 3HAYE€HUil Jij1d JaH-
HOTO 0I0OJId 3aBUCAT OT BbI6paHHO—
ro pexkuMa JejieHus mara (CM. moJjie
MicrostepMode B engine _settings).

uint32 t

Speed

Bagannas ckopocrsb (st T wa-
roe/c, mas DC: rpm). Imanason:
0..100000.

uint8 t

uSpeed

3asanHasg CKOPOCTb B MHKPOIIArax
B cekyHay. Beawmuwna mMumkporimara u
JIMaITa30H JOMYCTUMBIX 3HAYEHWUH JIJ1s1
JIAHHOT'O TI0JIsI 3aBUCSAT OT BBHIOPDAHHO-
ro pexkuMa JiejieHus mara (CM. moJie
MicrostepMode B engine settings).
Wcnonb3yercst TOMBKO € TIATOBBIM MO-
TOPOM.

uint8 t

reserved(

uint8 t

Reserved [7]

3apesepsuposano (7 Gaiir)

uintl6 t

CRC

Kontponbras cymma

Onucanme: YUrenne HACTPOEK JJisT BXOJHOTO UMITY/IbCA CHHXPOHU3AIUH. DTa (DYHKIUS CAUTHIBAET CTPYK-
Typy C HaCTPOHKaMM CUHXPOHU3AIUH, OIPEJeJAIONINMU [I0BeJleHne BXO/Ja CUHXPOHU3AlUU, B IIaMATh KOH-

TPOJLIIEPA.

6.2.6.34 Komanpga GSNO

Kop xomanasr (CMD): «gsno» nm 0x6F6E7367.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (16 Gaiir)
uint32 t CMD Komanza
uint8 ¢t SyncOutFlags @Jjlard CHHXPOHU3AINK BBIXOIA. IJTO

ouroBasg MacKa /g IIOOUTOBBLIX OIle-
pauuii.

0x1 - SYNCOUT ENABLED

CuHxpoHU3aIMs BHIXOAA paboTaeT co-
IJIACHO HACTPOMKaM, eciu ¢Jar ycra-
HOBJIECH. B HHOM CJIy4da€ 3HAYE€HHE BbI-
X0/1a, (PUKCHPOBAHO H IMOAINHSAETCH

SYNCOUT _STATE.

0x2 - SYNCOUT _STATE

Korma 3madeHme BBIXOJA  yIpab-
jagercd — Haupamyio  (cm.  duar
SYNCOUT ENABLED), 3ma-
YEHWe Ha BBIXOAE COOTBETCTBYET
3HAYEHUIO TOrO dhJara.

Continued on next page
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Tabnuuya 6.73 — continued from previous page

0x4 - SYNCOUT _INVERT HyneBoit mornueckmnit ypoBeHb SIBJIS-
€TCsl AKTUBHBIM, €CJIn (Jiar yCcTaHoB-
JIeH, a eIUHUYHBIH - ecau diar coOpo-
IIIeH.

0x8 - SYNCOUT IN_ STEPS Ecau dbaar ycranoBsieH uCmosrb30BaTh
IIar¥ /IMITYJIbCBI 9HKOZEPA JJist BbI-
XOIHBIX HMITY/IbCOB CHHXPOHU3AIMN
BMECTO MUJITTHCEKYHI.

0x10 - SYNCOUT _ONSTART leneparust CHHXPOHU3UPYIOIIETO WM-
MyThCA TP HAYAJE TBUKEHUS.

0x20 - SYNCOUT _ONSTOP leneparinst CHHXPOHU3UPYIOIIETO WM-
MyJIbCA TIPU OCTAHOBKE.

0x40 - SYNCOUT _ONPERIOD Boigaer uMnysibC CHHXPOHU3AIUH T10-
cie npoxoxienus SyncOutPeriod or-
CYETOB.

uintl6 _t SyncOutPulseSteps Onpenensger JIUTENTBHOCTD BBIXOJ-

HBbIX HMIIYJIbCOB B HIaFaX/HMHyIIbC&X
SHKOJIEpa, KOTJa yCTaHOBJIeH ddar
SYNCOUT IN STEPS nnmu B MHK-
pocekyHIax, ecau ¢Jar cOpOIeH.
uintl6é t SyncOutPeriod ITepuon renepauuu uMmiysnbcoB (B
marax,/orcyerax SHKOJEpA) WCIOIh-
3yeTcsi TpHW YCTaHOBJIEHHOM iiare
SYNCOUT ONPERIOD.

uint32 t Accuracy 9TO OKPECTHOCTh BOKPYT IIEJIEBOM
KOODJMHATHI, TOMaJaHne B KOTODPYIO
CUMNTAETCS TIOTAJAHUEM B IIEJIEBYIO
TO3UIAI0 U TEHEPUPYETCA UMITYIIHC IO
OCTAHOBKE.

uint8 t uAccuracy 9TO OKPECTHOCTH BOKPYT IEJIEBOI KO-
OpAHMHAThI B MHKPOIIarax (I/ICHOJ'H)—
3ye€TCdA TOJIbBKO C INaroBbIM JdBHUIaTe-
jem). Besqmuuna mukpolara u gjuana-
30H OOMYCTUMBIX 3HAYEHUI OJId TaH-
HOT'O TIIOJId 3aBHUCAT OT BbI6paHHO—
ro pexkuMa JejieHus mara (CM. moJie
MicrostepMode B engine _settings).
uintl6_t CRC Kontpoabuast cymma

Onucanune: Yrenue HACTPOEK /I BBIXOAHOIO UMILYJIbCA CHHXPOHU3ANUK. JTa (PYHKIHMA CIUTHIBAET CTPYK-
TYDY € HACTPOWKAMHU CHHXPOHW3AIINH, OMPEIENISIONNMA TOBEeHNEe BBIX0IA CHHXPOHNU3AINH, B TTAMSITH KOH-
TPOJLTIEPA.

6.2.6.35 Komanpga GSTI

Kon xomanasr (CMD): «gsti» nim 0x69747367.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (70 Gaiir)
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uint32 t CMD Komanna

int8 t [Ipoussomurens IIpoussonuress. MakcumaabHast
JJINHA, CTPOKMU: 16 CUMBOJIOB.

int8 t PartNumber Cepus u HoMep Mozesnun. Makcumaiib-
Has JIJIMHA CTPOKH: 24 cuMBOJIA.

uint8_t Reserved [24] 3apesepeupoBaHo (24 GaiiT)

uintl6é t CRC Kounrposnbuas cymma

Omnucanune: Yrenue nndopmaruu o nozunuorepe u3 EEPROM. He nomnepxkuBaercsi.

6.2.6.36 Komanpga GSTS

Kon xomauasr (CMD): «gsts» nmm 0x73747367.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (70 Gaiir)

uint32 t CMD Komanna

float LeadScrewPitch IITar xomoBoro BuaTa B MM. Tun gaH-
wbix: float.

int8 t Units EnnHuiist nuamepeHus: pacCTOSTHUS, UC-
mosib3yemble B monsx MaxSpeed u
TravelRange (waru, rpajuycbr, MM,
...), MakcumanbHas IJIUHA CTPOKH:
8 cUMBOJIOB.

float MaxSpeed Makcumanbuasg ckopocrs (Units/c).
Tun pannbix: float.

float TravelRange Huanazon nepemertienust (Units). Tun
nannbrx: float.

float Supply VoltageMin MunnMa bHOE HAMPSKEHNE TUTAHUS
(B). Tun ganusix: float.

float Supply VoltageMax MakcumaJsibHOE HALIPAKEHUE TTUTAHUSA
(B). Tun manusbix: float.

float MaxCurrentConsumption MakcumasibHbIii TOK mOTpebsIeHUs
(A). Tun panubix: float.

float HorizontalLoadCapacity lopusonTanbHasd TPy30M0LbHLEMHOCTH
(xr). Tun ganubix: float.

float VerticalLoadCapacity Beptukanbaas — rpy30m0qbLEMHOCTH
(xr). Tun mansbix: float.

uint8_t Reserved [24] 3apesepsuposato (24 Gaiir)

uintlé_t CRC Kontposabuas cymma

Onucanme: Yrenne nactpoek mosunnorepa n3 EEPROM.

6.2.6.37 Komanga GURT

Kon xomanasr (CMD): «gurt» unu 0x74727567.

Banpoc: (4 Gaiir)
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| uint32_t | CMD | Komanza ‘
Otser: (16 Gaiir)
uint32 t CMD Komanza
uint32 _t Speed Ckopocts UART (B 6omax)
uintl6 t UARTSetupFlags ®narn nacrpoiiku UART. 910 Guro-
Basl MaCKa /iyl 10OUTOBBIX OLepaLyii.
0x3 - UART PARITY BITS Butsl, orBevaromue 3a BHIOOD YeTHO-
CTH.
0x0 - UART PARITY BIT EVEN Bur 1, eciu geTHBIH
0x1 - UART PARITY BIT ODD Bur 1, ecniu HegeTHbIi
0x2 - UART PARITY BIT SPACE Bur wernoctu Bcerga 0
0x3 - UART PARITY BIT MARK Bur gernocru Bcerma 1
0x4 - UART PARITY BIT USE Bur 4érHOCTH HE UCIOJB3YETCH, €CIIN
0%, OMT YeTHOCTH UCIOJIb3yeTC s, €CIIN
”1“
0x8 - UART STOP_BIT Ecim ycranoBien, OnWH CTOMOBBIH
OuT; MHAYE - 2 CTOMOBBIX OUTA
uint8_t Reserved [4] 3apesepsuposato (4 Gaiir)
uintlé_t CRC Kontposbphas cymma

Omnucanue: Komanga urennst nacrpoek UART. Dra dyukimsa 3anonuser crpykTypy Hacrpoek UART.

6.2.6.38 Komanpga SACC
Kon xomanasr (CMD): «sacc» nam 0x63636173.
Banpoc: (114 6aiir)

uint32 t

CMD

Komanna

int8 t

MagneticBrakelnfo

IIpousBomuTes b U HOMED MAarHUTHO-
ro Topmo3a, MakcumasbHas JIITHA
CTPOKU: 24 CUMBOJIOB.

float

MBRatedVoltage

HovmmuanbHOE — HampsKEHUE 1A
YTIPABJIEHUS MATHUTHBIM TOPMO30M
(B). Tun manubix: float.

float

MBRatedCurrent

Homunaiipublii TOK /it ylpaBJieHus
MarHuTHBIM TopMo3oM (A). Tun naH-
meix: float.

float

MBTorque

Yaepxkusatomuit mMomenr (MH wM).
Tun manubix: float.

uint32 t

MBSettings

®arm HACTPOEK MATHUTHOTO TOPMO-
3a. 91O OMTOBas MACKa M ITOOHTO-
BbIX Ollepaluii.

0x1 - MB AVAILABLE

Ecmu daar ycramossien, To Maraut-
HBIII TOPMO3 JOCTYHEH

0x2 - MB_POWERED_HOLD

Ecmu duar ycramoBjieH, TO Maraut-
HBIIi TOPMO3 HAXOAWUTCA B PEKUME
yaepxkaHus (aKTUBEH) IIPU [OJAYe
IUTAHASA

Continued on next page
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Tabnuuya 6.80 — continued from previous page

int8 t

TemperatureSensorInfo

IIpousBoauTe s W HOMEpP TeMIepa-
TYpPHOTO JaTuwWKa, MakcuMaabHasd
JJIAHA CTPOKU: 24 CHMBOJIOB.

float

TSMin

MunnManbHas U3MepseMas TeMIepa-
typa (rpagycos lenbcus). Tun man-
woix: float.

float

TSMax

MaKCI/IMaJH)Haﬂ un3MepdaeMad TeMIle-
parypa (rpamycos llenbcusa) Tun
manabix: float.

float

TSGrad

TemneparypHbIit rpajueHT
(B/rpamycos Lenbcust). Tum ganubIx:
float.

uint32 t

TSSettings

@yiar  HACTPOEK  TEMIEPATYPHOrO
JarTduka. JTO OUTOBAas MACKa Ui
MTOOUTOBBIX OMEPAITHIA.

0x7 - TS_TYPE_BITS

Bursl, orBevaromue 3a Tun TeMmmepa-
TYPHOI'O JATYHUKA.

0x0 - TS_TYPE_UNKNOWN

HewuspecTHblii ceHcop

0x1-TS_TYPE_THERMOCOUPLE

Tepmomnapa

0x2 - TS_TYPE_SEMICONDUCTOR

[lonynpOBOAHUKOBBINE — TeMIlepaTyp-
HBIN JaTIUK

0x8 - TS AVAILABLE

Ecnmu duar ycranosieHn, TO mardwmk
TeMuepaTypbl JOCTYyTIEeH

uint32 t

LimitSwitchesSettings

q)HaFI/I HaCTPOEK KOHIEBbIX BBIKJIIO-
qarenei. 9To OUTOBAS MaCKa, IS TO-
OMTOBBIX OTIEPAIHii.

Ox1-LS_ON_SWI1_AVAILABLE

Ecau ¢aar ycramosien, TO KOHIe-
BOW LlepeKJIovare/lb, HOAKIIOYEeHHbI
Kk HO)kKe SW1, nocrymnen

0x2-LS_ON_SW2_ AVAILABLE

Ecau ¢mar ycramosien, TO KOHIe-
BOW HepeKJIovare/b, NOAKIIOYEeHHbI
K HOKKe SW2, nocrymnen

0x4 - LS_SWI_ACTIVE _LOW

Ecau ¢mar ycramosien, TO KOHIe-
BOW HepeKJoYarTesb, NOAKIIOYEeHHbIN
K HOXkKe SW1, cumraercs cpaboras-
UM TI0 HU3KOMY YPOBHIO HA, KOHTaK-
Te

0x8 - LS_SW2_ACTIVE_LOW

Ecau ¢aar ycramosiien, TO KOHIE-
BO#l MEPEKJII0YATEh, TTOIKII0YEHHBIIH
K HOXKKe SW2, cumraercs cpabOTaB-
UM IO HI3KOMY YPOBHIO Ha KOHTAK-
Te

0x10 - LS SHORTED

Ecan dnar ycranoBieH, To KOHIIEBbIE
TIePEKTI0YATETN 3aAMKHY THI.

uint8 _t

Reserved [24]

3apesepsuposano (24 Gaiir)

uintl6 _t

CRC

Kontponbraas cymma

Orser: (4 Gaiir)

‘ uint32 t

[ CMD

‘ Komanna

Omnucanne: 3anuch nHGOPMAIIE O JOMOJTHATETbHBIX akceccyapax B EEPROM. @yukius 102KHA HCIOTb-
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30BAaTbCd TOJIBKO IIPOMU3BOAUTEIIEM.

6.2.6.39 Komanga SBRK
Kop xomanasl (CMD): «sbrks nim 0x6B726273.

Bamnpoc: (25 Gaiir)

uint32 t CMD Komanzna

uintl6_t t1 Bpems B MC MeXIy BKIIOUEHUEM TTH-
TaHWs MOTOpPA M OTKJIIOUYEHHEM TOp-
MO3a.

uintl6_t t2 Bpemst B MC Mexiy OTKJIIOYEHHEM
TOPMO3a ¥ TOTOBHOCTHIO K JIBUKEHUIO.
Bce koMaHIbl JIBUKEHHSI HAYMHAIOT
BBIIIOJIHATBCS. TOJIBKO TI0 UCTEUYEHUU
9TOr0 BPEMEHH.

uintl6 t t3 Bpemsa B MC MeKIy OCTaHOBKOI MO-
TOpa M BKJIIOYEHHEM TOPMO3a.

uintl6_t t4 Bpewms B MC M€Ky BKIIIOYE€HUEM TOP-
MO03a U OTKJIOYEHNEM TUTAHUS MOTO-
pa.

uint8 t BrakeFlags @uarun. 910 OMTOBAas MAacKa JJId IIO-
OMTOBBIX OTIEPAIHii.

0x1 - BRAKE _ENABLED Vupasienne TOPMO30M BKJTIOYEHO, €C-
nm (pJar ycTaHOBJIEH.
0x2 - BRAKE ENG_PWROFF TopMO3 OTKII0YaeT MUTAHAE ITATOBO-

ro MOTOpa, eciu ¢Jar yCTaHOBJIEH.

uint8_t Reserved [10] 3apesepsuposano (10 Gaiir)

uintlé_t CRC Kontposbhas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza
Ommcanue: 3anuch HACTPOEK YIPABJIEHUST TOPMO30OM.
6.2.6.40 Komanga SCAL
Kopx xomanasr (CMD): «scaly umz 0x6C616373.
Banpoc: (118 Gaiir)
uint32 t CMD Komanna
float CSS1_A Koasdbunment MacLTabupoBaHus
JIJIsT aHAJIOTOBBIX M3MEPEHUH TOKa B
obmoTKe A.
float CSS1_B Kosddunuent capura ajas aHasoro-
BBIX M3MEpeHuil Toka B 00MOTKE A.
float CSS2_A Koadbunment MacHITabupoBaHUst
JIJIsT AHAJIOTOBBIX M3MEPEHWi TOKa B
obmotke B.
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float CSS2_B Kosdpdunument capura mjs aHaoro-
BBIX M3MepeHuil Toka B 0OMoTKe B.

float FullCurrent A Kosdbunment MacLTabupoBaHus
JIJIsT QHAJIOTOBBIX M3MEPEHU TTOJTHOTO
TOKA.

float FullCurrent B Kosddunuent capura mjias axasoro-
BBIX U3MEPEHUil OJTHOr0 TOKA.

uint8_t Reserved [88] 3apesepeupoBaHo (88 GaiiT)

uintl6_t CRC Kontpoaruas cymma

Orser: (4 Gaiir)

| uint32_t | CMD

Komanna

Onucannme: Komanma 3anucu kKaaubpoBodHbix k03dbduimentos. Komanma ucmoibp3yercs TOJIbKO TPOU3BO-
auTeseM. JT1a (GYHKINS 3AMUCHIBAET CTPYKTYPY KATUOPOBOYHBIX KOIMDMUIIMEHTOB B MAMITh KOHTPOJLIEPA.
1 K03PDUIHEHTBI UCTOIB3YIOTCs J1JTst iepecdéra kKomoB AL B Toku 06MOTOK ¥ MOJTHBII TOK MOTpebIeH s .
Koaddurmenrsr crpynnuposanbt B mapbl, XXX A u XXX B; mapst mupecrapisiior coboit KoadOumenTot
JIMHEWHOTO ypaBHeHus. [lepBbrii K03(DMUIMEHT - TAHTEHC YTJIa HAKJIOHA, BTOPOl - MOCTOSTHHOE CMEIIEHNUE.
Takum obpazom, XXX _Current[mA] = XXX _A[mA/ADC]XXX_ ADC_CODE[ADC] + XXX _B[mA].

6.2.6.41 Komanpga SCTL

Kon xomanasl (CMD): «sctly mmm 0x6CT746373.

3ampoc: (93 baiir)

uint32 t CMD

Komanna

uint32 t MaxSpeed

Maccue ckopocreil (B MOJHBIX TIa-
rax), UCIHOJIb3YIOMIUCs IPU yIIpaBJIe-
HUN ,B;)KOfICTI/IKOM NJIn KHOIIKaMU BJIE-
Bo/Bupaso. Juanazoun: 0..100000.

uint8 ¢t uMaxSpeed

MaccuB ckopocreii (B MUKpoONIarax),
UCTONB3YIOMUNACA TPU YIPaABIEHUN
,HH(OfICTI/IKOM NIl KHOIIKaMH BJIe-
Bo/BupaBo. Besnuuna mukpowara u
JVATa30H JIOMYCTUMBIX 3HAYEHNH 15T
JAaHHOI'O IIOJId 3aBHUCAT OT BbI6paHHO—
ro pexkuMa JiejieHus mara (CM. moJie
MicrostepMode B engine _settings).

uintl6 t Timeout

timeout|[i] - Bpemsi B Mc, O HcTeUeHUN
KOTOPOI'O YCTAHABJIUBAETCH CKOPOCTH
max_ speed[i+1] (ucmosb3yercs Tosib-
KO [IPU yHPABJICHNN KHOIKAMHE).

uintl6_t MaxClickTime

MaxkcumasibHOE BpeMms KJuKa (B MC).
o ucredenus 3TOro BpEMEHHU 1epBast
CKOPOCTH HE BKJIIOTACTCH.

uint16_t Flags

®jiarn. 1o OUTOBAs MacKa JJIs IO-
OMTOBBIX OTIEpAIHil.
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0x3 - CONTROL_MODE _BITS Butsl ynpasieHnss MOTOPOM € TIOMO-
IBIO [KOMCTHKA, WM KHOMOK BJIe-
BO/BIIPABO.

0x0 - CONTROL_MODE _OFF Vrpasyenne OTKIIOUEHO.

0x1 - CONTROL_MODE_JOY Vupasienue ¢ MOMOIIBIO ZKOACTHKA.

0x2 - CONTROL_MODE_ LR VYrupasieHne ¢ MOMOIBI0 KHOMOK BJIe-
BO/BIIPABO.

0x4- CONTROL BTN LEFT PUSHED OPEN | Haaras jeBast KHOIIKA COOTBETCTBY-
€T OTKPBITOMY KOHTAKTY, €CJH 3TOT
duar ycraHOBJIEH.

0x8 - CONTROL_ BTN _ RIGHT PUSHED OPEN Haxkarasi mpaBasi KHOIKA COOTBET-
CIByer OTKPBITOMY KOHTAKTY, €CJIH
37oT JIar ycTaHOBJEH.

int32_t DeltaPosition Cwmerenne (Jgenpra) mo3unuu (B M0
HbBIX 11Arax)
intl6 t uDeltaPosition JpobHast 9acTh CMEIEHUusT B MHKPO-

mrarax. I/ICHOJIbeyeTCH TOJIBKO C IIla-
T'OBBIM JIBHUI'aTEJIEM. Benuuuna muk-
poaiara W AHAIla30H AO0IIYyCTHUMBIX
3HAYEHUN [JIg JAHHOTO IIOJIS 3aBU-
CAT OT BBIOPAHHOTO DEXKUMA, JeJIe-
Hus mara (cM. mose MicrostepMode
B engine _settings).

uint8 t Reserved [9] 3apesepeupoBano (9 GaiT)

uintl6 _t CRC Konrponpuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD

Komamnma

Omnucanue: 3anuch HacTpoek yrpasienus moropom. Ilpu Beibope CTL MODE=1 Bkitouaercs yupase-
HUE MOTOPOM C MOMOIIBIO J?KOHCTHKA. B 3TOM perknume mpu OTKJIOHEHNH IKOMCTHKA, HA MAKCAMYM JIBATATEH
CTPEMUTCST JABUTATHCS O cKopocThio MaxSpeed [i], rae i=0, ecam mpeapLaynyM HCIOIB30BAHNEM 9TOTO Pe-
KuMa He ObLTO BbiOpano apyroe i. Kuomku nepekmiogaior Homep ckopoctu i. [Ipu seibope CTL _MODE=2
BKJIIOYAETCs YIIPABJIEHHE MOTOPOM C IIOMOIIbI0 KHOLOK left /right. IIpu naxkaruu Ha KHOLKM ABUraTE b HAYM-
HAeT JBUIATHCs B COOTBETCTBYIOLLYIO CTOPOHY co ckopocrbio MaxSpeed[0], no ucrevenuun spemenu Timeoutli]
MOTOp JBHraeTcsi co ckopoctbio MaxSpeed [i+1]. ITpn mepexome or MaxSpeed [i] ma MaxSpeed [i+1] neii-
CTBYeT yCKOpEHUE, KaK OOBIYHO.

6.2.6.42 Komanpga SCTP
Kon xomanasr (CMD): «sctp» mam 0x70746373.
3amnpoc: (18 Gaiir)

uint32 t CMD Komanza
uint8 t CTPMinError MuanmansrOe oranune maros ITTJT
OT TOJIOYKEHUsI IHKOJePa, YCTAHABJIN-
saioriee piiar STATE RT ERROR.
Wsmepsierca B marax LT,

Continued on next page
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uint8 ¢ CTPFlags @yarn. 910 OGUTOBAST MacCKa JJIsT IMO-
OMTOBBIX OTIEpAIHil.
0x1 - CTP_ENABLED KonTposp 1mo3uiuu BKJIFOYEH, €CJid
duar ycraHOBJIEH.
0x2 - CTP_BASE YiupasjieHue IOJI0KEeHuEM OCHOBAHO

Ha JaTYUKe BPallleHud, €CJIU yCTAHOB-
Jier 3roT bJar; B IPOTHUBHOM CIIydae
- Ha YHKOJIEpeE.

0x4 - CTP _ALARM _ ON_ERROR Boiitu 8 cocrosarne ALARM npu pac-
XOXKJIEHUY MO3UIMH, ecu (yiar ycra-
HOBJIEH.

0x8 - REV_SENS INV Cencop cumTaercs aKTHBHBIM, KOTJA

Ha HéM (, WHBEPTUPOBAHUE JI€JIAET
akruBHbiM ypoBerb 1. To ecrb ec-
JIN He WHBEPTUPOBATH, TO JEHCTBY-
er obbraHas joruka - 0 370 cpabaThbi-
BaHUe/aK TUBAIMs /AKTUBHOE COCTOS-
HUeE.

0x10 - CTP_ERROR_CORRECTION KoppekTupoBarh OImudKu, BO3HWKA-
IOIKe TMPHU MPOCKAIL3BIBAHUN, €CJIH
dmar ycranosier. Paboraer TOIBKO ¢
sukoaepom. HecoBmectumo ¢ ¢paarom
CTP ALARM ON_ ERROR.
uint8_t Reserved [10] Bapesepeuposano (10 Gaiit)
uintl6_t CRC Kontpoaruast cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga ‘

Omnucanwme: 3amuch HACTPOEK KOHTPOJIA MO3UIME (/1jis 11aroBoro apurarens). Ilpu ynpasaenun I ¢ su-
kozepoMm (CTP BASE 0) nosiBiisiercss BO3MOXKHOCTH OOHAPYKUBATH MOTEPIO 1aroB. KOHTpoJLIep 3HaeT Ko-
smaecrBo maros Ha obopor (GENG::StepsPerRev) u paspemenue sukonepa (GFBS::IPT). Ilpu skaovenun
kourpoas (paar CTP _ENABLED), kourposuiep 3anomMunaer rekyinyo no3uuuio B marax 7T u rekyuiyio
TMO3UIHIO SHKOMEepa. Jlajee, Ha KayKIOM ITare MO3UIHs SHKOJAEpa MpeobPA30BBIBACTCS B ITATH U €CIN PA3HU-
ma okasbiBaercs 6osbiie CTPMinError, ycranasnusaercs daar STATE CTP__ERROR. Ilpu ynpasnenun
I ¢ maruukom o6oporoe (CTP_ BASE 1), nosuius koHTpoJupyercsa no Hemy. Ilo aktusHOMY (DpOHTY
Ha BXOJI€ CHHXPOHU3AIMY KOHTPOJLIED 3allOMUHAET TeKyIlee 3Hadenne maros. Janee, npu Kax oM 0dopore
[poBepsieT, HA CKOJBKO MmaroB cmecruiuchk. Ilpu paccorsmacoBanuu 6osee CTPMinError ycranaBiuBaercs

¢uar STATE CTP_ERROR.

6.2.6.43 Komanga SEAS
Kopx xomangpr (CMD): «seasy miu 0x73616573.
Bamnpoc: (54 Gaiir)

| uint32_t | CMD | Komanza ‘
Continued on next page
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uintl6_t stepcloseloop  Kw Ucnonn3yercss TOIBKO MPON3BOIUTE-
geMm. Kosddumment cmemenus: pe-
AJIbHOW U 33JAaHHON CKOPOCTH, AUala-
3o [0, 100], 3Ha4YeHUE 110 yMOJIIAHUIO
50.

uintlé_t stepcloseloop Kp low Wcnonp3yercst TOIBKO MPOU3BOIUTE-
mem. O6parHasi CBSI3b IO ITO3UIUU
B 30HE MAJIbIX CKOPOCTEM, IMana30H
[0, 65535], 3HaueHUe 1O yMOJIYAHUIO
1000.

uintl6_t stepcloseloop Kp high Wcnonb3yercs TOTBKO MPOU3BOIATE-
sgem. ObparHas CBA3b O MO3UIUHU B
30HE OOJBITTIX CKOpPOCTEH, nrama3oH
[0, 65535], 3HaYeHWE MO YMOTYAHUIO

33.
uint8_t Reserved [42] 3apesepsuposano (42 6aiir)
uintl6_t CRC Kontponrbrasa cymma
Orser: (4 Gaiir)
| uint32_t | CMD | Komanza

Onucanume: 3anuch PACHIMPEHHBIX HACTPOEK. VICIOMb3yeTcs TOJIBKO MIPOU3BOIUTEIEM.

6.2.6.44 Komanga SEDS
Kopx xomanger (CMD): «seds» unu 0x73646573.
Bamnpoc: (26 Gaiir)

uint32 t CMD Komanna

uint8 t BorderFlags ®Oaru, oIpeaessoNniue TAIl TPAHATL 1
TOBEICHNE MOTOPA TPU WX JOCTHUIKE-
HUU. OTO OUTOBAs MacKa JJIs MOOH-
TOBBIX OIlepaIvi.

0x1 - BORDER_IS ENCODER Ecim duaar ycranossien, rpaHuiip
OTIPEIENIAIOTCS TPEIYCTAHOBIEHHBIMT
TOYKAMH Ha INKaje mo3uiuu. Ecan
dar cOpoleH, TPAHUAIBI ONPEIEIsa-
FOTCsI KOHIIEBBIMY BBIKTIOIATEISIMHE.

0x2 - BORDER_STOP_ LEFT Ecmu daar ycranosieH, MOoTop ocra-
HABJINBACTCA IIPpU JOCTHUKECHUHN JIEBOM
T'PAHUIIBI.

0x4 - BORDER_STOP_RIGHT Ecmu daar ycranosieH, MOTOp ocTa-

HABJINBACTCA IIPpU JOCTHUXKEHHU IIPpA-
BOI I'DAHUIIBL.
Continued on next page
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0x8 - BORDERS SWAP MISSET DETECTION

Ecau duar ycramoBieH, MOTOP OCTa-
HABJIMBAETCS IO JOCTHUYKEHUH JII000M
n3 rpanun. Hyzxen myia npegorspare-
HUs IOJIOMKH IBUTATEN IIPH HEIpa-
BWJIbHBIX HACTPOHRKAX KOHIEBBIX BbI-
KJIIovaTesiein

uint8 _t

EnderFlags

Onarm, OmpenendroIe HACTPOUKH
KOHIIEBBIX BBIKJIIOYaTEIeH. ITO 6UTO-
Bas MACKa /I IIOOUTOBBIX OIE€pAIuii.

0x1 - ENDER_SWAP

Ecau ¢ar ycramsosien, mepBblit KOH-
[EBOIi BBIKIIOYATE b HAXOIUTCS CIIPa-
Ba; UHAYE - CJIEBA.

0x2 - ENDER_SW1_ACTIVE _LOW

1 - KonreBoit nepekjodaresib, MO-
KJTIOYeHHbIH K HOXKKe SW1, canraercs
cpaboTABIIINM 110 HI3KOMY yPOBHIO HA,
KOHTaKTe.

0x4 - ENDER_SW2_ACTIVE_LOW

1 - KoHmeBoil mepekmiovaTenb, MOI-
KJTIOYeHHbIH K HOXKKe SW2, canraercs
CcpaboTaBIIUM 10 HU3KOMY yPOBHIO HA
KOHTaKTe.

int32_t

LeftBorder

Ilo3uruss 7eBoit TPAHUIBI, HCIOJb-
3yercsi eciau  ycraHoBjeH  iiar

BORDER_IS_ENCODER.

ntl6_t

uLeftBorder

[To3uiust j1eBOMl rpaHUIBl B MUKDPO-
marax (KMCIOJIb3Yyercs TOJIbKO C Iia-
roBbIM JBurareseM). Bejauduna muxk-
polllara M JMANa30H JOMYCTHMBIX
3HAUEHUN /I JAHHOTO MOJIA 3aBU-
CAT OT BBIOPAHHOTO DPEXKUMA, JejIe-
uug mara (cm. nose MicrostepMode
B engine _settings).

nt32_t

RightBorder

Ilogunmss mpaBoit  TpaHUIBI, WC-
MMOIB3YeTCsl €CJIM YCTAHOBJIeH hirar

BORDER_IS_ENCODER.

int16_t

uRightBorder

Ilo3umust mpaBoii TpAHUIIBI B MUKPO-
marax (MCIOJIb3yercsd TOJILKO C Ia-
TOBBIM ,ILBI/IFaTeIIeM). Bennuuna mMuk-
poaiara #W AUAIIa30H AOOIIYCTHUMBIX
3HAYEHUH [Jisi JTAHHOIO IIOJsl 3aBHU-
CAT OT BBIOPAHHOTO DEXKUMA, IeJIe-
Hus mara (cM. mose MicrostepMode
B engine _settings).

uint8 t

Reserved [6]

3apesepsuposano (6 Gaiir)

uintl6 t

CRC

KonTponbras cymma

Orser: (4 Gaiir)

| uint32_t

[ CMD

Komama

Omnucanue: 3anucb HACTPOEK I'PAHMIL M KOHIEBBIX BBIKJIIOYATEIEH.
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6.2.6.45 Komanga SEIO
Kopx xomanapr (CMD): «seioy umu 0x6F696573.

Bamnpoc: (18 Gaiir)

uint32_t CMD Komanza
uint8 t EXTIOSetupFlags ®iaru HACTPOiiKM pPabOTHI BHELIHE-
T'0 BBOJA-BBIBOJA. DTO OMTOBAS MACKA
JIJIE TOOUTOBBIX OTIEPAITHiA.
0x1 - EXTIO _SETUP_ OUTPUT Eciu dmnar ycranosseH, To HOXKKA B
COCTOSTHUW BBIBOJIA, WHAYE - BBOJIA.
0x2 - EXTIO _SETUP _INVERT Ecnu daar ycranosnen, To Hymu cau-
TAIOTCS AKTUBHBIM COCTOSHUEM BBIXO-
Ja, a cragaomue (PpOHTHI - KAK MO-
MEHT TIOIAYN BXOJHOTO CHUTHAJIA.
uint8 t EXTIOModeFlags ®rarm HACTPONKHU PEIKUMOB BHEIITHE-
T'0 BBOJIA-BBIBOJIA. DTO OMTOBA MACKA
JIIsT TIOOMTOBBIX OTIEPAIIHIL.
0xf - EXTIO SETUP MODE IN BITS Butel, orBevaioniye 3a IOBeJEHUE
[IPH [IEPEX0/ie CUTHATIA B AKTHBHOE CO-
CTOSIHUE.
0x0 - EXTIO SETUP MODE IN NOP Huwuero me nenars.
0x1 - EXTIO _SETUP_ MODE _ IN_STOP ITo nepexuemy POHTY BXOILHOIO CHUI-
HAJIA JTeJAeTCS OCTAHOBKA JIBUTATEJIS
(skBuBasent komauabr STOP).
0x2 - EXTIO SETUP MODE IN PWOF Bemmonnser komanxy PWOF, obecro-
quBasi OOMOTKY JIBUTATEJIS.
0x3 - EXTIO SETUP MODE IN MOVR Bemosnnsiercs komanga MOVR ¢ mo-
CJAE€JHUMU HACTPOUKAMHU.
0x4 - EXTIO SETUP MODE IN HOME Brmomnuaerca komanza HOME.
0x5 - EXTIO SETUP MODE IN ALARM Boiitu B cocrosane ALARM npu me-
pexoje CUTHAJIA B AKTHBHOE COCTOS-
HUE.
0xf0 - EXTIO SETUP MODE OUT _ BITS Buter Bbibopa 1oBejieHusT HA BBIXO/IE.
0x0 - EXTIO SETUP MODE OUT_ OFF Hozxka BCcerma B HEAKTUBHOM COCTOSA-
HUM.
0x10 - EXTIO SETUP MODE OUT_ ON Hoxka Bcerjia B aKTUBHOM COCTOZ-
HUW.
0x20- EXTIO SETUP MODE OUT_ MOVING | Hoxka HAXOAWTCS B aKTUBHOM COCTO-
SAHWA TIPU IBUKEHUH.
0x30 - EXTIO SETUP_ MODE OUT_ ALARM | Hoxkxka HAXOIUTCSI B AKTUBHOM COCTO-
SHWW TPHU HAXOXKICHUH B COCTOSHHUN
ALARM.
0x40- EXTIO SETUP MODE OUT MOTOR _ ONoxka HAXOZUTCA B aKTHBHOM COCTO-
SIHWW TIPU TIOJ[ade MATAHUSA Ha 0OMOT-
K.
uint8 t Reserved [10] 3apesepeuposano (10 GaiiT)
uintl6 _t CRC Konrponpuas cymma

Orser: (4 Gaiir)
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| uint32_t | CMD

| Komanza \

Omnucanwme: Koman/ia 3aiucu napamerpos HaCTPOAKU PEXKUMOB BHELIHEr0 BBOJA,/BbiBoJa. Bxonubie cobbi-
THsT 00pabaTHIBAIOTCS 1O (BPOHTY. BBIXOIHBIE COCTOSHUSI CUTHAJU3UPYIOTCS JIOTHYECKUM cocTosiameM. 11o
YMOJTIAHUIO HAPACTAIOIIWI (DPOHT CAUTALTCS MOMEHTOM IOAYM BXOJHOIO CUTHAJIA, 8 €IUHUIHOE COCTOSTHUE

CUUTACTCA aKTUBHBIM BBIXOJIO0OM.

6.2.6.46 Komanpa SEMF

Kox xomanasr (CMD): «semf»> ninun 0x666D6573.

Bamnpoc: (48 Gaiir)

uint32 t CMD

Komanna

float L NHIyKTHBHOCTD OOMOTOK JIBATATES.
float R CompoTuBiienne 0OOMOTOK JIBUTATEJIS.
float Km DreKTpoMexaHIecKuit  Koa(puim-

€HT ABHI'aTeJId.

uint8 ¢ BackEMFFlags

®Jjiaru aBTOHACTPOEK IITArOBOTO BU-
raTessi. 9T0 OMTOBAasA MaCKa JJIs IO-
OUTOBBIX OIEPAITHIA.

0x1 - BACK_EMF INDUCTANCE AUTO

@Jjiar aBTOONPEIE/IEHUST WHIYKTUBHO-
CcTH OOMOTOK JIBHUTATEJIS.

0x2 - BACK_EMF_RESISTANCE_AUTO

®djar aBrooupeseseHns CONPOTUBIIE-
HUST OOMOTOK JBUTATEJIS.

Ox4 - BACK_BEMF_KM_AUTO

@yar aBTOOIpPEETEHNsT JTEKTPOME-
XaHUIECKOro KodduimeHTa aBura-
TeJIsl.

uint8 t Reserved [29]

3apesepsuposano (29 Gaiir)

uint16_t | CRC

KonTponbrnas cymma

Orser: (4 Gaiir)

| uint32_t | CMD

| Komanzga

Onucanume: 3anuch 3IEKTPOMEXAHUIECKUX HACTPOEK MIArOBOTO JABuraress. HacTpoiiku pa3mudHbl Ajis pas-
HBIX aBuraresneii. [loxkainyiicra, 3arpyxaiTe HOBble HACTPOMKHU, KOT/IA Bbl MEHSETE MOTOP.

6.2.6.47 Komanpga SENG

Kox xomangst (CMD): «seng» uiun 0x676E6573.

Bamnpoc: (34 Gaiir)

uint32 t CMD

Komamma,

uintl6 t NomVoltage

HomunanpHOEe HANpsiKEHHE MOTODA
B mecarkax MB. Konrpomnep Oyner
COXPAaHSATH HALIPAXKEHUE Ha MOTOPE He
BBINIIE HOMHWHAJIBHOTO, €CJIM YCTAHOB-
gern ¢aar ENGINE LIMIT VOLT
(ucronb3yercs  tompko ¢ DC-
JIBUTATEJIEM ).

Continued on next page
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uintl6_t

NomCurrent

Homunanbubiii TOK 4epe3 mMoTop (B
MA). Tok crabuimsupyercs AJis Ia-
TOBBIX W MOMKET OBITh OTPAHWYEH
mass DC  (ecam  ycranossien uar
ENGINE LIMIT CURR). Aduana-
30H: 15..8000

uint32 t

NomSpeed

Homunanphas (MakcumasibHasi) CKO-
pocTh (B LeJIbIX HIarax/c uiiy rpm Juis
DC- u maroBoro jsuraress B pexu-
Me BeyInero sukozuepa). Konrposep
6yZeT COXpaHATb CKOPOCTh MOTOPA He
BBIIIIE HOMHUHATBHO, €CIH yCTaHOB-
nex ¢uaar ENGINE_LIMIT_RPM.
Huamazon: 1..100000.

uint8 t

uNomSpeed

MuxkpoinaroBasi 4acTb HOMUHAJIbHOM
ckopoctu  MoTopa  (MCHOJIb3yeTcs
TOJIbKO C IIAIOBBIM JIBUIATEJIEM).
Bennunna wmuKpormara W ImMamna3oH
JIOTYCTUMBIX 3HAYEHWH /1T JTAHHO-
o TOJIs 3aBUCAT OT BBHIOPAHHOIO
pexkuMa JejieHus mara  (CM. IoJie
MicrostepMode B engine _settings).

uintl6 _t

EngineFlags

@jaru, yupasiIgooine padboToit MOTo-
pa. dTo OuTOBAS MacCKa I TOOHTO-
BbIX OIlepaluii.

0x1 - ENGINE REVERSE

®@jar persepca. CBA3LIBACT HATPABJIE-
HUE BPAINEHUSI MOTOpPA C HAIIPABJIE-
HUEM cueTa TeKymeidl mosunun. [Ipm
cobporenroMm diare (110 yMOIYAHUIO)
LIPUKJ/IaJIBIBAEMOE K MOTOPY IOJIOZKH-
TEIHLHOE HANPSYKEHNE YBEIWINBACT
cuerunk mosumun. U maobopor, mpu
YCTaHOBJIEHHOM (bJrare CIETINK MO3H-
UK yBETHYUBACTCSHA, KOIJA K MOTOPY
HPHUJIOKEHO OTPHUATENBLHOE HAIIPS-
xenne. amennre cocrosinve diara,
€CJIN TIOJIOKUTEILHOE BPAIIECHUE MO-
TOpa yMEHBIIAET CUETINK TTO3HIIH.

0x2 - ENGINE_CURRENT_AS_RMS

@Jiar wHTEPHPETAIUY 3HAYEHUS TO-
ka. Ecmm duar cuar, To 3amaBae-
MOe 3HAYEHWE TOKA WHTEPIPETUPY-
ercs KaK MaKCHUMAJbHAS AMILIATY-
ma Toka. Ecaun ¢pyar yctanHoBieH, TO
33/1aBAEMO€e 3HAYEHUE TOKA WHTEp-
MPETUPYETCS KaK CPEIHEKBAIPATHY-
HOE 3HAYEHWE TOKA (JJIf IIaroBOro)
WA KaK 3HAYEHNE TOKA, IIOCIUTAHHOE
U3 MaKCHMAJIBHOTO TEILIOBBLICTEHUS

(BLDC).

0x4 - ENGINE_MAX_SPEED

®ar MmakcuMaabHON ckopocTu. Ecimm
diar ycraHOB/IeH, IBUKEHHE MIPOUC-
XOJUT HA MAaKCHMAJIbHON CKOPOCTH.
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0x8 - ENGINE ANTIPLAY Kowmmnencamus mrodra. Ecam dumar
YCTAHOBJIEH, MO3UIIMOHED Oyaer mOi-
XOIUTD K 3aJaHHOM TOYKe BCera ¢ Ofl-
HO# cropounbl. Hanpumep, npu noaxo-
Jie CJeBa HUKAKUX JOLOJHUTEIbHBIX
JeicTBUI HEe COBEPINAETCH, a TPU TO/I-
XOJle CIpPaBa, TO3UIUOHED MPOXOIUT
[IEJIEBYIO TIO3UIUIO HA 33IaHHOE PaC-
CTOSIHMS U BO3BPAIAETC K Hell OlIATh
2Ke cIpaBa.

0x10 - ENGINE ACCEL_ON Yckopenwne. Ecnu duar ycranosiew,
JIBUZKEHUE [IPOUCXOIUT C YyCKOPEHUEM.
0x20 - ENGINE LIMIT VOLT HommranpHOe HampsaAKeHHE MOTOpPA.

Ecim ¢daar ycranosmeH, nHampsike-
HUE HA MOTOpE OIPAHWYNBAETCS
33TAHHBIM HOMUHAJIBHBIM 3Ha-
yenueM (MCHOJIB3YeTCs TOJIBKO €
DC-nuraremnem).

0x40 - ENGINE LIMIT CURR HomunanbHelii TOK MOTOpa. Ecim
dar ycraHoOBJE€H, TOK dYepe3 Mo-
TOP OIPAHUYUBAETCSH 3AJAHHBIM HO-
MUHAIBHBIM 3HAYEHUEM (UCIIOJIb3YeT-
cst Tonbko ¢ DC-npuraresem).

0x80 - ENGINE LIMIT RPM Homunanbuas yacrora BpaIeHus Mo-
Topa. Ecimm daar ycranossien, g1acro-
Ta BPAIEHNsT OTPAHUYNBACTCS 33 1aH-
HBIM HOMHWHAJIbHBIM 3HAYEHUEM.
intl6_t Antiplay KosmmgectBo maroB gBuraTesniss Win
WMITYJIHCOB SHKO/IEPA, Ha KOTOPOE MOo-
3UIMOHEeD OyZeT OTbe3Karb OT 3a-
JAHHOU TO3UIIMA JJId MOAXONd K Hel
C OmHOI W TOH ke CTOpoHBI. Mc-
[OJIb3YeTCsl, €CJIM YCTAHOBJIEH iar
ENGINE ANTIPLAY.

uint8 t MicrostepMode Hacrpoiiku MHKPOITAroBOro peKu-
Ma (MCHOJIb3YeTCs TOJIBKO € IIaro-
BbiM jpurarenem). Besuuuna muk-
poriara W JMANa30H  JAOMYCTUMBIX
3HAYEHUH JJI JAHHOTO TOJIST 3aBH-
CAT OT BBIOPAHHOTO DPEXKUMA, JejIe-
nus mara (cm. nose MicrostepMode B
engine settings). 1o Gurosas Macka
JIJIsT TTIOOMUTOBBIX OTIEPAITHiA.

0x1 - MICROSTEP MODE_FULL [TonHOmMArOBBIi pexKuM.
0x2 - MICROSTEP MODE_ FRAC 2 Henenne mrara 1/2.

0x3 - MICROSTEP MODE FRAC 4 Henenue mara 1/4.

0x4 - MICROSTEP_MODE_FRAC_8 Tlenenme mara 1/8.

0x5 - MICROSTEP MODE FRAC 16 Henenue mara 1/16.
0x6 - MICROSTEP MODE_FRAC 32 Henenne mrara 1/32.
0x7 - MICROSTEP MODE FRAC 64 Henenue mara 1/64.
0x8 - MICROSTEP MODE_FRAC 128 Henenne mara 1/128.
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0x9 - MICROSTEP MODE_FRAC 256 Henenne mara 1/256.
uintl6 t StepsPerRev KonuuectBo  moJIHBIX — IIAroB  Ha
obopor  (MCHO/Ib3YeTCs  TOJNBKO C
mIaroBbIM JBUraTesnem). /unamason:

1..65535.
uint8_t Reserved [12] 3apesepsuposano (12 Gaiir)
uintlé_t CRC Kontposibuast cymma
Orser: (4 Gaiir)
‘ uint32 t ‘ CMD ‘ Komanza

Omnucanue: 3anuch HACTPOEK MOTOPa. HacTpoitku onpeenstor HOMUHAIBHBIE 3HAYEHWST HATPSI)KEHU I, TOKA,
CKOPOCTH MOTOPA, XapakTep JBHUXKeHusi U TUl MoTopa. Iloxkamyiicra, 3arpyskaiiTe HOBble HACTPOUKHU KOTJA
BbL MEHSETE MOTOD, SHKO/AEP win no3uiuonep. [loMmanre, 410 HENPABUIIbHBIE HACTPOWKU MOTOPA MOLYT I0-
BPEIUTH 00OPYIOBAHUE.

6.2.6.48 Komanga SENI

Kon xomanasr (CMD): «seni» nmm 0x696E6573.

Banpoc: (70 Gaiir)

uint32 t CMD Komanza

int8 t [IpousBoauTenn IIpousBoauTEN. MakcumaabHast
JJIMHA, CTPOKMU: 16 CMMBOJIOB.

int8 t PartNumber Cepusg u Homep mozesun. Makcumaiib-
Has JJINHA, CTPOKU: 24 CUMBOJIA.

uint8_t Reserved [24] BapesepsupoBaHo (24 Gaiir)

uintl6_t CRC Kontpoabuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Onucannme: 3anucy nadopmarmu 00 suKoAepe B EEPROM. @ymkius T0/2KHA KCIOJIB30BATHCSA TOJBKO
MIPOUBBOIUTEIEM .

6.2.6.49 Komanga SENS
Kopx xomanger (CMD): «sens» unu 0x736E6573.
Banpoc: (54 Gaiir)

uint32 t CMD Komanna

float MaxOperatingFrequency Makcumanbuas gacrora (k[im). Tun
nannbix: float.

float Supply VoltageMin MunnmaibHOE HAMPSKEHNE TUTAHUS
(B). Tun manubix: float.

float Supply VoltageMax MaxkcumMasibHOE HATIPSYKEHNE TTHTAHUST
(B). Tun manusix: float.
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float MaxCurrent Consumption

MakcumanbHOE TOTpEeOJIeHre TOKa
(MA). Tun ganneix: float.

uint32 t PPR

KosmmgecTBo orcuéroB Ha 060pOT

uint32 t EncoderSettings

@Jj1aru HACTPOEK IHKOJEPA. DTO OUTO-
Bas MACKa /T TIOOMTOBBIX OIEPAITHii.

0x1 - ENCSET DIFFERENTIAL OUTPUT

Ecan daar ycranopsieH, TO 3HKOIED
nveer auddEpeHInaIbHBIA  BBIXO,
WHA4Ye - HECUMMETPUIHBINA BBIXOT,

0x4 - ENCSET PUSHPULL OUTPUT

Ecan ¢daar ycranoBieH, To sHKOIED
nMeeT ,ELByXTaKTHbII'/JI BBIXO/I, THAYE -
BBIXO/JI C OTKPBITBIM KOJIJIEKTOPOM

0x10 - ENCSET _INDEXCHANNEL _PRESENT

Ecau ¢aar ycramosieH, To sHKomep
UMEeT JOMOJHUTEIHLHBIN WHIEKCHBIN
KaHaJ, MHAYE - OH OTCYTCTBYET

0x40 - ENCSET _REVOLUTIONSENSOR_PRESE

NHEcau ¢dar ycranoBieH, TO SHKOIED
“MeeT JATYUK 0DOPOTOB, MHAYE - OH
OTCYTCTBYET

0x100 - ENCSET_REVOLUTIONSENSOR _ACTI\

VHoci@Hiar ycranosiier, T0 akTUBHOE
COCTOSIHME JIaTIUKa OOOPOTOB COOT-
BETCTBYET JIOTU4UeCKO# 1, uHaue - Jo-
rudeckomy 0

uint8_t Reserved [24]

3apesepsuposano (24 Gaiir)

uint16_t | CRC

Kontponbraasa cymma

Orser: (4 Gaiir)

‘ uint32 t ‘ CMD

‘ Komanna

Omnucanume: 3anuck Hacrpoek suKonepa B EEPROM. ®@yHKIus JOMKHA UCITOJIB30BATHCS TOJBKO MTPOU3BO-

JTATEIEM.

6.2.6.50 Komanga SENT
Kop xomanasr (CMD): «sent» nin 0x746E6573.
3anpoc: (14 6aiir)

uint32 t CMD

Komamnga

uint8 t EngineType

Twun Mmoropa. 910 GUTOBAsT MACKA s
MTOOUTOBBIX OMEPAIIHIA.

0x0 - ENGINE_TYPE_NONE

OTO 3HAYCHHE HE HY?KHO HCIIOJIb30-
BaTb.

0x1 - ENGINE_TYPE_DC

MoTop MOCTOSHHOTO TOKA.

0x2 - ENGINE_TYPE_2DC

JlBa MOTOpa IOCTOSHHOI'O TOKA, YTO
[PUBOAUT K IMYJIANUN ABYX KOHTPOJI-
JIEpOB.

0x3 - ENGINE_TYPE_STED

IITarossrit MoOTOP.

0x4 - ENGINE _TYPE TEST

[IpomomknuTEeTLHOCTH BKJTIOYEHU S
durcupoBana. llcnonab3yercss TOIHKO
MTPOU3BOIUTEIIEM.

0x5 - ENGINE _TYPE BRUSHLESS

Becmerounsrit MmoTop.
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uint8 ¢ DriverType Tun cumoBoro gpaiiBepa. 91O OUTO-
Basl MaCKa, JI1si TOOUTOBBIX OTEPATIHiA.
0x2 - DRIVER TYPE INTEGRATE Cunosoii gapaiiBep € UCIOIL30BAHUEM
KJIIOUeil, MHTErPUPOBAHHBIX B MHKDPO-
CXeMy.
0x3 - DRIVER TYPE EXTERNAL Bremnnii cunosoit apaiisep.
uint8_t Reserved [6] 3apesepBupoBaHo (6 GaiT)
uintl6 _t CRC Konrposnpuas cymma

Orser: (4 Gaiir)

| uint32_t

[ CMD

| Komanzga

Ormmcanne: 3annch nH@GOPMAINKA O THUIIE MOTOPA M THTIE CHJIOBOTO JIpaiiBepa.

6.2.6.51 Komanpga SEST
Kon xomanasr (CMD): «sest» umu 0x74736573.

Banpoc: (46 Gaiir)

uint32 t CMD Komanza

uintl6_t Param1

uint8_t Reserved [38] 3apesepsuposato (38 Gaiir)
uintlé_t CRC Kontposabuas cymma

Otser: (4 Gaiir)

| uint32_t

[ CMD

| Komanza

Onucanme: 3anuch pacIiuPeHHbIX HACTPOEK. B HACTOsAIIEe BpeMs HE UCIOJIB3YEeTCs.

6.2.6.52 Komanpga SFBS
Kop xomanasr (CMD): «sfbsy mmnm 0x73626673.

Bamnpoc: (18 Gaiir)

uint32_t

CMD

Komama

uintl6 t

IPS

KonugectBo 0OTCYéTOB 3IHKOAEpA HA
obopor Basa. Jwmamazom: 1..65535.
[Tone ycrapeso, peKOMEHyeTcst 3a1iu-
coiBarh 0 B IPS n mcmons3oBaTh pac-
muperHoe mojie CountsPerTurn. Mo-
KeT TTOTpeOOBATHCST OOHOBIEHHE MUK-
pormporpaMMbl  KOHTPOJLJIEPA J0 MO-
cjaenHeill Bepcuu.

uint8 t

FeedbackType

Tun obparHoit cBsi3u. ITO OWTOBAS
MACKa, JIJisl TOOUTOBBIX ONepPAaIHii.

0x1 - FEEDBACK ENCODER

Ob6parHas CBSI3b C TIOMOIIIBIO YHKOJIE-
pa.
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0x4 - FEEDBACK EMF Ob6parnas ca3n mo I/1C.
0x5 - FEEDBACK NONE ObparHas CBsi3b OTCYTCTBYET.
0x6 - FEEDBACK ENCODER_MEDIATED ObparHas CBsi3b 1O YHKOIEPY, OIO-

CPEIOBAHHOMY OTHOCHUTEJIBHO JIBUTLA-
Tessl MEXaHWYEeCKOil nepenadeil (Ha-
puMep, BUHTOBOII Liepeadeii).

uint8 ¢ FeedbackFlags @uarn. 910 OGUTOBAsT MacCKa JJIsI I10-

OMTOBBIX OTIEPAIHi.

0x1 - FEEDBACK ENC REVERSE ObpaTHbIil CIeT y SHKOAEPA.

0x2- FEEDBACK ENC ADAPTIVE HOLDING| Bkmouaer aiaroput™ aganTHBHOTO
yIepKaHus.

0x0 - FEEDBACK ENC_FILTER NONE Beikmouaer BHYTpeHHHH — (DUIBTD
CHTHAJIa YHKOJEpA.

0x10 - FEEDBACK ENC_ FILTER WEAK Ciabas dbuaprpalysa IIyMOB: MaKCH-
MaJIbHas YaCTOTa CUTHAJIA SHKOAEPA 3
MI'n.

0x20 - FEEDBACK ENC_FILTER MEDIUM Cpenusisi usmprpaius MIyMOB: MaK-
CUMaJIbHAST JACTOTa CUTHAJIA YHKOIE-
pa 1 MI'm.

0x30 - FEEDBACK ENC_FILTER_ STRONG Cusibrast unbTpalius IMIyMOB: MaK-

CHMaJIbHad 4aCTOTa CHI'HaJla 9HKO/IEe-

pa 300 kI'm.

0x30 - FEEDBACK ENC_ FILTER BITS Butrel, orpeuaromue 3a HACTPOHKY
BHYTPEHHEro (UIbTPa IHKOJIECPHOTO
CUTHAJIA.

0x0 - FEEDBACK ENC_TYPE_ AUTO Onpesenser THIT SHKOIEPA ABTOMATH-
YECKH.

0x40 - FEEDBACK ENC_ TYPE SINGLE ENDEemuddepennnaapubiii SHKOAEP.
0x80- FEEDBACK ENC_TYPE DIFFERENTIALIuddepennmanbabiii SHKOAED.

0xc0 - FEEDBACK ENC TYPE BITS Buter, oTBewatonye 3a THII SHKOAEPA.
uint32 t CountsPerTurn Konuuecrso OTCYETOB SHKO/Ie-
pa w®a obopor Bama. Jnamasom:
1..4294967295. nsg wWCTOJIB30BAHUS
nonsi CountsPerTurn nykHO 3anu-
carb 0 B mone IPS, wnawye Oymer
HCIIONBb30BATHCA 3HAYEHHE U3 IIOJIA

IPS.
uint8_t Reserved [4] 3apesepeupoBato (4 Gaiit)
uintl6_t CRC Kontpoarnas cymma
Orser: (4 Gaiir)
| uint32_t | CMD | Komanzga

Onucanume: Urenne HACTPOEK OOPATHON CBA3U

6.2.6.53 Komanpga SGRI
Kon xomanasr (CMD): «sgris nim 0x69726773.
Bamnpoc: (70 Gaiir)
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uint32 t CMD Komanna

int8 t [Ipoussomurenn IIpoussoauress. MaxkcumaabHast
JJMHA CTPOKH: 16 CHMBOJIOB.

int8 t PartNumber Cepus u Homep mMozenn. Makcumah-

Hasd JIJTUHA CTPOKH: 24 cuMBOJIA.

uint8_t Reserved [24]

3apesepsuposano (24 Gaiir)

uint16_t CRC

KonTponbras cymma

Orser: (4 Gaiir)

| uint32_t | CMD

Komama

Omnucanne: 3anuch uadopmanuu o0 peaykrope B EEPROM. ®@yuknus A0/KHA UCIOIB30BATHCSA TOJIBKO

TPOU3BOJUTEIIEM.

6.2.6.54 Komanpga SGRS

Kon xomanasr (CMD): «sgrs» nam 0x73726773.

Bamnpoc: (58 Gaiir)

uint32 t CMD Komanza

float ReductionIn Bxommoii k03 durmenT
PEIYKTOPA. (Borxop =
(ReductionOut /ReductionIn)  Bxox)
Tun pamnbx: float.

float ReductionOut Brerxomoik k03¢ duru-
€HT PEeIYKTOPA. (Bbixog =
(ReductionOut /ReductionIn)  Bxox)
Tun pamnbx: float.

float RatedInputTorque MaxkcuMasIbHbII KPYTANIU MOMEHT
(H m). Tun naxssx: float.

float RatedInputSpeed MaxkcumanbHas CKOPOCTh HA BXOIHOM
Basy pexnykropa (06/vuH). Tun naH-
woix: float.

float MaxOutputBacklash Boixonnoit Jiiodr penykropa (rpa-
ayc). Tun manmex: float.

float InputInertia OKBUBAJICHTHAS BXOJHAS WHEPIIWS
peaykropa(r cm2). Tun jaHHBbIX:
float.

float Efficiency KII[ penykropa (%). Tun manabx:
float.

uint8_t Reserved [24] 3apesepBupoBaHo (24 GaiiT)

uintl6 _t CRC Konrponpuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD

Komamnmga

Omnucanme: Sanuck HacTtpoek penykropa B EEPROM. ®@yHKIus M0/IXKHA UCTOJIB30BATHCS TOJBKO MTPOU3-

BOJIUTEJIEM.
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6.2.6.55 Komanga SHOM

Kop xkomanasl (CMD): «shomy» niam 0x6D6F6873.

Bamnpoc: (33 Gaiir)

uint32_t

CMD

Komamnma

uint32 t

FastHome

CkopocTb 1IepBOro JBHKeHUs (B 101
HBIX marax). Juanason: 0..100000

uint8 t

uFastHome

JpobHast 9acTb CKOPOCTH IIEPBOrO
JIBUKEHUs B MUKpoiarax (MCIOJib-
3yeTcsi TONHKO C IMTAroBLIM JIBUTATE-
jiem). Besmunia MuKpoIara u Juana-
30H JIONYCTUMBIX 3HAYEHUN Uil JIAH-
HOTO TIOJIS 3aBUCAT OT BBIOPAHHO-
ro pexkuMa JiesieHus mara (CM. moJie
MicrostepMode B engine _settings).

uint32_t

SlowHome

CkopocTb BTOPOro JBHKeHUs (B MOJI-
HbIX marax). Juanaszon: 0..100000.

uint8 t

uSlowHome

JlpoOHasi 9acTh CKOPOCTH BTOPOTO
JABHUZKEHUA B MHKpOIIarax (I/ICHOHB-
3ye€TCA TOJIBKO C INaroBbIM JdBUIaTe-
jem). Besqmuuna Mukpolnara u quana-
30H JAONYCTUMBIX 3HAYEHUN Ui HaH-
HOT'O IIOJId 3aBUCAT OT BbI6paHHO—
ro pexkuMa JejieHus mara (CM. moJjie
MicrostepMode B engine _settings).

int32_t

HomeDelta

Paccrosinue 0TX01a OT TOYKU OCTAHO-
Ba (B MOJIHBIX I1Arax).

intl6_t

uHomeDelta

JpobHast 49acThb pPaCCTOAHHS OTXO-
Jla OT TOYKM OCTAHOBA B MHUKPOIIA-
rax (UCIOIB3YeTCs TOJMBKO C IIaro-
BbIM jBurarejiem). Bejmuuna Muk-
poiara W [AWana30H JOMYyCTHMbIX
3HAYEHWH /I JAHHOTO MOJS 3aBH-
CAT OT BBIOPAHHOIO PEXKMMa, JIeJIe-
Hust mara (cM. mose MicrostepMode
B engine _settings).

uintl6 t

HomeFlags

Habop dpaaros, onpeaensiomnue Takne
apamMerpbl, KaK HAIIPABJIECHUE U yCJI0-
BHUS OCTAHOBA. JTO OWTOBAsT MAaCKa
JIJIsT TIOOUTOBBIX OTIEPAITHiA.

0x1 - HOME_DIR_FIRST

Oupenernsger HapaBjeHHE [TE€PBOHA-
YaJbHOTO JIBUKEHUS MOTOPa TIOCJIE
nocrymenns kKomaunasl HOME. Ecim
dar ycraHOBJIEH - BIPABO; WHAYE -
BJIEBO.

0x2 - HOME_DIR_SECOND

Ompesiesisier  HaIpaBJI€HWE BTOPOTO
JBUKeHns mMoropa. Ecau daar ycra-
HOBJIEH - BIIPABO; HHAYE - BJIEBO.
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0x4 - HOME MV _ SEC_EN Ecan daar ycramnosnien, peannsyercs
BTOPO¥ 3Tall JOBOJIKK B JOMAITHIOIO
TMO3UIIMI0; WHAYE - ITAI TPOMYCKAET-
cs.
0x8 - HOME HALF MV Ecan daar ycramnoBieH, CHTHAIBI
OCTAHOBKH WIHOPUPYIOTCS B TIEPBOM
MTOJIOBUHE BTOPOTO JBUZKEHUS.
0x30 - HOME STOP_FIRST BITS Buthl, oTBevalorye 3a BHIOOD CHUTHA-
JIa 3aBEPIIEHNS TTEPBOTO TBUKEHHSI.
0x10 - HOME STOP_FIRST REV IlepBoe BM2KeHUE 3aBepIIAETCSH IIO
curnany ¢ Revolution sensor.
0x20 - HOME_STOP_FIRST SYN IlepBoe BWKEHHE 3aBepIIaETCS IO
CHTHAJIY CO BXOJa CHHXPOHHU3AIINH.
0x30 - HOME STOP_FIRST LIM IlepBoe BWXKeHME 3aBepIIACTCA IO
CHUTHAJIy C KOHIIEBOI'O IIepeKJrodaTe-
Jisl.
0xcO - HOME STOP SECOND _BITS Buthl, oTBevaiorye 3a BHIOOD CHUTHA-
JIa 3aBEPIIEHNsT BTOPOTO [TBUKEHHSI.
0x40 - HOME_STOP_SECOND _ REV Bropoe aBumkenue 3apepimaercs 10
curnany ¢ Revolution sensor.
0x80 - HOME_STOP_SECOND_SYN Bropoe aBwxkenme 3apepimaercs 1o
CHTHAJIY CO BXOJa CHHXPOHU3AIINH.
OxcO - HOME STOP_ SECOND LIM Bropoe aBmxxeHme 3aBepuiaeTcs IO
CUTHATY C KOHIIEBOTO TMepeKIiovaTe-
Jisl.
0x100 - HOME USE_FAST Ecan dnar ycranoBieH, NCIOIL3yeT-
cs1 OBICTPBIA MOMCK JOMAIITHEH TO3M-
AW, WHAYE - TPATUIMOHHBIH.
uint8 t Reserved [9] 3apeseprupoBato (9 GaiT)
uintl6 _t CRC Konrponpuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

Omnucanne: Komanja 3anucu HacTpoek juis moaxona B home position. 9ra pyHKIMs 3anucbBaeT CTPYKTYPY
HACTPOEK, UCIOIb3YIONIUXCS [IJIsT KAJTUOPOBKHU TO3UINHN, B TAMATH KOHTPOJLIEPA.

6.2.6.56 Komanga SHSI
Kon xomauasr (CMD): «shsi» unmu 0x69736873.
Banpoc: (70 Gaiir)

uint32 t CMD Komanza

int8 t [IpousBoauTenn IIpousBoauTEN. MakcumaabHast
JJINHA, CTPOKMU: 16 CMMBOJIOB.

int8 t PartNumber Cepusg u Homep mozesun. Makcumaiib-
Has JJINHA, CTPOKU: 24 CUMBOJIA.

uint8_t Reserved [24] BapesepeupoBano (24 Gaiir)

uintl6_t CRC Kontpoabuas cymma
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Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

Onucanne: 3amuch uagopmanun o gardukax Xojuia B EEPROM. @yHKums 10/2KHA UCIO0JIb30BATbCs TO/Ib-
KO TIPOM3BOINTETIEM.

6.2.6.57 Komanpga SHSS
Kon xomanasl (CMD): «shss» wnu 0x73736873.
Bamnpoc: (50 Gaiir)

uint32 t CMD Komanza

float MaxOperatingFrequency Maxkcumasbuas gacrora (k[i). Tun
mannabix: float.

float Supply VoltageMin MunumasbHOe HANPSKEHUEe TUTAHUS
(B). Tun manusbrx: float.

float Supply VoltageMax MaxkcumasibHOE HAIPSAKEHNE TTUTAHUS
(B). Tun nanubix: float.

float MaxCurrent Consumption MakcumasibHOE MOTpPEDJIEHnE  TOKA
(MA). Tun nanssx: float.

uint32 t PPR Konuuecrso orcuéros na obopor

uint8_t Reserved [24] 3apesepBupoBaHo (24 Gaiit)

uintl6_t CRC Kontpoaruast cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Onucanme: 3annck HACTPOEK maTunkoB Xoja B EEPROM. ®@yukiust A0/2KHA MCIOIB30BATHCA TOJBKO
MIPOM3BOIUTEIIEM.

6.2.6.58 Komanga SJOY
Kox xomanger (CMD): «sjoy» uin 0x796F6AT73.
Bamnpoc: (22 Gaiir)

uint32 t CMD Komanna
uintl6_t JoyLowEnd 3naveHue B IMarax —JKONCTHKA,
COOTBETCTBYIOIIEE HUXKHEH TI'paHuIle

JUAIla30Ha  OTKJIOHEHUdA  YyCTPOW-
cTtBa. JlOMIKHO JIeKaTh B JIMANa30He
0..10000.
uintl6é t JoyCenter 3nadeHue B IMarax JRKOMCTHKA,
COOTBETCTBYIOIIEe HEOTKJIOHEHHOMY
ycrpoiictBy.  JomKHO — JIeKaTh B
munanazone 0..10000.

Continued on next page
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Tabnuua 6.120 — continued from previous page
uintl6_t JoyHighEnd 3HadyeHnwe B marax —JKONCTHKA,
COOTBETCTBYIOIlEe BepXHEH TpaHune
AAAMa30Ha  OTKJIOHEHWs  yCTPOii-
CTBa. ZLOII}KHO JiezKaTb B Jualla30HE

0..10000.

uint8 t ExpFactor PakTOp IKCIOHEHITNAJIBLHON HeJTnHET-
HOCTHU OTKJIUKA /I}KOfICTI/IK&.

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

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Onucanme: 3anuch HACTPOEK mKoiicTuka. [Ipu orkjonenun mxoiicTuka 60see dvem Ha DeadZone ot 1eH-
TPATBHOTO TOJOXKEHUS HAYMHAETCS JIBUXKEHHE CO CKOPOCTBIO, OMPeienseMoil OTKIOHEHUEM JIKOHCTUKA OT
DeadZone o 100% orkionenusi, upudem orkionenuto DeadZone coorsercrByer HyJieBas CKOPOCTb (1ipu
9TOM LIOCTOAHHO BBIIOJIHAETC KoManaa ,s80ft stop”), a 100% orksionenus coorsercrsyer MaxSpeed [i] (cm.
komaugy SCTL), rae i=0, eciu mpeabiayIuM UCIONb30BAHIEM TOrO PEXKUMa He ObLIO BBIOPAHO JAPYroe i.
Ecnu cnemyiomas ckopocTh B Tabsuie CKOpocTeil HysieBas (Iefas ¥ MHUKDOIIAroBas 4acTH), TO IEPEXo/a
Ha Heé He MPOoMCXoauT. IlepBas CKOPOCTh B COHMCKE HE J0KHA ObITh HyneBoit. DeadZone Bbramcisercs B
JIeCAThIX JIOJIAX MporeHTa oTkioHenus or uenrpa (JoyCenter) no npasoro uium jesoro makcumyma. I1oapo6-
Hee CM. pasjedt Y IpaBjleHre ¢ HOMOLIBIO JzKoficTuKa Ha caiite https://doc.xisupport.com /ru/8smeb-usb/
8SMCn-USB/Technical _specification /Additional _features/Joystick control.html.

6.2.6.59 Komanpgpa SMOV
Kon xomauasr (CMD): «smovs unu 0x766F6D73.
Banpoc: (30 Gaiir)

uint32 t CMD Komanza

uint32 _t Speed Bagannas ckopocth (maa IIJI: ma-
roB/c, mas DC: rpm). Imanason:
0..100000.

Continued on next page
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Tabnuua 6.122 — continued from previous page
uint8 ¢ uSpeed 3amaHHas CKOPOCTh B €IWHUIAX JIe-
JIeHnsl MUKpoIIara B CeKyHAy. DBe-
JJAYIAHa MHUKDOIIara m Jualla30H T0-

MyCTUMBIX 3HAYEHWH Il JTAHHOTO
[OJIsT 3aBUCAT OT BBIOPAHHOIO pe-
JKUMa  JIeleHus  rmrara (CM.  ToJie
MicrostepMode B engine settings).
Ucnonb3yercss TOJBKO € TITATOBBIM MO-
TOPOM.

uintl6 _t Accel Yckopenne, 3aJaHHOE B ITarax B Ce-
kyHay 2 (III) wnam B oboporax B
munyty 3a cekynay (DC). duanazon:
1..65535.

uintl6 _t Decel Topmorkenue, 3aJaHHOE B IITarax B Ce-
KyHay "2 (IIT) nnn B 0o6oporax B MU-
uyry 3a cekyuay (DC). duanaszon:
1..65535.

uint32_t AntiplaySpeed CKopoCTh B pe:kuMe aHTHIIodTa, 3a-
nanHag B uenbix marax/c  (III)
wm B oboporax/c(DC). duanazon:
0..100000.

uint8 ¢t uAntiplaySpeed CxopocTh B pexkuMe aHTUII0MTA, BbI-
pa’keHHAs B MHKPOIIArax B CEKyH-

ny. Bemmumna Mukpomara um o uamna-
30H OJOIYyCTHUMBIX 3HAYECHU N AJIA JaH-
HOTO TIOJIST 3aBHUCAT OT BBIOPAHHO-
ro pexkuMa JejieHus mara (CM. moJie
MicrostepMode B engine settings).
Vcnonb3yercst TOIBKO € MIATOBBIM MO-
TOPOM.

uint8 t MoveFlags Ogarum, yHOpaBJASIONNE HACTPOUKO
JIBUKEHHUs. DTO OWTOBAs MACKa s

MMOOUTOBBIX OMEPAITHIA.

0x1 - RPM_DIV 1000 @ar ykas3plBaeT Ha TO 4TO pabo-
4Yasi CKOPOCTh YKa3aHHAs B KOMAH-
Je 3ajana B Muud rpm. [Ipuvenum
TOJIBKO sl PEXKUMa OOPATHON CBsi-
3u ENCODER u tonbko mmas BLDC-

MOTODOB.
uint8_t Reserved [9] 3apesepsuposato (9 Gaiir)
uintlé_t CRC KontposbpHas cymma
Orser: (4 Gaiir)
| uint32_t | CMD | Komanza

Onucanwme: Komana 3anucu HACTPOEK MEpEMEINeHus (CKOPOCTh, YCKOPEHUe, MOPOT U T.1.).

6.2.6.60 Komanga SMTI
Kon xomanasr (CMD): «smti» nam 0x69746D73.
Banpoc: (70 Gaiir)
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uint32 t CMD Komanna

int8 t [Ipoussomurens IIpoussonuress. MakcumaabHast
JJINHA, CTPOKMU: 16 CUMBOJIOB.

int8 t PartNumber Cepus u HoMep Mozesnun. Makcumaiib-
Has JIJIMHA CTPOKH: 24 cuMBOJIA.

uint8_t Reserved [24] 3apesepeupoBaHo (24 GaiiT)

uintl6é t CRC Kounrposnbuas cymma

Orser: (4 Gaiir)

| uint32_t

[ CMD

| Komanzga

Onucanme: 3amnuck nadopmarmu o geuraresie B EEPROM. ®@yukins T0/IKHA HCIOJIB30BATHCSI TOJBKO
MIPOM3BOIUTEIEM.

6.2.6.61 Komanga SMTS
Kon xomanasl (CMD): «smts» uam 0x73746D73.
Bamnpoc: (112 6Gaiir)

uint32 t CMD Komanza
uint8 t MotorType Tun apurarens. 1o OMTOBAsT MacKa
JITs1 TIOOUTOBBIX OIEepPATIHii.
0x0 - MOTOR_TYPE UNKNOWN HewnsBecTHbrit 1BUTATETH
0x1 - MOTOR_TYPE STEP [MTaroBerit gBUraTesb
0x2 - MOTOR_TYPE DC DC-Burarens
0x3 - MOTOR_TYPE_ BLDC BLDC-pnBuraresnn
uint8 t ReservedField 3ape3epBUpPOBAHO
uintl6_t Poles KonuaecrBo mnap mnomioco y DC-
nm BLDC-asurarenss wiam kojmdge-
CTBO ITIArOB HA 00OPOT JJIsT TIIArOBOTO
JIBUTATEJIS.
uintl6_t Phases Komnuuecrso da3 y BLDC-asuraress.
float Nominal Voltage HowmunanbHOe HApsizKeHne Ha 00MOT-
ke (B). Tun nanubix: float.
float NominalCurrent MakcuMambHBII ~ TIOCTOSTHHBIH — TOK
B obmorke gama DC- wmw BLDC-
JBUTaTesell, HOMUHAJBHBIE TOK B
OOMOTKe ISl TIArOBBIX JIBHTATEJEH
(A). Tun pansbix: float.
float NominalSpeed He ucnomns3yercs. Homunanbhas cko-
pocrb (06/mun). Ilpumensiercsa s
DC- u BLDC-gBurareneii. Tun nan-
ubix: float.
float Nominal Torque HovmuHANMBHBIE KPYTAIHil  MOMEHT
(MH w). Ilpumenserca nna DC-
n BLDC-apurareneit. Tun mannbix:
float.
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Tabnuua 6.126 — continued from previous page

float

NominalPower

Homunanabaas MomTHOCTh(BT).
I[Mpumensiercas gaa DC- u BLDC-
nsuraresneii. Tun nmapmerx: float.

float

WindingResistance

Comnporusnenne 0OMOTKHI DC-
JIBUTATE]IsI, KA¥K 0N U3 JBYX 0OMOTOK
IMArOBOTO JIBUTATEsT WA KaXK 0N
u3 Tpéx odbmorok BLDC-nmBuraresns
(Om). Tun gannex: float.

float

WindingInductance

NanyKTHBHOCTD 0OMOTKHI DC-
JIBUTATE]IsI, KAYXKION U3 IBYX 0OMOTOK
[IArOBOTO  JIBUTATENST WA  KaXKI0N
u3 1péx odbmorok BLDC-nsuraresns
(MTu). Tun pamusix: float.

float

RotorInertia

Nuepuus poropa (r cm2). Tun nan-
wbix: float.

float

StallTorque

Kpyrsumii MOMEHT yJIep:KaHus MO-
SHIMK 1A TIATOBOTO JIBHTATENS VLIH
KDYTAMUHA MOMEHT DU HEIOABUIK-
HOM POTOpE I APYIUX THUIIOB JBU-
raresefi (MH m). Tun gannerx: float.

float

DetentTorque

MomeHT yaepKaHUsA TO3WIMK C HE3A-
nuranabivu obmorkamu (MH m). Tun
nannbrx: float.

float

TorqueConstant

Koncranra KpyTsIIero MOMEHTA,
omnpenensgomas KoM UIHEeHT TPo-
MOPIUOHAJIBHOCTH ~— MAKCHMAJIBHOTO
MOMEHTa CHJIBI POTOpPA OT MPOTEKA-
fomero B obmorke Toka (MH M/A).
Ucnomp3yerca B  OCHOBHOM  JIid
DC-npurareneit. Tun nannaerx: float.

float

SpeedConstant

Komcranra CKOpOCTH, OIIPEEIISIONas
3HAYEHNE WM AMIIUTYIY HANpSKe-
HUs HABEJEHHON WHIYKIMA IIPH Bpa-
menun  poropa DC- wm BLDC-
npuraress (06/mun / B) wiu maroso-
ro apurarens (mar/c / B). Tun gan-
meix: float.

float

SpeedTorqueGradient

IpasuenT  KpyTsmero  MOMEHTA
(06/mun / MH m). Tun gaunbix: float.

float

Mechanical TimeConstant

MexaHuveckas MOCTOSTHHAS BPEMEHH
(mc). Tun gannbix: float.

float

MaxSpeed

MaxkcumanbHad pa3peréntHas CKO-
pOCTh IS IIArOBBIX  JBHraTesied
(mar/c) wmm mag DC- u BLDC-
npurareseit (06/mun). Tun nanabIx:
float.

float

MaxCurrent

MakcuMmasbHbIl TOK B ob6MoTKe (A).
Tun pamnex: float.

float

MaxCurrentTime

Besonmacumas mimTeIbHOCTL MAKCH-
MaJIbHOTO TOKa B 06MoTKe (Mc). Tum
nanubx: float.
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Tabnuua 6.126 — continued from previous page

float NoLoadCurrent Tok moTpebaeHnst B XOJOCTOM pe-
xkume (A). Ipumensierca ags DC-
n BLDC-gBurareneit. Tun mannbIX:
float.

float NoLoadSpeed CkOpoCcTh B XOJIOCTOM  PEXKUME

(06/mun). Ilpumensiercs st DC-
n BLDC-gBurareneit. Tun mannbIxX:
float.

uint8_t Reserved [24] 3apesepBupoBaHo (24 GaiiT)

uintl6é t CRC Kourpoapuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

Omnucanme: 3anuck nHactpoek gpurareiss B EEPROM. @yukius J0/12KHA UCTOJIB30BATHCS TOJBKO TPOU3BO-
JUTEJIEM.

6.2.6.62 Komanga SNET
Kon xomanasr (CMD): «snet» uan 0x74656E73.

Bamnpoc: (38 Gaiir)

uint32 t CMD Komanza

uint8 ¢t DHCPEnabled Omnpenensier cnocob mosydenns: 1P-
agpeca KaHamoB. MOXKeT NpUHMMATH
3nadenusa: 0 — crarmyecku, 1 — de-
pe3 DHCP

uint8 ¢t IPv4Address IP-agpec ycrpoiictBa B dopmare
X.X.X.X.

uint8 ¢ SubnetMask Macka noaceru B (popmare X.X.X.X.

uint8 t DefaultGateway [IL1to3 ceru o ymoadyanuto B popMma-
TE X.X.X.X.

uint8_t Reserved [19] 3apesepeupoBaHo (19 Gaiir)

uintl6é t CRC Kounrposnbuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga ‘

Onucanme: Komanma 3anucu ceTerBbIX HACTPOEK. VICMOMb3yeTcss TOIBKO MPOU3BOAUTEIEM. DTa (DYHKITHS
MeHdeT CeTeBble HACTPONKN Ha 3a/aHHbIE.

6.2.6.63 Komanpga SNME
Kon xomanapr (CMD): «snme» unmu 0x656D6ET3.
Banpoc: (30 Gaiir)

] uint32 t \ CMD \ Komanza

Continued on next page
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int8 ¢ PositionerName ITonp30BaTeIbcKOE MM TOABUKKH.
MozkeT ObITH YCTAHOBJIEHO TOJIB30Ba-
TeseM st ero yaobersa. MakcuManb-
Had JJIMHA CTPOKU: 16 CHIMBOJIOB.

uint8_t Reserved [8] 3apesepBupoBaHo (8 GaiT)

uintl6 _t CRC Konrponpuas cymma

Orser: (4 Gaiir)

| uint32_t

[ CMD

| Komanzna

Ormmucanne: 3annch MOJIB30BATEILCKOTO MeHn MoABMKKN B EEPROM.

6.2.6.64 Komanga SNMF

Kon xomanasr (CMD): «snmfy nam 0x666D6ET3.

Bamnpoc: (30 Gaiir)

uint32 t

CMD

Komanna

int8 t

ControllerName

ITonw30BaTETHCKOE WMSI KOHTPOJITIE-
pa. Moxer ObITh YCTAHOBJIEHO TOJIb-
3oBaTeseM JJst ero ynobcrsa. Makcu-
MaJbHas JJINHA CTPOKHU: 16 CHMBOJIOB.

uint8 t

CtrlFlags

Hacrpoiikn KoHTpoJIIepa. 910 O6UTO-
Basi MaCKa, JjIsi MOOUTOBBIX OMEPAIIHii.

0x1 - EEPROM _PRECEDENCE

Ecau ¢daar ycranosieHn, To HACTPOii-
kn B EEPROM moaBm>kkn wMeroT
MPUOPUTET HAJI TEKYIIAMU HACTPOii-
KaM¥ U 3aMEHSIOT UX Ipu OOHAPYKe-

muu EEPROM.

uint8 t

Reserved [7]

3apesepsuposano (7 Gaiir)

uintl6 t

CRC

KonTponbras cymma

Orser: (4 Gaiir)

| uint32_t

[ CMD

| Komanza

Onucanme: 3aiuch 110/1b30BATE/IBCKOIO UMEHU KOHTPOJLIEpa U HacTpoek B FRAM.

6.2.6.65 Komanga SNVM

Kox komanger (CMD): «snviy win 0x6D766E73.

Bamnpoc: (36 Gaiir)

| uint32_t

[ CMD

| Komanza ‘
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Tabnuua 6.134 — continued from previous page
uint32 t UserData ITonw3oBarennckue mamable. MoryT
ObITh YCTAHOBJIEHBI I[OJIb30BATEIEM
g  ero ymobcrBa. Kaxkawrit ame-
MEHT MACCHUBa XPAHUT TOJHKO 32 Ou-
Ta MOJIb30BATEIbCKUX JAHHBIX. IDTO
BasKHO HA CHUCTEMaX TJe THIl int co-
Jep:kut bosbie geMm 4 Gaiita. Hampu-
Mep 9TO Bce cucTteMbl amd64.
uint8_t Reserved [2] 3apesepsuposato (2 Gaiir)
uintl6 _t CRC Konrponpuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza
Ommcanne: 3anuch MOJb30BATENLCKUX JaHHbIX BO FRAM.
6.2.6.66 Komanga SPID
Kop xomanasl (CMD): «spid» namn 0x64697073.
3amnpoc: (48 Gaiir)
uint32 t CMD Komanna
uintl6_t KpU [Iponopumonasnbubiii ko3 dumesT
TN T xouTypa 1O HATPSKEHUIO
uintl6_t KiU WNurerpanbubiii koaddunment [T
KOHTYPAa 110 HATIPSKEHUTIO
uintl6 _t KdU Huddepennmanbubiii  Ko3hdumnment
[IN]T xouTypa 1O HAIPAKEHUIO
float Kpf [Iponopuuonasibhbiii KoM UIUEHT
[INJI xoHTypa TO TO3WIWHU st
BLDC
float Kif WNurerpanbupiii ko3 duument T
KOHTYpa 1o no3uruu ayis BLDC
float Kdf Huddepennpanbublii KO3 puipenT
[N /T kouTypa o nozumuu st BLDC
uint8_t Reserved [24] 3apesepBupoBaHo (24 GaiiT)
uintl6é t CRC Konrponbuas cymma
Orser: (4 Gaiir)
| uint32_t | CMD | Komanza ‘

Omnucanne: 3anuce [N JI-k03ddunmenTos. It k03dDUIHEHTHT ONPEIEIIIOT TOBEISHIE TO3UInoHepa. Ko-
3¢ duImeHTs Pa3InYHbI JjI8 pa3HbIX MO3UInoHepoB. [loxkayiicra, 3arpyxKaiite HOBbI€ HACTPONUKHU, KO3, BbI
MeHsIeTe MOTOP WU MO3UIHOHED.

6.2.6.67 Komanga SPWD
Kop xkomanasr (CMD): «spwd» i 0x64777073.
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Banpoc: (36 Gaiir)

uint32 t CMD Komanza

int8 t UserPassword Crpouka-maposb s JOCTYTa K BeD-
CTpAHUIE, KOTODPBIA IOJIb30BATE/b
MOZKET IIOMEHATH ¢ moMonibio USB ko-
MAH/Ibl WJIH HA BEO-CTPAHUIIE.

uint8_t Reserved [10] Bapesepeuposano (10 GaiiT)

uintl6é t CRC Kourposnbnas cymma

Orser: (4 Gaiir)

| uint32_t

[ CMD

| Komanzga \

Onucanme: Komanga 3ammcu maposist K BeO-crpanuiie. VICmonb3yercs TOMBKO MPOM3BOIUTEEM. DT (DyHK-

WS MEHSIeT MOJIb30BATEIbCKUi TTapoJib K BEO-CTPAHMIIE.

6.2.6.68 Komanga SPWR
Kon xomanasr (CMD): «spwrs wmm 0x72777073.

Bamnpoc: (20 Gaiir)

uint32 t

CMD

Komanna

uint8 t

HoldCurrent

Tok MoTOpa B pexXuMe yIep:KaHWsd, B
MPOIEHTAX OT HOMUHAIbHOTO. Jlnamna-

30m: 0..100.

uintl6 _t

CurrReductDelay

Bpemsa B Mc OT epexosa B COCTOTHUE
STOP 1o ymenbiienust TOKA.

uintl6_t

PowerOffDelay

Bpems B ¢ oT mepexonma B cocTosHIE
STOP 10 OTKIIOYEHHSI TIUTAHUS MO-
TOpA.

uintl6_t

CurrentSetTime

Bpems B Mmc, Tpebyemoe s HAOOpa
HOMUHAJILHOTO ToKa oT 0% mo 100%.

uint8 t

PowerFlags

@yiaru mapamMeTpoB yIPABICHUS TIH-
TaHWeM. DTO OMTOBasg MACKA /il HO-
OMTOBBIX OTIEPAIHii.

0x1 - POWER_REDUCT _ENABLED

Ecmu dnar ycranoBneH, yMeHb-
IIUTH TOK 1o [POIIECTBUH
CurrReductDelay. Wnaue - we
YMEHBIIATE.

0x2 - POWER_OFF _ENABLED

Ecau ¢mar ycramosmeHn, cHATH Ha-
[psizKeHre ¢ 0OMOTOK IO MPOIIECTBUN
PowerOffDelay. Unaue - ne cHumars.

0x4 - POWER_SMOOTH_CURRENT

Ecau  ycramoBmen, TO 3amuThIBa-
HuUe O6MOTOK, cHdaTnue IIUTAHUA
nJjain CHI/I)KeHI/Ie/HOBI)IHIeHI/Ie TOKa
TMPOUCXOISAT TIIABHO CO CKOPOCTHIO
CurrentSetTime, a TOJIBKO ITOTOM
BBITIOJIHAETCA Ta 3a/iada, KOTopad
BbI3BaJla 3TO ILJIaBHOE U3MEHEHUeE.

uint8 t

Reserved [6]

3apesepBuposano (6 Gaiir)

Continued on next page
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| uint16_t | CRC

| KonTposbHas cymMmma

Orser: (4 Gaiir)

| uint32_t | CMD

| Komanzga

Onucanue: KOMa,H/‘_Ia, 3alliCHh TapaMeTPOB IINTaHUA MOTOPA. I/ICHOJIbByeTCH TOJIBKO C IIIarOBBIM JBHUT'ATEJIEM.

6.2.6.69 Komanpa SSEC
Kon xomanasr (CMD): «ssec» umm 0x63657373.
Bamnpoc: (28 Gaiir)

uint32 t CMD

Komanna

uintlé t LowUpwrOff

Hwxunit mopor HampszKeHus Ha CHJI0-
BOI 4aCTH /14 BBIKJIIOYEHHS, J1eCATKA

MB.

uintl6 t Criticallpwr

MakcuMaIbHBIM TOK CHUJIOBOI WaCTH,

Bb3bIBatonmit cocrosane ALARM, B
MA.

uint16 t CriticalUpwr

MaxkcumarbHOE HAMIPSAZKEHNEe Ha, CUJI0-
BOW 4YaCTH, BBI3BIBAIOIIEE COCTOAHUE
ALARM, pecarku mB.

uintl6 _t CriticalT

MakcuMasibHash —TeMneparypa KOH-
TpPOJIJIEpa, BbI3BIBAIOIIAS COCTOSHHE
ALARM, B jecarbix J0OSX rpajyca
Henbcus.

uint16_t Criticallusb

Ycerapeno. Makcumasbabiit Tok USB,

Bhi3bIBatoNmit cocrosare ALARM, B
MA.

uint16_t CriticalUusb

Ycrapeno. MakcumanbHOE HampsKe-
ure Ha USB, BLI3BIBAIONIEE COCTOSTHAE
ALARM, pecarku mB.

uint16_t MinimumUusb

Ycrapeno. MunuMmaibHOE HaTpsKe-
ure Ha USB, BuI3BIBaIOIIEE COCTOSTHAE
ALARM, necarku mB.

uint8 t Flags

@uary  KPUTHYECKHX [aPAMETPOB.
910 O6MTOBas MacKa JJs MOOUTOBBIX
onepauii.

0x1 - ALARM_ON_DRIVER_OVERHEATING

Ecau ¢aar ycramosmen, To BoiiTH
B cocrosiume Alarm mpwu mogydeHun
CUTHAJIA TOACTYTHAIONIETO MEPErpena
¢ npaitBepa. llmade - WUTHOPHMpPOBATH
NOACTYTIAOIINNA Tleperpes ¢ apalisepa.

0x2 - LOW_UPWR_PROTECTION

Ecan ¢draar ycraHoBieH, TO BBIKJIO-
9aTh CHJIOBYIO YaCTh IMPHU HAIPIAKe-
aun Menbiiem LowUpwrOff.

Continued on next page
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Tabnuua 6.142 — continued from previous page
0x4 - H BRIDGE ALERT Ecmu drar ycraHOBIEH, TO BBIKJIIO-
9aTh CHJIOBYIO YaCTh TPH CHTHAJE
HENoJIAJKU B OJHOM U3 TPAH3UCTOP-
HBIX MOCTOB.
0x8- ALARM_ON_BORDERS SWAP MISSET | Ecan daar ycraHoBieH, TO BOWTH B
cocrosiame Alarm mpu moJIy 9€HUH CHUT-
HAJIa, C IPOTUBOIOJIOKHOIO KOHIIEBOIO
BbIKJIIOYATEJIH.
0x10 - ALARM_ FLAGS_ STICKING Ecnu duar ycraHOBIIEH, TO TOIBKO IO
komansie STOP Bo3amoxken cOpoc Beex
damaros ALARM.
0x20 - BRAKING OVERVOLTAGE PROTECTIONEcan ¢aar ycraHoBjeH, TO MHUKPO-
mporpaMMa KOHTDPOJLIEpa Oyaer 3a-
MbIKATh HUXKHUE Kiaroun H-mocra, or-
coelluHsisi MOTOD OT LElH [UTAHUS,
LIPU [I€PEHALIPSHKEHUY.
0x40 - ALARM_WINDING _MISMATCH Eciu daar ycranosien, To BOWTH B
cocrosiue Alarm 1pu nosyYeHun cur-
HaJIa PaccorJacoBaHus 06MOTOK
0x80 - ALARM ENGINE RESPONSE Ecau duaar ycranosisieH, To BOWTH B
cocrosaue Alarm 1pu nosyYeHun cur-
Hasia OKMOKY PeaKUyy JBUraTes s Ha
ylpasJjdioliee Bo3jeicrsue
uint8_t Reserved [7] 3apesepeupoBano (7 GaiiT)
uintl6_t CRC Kontpoaruast cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga
Ommucanue: Komana 3a0ucn yCTAHOBOK 3alllHT.
6.2.6.70 Komanpga SSNI
Kon xomanasr (CMD): «ssni» unmu 0x696E7373.
3amnpoc: (28 Gaiir)
uint32 t CMD Komanza
uint8 ¢ SyncInFlags @jlard CHHXPOHW3AIUU BXOAA. ITO
ouToBasg MacKa g IOOUTOBLIX OIe-
pauuii.
0x1 - SYNCIN ENABLED Bxuiouenne HEOOXOMMOCTH UMITYIIh-
ca CHMHXPOHHU3AIMK I Hadasa JIBU-
JKEHUSI.
0x2 - SYNCIN INVERT Ecnu ycraHoBieH - cpa0OaTbIBaeT Ha
cnamaformem dponrte u3z 1 B 0. Una-
4e - Ha HapacramomeM dporte u3 0 B
1.

Continued on next page
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0x4 - SYNCIN GOTOPOSITION

Ecau dbaar ycranossieH, To ABuraTenb
CMEIAETCH K TO3UIUU, YCTAHOBJIEH-
moit B Position m uPosition, mmade
aBUraresab cMmemaercda Ha Position u
uPosition

uintl6 t

ClutterTime

MunnmasbHasi JJIUTEIBHOCTh BXO[-
HOTO WMMITY/IbCA CHHXPOHHU3AIMA IS
3aiuThl 0T Apebesra (MKC).

int32_t

Position

ZKenaemast mo3nnys uin cMereHue (B
[OJIHBIX 111arax)

int16_t

uPosition

JpobHast 4acTh TO3WUIINW WA CMe-
meHnss B MwuKpomrarax. Vcmonmb3y-
€TCAd TOJIBKO C IIIaroOBbIM JBHIaT€-
JIEM. BeJII/ILII/IHa MHUKpOLIara u auvalla-
30H JONYyCTUMbBIX 3HAYE€HUIl /114 JaH-
HOI'O II0JId 3aBHUCAT OT BbI6paHHO-
ro pexkuMa JejieHus mara (CM. moJie
MicrostepMode B engine _settings).

uint32 t

Speed

Bagannas ckopocrb (must T wa-
roe/c, mas DC: rpm). Imanason:
0..100000.

uint8 t

uSpeed

3amanHas CKOPOCTh B MHKPOIIArax
B CeKyHIy. Benmumna mmkpormara u
JIMaTTa30H JOMYCTUMBIX 3HAYEHWUH [J1s1
JIAHHOT'O TIOJIsI 3aBUCSAT OT BBHIOPDAHHO-
ro pexkuMa JiejeHus mara (CM. moJie
MicrostepMode B engine settings).
Vcnonb3yercs TOIBKO € MIArOBBIM MO-
TOPOM.

uint8 t

reserved(

uint8 t

Reserved [7]

3apesepsuposano (7 Gaiir)

uintl6 t

CRC

KonTponbras cymma

Orser: (4 Gaiir)

| uint32_t

[ CMD

Komamga

Onucanne: 3anuch HACTPOEK J/is BXOJAHOI'O UMILYJIbCA CHHXPOHU3ALMHU. DTa, (DYHKIMs 3aIIMCbIBAET CTPYKTY-
Py C HaCTPOWKaMM BXOJIHOTO UMITYJIThCa CHHXPOHU3AIINY, OTIPEIEIIONINMA TTOBEeIeHNe BX0/Ia CHHXPOHU3AIINH,
B IaMATh KOHTPOJIJIEPA.

6.2.6.71 Komanga SSNO

Kon xomanasr (CMD): «ssno» wmm 0x6F6E7373.

Bamnpoc: (16 Gaiir)

uint32 t

CMD

Komanna

uint8 t

SyncOutFlags

Ojiary CHHXPOHU3AIINKM BBIXOIA. DTO
ouToBasg MacKa g IOOUTOBLIX OIe-
pauuii.

Continued on next page
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Tabnuua 6.146 — continued from previous page
0x1 - SYNCOUT_ ENABLED CuHXpOHM3AIMS BHIXOAA paboTaeT co-
IJIACHO HACTpOMKaM, eciu (Jar ycra-
HOBJIEH. B HWHOM CJIy4da€ 3HAYCHHE BbI-
X078, (PUKCHPOBAHO W TMOJINHSAETCSA

SYNCOUT _STATE.

0x2 - SYNCOUT _STATE Korma 3mauenme BBIXO#A yIpaBs-
agercd  Hanpamyio  (cm.  uar
SYNCOUT ENABLED), 3Ha-

YEHME HA BBIXOJE COOTBETCTBYET
3HAYEHUIO TOro (hjara.

0x4 - SYNCOUT _INVERT Hynesoii sorudeckuii ypoBeHb SIBIIsA-
€TCsl AKTUBHBIM, €CJiu (piar yCcraHoB-
JIeH, a eJUHUYHBINA - ecan iar copo-
TIIeH.

0x8 - SYNCOUT _IN_STEPS Ecau daar ycranossien uciosib308arTh
LIaru /MMILYJIbCbL SHKOAEPA, JJisi Bbl-
XOIHBIX HMITYJILCOB CHHXPOHUBAIIUU
BMECTO MUJIJIUCEKYH/I.

0x10 - SYNCOUT _ONSTART leneparius CHHXPOHU3UPYIOMIETO MM-
MyJIhCa, MTPY HAYAJE JTBUKEHHS.

0x20 - SYNCOUT _ONSTOP lenepariust CHHXPOHU3UPYIOIIETO UM-
MyJIbCA TIPU OCTAHOBKE.

0x40 - SYNCOUT _ONPERIOD Brrmaer mMmysbC CHEXPOHH3AINH TT0-
cie npoxoxienust SyncOutPeriod ot-
CYIETOB.

uintl6_t SyncOutPulseSteps Onpenenser IJATEILHOCTH BBIXOI-

HBIX UMIYJIbCOB B IIarax/MMITyJIbCcax
SHKOJEpPa, KOTJA YCTAHOBJEH dJiar
SYNCOUT IN STEPS umu B Muk-
pocekyHax, ecau ¢ar cOpoIeH.
uintlé _t SyncOutPeriod Ilepuon remepanuu WMIOYJIbCOB (B
niarax,/orcyerax SHKOJEPA) MCIIOJb-
3yeTcsi IpPH yCTAHOBJIEHHOM (rare
SYNCOUT_ONPERIOD.

uint32 t Accuracy 9T0 OKPECTHOCTH BOKPYT MEIeBOH
KOODJIMHATHI, NONAJAHAE B KOTOPYIO
CUMTAETCA IONAJAHUEM B IEIEBYIO
TIO3UIIMIO ¥ TEHEPUPYETCS UMITYJIBC O
OCTAHOBKe.

uint8 t uAccuracy DTO OKPECTHOCTH BOKPYT HEJIEBOM KO-
OpAMHATHI B MUKpOIArax (MCIoIb-
3yeTcsi TONBKO C IMArOBBIM JIBUTATE-
jiem). Bejmuuna MukpoInara u quana-
30H JIOIMYCTHMBIX 3HAYEHWH IS JaH-
HOrO TIOJIST 3aBUCAT OT BBIOPAHHO-
ro pexkuma JesieHus wara (CM. 1oJie
MicrostepMode B engine _settings).
uintl6 _t CRC Konrponpuas cymma

Orser: (4 Gaiir)
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| uint32_t | CMD | Komanza

Onucanune: 3anucb HACTPOEK 15 BBIXOIHOIO HMILY/IbCA CUHXPOHU3ANUK. DTa QYHKIUA 33LUCHIBAECT CTPYK-
TYpY € HACTPOHKAMH BBIXOTHOTO MMITYJIhCA CHHXPOHW3AIINH, OTPEIEIISONMY MOBEIeHNe BHIBOIA CHHXPOHMU-
3alUM, B TAMSATH KOHTPOJJIEPA.

6.2.6.72 Komanpga SSTI

Kon xomanasr (CMD): «sstis nmm 0x69747373.

3amnpoc: (70 Gaiir)

uint32 t CMD Komanza

int8 t [IpousBoauTesn IIpousBoauTEN. MakcumaabHast
JJIUHA CTPOKU: 16 CHMBOJIOB.

int8 t PartNumber Cepust u momep mozenn. Makcumanh-
Has JJINHA, CTPOKU: 24 CUMBOJIA.

uint8_t Reserved [24] 3apesepsuposato (24 Gaiir)

uintlé_t CRC Kontposapuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

Omnucanne: Banucy undopmaiuu o nosunuonepe 8 EEPROM. He nmomzep:xkupaerca. @yHKImUsS AOJZKHA
HCII0JIb30BATHCSA TOJIbKO IIPOU3BOIUTEIEM.

6.2.6.73 Komanpga SSTS
Kopx xomanger (CMD): «sstsy unu 0x73747373.
Bamnpoc: (70 Gaiir)

uint32 t CMD Komanna

float LeadScrewPitch IITar xomoBoro BuaTa B MM. Tun mgaH-
ubix: float.

int8 t Units Equsuiier uamepenus pacCTOSHNS, UC-

nmosib3yemble B monsx MaxSpeed u
TravelRange (waru, rpamycbr, MM,
...), MakcumanbHas IJIUHA CTPOKH:
8 cUMBOJIOB.

float MaxSpeed Makcumanbuasg ckopocrs (Units/c).
Tun pannbix: float.

float TravelRange Hnamazon nepemerrenns (Units). Tun
nannbx: float.

float Supply VoltageMin MuHnMaIbHOE HAMPSKEHNE TUTAHUS
(B). Tun ganusix: float.

float Supply VoltageMax MakcumasibHOE HALIPAKEHUE ITUTAHUSA
(B). Tun manusbix: float.

float MaxCurrentConsumption MakcumasibHbIii TOK mOTpebIeHnst

(A). Tun pansbix: float.
Continued on next page
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float HorizontalLoadCapacity lopusonTanbHas TPy30M0IbHLEMHOCTH
(xr). Tun mansbix: float.

float VerticalLoadCapacity Beprukanbaas — rpy30mn04beMHOCTD
(xr). Tun manubix: float.

uint8_t Reserved [24] BapesepeupoBaHo (24 Gaiir)

uintl6_t CRC Kontpoaruas cymma

Orser: (4 Gaiir)

| uint32_t |

CMD

| Komanzga

Onucannme: Sanuck HacTpoek nosummonepa B EEPROM. @yukius 10/12KHA UCIOJIb30BATHCS TOJIBKO MIPO-

U3BOJUTEIIEM.

6.2.6.74 Komanpga SURT
Kop xomanasl (CMD): «surty wan 0x74727573.

Bamnpoc: (16 Gaiir)

uint32_t CMD Komamnzna
uint32_t Speed Ckopocrs UART (B 6071ax)
uint16_t UARTSetupFlags ®yaru macrpoiiku UART. D1o 6uro-
Basl MaCKa, JI1si TOOUTOBBIX OTEPATIHii.
0x3 - UART PARITY BITS Burbi, orBegaromue 3a BHIOOD YeTHO-
CTH.
0x0 - UART PARITY BIT EVEN Bur 1, ecnu gerHbrit
0x1 - UART PARITY BIT ODD Bur 1, ecnu HeveTHBIH
0x2 - UART PARITY BIT SPACE Bur ugernocru Bcerma 0
0x3 - UART PARITY BIT MARK Bur wernocTu Beerga 1
0x4 - UART PARITY BIT USE Bur uérHocTn He HCHIONIB3yeTCs, eCin
0, OUT YeTHOCTH UCIIOJIb3yeTC s, €CIII
”1“
0x8 - UART _STOP_BIT Eciu ycranoBien, oawH CTOIOBBI
OuT; WHAYE - 2 CTOMOBBIX OUTA
uint8_t Reserved [4] 3apesepBupoBaHo (4 GaiT)
uintl6é t CRC Konrponbuas cymma

Orser: (4 Gaiir)

| uint32_t |

CMD

| Komanzga

Omnucanume: Komanna 3amucu nacrpoek UART. Dra dyuruus 3amucsiBaet ctpykrypy Hactpoek UART B
MaMAaTh KOHTPOJIJIEPA.

6.2.6.75 Komanga ASIA
Kon xomanasr (CMD): «asia» umm 0x61697361.

3anpoc: (22 Gaiir)
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uint32 t CMD Komanna

int32_t Position ZKenaemasi no3unus uiu cmenienue (B
LOJIHBIX 11arax)

intl6 t uPosition JpobHast 9acTh TMO3UIIMKM WA CMe-

meHnss B MwuKpormarax. Vcmomb3y-
€TCsI TOJMBKO C IIAarOBBIM JIBUTATeE-
seMm. Benmauna Mukpornara u guama-
30H JIOTYCTUMBIX 3HAYEHUH ISl JTaH-
HOTO TIOJIST 3AaBUCAT OT BBIOPAHHO-
ro pexkuMa JejieHus mara (CM. moJie
MicrostepMode B engine _settings).

uint32 t Time Bpewmsi, 3a woropoe Tpedyercs m0-
CTUYb TPEOYEMOU MO3UINK, B MUKPO-
CEeKYH/IaX.

uint8 t Reserved [6] 3apeseprupoBaHo (6 GaiT)

uintl6 _t CRC Konrponpuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

Omnucanue: d1o komana godbasisger ogun sjeMedT B 6ydep FIFO komaH/1, BBIIOJHIEMbIX [IPU HOJIYyY€HUN
BXOHOTO WMITYJIbCA, CHHXPOHU3AINU. KasKIblil UMITYJIhC CHHXPOHU3AIUU JINOO BBIMOJHUTCS TO JEHCTBUE,
xoropoe onucano B SSNI, eciiu Oydep mycr, 1mb0 camoe cTapoe u3 3arpyKeHHbIX B Oydep meicTBuil BpeMeH-
HO TIOJIMEHsIET CKOpOCTh u Koopauuaty B SSNI. B mocimegnem ciaydae 310 aeiictBue crupaercs u3 Oydepa.
KomudaecTBo ocraBmmxcs mycrbiMu 3s1eMeHTOB Oydepa MoxkuO y3HaTh B crpykrype GETS.

6.2.6.76 Komanga CLFR
Kop xomanasl (CMD): «clfrs win 0x72666C63.
Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga ‘

Onucanue: Komanga ouncrku FRAM konrpoiepa. [laMsars oduIaeTcs: myTeM 3aoJIHEHIsS BCEro 00beMa,
namsaru Haditamu 0x00. [Tocte ogrcTku KOHTpOJLIEp nepe3arpyxkaerca. OTBeTa HAa 3Ty KOMAH/IY HET.

6.2.6.77 Komanga CONN
Kop xomanasr (CMD): «conns nin 0x6E6EGF63.
Banpoc: (14 Gaiir)

uint32 t CMD Komanna
uint8_t Reserved [8] 3apesepsuposato (8 GaiiT)
uintl6_t CRC Kontposabuast cymma
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Orser: (15 Gaiir)

uint32 t CMD Komanna

uint8 t sresult Pesynbrar BbIIOIHEHNST KOMAHIBI.
uint8_t Reserved [8] 3apesepBupoBaHo (8 GaiT)

uintl6 _t CRC Konrponpuas cymma

Ounucanwme: Komanga ciayxur sy orkpbitus ceanca ISP (in-system programming) mpu 3arpyske mpo-
k. Vcmosnb3yercs tonbko 3arpy3unkoM. Result = RESULT  OK, ecim koMan1a BBINOJHEHA 3arpy3-
qukoM. Result = RESULT SOFT ERROR, eciiu Bo BpeMsi BbINOJHEHHMS KOMAH/bI POU3O0IILIA OMUOKA.
Result megocrynen gepes dbynkimio 6ubanorekn command _update firmware, 3matenne mosst o6pabaThiBa-
ercs BHYTpHU (DyHKIUH.

6.2.6.78 Komanga DBGR
Kon xomanasl (CMD): «dbgr» umu 0x72676264.
Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (142 Gaiir)

uint32 t CMD Komanna

uint8 ¢ DebugData Ornanodunble maHHbIE.
uint8_t Reserved [8] 3apesepBupoBaHo (8 GaiT)
uintl6é t CRC Konrponbuas cymma

Omnmucanne: Yrenne NAHHBIX W3 MPOIIUBKU I OTJIAJIKKA W MOWCKA HemcmpapHocTeil. KoMaHaa MCmoan3y-
eTcs TOJbKO mpousdBomuTeseM. llomydaembie JaHHBIE 3aBUCAT OT BEPCHHU MPOIINBKH, KCTOPUU W KOHTEKCTA
HCIIOJIb30BAHUS.

6.2.6.79 Komanga DBGW
Kop xomanasr (CMD): «dbgw» win 0x77676264.
Banpoc: (142 Gaiir)

uint32 t CMD Kowmanna

uint8 ¢ DebugData Ornanounnie JaHHbIE.
uint8_t Reserved [8] 3apesepBupoBaHo (8 GaiiT)
uintl6_t CRC Kontpoaruas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Onucanume: 3anuch JaHHBIX B MPOIMUBKY /I OTJIAQJIKU W MTOWCKA HeucmpasHocTeil. Komanaa ucmonp3yercs
TOJIBKO TTPOU3BOIUTEIIEM.
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6.2.6.80 Komanga DISC
Kop xomanasr (CMD): «disc» niam 0x63736964.
3anpoc: (14 6aiir)

uint32 t CMD Komanna
uint8_t Reserved [8] 3apesepsuposato (8 Gaiir)
uintlé_t CRC KontpospHas cymma

Orser: (15 Gaiir)

uint32 t CMD Komanza

uint8 t sresult Peszynbrar BBIMOIHEHNS KOMAHIBL.
uint8_t Reserved [8] 3apesepsuposato (8 Gaiir)
uintlé_t CRC KontposbHas cymma

Omnucanwme: Komamnma ciyskut 1ys 3akpbitus ceanca ISP (in-system programming) nipu 3arpyske TpoOIuB-
ku. Ucnonp3yercs Tonbko 3arpy3unkom. Result = RESULT OK, eciin koman1a BBITIOJIHEHA 3arPy39nKOM.
Result = RESULT HARD ERROR, eciu Bo BpeMst BBITIOJTHEHWST KOMAH/IBI TIPOU3O0IILIA ATMAPATHAS OO~
ka. Result = RESULT _SOFT_ ERROR, eciu Bo BpeMms BBINOTHEHUs] KOMAHBI MPOU3OILIA TPOrPAMMHAS
omubka. Result Hepocrynen depes dynknuo 6ubmmorekn command _update firmware, 3nadenue mosisi 06-
pabarbiBaeTcs BHyTpH (DyHKIIHAH.

6.2.6.81 Komanpga EERD
Kon xomanasr (CMD): «eerd» unu 0x64726565.
Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanpa

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Omnucanune: Yrenue nacrpoex konrposuiepa u3 EEPROM namsru nosunuonepa. dta onepanusi TAKKE aB-
TOMATUYIECKU BBIMOJHAETCs Tpu moak todennn no3umponepa ¢ EEPROM mamsarbio. @yHKIMSA JOTKHA WC-
TIOJIb30BATHCA TOJBKO TTPOU3BOIUTETIEM.

6.2.6.82 Komanpga EESV
Kopx xomangpr (CMD): «eesvy mmu 0x76736565.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

Omnucannme: 3anuch HacTpoek kouTposaepa B EEPROM navsars no3uiimonepa. @yHKIMst H0JKHA, UCITOTb-
30BATHCS TOJBKO MTPOU3BOIUTEIEM.
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6.2.6.83 Komanga GBLV
Kop xkomanasr (CMD): «gblvs nim 0x766C6267.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (10 Gaiir)
uint32 t CMD Komanza
uint8 t Major MaxKOopHBIiT HOMED BEPCHU 3arpy3vu-
Ka
uint8 t Minor MuHOpPHBIIF HOMED BEPCUU 3arpy34u-

Ka

uintl6 t Release

Howmep pesinza Bepcuu 3arpy3dnka

uint16_t | CRC

Kontponbraasa cymma

Onucanwme: Urenne HOMEpPaA BEPCUU 3arpy39nKa KOHTPOJIIEPA.

6.2.6.84 Komanga GETC
Kog xomanasr (CMD): «getcy» nam 0x63746567.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (38 Gaiir)
uint32 t CMD Komanna

intl6 t WindingVoltageA

B cayuae IIJI nampsizkenme Ha 00-
morke A (B gecarkax mMB); B ciyuae
GECIIIETOTHOTO - HATIPSI’KEHNEe Ha Tep-
Boit 0bMoTke; B ciiydae DC - Ha equn-
CTBEHHOIA.

intl6_t WindingVoltageB

B cayuae I /] nanpsizkenne Ha 0OMOT-
ke B (B mecarkax mB); B ciyuae Gec-
MIETOYHOrO - HANPS2KEHUE HA BTOPO
obmorke; B cay4dae DC - He ucnonn3y-
ercs.

intl6_t WindingVoltageC

B ciyuae GeciierodHOro - HampsizKe-
HUE Ha TPeThell 06MOTKE (B JecaTKax
MB); B cayuae [T u DC ne ucnosnb-
3yercd.

intl6 t WindingCurrentA

B cayuae HIJT - Tok B o6MOTKe A (B
MA); B ciiydae GeCHIETOYHOrO - TOK
B nepsoit obmorke; B caydae DC - B
€ IMHCTBEHHOI.
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nt16_t

WindingCurrentB

B cay4ae I - Tok B o6moTke B (B
MA); B ciaydae GeCIeTOYHOrO - TOK B
BTOpOI 0O6MOTKe; B ciiydae DC ne wuc-
MOJIL3YETCS.

int16_t

WindingCurrentC

B ciydae GeciieToqHOroO - TOK B Tpe-
Theit oomoTke (B MA); B cayuae IITIT
u DC He ucnomb3yercs.

uintl6_t

Pot

3uadvenne Ha aHaJOroBOM BXoje. JIna-
nazon: 0..10000

uintl6_t

Joy

[Tonoxkenne mKONCTUKA B JECATHTHI-
cTIHbIX gongax. Jwamazon: 0..10000

intl6_t

AveragedPowerRatio

OrHomerre  TOZAABAEMOM HA MOTOP
MONIHOCTH K HOMHWHAJBHOW MOIIHO-
CTH, B IIPOLEHTAX.

uint8 t

Reserved [14]

3apesepsuposano (14 Gaiir)

uintl6_t

CRC

Kontponbuas cymma

Ommucanne: Komamma dreHus cOCTOSHAS OOMOTOK M JAPYTHX HEYACTO HUCIOIb3yeMbIX JaHHBIX. [Ipeanasma-
4YeHA B EPBYIO OY€pe/b JIJisl MOJIyYeHHs JAHHBIX JIjisl OcTpoenus rpadukos B nape ¢ komanaoit GETS.

6.2.6.85 Komanga GETI

Kop xomanasr (CMD): «geti» min 0x69746567.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (36 Gaiir)
uint32 t CMD Komana
int8 t [Ipoussoaurens IIpoussoauTenn
int8 t Manufacturerld NaenTndpmrkaTop mTpon3BOIUTEIST
int8 t ProductDescription Onucanue TpoOgIyKTA
uint8 t Major OcHOBHOI HOMEp BEPCHM YKeJjie3a.
uint8 t Minor Bropocremennbiit HOMEp BEpCUU Ke-

Je3a.

uintl6 t Release Howmep mpaBok 3Toi Bepcuu KeJje3a.
uint8_t Reserved [12] Bapesepsuposano (12 Gaiir)
uintlé_t CRC KontposbHas cymma

Onucanume: Bo3zsparmmaer nadopmaruio 06 ycrpoiictse. JlocTynHa Kak u3 MPONIUBKY, TaK U U3 OyTI0a1epa.

6.2.6.86 Komanga GETM

Kon xomanasr (CMD): «getms nim 0x6D746567.

3anpoc: (4 Gaiir)

| uint32_t

[ CMD

|

Komanna
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Orser: (216 Gaiir)

uint32 t CMD Komanna

int32_t Speed [TocnenoBarenbHOCTD ~ U3MEPEHHBIX
ckopocreii (B orcuérax sHKouepa,/cex
WM MUKDOIINArax,/ceK, B 3aBHCHMO-
CTH OT THUTA JBUTATEIS W DPEXKUMA
YTIDABJICHYS )

int32 t Error [TocenoBarenbHOCTD ~ U3MEPEHHBIX
OIMMOOK TIO3UIUY (B OTCUIETAX IHKOIE-
pa WM MUKPOIArax, B 3aBUCHMOCTH
OT TWNA [JBUTATENs W PEXRUMA
yIpaBJIeHus )

uint32 t Length QakTuvecKas IJIWHA MOCIEI0BATEIhH-
HOCTH. 3HAYEHWsI, COJEpPIKAIINecs B
aqeiikax Length, Length + 1, ...24,
HE JIOJKHBl WHTEPIPETUPOBATHCS B
Ka4yecTBe Pe3yJsibTaToB U3MEPEHHUIA.
uint8_t Reserved [6] 3apesepBupoBaHo (6 GaiT)

uintl6é t CRC Konrposnbuas cymma

Ommucanne: Komanma arenns O6ydepa TaHHBIX s TOCTPOEHHS TPagpUKOB CKOPOCTH M OIMHOKHU CJIeI0Ba-
nus. 3anosaenue Oydepa HaumHaeTCs 10 KOMaHjie ,start _measurements”. Bydep Bmermaer 25 Touek, Touku
CHUMAIOTCS ¢ TiepuomoM 1 mc. JIjist CO3MaHus yCTOWIMBOM CUCTEMBI CJIEIYeT CUNTHIBATH JAHHBIE KaxKabie 20
Mc, eciu Oydep TOJTHOCTHIO 3aIOHEH, TO PEKOMEHIyEeTCs MOBTOPSTh CANTHIBAHNS KAaXKIbIe D MC 10 MOMEHTA,
moka Oydep BHOBb He cTaner 3amoiaHeH 20-10 TOYKaMHU.

6.2.6.87 Komanpga GETS
Kox xomangsr (CMD): «gets» nim 0x73746567.
Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orset: (54 Gaiir)
uint32 t CMD Komanna
uint8 ¢t MoveSts Cocrosinne IBWXKEHWsT. ITO OUTOBAS
MaCKa, [IjIsi TIOOMTOBBIX OMEPAIHii.
0x1 - MOVE_STATE MOVING Ecim dnar ycranmossien, TO KOH-

TPOJLIED IIBITAETCS BPAIIATL JIBUrA-
tenem. He wucnosb3yiite stor ditar
JUTST OXKUJIAHWS 3aBEPIeHns KOMAH-
JIbl JBUZKEHHsi. BMECTO HEro memosb-
gyiire MVCMD RUNNING u3 mons
MvCmdSts.
0x2 - MOVE_STATE TARGET SPEED @iar ycTaHABIMBAETCS IPH JIOCTHKE-
HUM 33J]aHHOI CKOPOCTH.
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0x4 - MOVE_STATE ANTIPLAY

Broimosasercs koMmmencammst JodTa,
ecau (jar yCTaHOBJIEH.

uint8 t

MvCmdSts

Cocrosane KOMAaH/IbI JIBHZKe-
Hust  (Kacaercs  command _move,
command movr, command left,
command _right, command _stop,
command home, command loft).
910 6uTOBasg MAacKa AJs HOOUTOBBIX
onepauui.

0x3f - MVCMD_NAME_BITS

BuroBas Macka aKTUBHONM KOMAaH/IbI.

0x0 - MVCMD _UKNWN

Hewnssecrnas komanma.

0x1 - MVCMD _MOVE

Komanna move.

0x2 - MVCMD_MOVR

Komamma movr.

0x3 - MVCMD _LEFT

Komanna left.

0x4 - MVCMD _RIGHT

Komanna rigt.

0x5 - MVCMD_STOP

Komammga stop.

0x6 - MVCMD _HOME

Kowmamma home.

0x7 - MVCMD _LOFT

Komanna loft.

0x8 - MVCMD_ SSTP

Komamga MJIaBHOIA OCTaHOB-
ku(SSTP).

0x40 - MVCMD _ERROR

Cocrosinue 3aepuienus Jpuzkenus (1
- KOMaHJa JIBWKEHUS BBITIOJIHEHA C
ommOKO#, 0 - KOMAH/IA TBUKEHWUS BbI-
[OJIHEHA KOPPEeKTHO). VMmeer cMmbic

ectu MVCMD RUNNING yka3siBa-

€T Ha 3aBEPIICHUE IBHU2KCHUA.

0x80 - MVCMD _RUNNING

Cocrostnne Komauzpl jarkenns (0 -
KOMAH/IA JIBUZKEHHsI BBINONHEHA, 1 -
KOMAH/A JBUKEHHUS CEIac BbIIOIHI-
ercs).

uint8 t

PWRSts

CocTosiHIe TUTAHMS MIATOBOTO JBHUIA-
Tenst (MCHOJIb3YeTCs TOJBKO C IIaro-
BBIM JIBUraTesIeM). DTO OUTOBAsS Mac-
Ka JIIsI HTOOUTOBBIX OIepanuii.

0x0 - PWR_STATE_UNKNOWN

HeusBectnoe cocrosinme, KOTOpoe He
JIOJI?KHO HUKOTIA PEaIn30BHIBATHCS.

0x1 - PWR_STATE_OFF

OOMOTKE MOTOpPa PA3OMKHYTHI W HE
YTIPABJISAIOTCA IPARBEPOM.

0x3 - PWR_STATE NORM

OOMOTKM 3alUTaHbl HOMWHAJIBLHBIM
TOKOM.

Ox4 - PWR_STATE_REDUCT

OOMOTKH ~ HAMEPEHHO  3alUTaHbI
YMEHBIIEHHBIM TOKOM OT pabode-
r0 [Jis CHUXKEHWs MOTPeO IsieMoi
MOIIHOCTH.

0x5 - PWR_STATE_MAX

O6MOTKHU JIBUraTesiss MUTAIOTCS  OT
MaKCUMaJbHOTO TOKA, KOTOPBIN apaii-
Bep MOXKET ODECIeYUuTh MPU TOM Ha-
MIPSAYKEHNN.

uint8 t

EncSts

Cocrosinue 3HKOJEpa. IDTO OUTOBAs
MaCKa, [IJIsi TIOOMTOBBIX OMEPAIWii.

0x0 - ENC_STATE ABSENT

DHKO/IEp He MOJKJIIOYEH.
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0x1 - ENC_STATE _UNKNOWN

Cocrostane 9HKOJEPpa HEM3BECTHO.

0x2 - ENC_STATE MALFUNC

DHKOJIEp TOJKJIIOYEH U HEUCIPABEH.

0x3 - ENC_STATE REVERS

OHKOJIep MOJKJIOYEH W WCIPAaBEH, HO
CINTAET B JIPYTYIO CTOPOHY.

Ox4 - ENC_STATE OK

OHKOJEp HOJKJII0YEeH u  paboraer
JOJIKHBIM 00Pa30M.

uint8 t

WindSts

Cocrogume 0OMOTOK. IJTO OuTOBadA
MACKa, 1)1 IIOOUTOBBIX OIEPAIHIA.

0x0 - WIND_A_STATE_ABSENT

Ob6MoTKa A He MOAKIIOYEHA.

0x1- WIND_A_STATE_UNKNOWN

Cocrognne 0O6MOTKH A HEH3BECTHO.

0x2 - WIND_A_STATE_MALFUNC

Koporkoe 3aMbIKanue Ha 0OMOTKe A.

0x3 - WIND_A_STATE_OK

Obmorka A paboraer ajgeKBaTHO.

0x0 - WIND_B_STATE_ABSENT

ObmoTka B me moakmrogena.

0x10 - WIND_B_STATE_UNKNOWN

Cocrognue o6mMoTrku B nHeussecTHo.

0x20 - WIND_B_STATE_MALFUNC

Koporkoe 3ambikanue Ha 0OMOTKEe B.

0x30 - WIND_B_STATE_OK

O6moTka B paboraer amekBaTHoO.

int32_t

CurPosition

[MepBuyHOe MOJIE, B KOTOPOM XPAHUT-
CsI TEKYIIAst MO3UTIHS, KAK ObI HU OBLIA,
ycTpoeHa obparHas CBA3b. B ciydae
paborer ¢ DC-moTOpOM B 3TOM TIOJIE
HAXOQIMUTCS TEKYIAs O3NS 10 TaH-
HBIM C YHKOZEpA, B ClIydae paboThI C
I I-moTopoM B pexknume, KOraa mep-
BUYHBIMU SBJISIOTCS UMITYJTBCHI, O/~
BaeMbIE Ha, MOTOD, B 3TOM TOJIE COIEP-
JKUATCS TIEJI0€ 3HAYEHUE ITArOB TEKY-
el TTO3UIUHN.

intl6_t

uCurPosition

Hpobuast 49acTb TeKyIne#l TO3UIIu
B MWKpOITarax. BejgwdumHa MHKDPO-
Imara W JWamna3oH IOMyCTAMBIX 3Ha-
qeHuft IS JAHHOTO TOJs  3aBH-
CAT OT BBIOPAHHOTO DEXKMMa Jese-
nus wara (cm. nose MicrostepMode
B engine_settings). Ucnonb3yercs
TOJIBKO C TIArOBBIM JIBUTATEJIEM.

int64_t

EncPosition

Tekymas mo3unus Mo JAHHBIM C JHKO-
J€pa B UMILYJIbCaX YHKO/lepa UCIOJIb-
3yeTcs TOJHKO eCJIU IHKOJIEP YCTAHOB-
JIeH, aKTUBU3WPOBAH U HE SABJAETCA
OCHOBHBIM JIATYUKOM IOJIO?KEHUHA, Ha-
IIPUMEDP IIPHU UCIOJIb30BAHUHN IHKOJE-
pa COBMECTHO C L1aI'OBbIM JIBUI'aTEsIeM
JJ151 KOHTPOJIS TTPOCKAJIbh30BAHUSA.

int32_t

CurSpeed

Teky1mas cKOpOCTb.
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intl6 t uCurSpeed

JpobHast [9acTh TEKyme#d CKOpOCTH
B MHUKpONIIarax. Begunuuna MUKDPO-
orara U Aualla30H JOIIYCTHMbBIX 3Ha-
YeHH# i JAHHOTO TOJIs 3aBH-
CAT OT BBIOPAHHOTO PEXKUMA, [IeJIe-
Hust mara (cM. mose MicrostepMode
B engine_settings). Ucnosab3yercs
TOJIBKO C IIIArOBBIM JIBHUI'ATEJIEM.

intl6_t Ipwr

Tok morpebiennsi CUIOBOM YacTH,

MA.

intl6_t Upwr

Hanpsikenue Ha CUIoBOi 4dacTu, Je-
carku MB.

intle t Tusb

Tok morpebaenus: mo USB, MA.

intl6_t Uusb

Haunpsixkenue na USB, necarku mB.

intle t CurT

Temmeparypa mporeccopa B JIeCATHIX
Jonax rpagycos Llenbcust.

uint32 t Flags

®yaru cocrogunit. ATo GUTOBAA MaC-
Ka, JIJIsI TIOOMTOBBIX OIEPAITHii.

0x3f - STATE_ CONTR

®jaru cocTosinus KOHTPOJLIEPA.

Ox1 - STATE_ERRC

Henmomyctnmaa komanzga. Ilomywen-
Has KOMaH/a OTCYTCTBYeT B CIIHC-
Ke M3BECTHBbIX KOMAaH/[ KOHTPOJLIepa.
Hawubosiee BepoATHO# HPUYHHON SIB-
JISIeTCsT yCTapeBInast MPOITMBKA.

0x2 - STATE_ERRD

ObnapykeHa oOmudKa MEJIOCTHOCTH
JaHHbIX. JJaHHBIE BHYTPU KOMAH/BI U
ee CRC-kom me COOTBETCTBYIOT, MO-
9TOMY [AHHBIE HE MOTYT CYUTATh-
Cs JIefCTBUTE/ILHBIMA. JTa OIIMOKA,
MOXKeT OBbITh BBI3BAHA 3JIEKTPOMAr-
HUTHBIMH [IOMeXaMu B wuHTEepdeiice

UART/RS-232.

Ox4 - STATE_ERRV

Henonycrumoe 3uadeHne JTaHHBIX.
Obnapy»keHa ommOKa B 3HAYCHWH.
SHadeHuss B KOMAaHJE HE MOryT
OBITH TPUMEHEHBI 0€3 KOPPEKIWH,
MTOCKOJIbKY OHU BBIXOJAT 33, JOMYCTH-
MBIl Auama3oH. BMecTo WMCXOmMHBIX
3HAaYeHUH  OBLUIM  KCIIOJIb30BAHBI
HCIPABJICHHBIE 3HAYECHMUS.

0x10 - STATE EEPROM _CONNECTED

IMogkmowena mamsars EEPROM ¢
HacTpoiikamu. Berpoenubit mpoduinb
MOJIBUXKKHU 3arpyKaercs W3 MUKPO-
cxembl namsata EEPROM, dro nos-
BOJISIET TIOJAKJIIOYATH PA3IUYHBIE TO-
JBUKKH K KOHTPOJIJIEPY C aBTOMATHU-
9eCKOI HACTPOUKON.
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0x20 - STATE IS HOMED KammbpoBka BBIIOTHEHA. JTO O3HA-
9AET, 9TO KA, OTHOCHTETBHOTO T10-
JIOZKEHU A OTKaﬂHGpOBaHa C IIOMOIIBIO
anmapaTHOro JATYnUKa abCOJOTHOIO
IIOJIOZKEHU A, TAKOI'O KaK KOHHeBOfI 11e-

PEKITIOIATETh.
0x1b3ffc0 - STATE SECUR ®saru 6e30macHOCTH.
0x40 - STATE _ALARM KonTposiep HaXoauTCsd B COCTOSTHUU

ALARM, noka3sbiBasi, 9TO CJIy4HUJIACh
KaKas-TO OMacHas cuTyanus. B cocro-
sann ALARM Bce KoMaH bl HTHOpU-
pPyIOTCsa 1I0Ka HE OyJeT HOoCaaHa KO-
vaunga STOP n cocrosame ALARM
JICAK TUBUPYETCS.

0x80 - STATE _CTP_ERROR Kounrposb 1o3uuuu Hapymen (uc-
[OJIb3YETCsl TOJIBKO C INAIOBBIM JIBU-
rareniem). ®yiar ycraHABIUBAETCSI, KO-
T/Ia TIOJIOXKEHNE SHKOJEPA W TOJIOXKEe-
HUE IIara CJAMIKOM JAJEKH JIPYT OT
Jpyra.

0x100 - STATE_ POWER OVERHEAT ITeperpes CHJIOBOT'O JIpaiiBepa.
Yupasjenne IBUTATEIEM OTKJIIOYEHO
JI0 BOCCTAHOBJIEHHsT pabodeil Temire-
parypsl ApaiiBepa. 9TOro He JOJZKHO
MPOUCXOIUTH B KOPOOOIHBIX BEPCHSTX
KOHTPOJIIEPA. DTO MOXKET MTPOM30UTH
B BEPCHM KOHTDPOJLIEPA C <«TOJIOW»
IIATOH W C MOMb30BATEIBLCKAM Da-
amaropoM. Penrenuwe: wmcnosb3yiiTe
Apyrou paauarop.

0x200 - STATE CONTROLLER_OVERHEAT IIeperpesach MHUKpPOCXEMa KOHTPOJI-
sepa.

0x400 - STATE  OVERLOAD POWER_VOLTAGEIIpeBsitreno HAIpsizKeHNe Ha CHIOBOI
YaCTH.

0x800 - STATE OVERLOAD POWER CURRENTIpeBbimen MakCHMAJIbHBIH TOK IO-
TpebIeHNs CUIOBOM JacTH.

0x1000 - STATE OVERLOAD USB_ VOLTAGE | Ycrapeno. Ilpesbiieno nHampsizkeHnue
ma USB. D10 mone ocrapieHo mis
coBmecrumoctu. [Iporpammuoe obec-
TeveHre He JIONIPKHO TIOJIaraThCs Ha
3HAYEHWE ITOTO TIOJIS.

0x2000 - STATE _LOW_USB_VOLTAGE Yerapeno. CidmikoM HU3KOE HAIpsi-
sxenne #a USB. 9710 mose ocrasie-
HO Jist coBMecTuMocTH. IIporpamm-
HOE oOfecredeHrne He JOJKHO TI0JIa-
raTbCs Ha 3HAYEHHUE ITOTO IOJIS.
0x4000 - STATE _ OVERLOAD USB_CURRENT | Ycrapeno. IlpeBwiieH MakCHMATh-
HbII TOK moTpebsiernst USB. 9To mose
OCTABJIEHO IIJIsT COBMECTHMOCTH. IIpo-
rpaMmMHOE ObecrnedeHne He JOJKHO
[OJIAraThCA HA 3HAYEHUE TOrO MOJIsl.
0x8000 - STATE BORDERS SWAP_ MISSET JocTukenne HeBEPHON IPAHUIIBI.
Continued on next page
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0x10000 - STATE LOW_POWER_ VOLTAGE

Hampsskenne Ha CHUJIOBOM YacTW HHU-
ke, yem Hampsikenne Low Voltage
Protection

0x20000 - STATE_H BRIDGE_ FAULT

[Tonmyuen curnas ot apaiiBepa o Henc-
MTPaBHOCTHU

0x100000 - STATE _WINDING _RES_MISMATCH

ConporusiieHust 0OMOTOK —CJIMIIKOM
CUJIbHO OTJMYAITCA JPyr OT Jpy-
ra. OOBIYHO 3TO MPOUCXOAUT C TIO-
BPEXKIEHHBIM IITArOBBIM BUTATEJIEM,
Yy KOTOPOT'O IOJHOCTBIO MJIA YaCTUIHO
3aKOpPOYEHBI OOMOTKH.

0x200000 - STATE ENCODER_FAULT

[Tonmy4uen curnasr or SHKO/IEpa O HEUC-
MIPaBHOCTHU

0x800000 - STATE _ENGINE_RESPONSE_ERRO

ROwubKa peakuuyd JaBuraresis Ha

ympasJjsiomiee Bo3aeiicteue. (Orkas
QJrOpUTMa  yIPABJEHUA  JBUTATE-
JIeM O3HadyaeT, 4YTO OH He MOXKeT
OIIpe/IeNIATh IPaBUJIbHBIE DpelleHnd
C IIOMOIIbIO IOJIyYEHHbIX JAHHBIX
obparHoii cBa3u. EanHudmHbIil 0TKA3
MOXKET OBITh BBI3BAH MEXAaHWIECKOMH
npobstemoit. IloBTopsitomiuiics cOoii
MOXKET OBITh BBI3BAH HENPABUJIHHON
HACTPOMKON J1BUrATEJIH.

0x1000000 - STATE EXTIO ALARM

OmnbKa BbI3BAHA BHEIIHUM BXOJHBIM

curaaaoMm EXTIO.

uint32_t

GPIOFlags

®aaru cocrosinnit GPIO Bxomos. 910
OMTOBAasT MAaCKa JJI TTOOMTOBBIX OTIe-
panuii.

Oxfiff - STATE_DIG_SIGNAL

Q®aru mudpPOBBIX CUTHAJIOB.

0x1 - STATE_RIGHT EDGE

HocTrkenne mMpaBoit TPAHATIHI.

0x2 - STATE_LEFT_EDGE

Jocruykenne JeBO# rpaHuibl.

Ox4 - STATE_BUTTON_RIGHT

Cocrosinue kuomku ,Brupaso® (1, eciau
HAXKaTa).

0x8 - STATE BUTTON _ LEFT

Cocrosinne kuoukwu ,Bieso* (1, eciu
HaxkaTa).

0x10 - STATE_GPIO_PINOUT

Ecinu duaar ycranossieH, BBoj/BblBOJ,
obI1IeTO Ha3HAYEHUS paboraer
KaK BBIXOM; ecaum Jar cOpormeH,
BBO/JI/BbIBOJ] PABOTAET KaK BXO/I.

0x20 - STATE_GPIO_LEVEL

Cocrosinme BBOA,/BHIBOIA OOIIIETO Ha-
3HAYEHUS.

0x200 - STATE_ BRAKE

CocrosiHue BBIBOJIA YIIPABJIEHHS TOP-
mo3om. @rar ,,1“ - ecsim TOPMO3 HE 3a-
mutan (3axar), ,,0¢ - eciu HA TOPMO3
nomaérest muraHue (pasxar).

0x400 - STATE_REV_SENSOR

Cocrosinue BbIBOjIa Jarduka 00OpO-
T0B (bsar ,,1“, ecou JATUNK AKTUBEH ).

0x800 - STATE_SYNC_INPUT

Cocrosinue Bxona cunxponusanuu (1,
€CJIM BXOJl CHHXPOHU3AIUU AKTUBEH ).

Continued on next page
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Tabnuua 6.179 — continued from previous page

0x1000 - STATE SYNC_OUTPUT

CocrosiHre BBIXOJIA CHHXPOHU3AIN
(1, econt BBIXOJ CHHXPOHHU3AINH AKTH-
BEH).

0x2000 - STATE_ENC_A

Cocrosinme HOxkKU A sukonepa (daar
1%, eciin SHKOIEP AKTUBEH).

0x4000 - STATE_ENC_B

Cocrosinue noxkku B sukoznepa (doar
,» 1, ecsiu 9HKOIED AKTUBEH).

uint8 ¢t CmdBufFreeSpace Jannoe mnosie ciykebnoe. OHO 1moKa-
3bIBa€T KOJINYECTBO CBO60,HHbIX Aa49eeK
Oydepa MenouKu CHHXPOHU3AINHN.

uint8_t Reserved [4] 3apesepBupoBaHo (4 GaiT)

uintl6é t CRC Kourposnbuas cymma

Omnmcanne: Bozspamaer nadgopManuio 0 TEKYIEM COCTOSIHUH YCTPOHCTBA.

6.2.6.88 Komanga GFWV
Kop xomanasl (CMD): «gfwvs nim 0x76776667.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza

Orset: (10 Gaiir)
uint32 t CMD Komanza
uint8 t Major MazKOpHBIT HOMED BEPCUU TTPOITHBKU
uint8 t Minor MuHOpPHBIH HOMED BEPCHH IIPOIINBKA
uintl6_t Release Howmep penmsa Bepcum mpoImmuBKu
uintl6é t CRC Konrponpuas cymma

Omnucanne: Urenne HOMepa BEPCHHU MPOIIUBKHA KOHTPOJLIEPA.

6.2.6.89 Komanga GOFW
Kop xomanasr (CMD): «gofws nin 0x77666F67.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza

Orset: (15 Gaiir)
uint32 t CMD Komanza
uint8 t sresult Pe3zynbrar BHIMOHEHNST KOMAHIBI.
uint8_t Reserved [8] 3apesepsupoBato (8 GaiiT)
uintl6_t CRC Kontposabpuas cymma

Ommucanme: Komanaa naunmupyer nepegady ynpasjieHus mpormmBke. st CoBMeCcTHMOCTH 9Ta KOMaHIA TaK-
Ke JOCTyNHA M3 MPOMUBKU. VIComb3yeTcss TOABKO Mpon3BoanuTesaeM. Vcnoabp3yeTcss TOMbBKO 3arpy3YrKOM.
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Result = RESULT _OK, eciin nepexos u3 3arpy34duka B IpOIUBKY Bo3MoxkeH. [lociie orsera Ha 91y KOMaH-
ny Beimonasiercs nepexon. Result = RESULT NO_FIRMWARE, ecin mpormiBka He Haiinena. Result =
RESULT ALREADY IN FIRMWARE, eciu 3ta koMana Oblia BEI3BaHA M3 TIPOITHBKU.

6.2.6.90 Komanpga GPQOS
Kon xomanasr (CMD): «gpos» unun 0x736F7067.
3anpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
OrBer: (26 Gaiir)
uint32 t CMD Komanna
int32_t Position Ilo3unus B OCHOBHBIX IIarax JBurare-
st
intl6_t uPosition IMosunust B Mukpomarax (uUCIoJIb3y-
€TCs TOJIBKO C IIATOBBIMU JIBUTATEIs-
mu). Bernuuna Mukpormara u auarna-
30H JIOTMYCTHUMBIX 3HAYEHUN JIsT JIAH-
HOI'O TIOJISI 3aBHCAT OT BBIOPAHHO-
ro pexkuMa JiejeHus mara (CM. moJie
MicrostepMode B engine _settings).
int64 t EncPosition Ilo3umnus sukoIEpa.
uint8_t Reserved [6] 3apesepsuposato (6 Gaiir)
uintlé_t CRC KonTtposbpHas cymma

Omnucanne: CUnThHIBACT 3HAUEHNE MOJIOKEHUS B IIarax u MHUKpOIIarax IJd ITaroBOTrO JABUTaTeJId W B IIarax

9HKO/IEPA BCEX JIBUTATEJIEH.

6.2.6.91 Komanga GSER
Kon xomanasl (CMD): «gser» miu 0x72657367.
3anpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Orser: (10 Gaiir)
uint32 t CMD Komanna

uint32 t SerialNumber

Cepuiinbiii HOMED ILIATHI.

uint16_t | CRC

Kontponbrasa cymma

Ormmucanne: Yrenne cepuitHOro HoMepa KOHTPOJLIEPA.

6.2.6.92 Komanga GUID
Kon xomanasl (CMD): «guid» umm 0x64697567.
3anpoc: (4 Gaiir)
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| uint32_t | CMD | Komanza ‘

Orset: (40 Gaiir)

uint32 t CMD Komanza

uint32 t UniquelDO VYuukamsnsrit ID 0.

uint32 t UniquelD1 Vuukanpusriii ID 1.

uint32 t UniquelD2 VYuuxamssrit 1D 2.

uint32 t UniquelD3 VYuukanpusriii ID 3.

uint8_t Reserved [18] 3apesepeuposaHo (18 GaiiT)
uintl6 _t CRC Konrpoapuas cymma

Onucanme: CYnuThIBACT YHUKATBHBIN HICHTU(DUKATOD KAXKIOrO YUIA, ITO 3HAYEHUE HE SIBJISIETCS CJIydaii-
oM. Vcmonb3yercs TOJBKO MPOU3BOAMTENEM. Y HUKAJIBHBIN HIeHTH(MUKATOD MOMXKeT ObITh HCIOJIH30BaH B
Ka4vecTBe MHUIMAJIN3AIMOHHOIO BEKTOPA [IJid onepanuii mudposanus 0y1/10a/1epa wid B KA4eCTBe CEPUitHO-
ro aHomepa ayist USB u apyrux npumeHeHwuii.

6.2.6.93 Komanpa HASF

Kon xomauasr (CMD): <hasfy nim 0x66736168.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (15 Gaiir)

uint32 t CMD Komanna

uint8 t sresult Pesysbrar BhIIOIHEHNST KOMAHIBI.
uint8 t Reserved [8] 3apesepBupoBaHo (8 GaiT)

uintl6 _t CRC Konrpompuas cymma

Onucanme: Komanma ompenensier Hamudue B KouTposnepe I10. Mcmonb3yercss TOMBKO TTPOU3BOIAUTE-
aem. lamHasi KOMaHa AOCTYyIHA TakK ke w3 mpormuBku. Vcmomb3dyercs Tosbko 3arpy3dukoMm. Result =
RESULT NO_ FIRMWARE, eciu npomuska #e naitinena. Result = RESULT HAS FIRMWARE, eciu
TIPOIUBKA HalIeHa.

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 | Komanza

Omnucanwue: /Ipukenue B JOMALIHIOKW H03UUMIO. AjropurM Jsuzkenus: 1) JIBuraer MOTOP COIJIACHO CKOPO-
crsim FastHome, uFastHome u dmary HOME DIR_FAST 1o nocTu:keHnsi KOHIIEBOTO BBIKJTIOUATENs, €CITH
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dusar HOME _STOP _ENDS ycranosien. Win gBuraer 0 JOCTUXKEHUs CUTHAJIA € BXO/A CUHXPOHU3AIMU,
ecin ycranosyien dsar HOME STOP SYNC. Uan mo nocTymjienust CUTHAJA € JATYnKa 0OOPOTOB, €CIn
ycranosser ¢pirar HOME STOP REV SN 2) nasnee nsuraer corsacto ckopocrsiM SlowHome, uSlowHome
u ¢paary HOME DIR_SLOW 1o mocrmkeHusi CUTHAJA € BXOAA CHHXPOHHM3AIWU, €CJU yCTAHOBIEH (iar
HOME MV _ SEC. Eciu psar HOME MV _SEC c6potiien, npoiryckaem 3TOT IyHKT. 3) Jajiee JBUTAeT MO-
top cortacHo ckopocrsim FastHome, uFastHome u dsrary HOME DIR,_ SLOW na paccrosinune HomeDelta,
uHomeDelta. Omucanne dbiaros n nepemMeHHbIX cM. omucanne komann GHOM/SHOM

6.2.6.95 Komanga IRND
Kop xomanasr (CMD): «irnd» nan 0x646E7269.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (24 Gaiir)

uint32 t CMD Komanna

uint8 t key CutygaiiHblii KJIro4.
uint8_t Reserved [2] 3apesepBupoBaHo (2 GaiiT)
uintl6_t CRC Kontpoarrast cymma

Onucanume: Urenne CiiyvaifHOrO 9uC/Ia W3 KOHTPOJIIEPA. VICIONMB3yeTcs TOMBKO MPON3BOIUTEIEM.

6.2.6.96 Komanga LEFT
Kon xomauasr (CMD): «lefts wnu 0x7466656C.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

: Ilpu nosryuennn KOMaH bl JIBULATEJIb HATUHAET CMENAThCs H TAHOBJICHHBIMHU
Ormmucanmne: 11 oyde oMa; left aTe A9MHAET CMEIATHCs, C 3apaHee yCTAHOBJIE
napamMerpamMu (CKOPOCTh, YCKOPEHUE), BIIEBO.

6.2.6.97 Komanga LOFT
Kop xomanasr (CMD): «lofty nan 0x74666F6C.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Onucanne: Ilpu nonyyenmn Komanzbl ,Joft nBuraresb cMmemaercs u3 TEKyLIEH TOYKHM Ha PaCCTOSHUE
Antiplay, 3asannoe B Hacrpoiikax moropa (engine settings), 3areM ABUIaeICs B TY XK€ TOUKY.
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6.2.6.98 Komanga MOVE
Kop xkomanasr (CMD): «moves nim 0x65766F6D.
Bamnpoc: (18 Gaiir)

uint32 t CMD Komanna

int32_t Position ZKesaemast 103unus (B LesbIX miarax
UJIM OTCYETAX SHKOJEPA).

intl6_t uPosition JpobHast 9acTh TO3UIMH B MHKPOIIIa-

rax. Beqnumna Mukpomara u gmama-
30H JIOTIYCTUMBIX 3HAYEHWH NI JTaH-
HOTO TIOJIST 3aBUCAT OT BBIOPAHHO-
ro pexkuMa JejieHus mara (CM. moJie
MicrostepMode B engine settings).
Ucnonb3yercss TOMBKO € IIATOBLIM

JIBALATEJIEM.
uint8_t Reserved [6] 3apesepBupoBaHo (6 GaiiT)
uintl6_t CRC KonrposbHast cymma

Orser: (4 Gaiir)
| uint32_t | CMD | Komanzga

Ounucanwe: [Ipu mosyueHnr KOMaHIBI ,MOVE JIBUTATEIb HAUMHAET TIEPEMENIAThCs (€CJU HEe UCHOJIb3yeTC sl
pexkuM ,, TTJICunxpoBxona“), ¢ 3apanee yCTaHOBJIEHHBIMU MapamerpamMu (CKOPOCTb, YCKODEHUE, yIeprKa-
HUE), K TOYKe yKazaHHOH B nosax Position, uPosition. Jdns marosoro moropa uPosition 3anaer 3nauenue
Mukporara, s DC-Moropa 310 1moJie He UCIOJIb3yercs.

6.2.6.99 Komanga MOVR
Kop xomanasr (CMD): «movrs nin 0x72766F6D.
3amnpoc: (18 Gaiir)

uint32 t CMD Komanna

int32_t DeltaPosition Cwmewienue (genbra) nosuuuu (B Le-
JIBIX TIAraX WM OTCUETaX YHKOMIEPA)

intl6_t uDeltaPosition JpobHast 9acTb CMEIEeHnusT B MHKPO-

[Iarax, HCIOJb3yeTCss TOJIBKO C Ia-
rOBBIM JBUraTejeM. Bejnumduna MHK-
poriara M JIWAana3oH  JOMyCTHMBIX
3HAYEHMIl [JIS JAHHOTO IOJIS 3aBH-
CAT OT BBIOPAHHOTO DEXUMa Jeje-
nug mwara (cm. nose MicrostepMode
B engine _settings).

uint8_t Reserved [6] 3apesepBupoBaHo (6 GaiT)

uintl6é t CRC Konrposnbuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza
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Omnucanmne: Ilepememnenne va 3anann0e cMmerenve. [Ipu mogydeHny KOMaHIbI ,MOVE" IBUTATEh HAYUHAET
cMemmarbes (ecau He ucnosbdyerca pexkuM ,, 1 TJICunxpoBxona“), ¢ 3apanee ycTaHOBJIEHHBIMY T1ADAMETPAMU
(ckopocTb, yCKOpeHue, yJepxKaHue), BJeBO wiu Bupaso (3aBucur or 3uaka DeltaPosition) Ha xonmgecrso
“MIy/1bCOB yKazauHoe B mossx DeltaPosition, uDeltaPosition. s marosoro moropa uDeltaPosition 3amaer
3HavYeHne Mukporniara, mist DC-MoTopa 3To moJie He MCIoIb3yeTcs.

6.2.6.100 Komanpga PWOF
Kog xomanasr (CMD): «pwofs wiu 0x666F7770.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza ‘

Onucanne: Hemeiennoe oTk/Iro9eHrne NUTaHus JABUrATEIsI BHE 3aBUCUMOCTU OT €ro cocrosuus. Komanma
TIpeTHA3HAYEHA JIJIS PYYHOTO YIIpaBjeHus nuTanueM asurarensd. He ciemqyer ucnons3oBaTh 3Ty KOMAHIY /TS
OTKJIIOYEHUS JIBUTATEId BO BpeMs JIBUKEHHS, TaK KaK MUTAHNE MOYKET CHOBA BKJIOUNUTHCA /I8 3aBEPIITEHUS
ABUKeHusA. g9 aBTOMATHIeCKOTO yIPABJIeHUs MATAHUEM JIBUTATENS U €ro OTKJIIOYUEHUS TOCJe OCTAHOBKH
cJIeyeT UCIOJIb30BaTh CUCTEMY YIPABJIEHUA 3JIEKTPOIUTAHUEM.

6.2.6.101 Komanga RDAN
Kop xkomanasr (CMD): «rdan» wian 0x6E616472.
Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Ortser: (76 Gaiir)
uint32 t CMD Komanza
uint16_t AlVoltage ADC ,,BuIxomHoe HamnpsizkeHune Ha 1 BBIBOJIE
obmorku A - HeoOpaboTaHHBIE JTaH-
uble ¢ AIIIT.
uint16_t A2Voltage ADC ,,BBIXOIHOE HANpsizKEHNe HA 2 BBIBOJE
obmoTku A - HeoOpabOTaHHBIE JTAH-
uble ¢ AIIIT.
uintl6_t B1Voltage ADC ,,BBIXOIHOE HATps:KeHne Ha 1 BBIBOIE
obmoTku B“ - meobOpaboranubie maH-
ubie ¢ AIIIT.
uintl6 t B2Voltage ADC ,BbIXOJIHOE HAlIPsZKEHUE HA 2 BbIBOJIE
obmoTku BY - meobpaboranHbIe TaH-
uble ¢ AIIIL.
uintl6é t SupVoltage ADC ,Hampsikenne nuranus xiodeir H-
MocTa“ HeoOpaboOTaHHBIE IJAHHBIE C
ATITL.

Continued on next page
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uintl6_t ACurrent  ADC

»Tok depe3 o6MoTKy A“ - HEeobpabo-
tauubie gannabie ¢ ATIIT.

uintl6 t BCurrent ADC

»TOK 1gepe3 obmorky B - meobpabo-
tanubie gannbie ¢ ATITT.

uintl6 t FullCurrent ADC

SomabIii  TOK® - mHeoOpaboTaHHBLIE

nauubie ¢ AITIL.

uint16_t Temp ADC

Hamnpsi>kenne ¢ gaTyuKa TEMIEpaTy-
pbl, HeoOpaboranubie ganube ¢ ALIIL.

uintl6_t Joy ADC

Heobpaboranusie manubie ¢ AIIIT
JZKOUCTHKA.

uintl6 t Pot ADC

Hamnpsizkenne Ha aHATIOrOBOM BXOJE,
Heobpaboransbie ganubie ¢ AIIIT

uintl6 t Enc_Check ADC

Hampsixkenne Ha JuHUT TPOBEPKHU TH-
1a JHKO/AEpa, HeoOpaOOTAHHBIE IAH-
wble AIII. Mcnosb3yercs njst ompe-
JIeJIEHUs THUIIA SHKOZAEPA: ¢ ogHOda3-
HBIM BBIXOJIOM uiu auddepeHInaib-
HBIA.

uintl6_t deprecated0

intl6_t A1lVoltage

,»BBIXO/IHOE HalpsizkeHne Ha 1 BbIBOJE
0bMoTKH A - oTKaIMbpOBaHHbIE [1aH-
ubie (B pecarkax MB).

intl6_t A2Voltage

,»BBIXO/IHOE HAIpPsizKeHNe Ha 2 BBIBOJIE
06MOTKH A - oTKaIuObpOBaHHbIE [TaH-
ubie (B pecarkax MB).

intl6 t B1Voltage

,»BBIXO/IHOE HampsizkKeHne Ha 1 BBIBOJIE
obmoTku B - orkasnbpoBanubie maH-
ubie (B gecarkax MB).

intl6 t B2Voltage

,»BBIXO/IHOE HAMpsiKeHne Ha 2 BHIBOJIE
obmoTku B - orkasnbpoBanubie maH-
Hble (B gecaTkax MB).

intl6_t SupVoltage ,Hampsixkenne nutanus xiodeir H-
MOCTa“ - OTKAJIMOPOBAHHBIE JAHHBIE
(B mecstkax MB).

intl6 t ACurrent »Tok 4yepe3 0OMoTKy A - orKa/nbpo-
BaHHbIE JaHHbE (B MA).

intl6_t BCurrent »TOK dgepe3 oomMoTKy B - oTkanubpo-
BaHHble JgaHHbe (B MA).

intl6 t FullCurrent LIIOMHBIA TOK® - OTKaINOpOBAHHBLIE
nauubie (B MA).

intl6_t Temp Temneparypa, OTKAINOPOBAHHbBIC
JaHHbie (B JECATBIX IOJIAX I'Payca
Ienbcus).

intl6_t Joy Kanubposauubie nannable MKONCTUKA

B YCJOBHBIX BHYTPEHHUX €IMHUIIAX.
Hwamnazon: 0..10000

intl6_t Pot

AHnajioroBplii  BXOJ, BO BHYTPEHHHX
enuuniax. JInamazomn: 0..10000

Continued on next page
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intl6 t Enc_ Check

Hampsixkenne Ha JTUHUN TPOBEPKHU TH-
ma, SHKOJEPA, IKCIOHEHUAIHHO CrJIa-
xennble ganabie AIIT. Mcnonssyer-
Cs JIJIS ONIPE/IEJIEHUs THIIA SHKOJIEPA:
¢ omHO(A3HBIM BBIXOIOM UiH audde-
PEeHIINATbLHBII.

uintl6 t deprecatedl

int32 t R Conporusiienre OOMOTOK JBUTATENIS
(st traroBoro apuraresisi), 8 MOM

int32_t L [IceBmonH Iy KTHBHOCTH OOMOTOK TBHU-
raresisi (JJIst MAroBOTO IBUTATENS), B
Mk['H

uint8_t Reserved [8] 3apesepsuposato (8 Gaiit)

uint16_t | CRC

KonTponbraas cymma

Onucanne: Yrenue aHajoroBbIX JaHHbIX, cojepzKkaiuX gadibie ¢ AT u HopMupOBaHHbIE 3HAYEHUS BEJIU-
quH. 9Ta QYHKIUS UCTOIb3YeTCs [JI TECTUPOBAHUS W KAJUOPOBKH yCTPOHCTBA.

6.2.6.102 Komanga READ

Koa komanasl (CMD): «read» niam 0x64616572.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orser: (4 Gaiir)
| uint32_t | CMD | Komanzga

Onucanme: Urenne Bcex HACTPOEK KOHTposuiepa u3 flash-mamsaTu B omepaTuBHYyIO, 3aMeHsAsS TEKyIIWe Ha-

CTPOWKH.

6.2.6.103 Komanga RERS

Kop xkomanasl (CMD): «rers» min 0x73726572.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (4 Gaiir)
‘ uint32 t ‘ CMD ‘ Komanza ‘

Omnucanwme: Yrenue BaxKHBIX HACTPOEK (KajubpoBodHble KO duIuenTsl u T.1.) KoHTpoJsepa u3 flash-
MaMsATH B ONEPATUBHYIO, 3aMEHsIs TEKYIe HACTPOUKHU. Vcmonb3yercs: TOIbKO POU3BOAUTEIEM.

6.2.6.104 Komanpga REST

Kon xomauasr (CMD): «rest» mnn 0x74736572.

3anpoc: (4 Gaiir)
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| uint32_t | CMD | Komanzga ‘

Orser: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza

Ommucanne: Komanga copoca KOHTPO/IIEPA U MEPEXOIA B PEXKUM 3arpy3dnKa, J00aBIeHa s COBMECTHMO-
cru ¢ IIporokosom Obmena 3arpysudunka. OTBera HA ITY KOMAH/Y HET.

6.2.6.105 Komanga RIGT
Kop xkomanasl (CMD): «rigty nim 0x74676972.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza

Onucanmne: Ilpu nomyyennn KomMauabl ,rigt* nBUraTesb HAYMHAET CMEMIATHCH, C 3apaHee yCTAHOBJIEHHBIMU
napaMerpamMu (CKOPOCTb, yCKOPEHUE), BLPABO.

6.2.6.106 Komanga SARS
Kop xomanasr (CMD): «sars» niam 0x73726173.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanza

Orser: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza ‘

Omnucanne: Ilpu nonydeHnn KOMaHIbIl KOHTPOJIIED BBIMOJIHIET OMEPAIUI0 COXPAHEHUs] BaXKHBIX HACTPOEK
(kasmbpoBounble K0P UUMEHTHI U T.11.) BO BCTPOEHHYIO SHEPrOHE3ABUCUMYIO LaMsiTh KOHTpoJulepa. Vc-
MOJIb3YeTCs TOTBKO TPOM3BO/IUTEIIEM.

6.2.6.107 Komanga SAVE
Kon xomauasr (CMD): «save» win 0x65766173.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (4 Gaiir)
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| uint32_t | CMD | Komanza ‘

Onucanmne: Ilpu nosyvenun KOMaH/ bl KOHTPOJLIED BBIIOIHSET OMEPAIUIO COXPAHEHUS TEKYIIUX HACTPOEK
BO BCTPOEHHYIO HEPTOHE3ABUCUMYIO TTAaMATh KOHTPOJLJIEPA.

6.2.6.108 Komanpa SPOS

Kon xomanasr (CMD): «sposy nim 0x736F7073.

Banpoc: (26 Gaiir)

uint32 t CMD Komanza
int32 t Position Ilo3urus B OCHOBHBIX IIAraxX JBUTATE-
st
intl6_t uPosition IMosunust B Mukpomarax (uUCioJib3y-
€TCsT TOJIHKO C TMATOBBIMU JIBUTATEIIS-
mu). Benmuuna MuKkpoIara u auara-
30H JIONYCTUMBIX 3HAYEHUN Uil JIAH-
HOTO TIOJS 3aBUCAT OT BBIOPAHHO-
ro pexkuMma JesieHus uara (CM. moJie
MicrostepMode B engine _settings).
int64 t EncPosition Ilo3unus sukKoIEpa.
uint8 ¢t PosFlags @yarn. 10 OGUTOBAST MaCKa JJIsT TMO-
OMTOBBIX OTIEPAIHi.
0x1 - SETPOS IGNORE POSITION Eciu ycranosien, To nosuiust B 1ia-
rax ¥ MEKPOIIArax He OOHOBJIAETCS.
0x2 - SETPOS IGNORE_ ENCODER Ecanm ycranoBieH, TO CHETIHK IHKO-
Jepa He OOHOBJISIETCS.
uint8 t Reserved [5] 3apesepeupoBano (5 GaiT)
uintl6 _t CRC Konrpoapnas cymma

Orser: (4 Gaiir)

| uint32_t

[ CMD

| Komanza

Omnmcanume: YCTaHaBIMBAECT NPOU3BOJLHOE 3HAYEHUE IOJOKEHUS B IMArax M MHUKPOIIArax /i IIaroBOTO
JBUTATEJIA W B MIarax 3HKOJEPa /I BCEX IBUTATEJICH.

6.2.6.109 Komanpga SSER
Kon xomanasr (CMD): «ssers wmu 0x72657373.

Banpoc: (50 Gaiir)

uint32 t CMD Komanza

uint32 t SN HoBwrit cepuitubrit HOMEp TIATHI.

uint8 t Key Kurou 3amuTs! fj1 ycTaHoBKU cepwuii-
HOro Homepa (256 6ur).

uint8 t Major OcHOBHO# HOMEP BEPCHH JKeJIe3a.

uint8 t Minor Bropocremnennbiit HOMEDP BEpcUu 2Ke-
se3a.

uintl6_t Release Howmep npaBok 310it Bepcuu xesesa.

Continued on next page
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Tabnuua 6.222 — continued from previous page

uint8_t Reserved [4] 3apesepeupoBaHo (4 GaiT)

uintl6 _t CRC Konrpoapuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

Onwucanne: Sanuch cepuiiHoro HoMmepa u Bepcuu xkeje3a Bo flash namsars konrposuiepa. Bmecre ¢ HOBbIM
CEepUiTHBIM HOMEPOM U Bepcueil xkeje3a nepemaércs ,,Kimoua“, TOJbKO Mpy COBMAIEHUN KOTOPOTO MPOUCXOIUT
n3MeHeHne u coxpanenne. OyHKIINSA UCIOIb3YeTCs TOJBKO Mpou3BoauTesaeM. Vcmonb3yercss TOMBKO 3arpys3-

YUKOM.

6.2.6.110 Komanpa SSTP
Kopx xomanger (CMD): «sstp» min 0x70747373.
Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Omnucanmne: [l1aBras ocranoBka. /[Buraresib OCTAHABINBAETCS C YCKOPEHUEM 3aMeEJICHUS.

6.2.6.111 Komanpga STMS
Kon xomanasr (CMD): «stms» wmmu 0x736D7473.
Banpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Onucannme: Craprt w3mepenus u Oydepusanuu CKOPOCTH, ONTHOKY CJIEIOBAHUS .

6.2.6.112 Komanpa STOP
Kon xomanasr (CMD): «stop» umu 0x706F7473.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (4 Gaiir)
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| uint32_t | CMD | Komanza ‘

Omnucanue: Hemeuiennas ocranoBka jpuraredis, nepexon B cocrogaue STOP, kimoun B pexxuve BREAK
(0OMOTKH HAKOPOTKO 3aMKHYTBI), PEKUM , yepKauua® nesakrusupyerca maus DC-apurateneii, yuepanue
TOKa B OOMOTKAaX JyIs MIAroBbIxX Jsuraresneii (¢ yuérom Power management nactpoex). Ilpu BbI3oBe 37O
KoMaH bl cOpacbiBaercs duar ALARM.

6.2.6.113 Komanpa UPDF

Kon xomanasr (CMD): «updf> wiaun 0x66647075.

Banpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Omucanume: Komanma mepeBoanuT KOHTPOJLIEP B PEsKUM OOHOBJIEHU ST TIPOITABKH. VICTIOIB3yeTCst TOIBKO Mpo-
usBoaureseM. IlojiyuuB Takyio KOMaHly, IPOIIMBKA IJIATHI yeTaHaBMBaeT duiar (f1st 3arpy34uKa), OTIIPaB-
JisleT 3X0-OTBeT U Iepe3arpyzKaeT KOHTPOJLIep.

6.2.6.114 Komanga WDAT

Kop xomanasl (CMD): «wdaty nin 0x74616477.

Banpoc: (142 Gaiir)

uint32 t CMD Komanna

uint8 t Data 3akoIupOBAHHAS MPOIITUBKA.
uint8_t Reserved [8] 3apesepBupoBaHo (8 GaiT)
uintl6 _t CRC Konrpoapnas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza ‘

Omnucanwme: 3anucbiBaer ganabe (npormusKy) Bo Flash mamars konrposepa. He Bo3spamaer pesyabrar
BBIMOJIHEHN S, XOTS MTPOIIEIYPa MOYXKET 3aBEPIIATHCA OMMUOKOi. OmubOIHOCTH 3aMUCH MTPOITUBKY W TUIT OITHO-
KJ MOXKHO y3HATh TOCJIE 3aBEPIINEHNsT TPOIEyphl. VICIOIb3yeTcss TOIbKO 3arpy39nKOM.

6.2.6.115 Komanpa WKEY

Kon xomanapr (CMD): «wkey» uiu 0x79656B77.

Bamnpoc: (46 Gaiir)

uint32 t CMD Komanza
uint8 t Key Knrod 3amuTs! 4719 yCTAHOBKHU CepHii-
HOro HOMepa (256 Gur).

Continued on next page
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Tabnuua 6.234 — continued from previous page
uint8_t Reserved [8] 3apesepBupoBaHo (8 GaiT)
uintl6 _t CRC Konrpoapuas cymma

Orset: (15 Gaiir)

uint32 t CMD Komanza

uint8 t sresult Peszynbrar BBIMOHEHNST KOMAHIBI.
uint8_t Reserved [8] 3apesepsupoBato (8 GaiiT)
uintl6_t CRC Kontposabuas cymma

Onucanne: Komanga 3anucu kioga s pacmudposku npormmsku. Result = RESULT  OK, ecin koman-
na seimoaena 3arpy3dukoM. Result = RESULT HARD ERROR, eciiz Bo BpeMmsi BBINOJTHEHUST KOMAHIbI
npowusoria omuoka. Result nenocrymen gepes dbynkuuio 6ubsmoreku write key, 3nadenue mosns oOpadarbi-
Baercst BHyTpu GyHKIUU. OYHKINS UCTOIB3YETCA TOJBKO MPOU3BOAUTENeM. MCnomb3yercss TOIBKO 3arpys-
YUKOM.

6.2.6.116 Komanga ZERO
Kop xomanasr (CMD): «zeros» niam 0x6F72657A.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Onucanme: YcraHaBIMBAET TEKYIYIO MO3uUNui0 paBHoil (. YCTaHABINBAET MO3UIUIO, B KOTOPYIO OCYIIECTB-
JIdeTcsd JIBU2KEHUe 110 KOMaH/aM 1Oove U MOVT, PABHOM HYJIIO BO BCEX CJIy4YasiX, KDOME JIBUKEHUS K [TO3UIUU
Ha3HaueHus. B mocienneM ciaydae TMO3WIMS HA3HAYEHWS MEPECUNTHIBAETCS TAK, UTO B aOCOTIOTHOM TOJIO-
JKEHUM TOYKa HAa3HAUYEHWs He MeHdeTcs. To ecTh ecin Mbl Haxoauauch B Touke 400 u apurasanck K 500, TO
KOMaHJa Zero JeyaeT TeKymryio nosuruio 0, a mo3uruio Hasnadenus - 100. He uamenser pexkum JIBUKEHUS:
T.€. €CJTH ABUKEHHE OCYIECTBIISIOCH, TO OHO IIPOIOIKACTCS; €CITA MOTOP HAXOMUIICS B PEXKUME ,,yACPKAHAA,
TO THUII YJAEPKAHUA COXPAHAETCH.

06 3TOM JOKyMeHTe

6.3 Coemectumoctb ¢ MO gna 8SMC1-USBhF

Baxwno: IIporokoust cBsizu ais kourpossiepo 8SMC1 u 8SMC4 /5 necoBmecrumbl. IIporokos cBssu st
8SMC4/5 onucan B Onucanue npomoroaa obmena. VI3-3a paziuuuil B IPOTOKOIIAX OLPEJEJIEHHOE KOJIUIECTBO
dynuximit kak 8SMC1, trak 1 8SMC4/5 He MoXKeT GBITH COMOCTABIEHO APYT € APYTOM. PeKoMeHIyeMblit cro-
co6 paborsr ¢ 8SMC4/5 - amanTupoBarh Ballle TPOrpaMMHOE 00ecIedYeHre JJist NCIOJIb30BaHus OGHOINOTEKH
libxime.

IIporpammuoe obecriedenne Xilab npeanasnadeno s konrposiepos 8SMC4 u 8SMC5, ono He Oyaer
pab6orats ¢ 8S MC1. Ins 8SMC1 ecth gsa makera nporpamm: MicroSMC n SMCVieW.

e SMCView - aro rpaduuecknit matepdeiic Ha ocaoBe Labview st korTposiepo 8SMC1. /Iiaa paboTsr
¢ 8SMC1 ucnonb3yercs: ApaiiBep OJHOTO THUIIA.
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e MicroSMC - 310 nporpammubiii gapaiisep st kourposutepos 8SMC1. Ou ucnosib3yer apaiiBep 1pyroro
runa g paborel ¢ 8SMC1 (me Tor, KoTopsil ucnonbzyer SMCView).

HoBbie KOHTpO/IEPBI MOXKHO HCIOAB30BATH C MPOrPAMMAME, HAMCAHHBIMU I KOHTpOsiepoB 8SMC1-

USBhF. [Ins 3Toro ecthb jBe BO3MOXKHOCTH:

1. Pekomennyemas. Ucnonb3zoBanue Bepcun 110 MicroSMC, koropas nomuepxuaer kak 8SMC1-USBhF
TaK ¥ HOBBbIE KOHTPOJIEPHL. B 3ToM ciay4dae 1O MicroSMC oTKpbIBaeT BCe HalIEHHBIE HOBBIE KOHTPOJI-
JIEPBI B PEXKMME IKCKJIIO3UBHOTO TOCTYIA JJIs 00ECHedeHus pa3IeeHusl JOCTyna U B3aUMOIEHCTBIE C
HUMH BO3MOXKHO TOJBKO ¢ omomnibio ¢hyuknuit API korrposiepos 8S MC1-USBhF uepe3 6ubaunorexky
USMCDLL, ucnons3ytorryio MicroSMC. Ckagars Bepcuto MicroSMC ¢ mofaepKKoit HOBbIX KOHTPOJI-
JIEPOB MOXKHO Ha, crpanutie [Ipozpammmoe obecnevenue.

2. Ympasjenue TOJbKO HOBbIME KOHTpoOsiepamu 6e3 [0 MicroSMC ¢ momoripio mepexonnoit Gubanorexn
USMCDLL/libximec. Wcnosp3yiiTe 3Ty BO3MOXKHOCTB, €CJIM BaM Tpebyercsi oHOBpeMeHHas pabora 110
MicroSMC (mina yupasienus kourposiepamu 8SMC1-USBhF) u paGora ¢ KoHTpoJLIepAME HOBBIME C
nomolipio 6ubiuoreku libxime. Ckauars nepexonnyio 6ubnuoreky USMCDLL/libxime MoxkHO 10 9107

CCbLJIKE.

ITpu nepexone ¢ kouTposiepa 8SMC1 Ha 8SMC4/5 MBI coBeTyeM 3aMeHNUTh (DYHKIMHU Baleil mporpaMMb
Ha UCHoJb3yemblie (byHrnun oudauoreku libximce. Huke B Tabmmie onucano coorBercreue ¢yukimmii API
kouTpostepoB 8SMC1-USBhF u HOBbIX KOHTPOJIEPOB: B MEPBOM CTOJNONE yKazaHa (DYHKIHsS OUOIHOTEKH
USMCDLL, Bo BropoMm - coorBeTcTBYIOMmuii naparpad B onucanuu Koarposuiepa 8SMC1-USBhF, B Tperbem
- 0COOEHHOCTH 3TOH (DYHKIUK B MEPEXOMHON OHOIMOTEKE IIPK UCIOJIb30BAHAN C HOBBIMUA KOHTPOJIIEPAMHU.

DyHkUMS 8SMC1-USBhF HoBblii KoHTpoNnep

USMC _ Init 7.5.3 Ucnonbzyer dyuknmio libxime enumerate  devices,
KOTOpas OIIPAIITUBAET BCE COM-
mOpThl B CHCTEME, a  takke  (DyHK-
IAn get_enumerate_ device_information,*
get enumerate device serial,
get device count*®, get_device_name,
open__ device.

USMC _ GetState 7.5.4 Ucnonszyer dyukuuun libxime get status u

get__engine_ settings. ®marm AReset, EMReset,
RotTrErr Bozspamaemoii crpyktypst USMC _State
BCerma MpUHUMAIOT 3Ha4ueHne false.

USMC _SaveParametersToFlagh7.5.5

Ucnonsayer dyHKIHIO libximc

command_save_ settings.

USMC _GetMode 7.5.6

Ucnonwszyer dyuknunu libxime get edges  settings,
get_power_ settings, get_control_ settings,
get_ctp_ settings, get_sync_out_ settings. B
Bo3Bparaemoit crpykrype USMC _ Mode daarn
EMReset, ResetRT, SyncOUTR, EncoderEn,
EncoderInv, ResBEnc, ResEnc Bcerma npuammaior
snadenue false, dpsrar SyncINOp Bcerma pasen true.

USMC _SetMode 7.5.7

Ucnons3yer Te ke  dyHKIUWH, Y9TO ©
USMC _GetMode, a Takxke ux <«set » aHa-
goru, wuraopupyer diaaru RotTeEn, RotTrOp,
ResetRT, SyncOUTR, SyncINOp, EncoderEn.

Continued on next page
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Tabnuua 6.238 — continued from previous page

DyHkums 8SMC1-USBhF HoBblin koHTpOnNEp

USMC _ GetParameters 7.5.8 Ucnonwszyer dyukiuu libxime get  secure_ settings,
get_engine_ settings, get_move_ settings,
get_feedback__ settings, get_power_ settings,
get_control_ settings, get _ctp_settings,
get _home_ settings, get_sync_out_settings.

Bosspaiaer  HyJeBble  3HAYEHHsS — IAPAMETDPOB
BTimeoutR, BTimeoutD, MinP, MaxLoft,
StartPos.

USMC _SetParameters 7.5.9 Ucnons3yer Te ke  dyHKIUH, 9TO ©
USMC GetParameters, a Takxe wux «set »
anasioru, wurHopupyer mnapamerpsl BTimeoutR,
BTimeoutD, MinP, MaxLoft, StartPos.

USMC _ GetStartParameters | 7.5.10 Ucnonwszyer dyuknuu libxime get move_ settings,
get _engine_ settings. Qjaru WSyncIN,
SyncOUTR, ForceLoft Bosspaimaemoit crpyk-
Typsl USMC _StartParameters Bcerja npuHUMAIOT
suauenue false.

USMC _Start 7.5.11 Ucnonwszyer dpyukuuu libxime get move_ settings,
get _engine_ settings, a TakxKe UX «set_» aHajoru
n dysKIMio command_ move.

USMC _Stop 7.5.12 Ucnonbsyer dyuknuio libxime command_ stop.
USMC _SetCurrentPosition 7.5.13 Ucnonbzyer dyukmnuio libxime set position.
USMC __GetEncoderState 7.5.14 Ucnonszyer dbynkuumio libxime get  status.

USMC _GetLastErr 7.5.15 He momudwunupyer mepemaBaemblii eif mapamerp.

Onmbky Bemmonuerus ¢yuakmuii USMC_ mMoxHO
OTCJIEIUTD IO HEHYJIEBOMY KOJLy BO3BPATA.
USMC _Close 7.5.16 Ucnonb3yer dyuknmio libxime close  device.

Tlepexomuast 6udbsmoreka USMCDLL we Tpebyer mjist CBOeit pabOThI 3aMyINEHHOrO B (DOHE MPUIOYKEHUST
MicroSMC.exe u ucnosb3yer 6udmoreky libxime.dll ais B3ammoseiicTBusi ¢ HOBBIMEU KOHTPOJIJIEPAMU.

Bcee dyukiun USMC | Britouaiolue B cebsi HECKOJIBKO BbI30BOB (dyHKIWmiT libxime, npepsiBaioT cBOE BbI-
TIOJTHEHWE, €CJIA OHA U3 COCTABJMIONNX uX (pyHKmuit libximce Bo3Bparmaer ommoKy. B 3ToM ciydae BO3MOKHA
HEIOJIHA 3aUCh HACTPOEK B KoHTpoJutep. HenysieBoit Koz Bo3spara ¢dyuknuu USMC  pasen Koy Bo3Bpara
BBITIOJIHEHHO ¢ ormmoOKoi dyrknnn libxime.

Tectosast mporpamma: usmedll libxime test.zip

Yrobsr kourposiep 8SMC1-USBhF paboran nox ynpasnenuem Windows 10, He0GX01uM0O OGHOBUTH MUKPO-
uporpamMMmy KOHTpoJuiepa Ao nocsenneii sepcuu (25.05). Bee coorsercrByronume nporpaMmMbl MOXKHO HARTH
Ha 3ol crpanute. [Tonupiii naker nporpammuoro obecnevenus u noaaepzkku i Windows 8. Iocsennsas
nporueKa v.2505 - obmosena g windows 8 u 10.

Baxkno: g obnoBnenus mporuBku Bam norpedyercs win Windows 7 wim Windows 8.1. Ckopee Bcero,
BBI HE CMOKeTe OOHOBHUTH HPOIUBKY 110/ yrupasyienuem Windows 10

Ecau Bor x0THTE OTpeMOoHTHpOBaTH KOHTpOLIepbl 8SMC1-USBhF, obparurecs k MeHeIKEDPY, KOTOPBIH TTPO-
man obopymoBanue. Eciin KOHTAaKTHI MeHemKepa ObLIN yTepsSHbI, BBl MOXKeTe HamucaTh Ha sales@standa.lt.
BaxXHO 0TMeTHUTD, YTO CTOMMOCTH PEMOHTA MOXKET ObITH COIIOCTABMMA CO CTOMMOCTBHIO HOBOI'O KOHTPOJLIE-

pa.
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6.4 TavimayTbl libximc

IIpu pabore ¢ mporpammoit Xilab nnm HamucaHum COOCTBEHHBIX MPHUIOKEHHH C HUCIOIb30BAHUEM [ibxrimc
JefiCTBYIOT TafiMayTbl JJisi JeTEKTUPOBAHUS OIMMHOOK Wn Oojiee cTaOMIbHOM paboThl KOHTpoJiepa. Humke
MPUBEIEH CITUCOK TAWMayTOB, WX [JINTEIHLHOCTh W YCJIOBUS NMPUMEHEHUs. TaiiMayThl ONTUMU3UPOBAHDI IJIsT
paborsr uepe3 coemuuenne USB Ha coBpemennoM KommbioTepe. IIpn co3mannmu COOCTBEHHOM IENMU MepeTatn
YIPABJIAIOIIEr0 CUTHAJIA HEOOXOINMO YIUTHIBATH 3a€PKKU JINHUU CBA3M, YTOOBI TaliMayThl HE CpAOATHIBAJIH.

KOHTPOJIJIEPOM TIOCJI€ €r0 mepe3arpy3kun
AJIA IIePEe3aITUBKH.

Kornma nmpoucxomur Hazsanwne Bpewms B Mmunnce-
KyHJIaxX

Taiimayr npu nepeuducsaenun ycrpoiicrs. | ENUMERATE TIMEOUT TIME 100

Ecmm we ynaérca omnpeneauTh TUM

YCTPOUCTBA.

[MonbiTKa OTKPHITH MOPT. DEFAULT TIMEOUT TIME 5000

Ozkuanue JAHHBIX OT YCTPOWCTBA. DEFAULT TIMEOUT TIME 5000

Ot orkpsitus ycrpoiicrsa 1o navana pa- | RESET TIME/2 50

OOTHI C HUM.

Oxxkumanue nossierus ycrpoiicrsa npu | RESET TIME * 1.2 5120

zamycke nponeaypbt nepesanuBku u ero | DEFAULT TIMEOUT TIME

epe3arpyske.

Oxupnanne mocse 3anucu cexkropa dum | FLASH SECTIONWRITE TIME 100

MAMSITH TIPY [ePE3AJIUBKE.

TaitmayT mombiTok ycranoButh cBs3b ¢ | XISM_ PORT DETECT TIME 60000

6.5 Ckpuntbl XlLab

o Kpamxoe onucanue A3bKa
— Tunw dannvlx
— Hnempyryuu

— ObsasaeHue NEPEMEHHBLL

— Qynryuu

e [lodceemxa cunmaxcuca

— Banucv 6 aoe XILab

Cosdanue obsexma muna <ocoy

— Karuesvie u 3ape3epeuUpPoO6aAHHBbLE CA06aG

o Jlonoanumenvroie gynryuu, npedocmasasemoie XILab

3adeporcka 8bINOAHEHUA CKPUNMA

Cosdanue obsexma muna «gpating

Cosdarue cmpyxmypo, KaaubposKu

— IHoayuenue caedyrowezo cepuiinozo nomepa

— Osicudanue 0ocmanosky 06UNCEHUA
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— Qynryuu bubsuomexuy libzimc
o [Ipumepni
— Crpunm-npumep pabomoi ¢ bUMOBHLMU MACKAMU
— Ckpunm ckanuposanus u 3anucu 6 gatin
— Mno200cHbIT CEPUNM YUKAUNECKO20 08UHCEHUA
— O0HOOCHBLT CEPUNM YUKAUYECKO20 06UNCEHUSA
— Ckpunm nposepku kaaubposku domaunet: No3uLUY
— Ckpunm 0 NOUcka CepuliHoiL HOMEPOE KOHMPOANEPOS
— Crkpunm nepemew,enus u 0Hcudanus
— Crkpunm cayuatinozo cdeuza
— Ckpunm ycmanosru ny.ae8ot no3uyuy
— Ckpunm daa aémomecmuposarus
— Tecm ma nepecevenue 2panuy,
— Tecm nacmpotixu ¢ 3aMEHYMbLM KOHMYPOM
— Ckpunm duckpemmnozo deusicenus
— OKCNOHERYUANDHOE USMEREHUE TIO3UYUUY UCTIONb3YIOULUE USET UNILS
— Ilazoswiti crpunm ucnoavb3youul user units
— Ilazoswiti cxpunm
— Tecm kaaubposky domawrets nosuyuu cuznanry co exoda EXTIO
— Ckpunm deusicenus no sin

— Crkpunm nepemewernus no cuenasy co exoda EXTIO. Jlsusicenue ocyuecmensemcs 6 user
units

— Bepoammnuvie mecmot
— Crkpunm evnosnaowuts pad cmewenuts ¢ Kaiubposkot
— Tecm na nponyck waz08

- C%‘punm mecmuposaruA CUHRTPOHU3AUUU

- O%'])UH’IIL mecmuposaHUuA oUWUOOK CUHTPOHU3AUUU

CxpurnroBsiit 36k Xilab peanmusosan ¢ momombio QtScript, or B cBoto ouepens ocHoBan Ha ECMAScript.

ECMAScript — 310 BecrpauBaeMblii paciiupsieMblil He UMEIOIIUil CPeICTB BBOIA,/ BbIBOA S3bIK IIPOIPAMMUPO-
BAHUsI, UCTIOJIb3YEMbIil B KAY€CTBE OCHOBBI JIJIsi TIOCTPOEHUS IPYTUX CKPUMITOBBIX S3BIKOB. CTaHIApTU3NPOBAH
MexkayHapoauoii opramusanueit ECMA B cnemudukanuu ECMA-262.

QtScript (u, coorBercreenno, XILab) ucnosb3dyer Tperbio pegakuuio crangapra ECMAScript.

6.5.1 KpaTkoe onucaHve si3bika

6.5.1.1 Twunbl gaHHbIX

B ECMAScript nognep:kupatorcs aeBaTh THIOB ganubix. Tpu u3 uux (Reference, List, u Completion) uc-
MOJIB3YIOTCS TOJBKO KAaK MPOMEXKYTOUYHBbIE PE3y/IbTaThl pacdera 3HadeHuil Bbipaxkenuii. OcraBiimecs mecrb
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THIIOB 3TO:

e Heompenenénnprii,

e Hynesoii,

o Jloruueckuii,
e CTpOKOBHIiA,
e YwmcoBoii,

OOBbeKTHBIIA.

6.5.1.2 NHcTpykuum

HawuboJee pacnpocTpanertbie KoHcTpyKimn s3bika, ECMAScript mpegcraBienbl B Tabuie HIXKE:

HazsaHue

MpumeHeHne

KpaTkne cBefieHus

Baok

{[<cmucok mrCTPYKUMIT>]}

HeckosibKO HHCTPYKITHiT MOKHO 00be/Ir-
HATH B OIWH OJIOK (PUTYPHBIME CKOOKa-
MU.

OO6mbsiBIeHME TIEpE-
MEHHOU

var < CIUuCOK OODbSIBJICHUS TTEPEMEHHDBIX >

Ilepemennass 0OBbABISETCS C TOMOIIBIO
KJTI0YEBOrO CJIOBA «Vars.

IIycras wHCTPYK-
st

Touka c 3amaTOoit ABIAETCS MTyCTOH WH-
cTpyKnueil. 3aKaHYMBaTh CTPOKH TOU-
KOl ¢ 3amsATOi He 00sg3aTesIbHO.

YceiioBue

if (<ycnosue>) <mucrpykuusa> | else
<HHCTPYKIWST > |

YCJI0BHOE BBIIIOJIHEHHE MOZKHO [IPOU3BO-
JIUTH C TIOMOIIBIO KJIIOYEBBIX CJIOB «if . ..
else». Eciin ycioBre BepHO, TO BBITTOIHS-
eTcst MHCTPyKIus O6Ji0Ka if, B mpoTuBHOM
CJIydae BBIIOTHSAETCS HHCTPYKIUs OJI0Ka
else, ecii OH MPHUCYTCTBYET.

Iukn

do <remo mukma> while (<ycosue>)
while (<ycmoBue>) <remno mukmra> for
([<BBIpazkenne 1>]; [<ycaoBue>|; [<BbI-
paxxenue 2>|) <resto nuK/Ia>

Hukn MOXKHO peaan30BaTh HECKOJIBKU-
MH pa3nuaHbIiMu criocodbamu. Popma «do

while ...» BblIOJHAET TEJIO LHUKJIA
KAK MUHUMYM OJIUH Pa3 U [OKA YCJIOBUE
BepHo. ®opma «while do ...» BBI-
MOJTHSET TeJIO TUKJIA TIOKA YCJIOBUE BEP-
Ho. @opma «for ...» BBIMNONHSET BbIpA-
JKeHue 110 Havyasa (Bbipaxkenue 1), a 3a-
TEM BBINOJTHAET TEJIO UKJIIA KazK /bl pa3
MOCJIe BBITIOJTHEHUST UTEPATUBHOTO BhIPA-
JKeHNsT (BbIpAYKeHHe 2) U MPOBEPKH YCII0-
BUsI Ha, UCTUHHOCTbD.

Bosspar

return |<BeIpakenune |

IIpekpamaer BomosHeHNE (GYHKIUN U
BO3BPAIllaeT BbIPDAXKEHUE KAK Pe3yJIbTaT.

Teneparus uckio-
YeHMS

throw <sbrpaxkenune>

lenepupyer ucCKIIOYEHHE, KOTOPOE MO-
2KeT ObITH 0OpAOOTAHO KOHCTPYKIHEH try
(cM.HMKE).

Continued on next page
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Tabnuua 6.240 — continued from previous page

HazsaHnue

Mpumenerue

Kpatkue ceegenus

Biok try

try <6uiok > catch (<uaenruduxarop™>)
<6mok> try <6usok> finally <6iok>
try <6sok> catch (<ugentuduxarop>)
<6sok > finally <610k >

Ucnonp3yercss cOBMECTHO € UCKITIOUEHU-
avu. Koncrpyknus «try catch ...
finally» nerTaercst BHITOMHUTH OJIOK try.
Eciu B 9TOM 6J10KE TIPOMCXOINT MCKITIO-

qeHue UICHTUPUKATOD, TO BHITOTHSIETCS
conmep:xxkumoe O0ka catch. ITocme Bcero
0e3ycJIOBHO BbIOIHsETC Os10K finally.
Oun u3 6710k0B «catchy u «finally» mo-
KET OTCYTCTBOBATh.

6.5.1.3 Ob6bsBNEHVE nepemMeHHbIX

Ilepemennbie ONpeAESsIIOTCS € HOMOIIBIO KJIIOYEBOrO ¢JIoBa var. Ilpu oObsaBIeHUN mepeMeHHas IOMeIaeT-
¢ B 00JIACTH BUIUMOCTH, COOTBETCTBYIOILYIO (DYHKIMU, B KOTOPOH OHa OObLsABIsAeTCA. Fcim mepeMenHast
o0bsaBIsieTcs BHE (DYHKIWI, OHA MMOMEMIAETCs B TIOOAJBHYIO obsacTh Buaumoctu. Co3maHne mepeMeHHON
MIPOUCXOUT TIPY TIOJIY Y€HWH yIpaBJeHus (pyHKIHeH ¢ eé obbsapaenueM. Vin mporpaMmoi, ecyid mepeMeHnHast
rnobasbra. Ipu coznanuu nepemennoit B ECMAScript ona npuobperaer 3uadenne undefined. Eciu mepe-
MeHHas OObsBJIEHA C UHUIMAIM3ANMEH, MHAITUAJIU3AIUS IPOUCXOIUT HE B MOMEHT CO3/IaHUs IEPEMEHHOMH, a
TIPU BBIMOJHEHUH CTPOKU C WHCTPYKIUEH var.

6.5.1.4 Knouesble n 3ape3epsmpoBaHHbIE C/I0Ba

C.TIe,ZLyIOH_[I/Ie CJIOBa ABJIAIOTCA KJIIOYEBBIMU B A3bIKE W HE MOTYT OBITH KCIIOJIL30BAHBI KaK I/I,ZLeHTI/I(bI/IKaTOprI

break else new var
case finally return void
catch for switch while
continue function this with
default if throw

delete in try

do instanceof typeof

Cuieytorue Ca0Ba UCHOIB3YIOTC KAK KJIIOYEBbIE B MIPEJJIAra€MbIX PACIINPEHUSAX U 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

6.5.1.5 ®yHkuum

Oyukiun 8 ECMAScript sasasgrorcs obbekramu. @yHKIMY, KAK U JIIOObE APYrHe O0bEeKTHI, MOI'YT XPAHUTHCS
B [IEPEMEHHBIX, O0bEKTAX U MACCUBAX, MOTYT MEPEIABATHCI KAK apryMEHTBI B Apyrue (hYHKIUH U MOTYT BO3-
Bpamarbed Gyaruusavu. OyHkimu, Kak u Ji00bie Jpyrue 00beKTbl, MOI'yT uMeTh cBoiicTBa. CyecrBeHHOR
crieruduaeckoit 4epToit GyHKINN SBASETCS TO, YTO OHU MOTYT OBITH BBHI3BAHBI.

B rekcre mporpammbl nmerHoBanuyio dyHKIHIO B ECMAScript 06bI9H0 OnpeaesisaoT CIeIyoImuM CrrocodoM:

function sum(argl, arg2) { // o function which takes two parameters
return argl + arg2; // and returns their sum

}
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6.5.2 lNoaceBeTka cMHTakcuca

IIpudT Tekcra B OKHE CKPHUIITA UMEET IMOACBeTKY cuHTakcuca. [Isera:

Tun BbipaxkeHns yser npumep oTobparkeHns
Ipousponbuble Gyuxiuu | duoneroppii | my_function();
Oyuknnn XILab cuHuAi get_status();
[Tonoxuresbabie ducsia 3eJIeHbIi a =100;
OrpuriaresibHbIE YUCTA KPAaCHbIH b =-200;
Kommenrapun cepoIit

Bce ocranbHoe YEPHBIH var s = "a string";

Bo Bpewms BoinosHeHusi ckpunTa (GHOH CTPOKH C MOCTETHEN BHIMOJHEHHON KOMAHIIONH MEHSeTCs Ha TEMHO-
cephiit ¢ acToToit obHoBeHus 1 pa3 B 20 Mc.

6.5.3 dononHutenbHble yHkUuK, npegocTasnsiemble XlLab

Ha nanmoit kKapTunke m300paskensl (pyHKIEH, KoTopble XILab mpegoctaBisger i HCIOIb30BAHUS B CKPHUII-
TaX B JIONOJHEHUE K CTAHJAAPTHBIM (DYHKIHMAM S3bIKA.

var s = "a string";
e log(string text [, int loglevel]) - 3amuce B mor XILab
e msleep(int ms) - 3a1epKKa BBIIOJHEHUS] CKPULITA
e new_axis(int serial number) - cozganue o6beKTa THIA «OCH»
e new _file(string filename) - co3manue obbexra Tuna «daitas

e new_calibration(int A, int Microstep) - co3manue CTpyKTypbl KAaIUOPOBKY [JIs [IepeJadn KajiubpoBaH-
HBIM (DYHKITHSIM

e get next serial(int serial) - nosyuenue ciaenyrouero cepuiiHoro Homepa
e command wait for stop(int refresh period) - oxumanue OCTAHOBKY JIBUKEHUS
e a takxke Bce dbynkiuu oubamoreku libxime (cm. Pyrkosodcmeo no npozpammuposaruio)

Kpowme sroro, B ckpunrax onpeesieHbl U JOCTYIHBI [IJIs UCIIOJIb30BAHNUSA BCE KOHCTAHTBI IPOTOKOIA OOMEHa.
IIpumep ucnoavaosarus.

6.5.3.1 3anucb B nor XlLab

ITpousBoauTes BbizoBoM dyHKum log(string text [, int loglevel] ). TonucsiBaer B mor XiLab crpoky text. Ecan
nepemaércst BTopoit mapamerp loglevel, To coobienne moMydaeT COOTBETCTBYOMINHA YPOBEHD TOTTHPOBAHUS 1
0TOOPAKAETCS COOTBETCTBYIOIMIAM I[BETOM.

Loglevel | Tun

1 Error

2 Warning
3 Info

Ilpumep:
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var x = 5;
log("x = " + x);

Ipumep ucnosvb3o06aHus.

Samenanue: ne pexomendyemcs vavieams Gynkyuyu unmepdetica Xilab (3anucv 6 a0z) waue 00nozo pasa 6
20 mc.

6.5.3.2 3apepxxka BbINOSIHEHUS1 CKPUNTa

Ipoussoaurcs BorzoBoM (ynkuuu msleep(int ms). Ckpunrt Jesaer mnay3y B JAHHOM MECT€ BbINOJHEHUSI
JJIMHOM MS MUJIJIMCEKYH/I,

Ilpumep:

msleep(200);

Ilpumep ucnorb3osaHuA.

6.5.3.3 Co3pgaHue obbekTa TUNa «0OCb»

Mmuoroocesoit naTepdeiic XILab Takxke mpegocTaBasgeT BO3MOXKHOCTDH YIPABAATh KOHTPOJIEPAMU TOCPEI-
cTtBOM CKpunToB. QOTIMYus COCTOAT B TOM, 4TO HEOOXOIUMO sIBHO YKA3bIBATH, KAKOMY KOHTPOJLIEPY IOCHLIA-
ercs KoMana. st 9T0ro BBOAMTCH HOBBIH THII OOBEKTA «OCh», KOTOPbII MMEET METO/Ibl, COBIAIAIONINE 110
uMeHam ¢ GyHKIuIMu oubauomery . lnenTudukamnys mpoOUCXOAUT 110 CEPUAHOMY HOMEDPY. KOHTPOJIIEPA.

IIpumep:

var x = new_axis(123);
x.command_move (50) ;

B sTOoM npumepe B 11epBOii CTPOKe CKPUIITA IPOMCXOAMT CO3JAHUE OCH C MMeHeM IepeMeHHOH X, KOTopas
COOTBETCTBYET KOHTPOJLIEPY € CepuiiHbIM HOMEpoM «123». Ecam Takoil KOHTpOJLIep He MOIK/IIOYEH K KOM-
MBIOTEPY, TO CKPHTIT BHIJACT OMMUOKY BHITIOJIHEHAS W 3aBEPITATCA. BO BTOPOIi CTPOKE 0CH X TTOJAETCSt KOMAHIA,
nepeMecTuThCst B Koopauuary 50 [mraros].

IIpumep ucnoavaosarus.

6.5.3.4 Co3pgaHue obbekTa Tuna «daiin»

Ckpuntor Xilab umeror Bo3MOKHOCTH uTenus u3 daitna u 3anucu B dai. JIjag 37oro HeobXxoaumMo co3maTh
00bekT THuma ait u paborars ¢ HuMm. Umsa daita yka3pBaeTcs npu co3maHuu B KOHCTpyKTOpe. OObekT
HMeeT craemyomme QyHKIuu:
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Tun_ eo3spama
Nmsa  byukiun

Kparkue cremenus

bool open()

OrkpoiBaer daitin. @aitr OTKPHIBALTCS HA YTEHUE-3AIKCh, €CJTH TO BO3MOXKHO; €CJIU HET,
TO TOJIBKO Ha YUTEHWE.

void close()

3akpsbiBaer daii.

Number size()

Bossparmaer pasmep daiina B HaiiTax.

bool

YeranapimBaeT TeKyIIyto HO3HIMIO B (aiine B pos GaiiT' .

seek(Number

pos)

bool N3menster pazmep daiina mo size 0aiit. Ecan size MeHbIE TEKYIEro pasMepa, To gaiin
resize(Number | obpesaercs, eciu Gosibliie, TO AOMOJHAETCH HYJISAMU.

size)

bool remove()

Vnansger daii.

String

Yuraer crpoky u3 daitia, HO He Oosiee mazrsize Gaiir. /laHHBIE 9UTAIOTCSI B KOIUPOBKE

read(Number | utf-8.

maxsize)

Number SamucbiBaer cTpoKy B (baitn, HO He Oosiee maxsize Gaitr. Jannble 3amuCbIBAIOTCS B KO-
write(String IupoBKe utf-8, CUMBOJI KOHIIA CTPOKY TIOIB30BATEh JOJKEH 3AMNCATH CAMOCTOSITEIHHO.
S, Number | Bo3ppamaer KOJHYIECTBO 3AMUCAHHBIX OAHT, AUO0 -1, €CIM TPOU3OIIIA OIITHOKA.
maxsize)

Bce dyukmum paboTs! ¢ daiiamu, BO3BpAIIAIOIie 3HaUeHne THTIA bool, BO3BPAIIAIOT «trues B CIydae yCIexa,
B HpoTUBHOM ciayuae «falses.

Ucnosnb3yiite cuMBOI «/» Kak pasjenurTenb myreil 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 linf
var macf =

var f =

new_file("/home/user/Desktop/file.txt"); // An ezample of file name and path on Linuw
new_file("/Users/macuser/file.txt"); // An ezample of file name and path on Mac

winf; // Pick o 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

}

H[)’U,.M,(i]) UCTOAB3OBAHUA.

6.5.3.5 Co3gaHue cTpykTypbl Kanndoposku

dynknusa new _calibration(double A, int Microstep) upunumaer B kadecrse napamerpos Koddduuuent A
nepecyera W3 IIAroB B IMOJIb30BATEILCKUE €IUHUIBI U Jejenne mukpomara Microstep (nmbo mosydennoe
panee BbI30BOM (dyHKINH get engine settings B mone Microstep Mode, mnbo 3a1aBaeMoe O/THON N3 KOHCTAHT
MICROSTEP MODE ) u Bosspamnaer crpykrypy tuna calibration t, koTopyo mHeobXxomumo nepeiarh B
kasubpoBanubie get  /set  * dbyHKUMM JJis [0Sy YeHus /3a1aHUs BEJIMYUH B II0JIb30BATE/IbCKUX €MHUIAX.
Cuterytomue JiBe 3anucu (PYHKIMOHAIBHO SKBUBAJIEHTHDIL:

! Brritru u3 daitna: ecau no3uIUs HAXOAUTCS 33 npegenamu ¢aiiia, To seek () HE JIOJI2KEH HEME[JIEHHO PACIIUPATEH (Daiii.
Ecmu 3anucek BeInosHAETCS B 9TOH nO3unuu, daiin 1oaKeH ObITh pacmupes. ComepuMoe daiiia MeX,1y IpeJblIyIuM KOHIIOM
daiisia u HoBeiMu 3anucanubivMu ganabiME HE YKABAHO u Bapbupyercs mexay minardopmamu 1 paiiIoBeIME CHCTEMAMH.
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// create calibration: type 1
var calb = new_calibration(cl, c2);

// create calibration: type 2
var calb = new Object();
calb.A = cl;
calb.MicrostepMode = c2;

Hpumep UCTIOAB30BAHUA.

6.5.3.6 MonyyeHne cnepyrouiero cepuiiHoro Homepa

dyukuua get next serial(int serial) mpuHEMaeT B KadecTBe mapaMeTpa YHMCJIO W BO3BPAIAeT HAMMEHBINIA
CEepUiHBII HOMED W3 CIHMCKA CEePUITHBIX HOMEPOB OTKPBITHIX YCTPONCTB, KOTOPBIH OOJIbINE TEPEJaHHOTO eif
mapamMerpa. Ecau Takoro cepuitHOro Homepa Het, TO Bo3Bpamaercsa 0. dta dyHkiusg ymnobHa 1jisi aBTOMAaTH-
9ECKOTO CO3IaHusi 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 stom mpuMepe B 1epBoit CTPOKE TPOUCXOIUT MOy IE€HNE TTEPBOTO CEPUUHOTO HOMEPA, BO BTOPOIt - CO3/TaHNe
00BEKTA OCH IT0 ITOMY CEPUITHOMY HOMEPY, B TPETHEH - MOy YeHre CJIEIYIONIEro CEPUHHONO HOMEPA U CO3IAHNE
ocu JIJisi Hero.

IIpumep ucnoavaosarus.

6.5.3.7 Oxunpganune ocTtaHOBKU ABUXEHUS

®dynkuns command wait_for stop(int refresh period) ocramapimBaer BBIMOJHEHWE CKPUNTA 10 TEX
1op, TOKa KOHTPOJIJIEp He TNPEKPATHUT JBUKeHue, To ecTh, noka duaar MVCMD RUNNING B uiene
MvCmdSts crpykrypsl, Bo3Bpamaemoil dyukuueit get status(), we Oymer cuar. PyHKIUA CKPUIITOB
command _wait_for stop manpsimyto ucrnonb3yer ¢gyurmuo command _wait _for stop 6ubmmorexu libximce
U [PUHUMAET B KAYECTBE AapaMerpa YucJiO, O3HAYAONIEE [IEPUOJUYHOCTD (B MUJUIMCEKYH/IAX) CYUTbIBAHUS
COCTOSIHUS KOHTPOJLIIEPA.

Ota GyHKIU TaKKe MPUCYTCTBYET KAK METOJ 00bEKTa TUIA «OCh».

IIpumep ucnoavaosarus.

6.5.3.8 ®PyHkunn 6ubnmoTekn libximc

Oyukiuu 6ubsmoreku libxime nadmnalonmecs Ha «get  » CYUTHIBAIOT M3 KOHTPOJLIEPA HACTPOWUKW W BO3-
BPAIAIOT COOTBECTBYIOIIYI0 KOMAaHIe CTPYKTYPY maHHbiX. PyHkiunm 6ubanorekn libximc HagmHAOIIHECST
Ha «set  » OPUHUMAIOT KAK [apaMerp CTPYKTYPY JAHHBIX M 3alUCBIBAIOT 3TU HACTPORKU B KOHTPOJLIED.
3amoJIHUT CTPYKTYPY JAHHBIX s Set-(DyHKIWI MOXKHO ABYyMs CITOCODAMU:

® BBI3BATH COOTBETCTBYONIYIO get-byHKIMO 1 MoauduIpoBaTh HEOOXOAUMbIE TIOJIS

// set settings: type 1

var m = get_move_settings();
m.Speed = 100;
set_move_settings (m);

e co3garh 00bekT (Object) u 3amOHUTDL BCE €r0 CBOWCTBA (properties) ¢ MMEHAMHU UYJIEHOB CTPYKTYPBI C
y4IeTOM PErucTpa.
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// set settings: type 2
var m = new Object;

m.Speed = 100;
m.uSpeed = 0;

m.Accel = 300;
m.Decel = 500;
m.AntiplaySpeed = 10;
m.uAntiplaySpeed = 0;

set_move_settings (m) ;

HeobxoauM0 OMHUTD, YTO HPU UCHOJb30BAHUE [IEPBOIO CHOCODA B KOHTPOJLIED IIOCHLIACTCS JIOMOJIHUTEI b=
Has KOMaH7a (BbI3bIBAETCS HE TOJLKO Set-(DYHKIWUSA, HO U get- mepe 9TUM), a TPU UCIOJIH30BAHUU BTOPOTO
croco6a HeOOXOAMMO MHHUIMAIN3UPOBATH BCE CBONWCTBA 0OBHEKTA, COOTBETCTBYIOIIME NMEHAM “JIEHOB CTPYK-
Typbl. Ecin B 00beKTEe KaKOe-TO CBOMCTBO OyAET MPOIYIIEHO, TO OHO OYAeT CUNTATHCS PABHBIM Hy 0. Ecan
B 00bekTe OymeT 0ObIBIEHO KAKOe-TrO0 JOMOJHATEILHOE CBOMCTBO, HE BXOSINEEe B CTPYKTYPY JAHHBIX, TO
OHO OyJIeT IPOUrHOPUPOBAHO. ECiu THII JAHHBIX KAKOrO-JIr00 110Jist He OyJIeT COOTBETCTBOBATH TUIY JAHHBIX
CTPYKTYPBI, TO OyIeT MpOnN3BeIeHO MpUBEJAeHNe THIOB Mo mpasuaaMm EcmaScript. CTpyKTypbl TaHHBIX J1JTsT
BCEX KOMAaH/I OMHUCAaHbI B TiaBe Onucanue npomoxoia.

IIpumep ucnoavaosarus.

6.5.4 lpumepnl

B sTom pazesne npuBeieHbl TPUMEPHI TUIINYHBIX AeHCTBUN, KOTOPBIE MOXKHO BBIIIOJHATH C MTOMOIIBIO CKPHUII-

ToB XILab.

6.5.4.1 Ckpunt-npumep pabotbl ¢ GUTOBLIMY MacCKamMu

/*

* Bit mask example script

*

* Description of the script:

* This script clearly shows how to work with bit masks.

* This script or part of it may be needed when working with any of our other commands that use,
—bit masks. For example, the <«set_home_settings» command

*

* To run the script, upload 2t to the XILab software

*/

var a = new_axis(get_next_serial(0)); // take first found azis
var gets = a.get_status(); // read status once and reuse it

var gpio = gets.GPIOFlags;
var left STATE_LEFT_EDGE;
var right = STATE_RIGHT_EDGE;
var mask = left | right;

var result = gpio & mask;

log( to_binary(left) + " = left limit switch flag" );

log( to_binary(right) + " = right limit switch flag" );

log( to_binary(mask) + " = OR operation on flags gives the mask" );
log( to_binary(gpio) + " = gpio state" );

n

log( to_binary(result) +
if ( result ) {

log("At least one limit switch is on");
} else {

log("Both limit switches are off");
}

= AND operation on state and mask gives result" );
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// 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;

6.5.4.2 Ckpunt ckaHupoBaHus n 3anucu B (aiin

/*

* 4 script which scans and writes data to the file

*
* Description of the script:

* This script scans and writes the data to a .csv file.

* The script can be useful if you are using the system to scan an area and/or capture frames
*

* To run the script, upload @t to the XILab software

*/

var start = 0; // Starting coordinate in steps
var step = 10; // Shift amount in steps
var end = 100; // Ending coordinate in steps

var speed
var accel

300; // mazimum movement speed in steps / second
100; // acceleration value in steps / second™2
100; // deceleration value in steps / second”2
100;

var decel
var delay

var m = get_move_settings(); // read movement settings from the controller
m.Speed = speed; // set movement speed

m.Accel = accel; // set acceleration

m.Decel = decel; // set deceleration

set_move_settings(m); // write movement settings into the controller

var f = new_file("C:/a.csv"); // Choose a file name and path
f.open(); // Open a file
f.seek( 0 ); // Seek to the beginning of the file

command_move (start) ; // Move to the starting position
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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 daiia I UCIOIb30BAHNS C MPUBEJIEHHBIM BBINIE CKPUITTOM

6.5.4.3 MHOroocCHbI CKpPUMNT LUKINYECKOro 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 <n XILab

*

* To run the script, upload ¢t to the XILab 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)
{
for (var i = 0; i < number_of_axes; i++)
{
go_first_border(axes[i]);
go_second_border (axes[i]) ;

}

msleep(100);
}

function axis_configure(axis)
{

var speed = 1000; // Mazimum movement speed in steps / second
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var accel = 2000; // Acceleration value in steps / second™2

var decel = 5000; // Deceleration value in steps / second~2

axis.command_stop(); // send STOP command (does immediate stop)

axis.command_zero(); // send ZERO command (sets current position and encoder 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 amnother border
}
}

6.5.4.4 OpHOOCHDBIV CKPUNT LUKJINHECKOr0 OBUXKEHUSA

/%

Single awis cyclic movement script

Description of the script:
Does cyclic movement between two border points with set values of acceleration,
deceleration and top speed. The script is similar to the "Cyclic" button in XILab

* 0% X X X % %

To run the script, upload @t to the XILab software
*/

var first_border = -10; // first border coordinate in mm
var second_border = 10; // second border coordinate in mm
var mm_per_step = 0.005; // steps to distance translation coefficient
var delay = 100; // delay in milliseconds
var calb = new_calibration(mm_per_step, get_engine_settings().MicrostepMode); // createy
—calibration structure
command_stop(); // send STOP command (does immediate stop)
command_zero(); // send ZERO command (sets current position and encoder value to zero)
while (1) { // infinite loop
command_move_calb(first_border, calb); // mowve towards one border
command_wait_for_stop(delay); // wait until controller stops mowving
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command_move_calb(second_border, calb); // move towards another border
command_wait_for_stop(delay); // wait until controller stops mowing

}

6.5.4.5 Ckpunt nposepku KanmbpoBKM AoMaLLHEN No3uuun

/%

* Homing test script

*
* Description of the script:

* This script tests homing function by Tepeatedly moving to a Tandom position,

* doing quick stop and then homing, for all azes found. The script is similar to the GO
* Home button in XILab

*

* To run the script, upload 2t to the XILab software

*/

var axes = [];

var number_of_axes = 0;
var last_serial = 0;
while (serial = get_next_serial(last_serial)) // get next serial number and repeat for each azes.
{

axes [number_of_axes] = new_axis(serial);

log(”Found axis " + number_of_axes + " with serial number " + serial);

number_of_axes++;

last_serial = serial;

while (1) { // infinite loop
for (var i = 0; i < number_of_axes; i++)
{

homing_test (axes[i]);

function homing_test (axis)

{
var shift_low = 0; // minimum shift distance in steps
var shift_high = 10000; // mazimum shift distance in steps
var speed_low = 100; // minimum movement speed in steps / second
var speed_high = 5000; // mazimum movement speed in steps / second
var time_low = 1; // minimum wait time in seconds
var time_high = 10; // mazimum wait time in seconds

axis.command_home () ; // send HOME command (find home position)

axis.command_wait_for_stop(100); // wait until controller stops moving

var m = axis.get_move_settings(); // read movement settings from the controller

m.Speed = rnd(speed_low, speed_high); // set random speed from a range of speeds between
—'"speed_low" and "speed_high"

axis.set_move_settings(m); // write movement settings into the controller

var shift = rnd(shift_low, shift_high); // pick random shift wvalue 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"
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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);

}

6.5.4.6 Ckpunt as1s noncka CepuiitHbIX HOMEPOB KOHTPOJIJIEPOB

/%

* List azis serials script

Description of the script:
An exzample of a script that searches for all the serial numbers of controllers
and outputs them to the log.

* % % X %X %

To run the script, upload tt to the XILab software
*/

var i = 0; // Declare loop iteration variable
var serial = 0; // Declare serial number wariable
var axes = Array(); // Declare azes array
while (true) { // The loop
serial = get_next_serial(serial); // Get next 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]l = a; // Add it to the array
i++; // Increment counter
}
for (var k=0; k < axes.length; k++) { // Iterate through array elements
log ( "Axis with S/N " + axes[k].serial + " is in position " + axes[k].handle.get_status().
—CurPosition ); // For each element print saved axis sertal and call a get_status() function

}

6.5.4.7 Ckpunt nepemelteHus n o0XXugaHus

/%

* 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 @t to the XILab software

* 0% X 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
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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 s 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

6.5.4.8 Ckpunt cny4vaiiHoro cgsura

/*

* Random shift script

*

* Description of the script:

* This script does shifts on random offset from a specified range of distances
* with a random speed from a chosen range of speeds.

* To run the script, upload @t to the XILab software
*/

var axes = [];
var number_of_axes = 0;
var last_serial = 0;
while (serial = get_next_serial(last_serial)) // get newxt serial number and repeat for each awmes.
{

axes [number_of_axes] = new_axis(serial);

log("Found axis " + number_of_axes + " with serial number " + serial);

number_of_axes++;

last_serial = serial;

while (1) { // infinite loop
for (var i = 0; i < number_of_axes; it++)
{

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
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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);

}

6.5.4.9 CkpunT ycTaHOBKU Hy/MeBO# No3vuun

/*

* Set zero script

*

* Description of the script:

* Thts script changes "standoff" setting (found on "Home position" page in the XILab "Settings'),

—so that the current position becomes the home position.
* The script is very convenient 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 ¢t there.
*

* % X % %

* 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-volatile 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 @t to the XILab software

*/

var axes = [];
var number_of_axes = 0;
var last_serial = 0;
while (serial = get_next_serial(last_serial)) // get newxt serial number and repeat for each awmes.
{

axes [number_of_axes] = new_axis(serial);

log("Found axis " + number_of_axes + " with serial number " + serial);

number_of_axes++;

last_serial = serial;

}
for (var i = 0; i < number_of_axes; i++)
{
set_zero(axes[i]);
}

function set_zero(axis)
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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 0
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
—variable
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 positiony,
—1nto 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 is "homing command is being ezecuted"
if (axis.get_status().MvCmdSts != MVCMD_HOME) // if current state 4is 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 ezception and terminate

}

var new_pos = axis.get_status().CurPosition; // read whole part of new position into "new_pos'y
—wvariable

var new_upos = axis.get_status().uCurPosition; // read microstep part of new position into
—'"new_upos" wvariable

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_postition' structurey
—to this value

h.FastHome = saved_fast; // set "FastHome" parameter in "home_position'" structure to a savedy
—value

h.uFastHome = saved_ufast; // set "uFastHome' parameter in "home_position" structure to ay
—saved value

axis.set_home_settings(h); // write movement settings into the controller

axis.command_move (old_pos, old_upos); // move to initial position

do { msleep(100); } while (axis.get_status().MvCmdSts == (MVCMD_MOVE | MVCMD_RUNNING)); //i
—query controller state every 100 ms while movement state is "movement command is being executed"

if (axis.get_status().MvCmdSts != MVCMD_MOVE) // if current state is not "movements completedy
—successfully"” (MVCMD_RUNNING unset, MVCMD_ERROR unset, last command MVCMD_MOVE) then movement,
—was tnterrupted

{
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throw "Script aborted: return to position failed."; // throw an ezception and terminate
}

axis.command_zero(); // send ZERO command (sets current position and encoder walue to zero)

log("Done."); // log success

6.5.4.10 Ckpunt gns aBTOTECTMPOBAHUS

/*

* Autotester script

*

* Description of the script:

* The script tests the controller with a stage using a set of tests.

*

* Note: This is a rather difficult script to learn, since it uses a large number of commands and,
—structures.

*

* To run the script, upload 2t to the XILab software
*/

TTocMoTpeTs TOTHBIH KOJT

6.5.4.11 Tecrt Ha nepecedeHune rpaHul,

/*

* Border crossing test

*

* Description of the script:

* The script checks the correct operation of the connected external limit switch

*

* How to comnect wires?

#* You must connect 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 2t to the XILab software

*/

const MVCMD_ERROR = 0x40;
const MVCMD_RUNNING = 0x80;

var axis = new_axis(get_next_serial(0));
var m = axis.get_extio_settings();
var s = axis.get_status();

var count_error = 0;
var count_good = 0;

function Border0ff ()

{
m.EXTI0OSetupFlags = 0x01;
m.EXTIOModeFlags = 0x10;

axis.set_extio_settings(m);
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function BorderOn()

{
m.EXTI0SetupFlags = 0x01;
m.EXTIOModeFlags = 0x00;

axis.set_extio_settings(m);

}

function BorderCycle()
{
BorderOn();
msleep(50);

Border0ff () ;
msleep(100);

log("You have to connect the common",2);

log("input/output pin on the backplane connector to",2);

log("the 2nd limit switch pin on the stage connector", 2);
log("Also its recommended to load the profile for your stage", 2);

log(">>> Start testing", 3);

while (1)

{
axis.command_left();
msleep(200);
BorderOn();
msleep(200);
s = axis.get_status();

if (s.MvCmdSts & MVCMD_RUNNING)

{

count_error++;

log(">>> ALARM ! Crossing through the limit switch !" ,1);
}
else
{

count_good++;

if (!(count_good 7% 50))

log(">>> " + count_good + " cycles were done correct, " + count_error + " cycles were done
< incorrect", 3);

}

BorderOff () ;
}

6.5.4.12 TecTt HACTPOIKN C 3aMKHYTbIM KOHTYPOM

/*
* Closed loop tuning test
*
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* Description of the script:

* The script checks the parameters of a closed loop

*

* Note: This s a rather difficult script to learn, since it uses a large number of commands and,
—structures.

*

* To run the script, upload @t to the XILab 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; // Overwrite feedback type, because in profiley

—feedback is encoder

var SENG = global_axis.get_engine_settings(); // Save information about engine (nominal current,,
—steps per revolution)

var SENT = global_axis.get_entype_settings(); // Save information about engine type
var SEDS = global_axis.get_edges_settings(); // Save information about edges
/*

* Clear FRAM for synchronization

* real full step with full step of firmware
*/

log("Clearing FRAM", 1);
global_axis.command_clear_fram() ;
msleep(4000) ;

/*

* Restore controller settings

*/
global_axis.set_feedback_settings (SFBS) ;
msleep(100);

global_axis.set_engine_settings(SENG) ;
msleep(100);

global_axis.set_entype_settings (SENT);
msleep(100);

global_axis.set_edges_settings (SEDS);
msleep(100);

/%
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* 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 MicroStepsTolLeft = [];

var EncToRight = [];

var EncTolLeft = [];

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 = GPOS.EncPosition;

while (EncPos == GPO0S.EncPosition)
{
msleep (40);
GPOS = global_axis.get_position();

}
EncPos = GP0OS.EncPosition;
}
/%
* Start measurements
*/
for (var i = 0; i < STORE_COUNT_MICROSTEPS; i++)
{

GPOS = global_axis.get_position();
var EncPos = GP0S.EncPosition;

while (EncPos == GP0S.EncPosition)
{

msleep (40);

GPOS = global_axis.get_position();
}
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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] = GP0S.EncPosition;

/*
* Stop moving
*/

global_axis.command_stop();

/*

* Check all walues

*/

for (var i = 0; i < STORE_COUNT_MICROSTEPS; i++)

{
var diffMicrosteps = MicroStepsToRight[i] - MicroStepsToLeft[i];
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);
}
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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);

6.5.4.13 Ckpunt AUCKPETHOro ABUXEHUSI

/%

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 2t begins to shift discretely along the Y axis, with a programmable pause after each offset.
#* The script can be useful if you are using the system to scan an area and/or capture frames

*

* [arning: enter the serial numbers of your awes!

*

* Note: This 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 XILab software

*/

// Enter the serial numbers of your azes.
serial_number_x = 14889;
serial_number_y = 14888;

var x = new_axis(serial_number_x);
var y = new_axis(serial_number_y);

// Installing the source data
var x_target_coordinate = 5000; // first border coordinate
var delay = 100; // delay in milliseconds

var y_first_border = 0; // first border coordinate

var y_second_border = 5000; // second border coordinate
var y_step = 100

var y_direct = 1

// Calibration and positioning of the azes to their original positions.
x.command_stop(); // send STOP command (does immediate stop)

.command_zero(); // send ZERO command (sets current position and encoder value to zero)
.command_stop(); // send STOP command (does immediate stop)

.command_zero(); // send ZERO command (sets current position and encoder value to zero)

< < M

.command_move (x_target_coordinate); // move to wards one border
.command_wait_for_stop(10); // wait until controller stops moving
.command_move (y_first_border); // move towards one border
.command_wait_for_stop(10); // watt until controller stops moving

<< MM

// Movement in discrete samples along one azis from the end to the end
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// 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);

}

6.5.4.14 DkcnoHeHuManbHOE N3MEHEHNE NO3ULIUM UCNOJIb3YIOWME 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 2t to the XILab software

*/

// Main characteristics
var time_discre = 10; // Discreteness of movement control (ms)
var end_err = 0.01; // The accuracy of reaching the final coordinate of the movement.

var full_move = 6; // Total movement in mm

// If you change the equation of motion, you will need to change the equation for the correctiomy
—veloctty, since this change is not linear.

var K = 0.4;

var Glob_err = 0;

// Advanced setting.

var mm_per_step = 0.00125; // Distance in gr for 1 completed step.

var calb = new_calibration(mm_per_step, get_engine_settings().MicrostepMode); // 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 walue to zero)

6.5. Ckpuntbl XlLab 384




8SMC5-USB
PykoBsopgcteo nonb3osarens, Boinyck 2.30.3

log("Start:");
// Setting O speeds and accelerations.
zero_movesettings() ;

/7

go_position(full_move, time_discre)

// Function for calculating the set speed and acceleration
function set_movesettings(time, corr_speed)

{
// Speed, Accel, Decel setting.
var m = get_move_settings_calb(calb); // read movement settings from the controller

// The equation of speed is equal to the derivative of the equation of motion.
m.Speed = KxMath.exp(K*time/1000 )+ corr_speed;

set_move_settings_calb(m, calb); // write movement settings into the controller

log("Speed = " +m.Speed);
log("corr_speed = " +corr_speed);
}

// Set the initial parameters of motion
function zero_movesettings()

{
var m = get_move_settings_calb(calb); // read movement settings from the controller
m.Speed = 0.1; // set movement speed

set_move_settings_calb(m, calb); // write movement settings into the controller

}

// A function of calculating target coordinates from time
function current_target_coordinate(time)
{
// The equation of motion. The time is set in milliseconds. The position at the initial time is,
HO-
return (Math.exp(K*time/1000) - 1);
}

// The calculation of the correction speed
function speed_corr (err_pos)
{
Glob_err = Glob_err + err_pos*0.35;
return Glob_err;

}

// The main moving
function go_position(full_time, time_discre)
{

Glob_err = 0;

var end_position = full_move;

// Setting the movement to the desired coordinate.
command_move_calb(end_position, calb);

// Pause before starting to move, to turn on the power button.
msleep(300) ;
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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 O
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 =1i + time_discre
}
while (Math.abs(pos - end_position) > end_err); // Completion when the end of the movement is,
—reached with the specified accuracy.

}

6.5.4.15 Lllarosbiii ckpunT NCnosnb3yowmnii user units

/*
For calb step script

Description of the script:

In the script, the user units are configured, after which there is a departure to the leftmosty
—position and then a certain number of shifts occur untel the right position is reached. Eachy,
—position is recorded in a .csv file.

*

*
*
*
*

* Note: This is a rather difficult script to learn, since it uses a large number of commands and,
—structures.

*

* To run the script, upload 2t to the XILab software

*/

command_home () ; // send HOME command (find home position)
command_wait_for_stop(100);

command_zero () ;

command_wait_for_stop(100);

// Setting the walue to convert to user unit
var mm_per_step = 0.00125; // steps to distance translation coefficient
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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 = ix*delay;
command_movr_calb(shift, calb); // Move to the nezt 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

6.5.4.16 Lllarosbiii ckpunt

/*

* Step script

*

* Description of the script:

* In the script, there is a departure to the leftmost position and them a certain number ofy

—shifts occur until the right position 2s reached. Each position is recorded in a .csv file.

*

* 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 @t to the XILab 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;
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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 nexzt position
command_wait_for_stop(delay); // Wait until controller stops moving
f.write(time + "," + get_status().CurPosition + "," + get_status().uCurPosition+ "," + "\n" );
— // Get current position, potentiometer value and date and write them to file
i = i+1;
} while (i < shift )
f.close(); // Close the file

6.5.4.17 Tect kanubpoBku gomaluHer no3uuun curHany co exoga EXTIO

/%

Homing test with extio

Description of the script:

The script starts calibration when a signal is received from a gemeral purpose digital input/
—output (extio)
*

*
*
*
*

* How to connect wires?

* You must connect to the HDB-26 connector (pin 25 on the controller).

*

* 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 XILab software

*/

const MVCMD_ERROR = 0x40;
const MVCMD_RUNNING = 0x80;

var axis = new_axis(get_next_serial(0));
var m = axis.get_extio_settings();
var s = axis.get_status();

var count_error = 0;
var count_good = 0;

function Border0ff ()

{
m.EXTIOSetupFlags = 0x01;
m.EXTIOModeFlags = 0x10;

axis.set_extio_settings(m);
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function BorderOn()

{
m.EXTI0SetupFlags = 0x01;
m.EXTIOModeFlags = 0x00;

axis.set_extio_settings(m);

}

function BorderCycle()
{
BorderOn();
msleep(50);

BorderOff () ;

msleep(2500) ;
log(">>> Start testing", 3);
while (1)
{

axis.command_home () ;

msleep(1500) ;

BorderCycle();
BorderCycle();

command_wait_for_stop(100);
s = axis.get_status();

if (s.MvCmdSts & MVCMD_ERROR)

{

count_error++;

log(">>> Alarm! Homing broken", 1);
}
else
{

count_good++;

if (!(count_good % 50))

log(">>> " + count_good + " cycles were done correct, " + count_error + " cycles were done
—incorrect", 3);

}

}

6.5.4.18 Ckpunt gBmxeHus no sin

/%

Motion by sin function

Description of the script:
A script for moving with a change in speed according to the trigonometric law.

* % X %X %

The script can be useful for precise positioning of a laser or motorized mirror
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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 2t to the XILab software

*/

var delay = 100;

/* Definition of delta and initial phase*/
var df = 0.05;
var £ = 0;

/* Definition of package */
var GETS = new Object();

// Initial installations

var move_set = get_move_settings();
var speed = 3000;

var amplitude = 1000;

var nomber = 100;

var time = 1000;

var pos = 0;

var Pi = 3.1415;

df = Pi/nomber;

command_zero() ;

var pos_read = new Object();
while (1)
{

pos_read = get_position();

// Movement to a point with an increase in the wveloctty amplitude
for (i = 1; i <= nomber-1; i++)
{

f = dfxi;

move_set.Speed = speed * Math.sin(f);
pos = amplitude*i /nomber;

set_move_settings (move_set) ;
command_move (pos) ;
while (Math.abs(pos_read.Position - pos)>move_set.Speed/10)
{
pos_read = get_position();

}

// Movement to a point with 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;
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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) ;

6.5.4.19 Ckpunt nepemeuwieHns no curHany co sxoga EXTIO. [suxeHune 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 s a rather difficult script to learn, since it uses a large number of commands and,
—structures.

*

* To run the script, upload @t to the XILab software

*/

// Main characteristics

var time_discre = 10; // Discreteness of movement control (ms)
var nomspeed = 5;

var end_err = 0.015;

var low_position = 0; // Move to position for low EXTIO
var high_position = 180; // Move to position for high EXTIO

// Advanced setting.

var gr_per_step = 0.015; // Distance in gr for 1 completed step.

var calb = new_calibration(gr_per_step, get_engine_settings().MicrostepMode); // createy
—calibration structure

// Setting the starting position.

command_stop(); // send STOP command (does immediate stop)

command_wait_for_stop(10); // wait until controller stops moving

command_home () ;

command_zero(); // send ZERO command (sets current position and encoder walue to zero)

log("Start:");
// Setting O speeds and accelerations.
movesettings() ;

extiosettings();
/7

go_position(time_discre)

function extiosettings()
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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
msleep(time_discre);

}

6.5.4.20 BepositHbie TecTbl

/%

Probabilistic tests

*
*
* Description of the script:

* The script Tuns a set of repeatable tests a certain number of times and is expected to fail.
*

*

Note: This ts a rather difficult script to learn, since it uses a large number of commands and,
structures
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*
* To run the script, upload 2t to the XILab software
*/

Ilocmorpers mOJTHBIH KO,

6.5.4.21 CkpunTt BbINOAHAIOWNIA Psig 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, themn 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 ¢t to the XILab software

*/

const LEFT = -1;
const RIGHT = 1;
var axes = [];
var number_of_axes = 0;
var last_serial = 0;
while (serial = get_next_serial(last_serial)) // get next serial number and repeat for each azes.
{

axes [number_of_axes] = new_axis(serial);

log("Found axis " + number_of_axes + " with serial number " + serial);

number_of_axes++;

last_serial = serial;

// Start the main function for all avaliable azes
for (var i = 0; i < number_of_axes; i++)
{

main(axes[i]) ;

function main(axis)

{
axis.command_move(0,0); // Go back to the origin.
msleep(500);

/% Creating and filling the calibration structure for specifying distances in um */

var calibration = new Object;

calibration.A = 5; // 1 step correspond to 5 um for S8MT50-100BS1

calibration.MicrostepMode = axis.get_engine_settings().MicrostepMode; // Get MicrostepMode,
—from controller settings
[ REARAAAAAAKAA AR KA AR KA AR FAKAKAAAKIAK KA AR AKKKAKK )

/* Main cycle */

var N = 10; // Number of shifts
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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) ;
}
}

6.5.4.22 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 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 XILab software

*/

function abs(x)
{

return ((x > 0) 7?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) ;
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/*
* Check for encoder
*/
var encoder = 1
command_zero ()
var first = get_status() .EncPosition
command_movr (100)
command_wait_for_stop(300)
var second = get_status().EncPosition
if (abs(second - first) < 2)
{
encoder = 0
log("It seems like here are no encoder", 2)

}

command_home () ;
command_wait_for_stop(300);
command_zero () ;

msleep(200);

// Store old move settings
var MOV = get_move_settings();

// Set fast speed and accel\decel
var MOV2 =get_move_settings();
MOV2.Speed = MOV.Speed * 2;
MOV2.Accel MOV.Accel * 2;
MOV2.Decel MOV.Decel * 2;

for(var i=0; i < 1; i++) // Set default settings first
{
set_move_settings (MOV2) ;

// Move long. ..
command_move (20000) ;
command_wait_for_stop(300);

// Set prev settings back
set_move_settings (MOV) ;

// Move back
command_move (0) ;
command_wait_for_stop (300) ;

if (encoder > 0)
{
var lost = get_status().EncPosition
if (abs(lost) > 1)
{
log("Lost " + lost + " pulses", 1)
}
else
{
log("All is OK");
}
}

else
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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");
}
}

6.5.4.23 Ckpunt TectupoBaHusi 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_specification/Appearance_and_
caconnectors/Une_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 @t to the XILab 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();

var calb = new_calibration(l, MICROSTEP_MODE_FRAC_256);

function abs(x)
{

return (x > 0) ? 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);
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// SSNO settings

var SSNO = get_sync_out_settings(calb);
SSNO.SyncOutFlags = SYNCOUT_ENABLED;
SSNO.Accuracy = 0.5;
set_sync_out_settings (SSNO, calb);

// SMOV settings

var SMOV = get_move_settings_calb(calb);
SMOV.Speed = 1000;

SMOV.Accel 500;

SMOV.Decel = 1000;

SMOV.AntiplaySpeed = 50;
set_move_settings_calb(SMOV, calb);

// SENG settings

var SENG = get_engine_settings();

SENG.NomSpeed = 5000

SENG.EngineFlags = ENGINE_ACCEL_ON | ENGINE_LIMIT_VOLT | ENGINE_LIMIT_CURR;
SENG.Antiplay = 50;

SENG.MicrostepMode = MICROSTEP_MODE_FRAC_256;

SENG.StepsPerRev = 200;

set_engine_settings (SENG) ;

function send_all_asia()
{
for (var i = 0; i < dot_num; i++)
command_add_sync_in_action_calb(ASIA[i], calb);

function check_all_asia()

{
var GETS;

for (var i = 0; i < dot_num; i++)
{
log("> Checking movement ASIA[" + i + "]", 3);
msleep (ASIA[i].Time / micro2mili);
GETS = get_status_calb(calb);
if (abs(GETS.CurPosition - ASIA[i].Position) < dX)

log(">>> OK! GETS.CurSpeed = " + GETS.CurSpeed, 3);
else
log(">>> Error! GETS.CurPosition = " + GETS.CurPosition + ", ASIA[" + i + "].Position = " +,
—ASIA[i] .Position, 1);

}
}

function test1()

{
ASIA[O] .Position = 22.5;
ASTIA[O] .Time = 300000;

ASIA[1] .Position = 45.0;
ASTIA[1].Time = 300000;

ASIA[2] .Position = 32.5;
ASTIA[2].Time =300000;
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ASIA[3] .Position = 10;
ASTIA[3].Time = 300000;

ASIA[4] .Position = -11.5;
ASTIA[4].Time = 300000;

function test2()

{
ASIA[O0] .Position = -22.5;
ASTIA[0].Time = 300000;

ASIA[1] .Position = -45.0;
ASTIA[1].Time = 300000;

ASIA[2] .Position = -32.5;
ASTIA[2] .Time =300000;

ASIA[3] .Position = -10;
ASTIA[3].Time = 300000;

ASIA[4] .Position = 11.5;
ASTIA[4] .Time = 300000;

function test3()

{
ASIA[O] .Position = -6;
ASTIA[0].Time = 300000;

ASIA[1] .Position = 6;
ASTIA[1].Time = 300000;

ASIA[2] .Position = -6;
ASTIA[2] .Time =300000;

ASIA[3] .Position = 6;
ASTIA[3].Time = 300000;

ASIA[4] .Position = -6;
ASIA[4].Time = 300000;

command_zero() ;

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) ;
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command_zero() ;

set_default();

log(">>> Function test3() started", 3)
test3();

send_all_asia();

check_all_asia();

msleep(500);

6.5.4.24 Ckpunt TecTupoBaHusi 0IMOOK CUHXPOHU3ALUU

/*

* 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 ver. 2.2.0 to ver. 2.2.4.

* To begin the test, the first what you need to do is connect 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 tezt),
—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 ¢t to the XILab software

*/

var axes = [];
var number_of_axes = 0;
var last_serial = 0;

while (serial = get_next_serial(last_serial)) // get newxt serial number and repeat for each 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

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

6.5. Ckpuntbl XlLab 399




8SMC5-USB
PykoBsopgcteo nonb3osarens, Boinyck 2.30.3

set_sync_out_settings(GSNO); // set synchronization out settings

for (i
{
GETS = get_status();// get information about device
command_movr (201, 0); // shifting position for 201 steps
command_wait_for_stop(100); // Wait until the movement is complete

0; i < 10; i++) // testing cycle

if (GETS.CurPosition != 0)// get device current position and compare it with O
{

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 exist
}

}

6.6 Henoppep>xmnBaembie npumMepsbl

o IIpumep wecmuocrozo urwmepgetica XILab

Ipumepor das pabomos ¢ ammenroamopom das Python u LabView

o [Ipozpamma das omnpasky xKomand na xonmpoanrep XIMC' ¢ woumpoanrepa AVR

o Mmnozoocesoti unmepgetic na Python

Baxxnuo: Hwxke npusenensl npuMeps!, HaligeHHbe B IHTEpHETE C OTKPBITHIM UCXOIHBIM KOIOM 3a paboTo-
CITOCOOHOCTDH TTPUMEPOB OTBEYAET WX Pa3pabOTINKN

6.6.1 lNpumep wectnocHoro nHrtepderica XlLab

IIporpamma no3sossier paborars ¢ 6 ycrpoiicTBaMu B PexKu-
Me peasbHOrO Bpemenu Ha 3 rpadwukax IIpeaBapuressbHO
’ CKOMITMJINPOBAHHbIE MPUMepPbI ObLIM cOOpaHBI C MO-
mombio Visual Studio 2013.

& = & IIpumep m pyKoBocTBO BbhLiIoxkKeHbI Ha GitHub: https:
//github.com /sushchev /testwfa.

o iCONT0

- R B 6.6.2 Mpumepbl ans paboTbl C aTTEHIDATOPOM
o o — —— Pyth LabVi
e ansa Python n LabView

B sT0oM mpoekTe ObLI0 peanmn30BaHO HECKOJIBKO IPOCTHIX IPHU-
MepOB UCOIb30Banust mpoTokoia LibXIMC ¢ konTpoaepoM
8SMC4/5-USB. B kadecTBe yIpaBisieMOro yCTPOHCTBA HC-
TIOJTB30BAJICS BPAIAIOIIAICS OMTHIECKU aTTeH0aTop. IIpu-
MepbL Koda Ovbiau Hanucanv, wa Python 3.4, a maxowce 6 cpede npozpammuposanus LabView.

ITpumep u pykoBoacTBO BhLIoXKeHbI HA GitHub:
https://github.com/Negrebetskiy /Attenuator.

File Edit View PI’OJECt Operate  Tools Window Help aq:ﬁl_‘
[ . '

e |JpLpr|lLuL|u|||u||L| |+;|| % [y o—=
6.0 henop,p,epstaemme npyumepsbl - 400
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6.6.3 lporpamma gns oTnpaBku KOMaHp,
Ha koHTponnep XIMC c konTponnepa AVR

Baxkno: Hanwucano B AtmelStudio7? qa Atmel ATMEGA2560 16AU 1432 1 ucnoib3yercs ¢ KOHTPOJIJIEPOM
XIMC n marosemv asurarenem ST59181.3008-B

Yro JeJiaeT 3Ta IporpamMmma:

o [lomydaer TexyImee MOJOKEHWE MIATOBOTO JIBU-
raresis.

o Ilepemeriaer ero Bj€BO Ha 3 CEKYH/IbL U OCTAHAB-
JINBAET TITArOBLIN JIBUTATEH.

e Ilepemeriaer ero B MCXOIHOE IMOJIOYKEHUE

IIpumep ©u PpPYKOBOACTBO BBLIOXKEHBI Ha
GitHub: https://github.com/ntarabrina/XIMC _
command.

6.6.4 MHoroocesoii  uHTepdeiic  Ha
Python

[Tpumep mporpamumer ¢ rpadudeckum wHTEPdEiicom,
TIpEIHA3HAYEHHON /I pAbOThI C HECKOJIBKUMU CEp-
BOKOHTpOJIJIEpaMu (ZI0 [MIeCTH BKJIIOYUTEIHHO, PU
HEOOXOMMOCTH JIErKO YBEJIUYUTh ITO YHUCIO) C I10-
moripio nporokona XIMC. GUI 6bu1 co3nan gepes
naker PyQt5.

Ilpumep " PpPYKOBOJICTBO BBIJIOXKEHBI Ha

GitHub: https://github.com/Negrebetskiy/
MultiAxleGUL
xi-com:\), \COM10 X: xi-com: |, \COM24 ¥: xi-com:\|, \COM23
[ [ m—]
-
o]
Position: 5000 ¥ position:  -1000 ¥ position: 3500
Speed: 0 X speed: 0 ¥ speed: 0
10000 10000
0 -10000 10000
-ioono ~10000
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Vnpasnenue koHTposnepom no Ethernet

7.1 8Ethl apanTtep

7.1.1 OO630p Ethernet agantepa

IIpumeuanne: Ajnanrep 8SMC4-USB-Eth 6bu1 nepeumenosan 8 8Eth1!. Bee uMeromuecs uncTpyKiuu
B HaIlel JOKYMEHTAINN aKTyaJIbHBI U MPUMEHUMBI K ODOUM yCTPONCTBAM.

7.1.1.1 O6w,asa undopmauusa n BHELWHUA BUS

Puc. 7.1: Baemunit Bug, aganrepa 8Ethl

8Eth1' - sT0 yHEmBepcaJbHOE yCTPOMCTBO, OCHOBAHHOE Ha ONHOILIATHOM KoMmmbioTepe Cubieboard2 mom
yupasiaerareMm OC Linux, 0CHOBHOI 3aa49eil KOTOPOro SIBJISIETCSA MPeJIOCTaBIeHre JOCTYIa K KOHTPOJIEpaM
MoTOpoB 4epe3 paznuunbie Ethernet-opuentuposanunie uarepdeiicer. Ilomumo sroro, 8Ethl npeacrasiser
co0Oil arperaTop CEepBUCOB, CBA3AHHBIX € HaMbOJIEE MIMPOKO PACHPOCTPAHEHHBIME ODJIACTSIMU [IPUMEHEHUS!
KOHTPOJIJIEPOB. Tak, HampuMep, B KOMILIEKTAIIUU [0 YMOJTYAHUIO YCTPONCTBO OCHAINEHO CEPBHCOM CETe-
BOI TPAHC/IAINN C TOJAKJIIOUYEHHBIX Web-KaMep, cucreMoil aproMarndeckoro obuapyxeuus 8 LAN, a Takxke
HECKOJIbKUMHE HWHTepdeiicaMu s yAATEeHHON pabOThl ¢ KOHTPOJLIEPAMIE:

1. Unrepdeiic cucremsr ynpasieaus TANGO.

I ApTuky:a 6p11 usMenen B 2020 T., paHee yCTPOHCTBO HMeso apTuKya SSMC4-USB-Eth.
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2. Nurepdeitc XIMC (comecrumslit ¢ XILab u libximc).

TTomumo sToro 8Eth1 Tak:ke nMmeer BCTPOEHHBINH 6eO-uHmepPetic adMUHUCTIPUPOBAHUA, KOTOPBIN TO3BOJISET
C JIETKOCTBIO YIPABJIATH YCTPOUCTBOM U CJIEAUTH 3a €TI0 COCTOAHUEM.

A 4
: N dig?ﬁ”& ‘U S B;

~

A
usB

A 4
Optional USB
compatible device

Buermawit Bus CHCTEMBI ¢ PA3HBIX PAKYPCOB (ZKEPHBIM OTMEYEHBI PA3HEMBI, HCTIOIB3YEMbBIE B TEKYITEH BEPCUH
yCTpoiicTBa):

SVIA oworr O

° \ww

Puc. 7.2: Bun aganrepa crnepenu. CiieBa HampaBo: pa3béM MUTAHUS, KHOMKA BKJIIOUEHUS MUTAHWSI,
pazbém HDMI

|: - -

Puc. 7.3: Bun aganrepa copasa. CieBa Hanpaso: pazbém s MEKpo-SD kaprel, ABa pazbéma USB type
A

w0 @ umem

FE

Puc. 7.4: Bung aganrepa c3amu. Cnesa nanpaso: Ethernet paszbém, mini-USB tuna B, kHonka mepexoma B
pexkuM FEL, anasiorosbie BXOJ/BbIXO/, [j1si MUKPO(OHA U HAYIITHUKOB

Puc. 7.5: Bug aganrepa ciesa. Orsepcerue ¢ UK npuémuukom

Ucnonws3ys USB xabbl , BBI MOXKeTe MOAKJIIOYNTE K 3ToMy Ethernet-amantepy mo 36 KOHTPOJIEPOB.

Baxkno: Jlydine ucnonb30Barh APEBOBUIHYIO CTPYKTYDY, Jis noakaodenns yepe3 USB. Yem menbime USB
XabOB BbI UCHOJIB3YETE, TEM JLyHIIIe.
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Pabora ¢ muoroocusim konrposuiepom 8SMC5-ETHERNET /RS232-B19 uepes Ethernet ne orauuaercs or
paborsr ¢ 8Eth1

Puc. 7.6: Buemnwuii Bux mHorooctoro kourposuiepa asuxenus 8SMC5-ETHERNET /RS232-B19 (Bug cue-
pesn)

TEEE REAR RIAL AAAL AAAY AL @
TR R LLTR LR |

n

TR TTTR LT LIVR LR AV R AN
BEED BREL HART TRAR LRRA AL WL
TR TTTRETTLRLLU R ANV R VA LR ANAN

- Z04 10 10T 0EEE DETD DT

700 THEF FT0E 1E0E TRAE DUTE

Z774 7407 EETE RERE 1EG HEEI

JA47 147 1100 0801 100 HED 0D

S0 A0 A0 000 1001 110 111

Y2070 R R TR TR TTTR T LR A R AL VRN

SAALFAFF A7 000 F000 0000 DOO0 RRRD RRRR RRRR RARY RAAT WAL AL
V7878l R R IRTTIR TR
v/ R R R

THTTIRTTTR LR VAL RNV RA\AR
V7278 TR T TN T T T TR LT LMLV R AN NN R A\

1
:II PR TILRTHIR A\ R AR\
RS232 AS232 HS232 e .ﬁ

/

| MOTOR 1 | MOTOR 3 | MOTOR S 4 MOTOR 7
IV
LB Bl B

‘ | ;

\ SYNCH \ SYNCH SYNCH | SYNCH
\ IN/OUT | IN/OUT IN/OUT || IN/OUT
|

I‘ @ @

\

\ MOTOR 2 i MOTOR 4 i MOTOR 6

RS232 RS232

MOTOR 8
RS232 ”

Puc. 7.7: Buemnwuit Bug MHOrOOCHOTO KOHTpOsLiepa nemkerns 8SMC5-ETHERNET /RS232-B19 (Bun c3aam)

Kounrposiep 8SMC4-ETHERNET /RS232-B19 paspaboran cuenuasbHO Jjis ylupasjieHus 10 12 mexarpon-
HBIMU CHCTEMaMU Ha OCHOBE CTaHIAPTHBLIX TEXHOJOTHH MOCTOSTHHOTO TOKA, CEPBOMPUBOIA UJIN IIArOBOH TEX-
noJioruu. Koprnyc KOHTpOJLIEpa MOYKET ObITh YCTAHOBJIEH B CTAHAAPTHBIE 19-TH TIOMMOBBIE TPOMBIILICHHBIE
mkadbl. HecKombKo KOPITycoB MOTyT GBITH MOAKJIIOYEHBI B ONHY ceTh 4epe3 nmopt Ethernet. cucrema moxer
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OBbITh ABTOMATUYIECKH YCTAHOBJIEHA B OJHOPAHIOBBIM pekuMe 6€3 Kakoi-mbo crennanbHoi nHPPaCTPYKTY-
PbI WK TJIABHBIX CEPBEPOB st paboThl. Takike KaxKaasi OCh MOYKET YIPABJISATHCS Uepe3 OTAEJIbHBIN MOpT
RS232.

8SMC4-ETHERNET /RS232-B19 cozep:kutr Bce HEOOXOAMMbBIE [IOACUCTEMbI, B TOM YUCJIE: yIPaBjieHue, 6Jio-
KU [ATAHWUS U T. [J., KOTOPBIE TMOIEPKUBAIOT OJHOBPEMEHHYTO pabory Bcex oceil. KonTposuiep Moxer ObITh
MONKJIIOUEH K psimy paboumx cranmmii #Ha 0a3ze ITK wepes Ethernet. Bce momb3oBarenn mmeroT moctym K
HACTPOWKE JUAMA30HA JTOCTYIMHBIX OCeil W HA3HAYEHWIO MPaB A0cTyna. C TOYKU 3peHus MpOrpaMMUCTa, Pa-
0oTa CO BCEMH OCSMHU CHCTEMBI OYeHb TOX0XkKa Ha, paboTy ¢ mpocroit Kopobkoit 8SMC4-USB. KomuuecTso
oceif, TOCTYIIHBIX ITOJIH30BATEI0 1 0OpabaTbiBaeMbIX cucteMoii, moxker gocrurarh 50000. Ha nepenneit mane-
JIX PACIIOJIOXKEHBI CBETOIUOHBIE WHMKATOPDI MATAHUS U COCTOSIHUSI, KHOIKU PYYHOTO yIPABICHWS, KHOKA
O010kupoBku cucreMbl u mopt Ethernet. Ha 3aameit manen paciooKeHbl pa3beMbl IBUTATES U OT/ICIbHbBIE
mopThl RS232 mj1st KaxKM0i OCH, pa3beMbl BBO/IA-BHIBOIA CHHXPOHU3AINN, PA3HEM MUTAHUS U KHOMKA BKJIIO-
4eHnst/BbIKIOYeHns. CucTeMa OXJIaXKIaeTcs 9epe3 OTBEPCTHs B DeIlleTKe Ha BEepXHeH M HHUYKHeH CTeHKax
KOPOOKM.

7.1.2 AgMunHucTpunpoBaHmne

IIpumeuanne: Ajanrep 8SMC4-USB-Eth 6b11 nepeumenosan 8 8Eth1! . Bee jocTynnble MHCTPYKIUMK
B HAIllEM PYKOBOJCTBE aKTYaJbHBI U MPUMEHUMBI K O0OUM yCTPOHCTBAM.

7.1.2.1 MopgknoyeHne ycTpoiicTea

7.1.2.1.1 Moaknoyenune agantepa k MK

Ethernet cable USB cable SSMCS—US

OR B
USB Ethernet

Your PC 8Eth1 adapter

85MC5-USB-B8-1

Puc. 7.8: Iloakiiouenne aganrtepa K KOMIbIOTEPY HAMPAMYTO.

e Tlonkmtounte Kabesw nuranus 5 B k amantepy 8Ethl adapter u momkauTe OmHY MUHYTY IJIsT 3aITyCKa,
YCTPOUCTBA.

o Tloaksmounte amanrep 8Ethl k xommbioTepy HampsaMyio ¢ momormbio Kabens Ethernet wim Bocmosb-
syiirech monosnuuTesnbHbiM 1tepexoanukoM USB-ua-Ethernet (ecsiu Bce ceresbie unrepdeiicor ITK yxe
3ansTbl). [TogKiIOUEHHE MOKHO PEain30BaTh OAHUM U3 CJIELYIOIIUX CLOCODOB:

— 3arpyswure u 3amnycrure jgokaababiii DHCP cepsep na IIK cormacuo umncrpykinn - 8Ethl aBro-
MaTmdecku noxyant IP agpec.

— Haznausre cmamuueckut IP adpec aganrepy 8Ethl u ybenurecs, uro ITK maxomurcs B TOi Ke
[IOJICETH.

I Bengop-xon 6wut mamenen B 2020 rogy, panee 3TOT TPOAYKT uMesn Bermop-koa 8SMC4-USB-Eth.
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o Jlia noax/rOYeHust yCTPOUCTBA BOCIOJIb3YHTECh OJIHAM U3 CJIELYIONIUX CLHOCOOOB:

— 3arpyswure u 3amycrure jgokaabHbii DHCP ceprep ma IIK - 8Ethl aBromaruuecku mosyuant IP
ajapec.

— Haznaubre cmamuueckut IP adpec aganrepy 8Ethl u ybenurecn, uro IIK maxomurcs B TO xKe
[IOJICETH.

e Y06emuTech, 9TO CBETOAUOABI HA ceTeBOM pasbéMe 8Ethl mwuraror.

e Orkpoiite Revealer u maxkmute KHONKY «Search». B crnucke MOKHO TMOSBATHCS HOBOE yCTPOHCTBO.
Hazxxmure Ha ero ccbLiKy, 9TOOBI OTKPBITH B BeO-Opay3epe.

e Ecsiu HOBOE yCTPOICTBO HE MOABUIOCH, TPEOYIOTCS JIOIOJIHUTEIbHbIE JEACTBUSA /J1 IIOMCKA U yCTPaHe-
HuUsl IpobJieM - obparurech K FAQ).

7.1.2.1.2 MoaknoyeHue agantepa K cetun

Ethernet cable

= = USB cable | 85MC5-USB

I
e
e

Ethernet cable Ethernet cable :i\_\
<

Your PC 8Eth1 adapter

85MC5-USB-B8-1

Puc. 7.9: Aganrep MOIK/IIOYEH K MapIIPYTU3ATOPY WM KOMMyTaTopy. KoMmmbiorep o0/agaer mToCTymoM B
NuTepner.

o Ilonkuiounre kabesb nuranusg 5 B k ananrepy 8Ethl adapter u nomxaure onHy MUHYTY Ui 3aIyCKa
YCTPOUCTBA.

o [lonkumiounte amanTtep 8Ethl kabenem Ethernet k cereBoMy pazbemy MapIIpyTH3aTOPa MM KOMMYTa-
TOpa, KOTOpble Takxke nogkaodaoT 11K k obmeit cern.

e Y0emurech, 9TO CBETOAUOABI HA ceTeBOM pasdbéme 8Ethl mwuraror.

e Otkpoiite Revealer u maxkmure KHOMKY «Searchs. B crnucke JOMKHO TOSBUTHCS HOBOE YCTPOHCTBO.
Haxkmure Ha €ro ccbuiky, 9T00BI OTKPBITH B BeO-Opay3epe.

e Ecnm HOBOE ycTDPOICTBO HE MOSABUIOCH, TPEOYIOTCSA JTOTIOJTHATENBHbIE TEACTBUS 71 TIOMCKA U yCTPaHe-
Hus pobisieM - obparurech K FAQ).

Baxxno: Apanrep 8Ethl u Revealer ucnoms3yor myabrukact UDP u SSDP mmpokoBeriaresHbie Co-
obmienus. B peakux ciydyadx, HACTPORKU 0E30MACHOCTU CETH WM CeTeBOro okpyxkenus 11K (Gpanmmays-
pbl) GJIOKUPYIOT JAHHbIE IPOTOKOJIbI MCXOJd U3 MOJUTUK GE30IaCHOCTH, YTO IPEISATCTBYET MOAKJIIOUEHHUIO
yerpoiicrsa. Ilycroii cimcok ycrpoiicts B «Revealers mocsie monbIiTku noncka MOKeT ObITH OJHUM U3 IIPOSB-
JleHu#l aHHOM 1poGJieMbl (KaK LPABUIIO, OOHAPYKUBAIOTCH XOTH Obl HECKOJIBKO CETEBbIX YCTPONCIB, BPOAE
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LIPUHTEPOB MJIM CEPBEPOB).YTOUYHUTE Y CBOEIO CETEBOIO aMUHUCTPATOPa U ybeaurecs, 4o mopt 49150 n
BoimeynomsaayTbie UDP u SSDP mporokouibl He 3ab6;10KupoBaHbI!

7.1.2.2 Astomatuyeckoe 00HapyXeHue YyCTpPOiCTB

«Revealers a0 ymobuas kpoccniardOpMeHHAs yTUIUTA JJIs IIOMCKA yCTPOMCTB B JIOKaJbHOM ceru. OHa
momiepkuBaeT mpoTokoa momcka Standa 8Ethl. Ckauarh yTUANTY MOMXKHO CO CTPAHHUIIBI TPOTPAMMHOTO
obecrrevenmns.

1 Revealer 2.0.9 — O pe

Search

S50P Devices URL
Standa 8 SMC5-USB (with Ethernet support) [S/N 9946] http /17216132187 80/ndex.htm i {P

Legacy Protocol Devices LRL
172.16.131.37 http 172 16.131.27
172.16.143.106 http /172 16.143.106
172.16.143.109 http: /172 16.143.109

Puc. 7.10: [Tonp3oBarensckuit unrepdeiic yrumurer «Revealers

TI'paduyeckwnii moab3oBarensckuii maTepdeiic yruautsl «Revealers ouens mpoct B ucmosib3oBannu. Haxkarue
Ha KHOTKY Search 3amycTUT CKAHUPOBaHME JIOKAJIBHOH CETH, KOTOPOE 3aHUMAET MPUOIN3UTEHHO 3 CEKYHIbL.
B pesynbrare ckanmpoBanus Ha nanenb Legacy Protocol Devices Oymer BbIBEIEH CIHCOK BCEX HAilIEHHBIX
ycrpoiicts Standa 8 Ethl. Haxkarue Ha cCbulKy B 9TOM CIIMCKE HPUBEAET K OTKPBITUIO HOBOIO OKHA (MJiu
BKJIAJIKM) BAILEro CTaHapTHOIO CUCTEMHOro 6paysepa co crpanuueil Beb-unrepdeiica AMuHuCTPUPOBAHKS
COOTBETCTBYIOIIETO YCTPOUCTBA.

Ilpenynpexaenune: «Revealers ucnonb3yer mupokosemniareababie UDP u SSDP 3anpocst. IIpu naxka-
T HA KHONKY Search ucnosb3yiorcs oba nporokosa. Hanpumep: g noucka Standa 8Ethl anan-
Tepa B Barell JOKAaJIbHON CeTH MCTONB3YIoTCa Mmupokosermareabubie UDP 3ampoc . s moncka npyrux
yCTPOUCTB, HAapuMmep, npuaTepbl, M®Y, cereBbie NUCKY, BUAEOKAMEPHI U T.II. ucnoab3yiorcs SSDP 3a-
npoc. ITonpobree o SSDP wmoxkmro mpoumTarsh 37ech. BakHO oTrMeTuTh, nCnoab3oBamne «Revealers
MOKET ObITh HEXKeJIATeJIbHBIM /HEBO3MOXKHBIM B CETSX, [JIe B TOM UJIA UHOM BH/JIE 3AIIPELIEHbI IIUPOKOBE-
marensasie UDP/SSDP 3ampocst.

7.1.2.3 0630p

Standa 8Eth1l u Multi-Axis Motion Controller 8SMC4-ETHERNET /RS232-B19 uwmetor npes-
YCTAHOBJIEHHBIH BeO-uHTEpdEHC AIMUHUCTPUPOBAHNS, KOTOPBLIH IO3BOJISET B WHTEPAKTHBHOM PEKUME
yOpaBiadTh (HYHKINOHAJOM YCTPOUCTB, & TAKXKE MOJIy9aTh aKTyaJbHYI0 HHGOPMAINIO 00 UX COCTOSHWH.
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MELLOMN

Jesigned by professional programmers, 2016

Puc. 7.11: Crpanuna Bxoga B uaTepdeiic A IMAHUCTPUPOBAHUS

Hns nocryna k BeG-uHTEpdeiicy yerpoiicrBa Heobxoaumo orkpbith URL hitp://[address], rne [address] siBmsi-
erca IP-aapecom ycrpoiictsa B Batiieil JIOKaJIbHON ceru (y3HATH KOTOPBIA MOXKHO B T.9. UCHOJIb3ysl HPOTPAMMY
«Revealer» ). B ciyuae ecsiu Bbl BxoguTe B BeG-unTepdeiic nepsbiii pas (a TakKe eciiu Bbl He BKJIIOYAIU OO
3al0MUHAHUE 11apoJiell B 6pay3epe uim BbIKJIOUMIK cookies), To Bam Oyjer HeOOXOAUMO HPOWTU HPOLELYDY
ayTeHTurKanum.

HO,L[CKaBKa! I/ICHOJII)ByIVITe «admin» B KadyecTBe JIOrMHA U IIapoJi«d

Nurepdeiic asMuancTpupoBanns pa3aeaéH Ha Tpu (PyHKIIMOHATbHBIE CEKITHH.
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7.1.2.3.1 Cekuyma «Common»

L ogout

Administration

Cameras

# Serial number

IP address 172.16.1.171 1 32

MAC adress 02:cd:05:41:f2:8b

Puc. 7.12: Crpannma ceximun «Common»

3mech comepxkuTcs obimas uHGOPMAIHs O CHCTEME W CIHCOK CEPUIHBIX HOMEPOB MOAKIIOYEHHBIX K YCTPOIi-

CTBY KOHTPOJLJIEPOB.

7.1.2.3.2 Cekuus «Motion Control»

Administration

Cameras |

AMELLON Commoen

Motion Control services

- Tango Server Device server instance name Log disabled
I | oximc Server TestDevice
SQL server address

192.168.0.217
SQL server port
11000

Apply

© Designed by onal progranmers

Puc. 7.13: Crpanuua cekuuu «Motion control»
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DTa CeKnys METUKOM HMOCBIAIIEHA HO/JIEPKUBAEMBIM YCTPOUCTBOM CEPBUCOB ylpaBJjieHus jsukeHuem. [Ta-
uenb «Motion Control servicess COmEPKUT CIUCOK BCEX JOCTYIHBIX B TAHHBI MOMEHT CEPBUCOB YIIPABJICHUST
neukenneM. Haxkarue Ha Ha3BaHUE KAKOrO-/TM00 CEPBUCA OTKPOET COOTBETCTBYIOIIYIO MTAHE b KOH(DUTY pAITAT
(eciiu cepBuC uMeer Kakue-Iub0 u3mensgembl HacTpoiikn). Haxkarue na xkuonky «Apply» B naHesu HacTpoek
NIPUBEJIET K COXPAHEHUIO HACTPOEK U MOJHOMY IIE€Pe3alyCKy CEPBUCA.

IIpumeuanue: B mr000it MOMEHT BpeMeHM MOXKET OBITh AKTUBEH TOJIHKO OJIWH W3 CEPBUCOB I'PYIIBI YIIPAB-
JIGHUsT IBUKEHWEM KOHTPOJIIEPOB. 3AIlyCK KAKOr0-n00 CEePBUCA MPUBEAET K ABTOMATHUYIECKON OCTAHOBKE
OPEBIAYIIEr0 aKTUBHOrO (IPU HAJMYUK TAKOBOIO).

7.1.2.3.3 Cekuyusa «Cameras»

| Common | Motion contral | Logout

.d CHMeras carﬂara sett " _

I coreraic -1883323450) Height Log disabled
S camera(ic: 925945071) 480
Width

640
Framerate
30
Port
8515

Apply

Jesigned by profi

Puc. 7.14: Crpanuna ceknuu «Cameras»

Bxkiiouaer B cebst CIIMCOK MOAKTIOYEHHBIX K YCTPOMCTBY CETEBBIX KaMep, HACTPOUKHU CEePBEPOB TPAHCIIAINH,
UHJUKATOPBI U IEPEKIoYaTe/d COCTOAHNUS Jj1d KarK/I0i U3 HUX.

7.1.2.4 YnpasneHne cepsucamn

Nurepdeiic AQMUHICTPUPOBAHUS TPEIHAZHAYEH JIJIsT TOTO, YTOOBI KOHEUHBIH MOJIB30BATEIh MOT CBOOOIHO
KOH(UTYPUPOBATH W W3MEHSITh COCTOSHUE CEPBUCOB, JIOCTYIHBIX HA, ycTpoiictBe. [l ympaBieHus BcemMu
CepBUCAMU - BHE 3aBUCHMOCTH OT WX THUNA, (PYHKIMOHAJIA W TPETHAZHAYEHUS - CYIIECTBYET €IUHBIN Ha-
60p meradop. C KaxKIbIM TOCTYIHBIM JIJIs YIPABIEHUs] CEPBUCOM BCET/IA ACCOIMMUPOBAHA COOTBETCTBYOIIAS
KHOIIKA-MH/IMKATOD, KOTOPAs CILy2KAT OJHOBPEMEHHO /[Jisi OTOOPAXKEHUs CTaTyCa CEPBUCA U YIPABJIEHUS UM:

e Kpacublil IBeT HHANKATOPA U HANHUCATH «Stoppeds 03HAYAIOT, YTO CEPBUC OCTAHOBJICH; HAXKATHE HA
KHOIIKY HaQ4HET 3aIlyCK IIPOoIiecca.

e OpamKeBbIfl IBET WHAMKATOPA M HAJAMUCATH «Startings 03Hadaor, 9TO CEPBUC B MPOIECCE 3AIYCKA;
HazKaTue Ha KHOIKY-UH/UMKATOP OCTAaHOBUT 3aILyCK 1IpOLecCca.

e 3eéHBIM BT KHONKU-WHIMKATOPA W HAJMUCH «StOp» O3HAYAET, 9TO CEPBUC 3AIYINEH; HaXKaTue Ha,
KHOIIKY HQ4YHET OCTaHOBKY IIPOIIECCA.
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o OpamHKeBbIil 1BET KHOUKU-UHIMKATOPA M HAJIUCH «StOpping» O3HAYAET, Y9TO MPOLECC OCTAHABIMBA-
€TCsl; B 9TOM COCTOSTHUU KHOIIKA, HEJOCTYITHA JJIs HAXKATHUs T.K. OCTAHOBKA, TTPOIIECCA HE MOXKET ObITh
pepBaHa.

IIpumeuanme: Muorme u3 cepBUCOB UMEIOT U3MEHSIEMbIE HACTPOMKHU U B C/Iydae H3MEHEHHs KaKOi-1ub0 u3
HUX COOTBETCTBYIONIWI TIPOIECC OyJeT HEeMeIJIeHHO Tepe3anyieH (4To, K MpUMepy, MOKET MPUBECTH K T10-
Tepe CBs3W C KOHTPOJLJIEPOM U TIOTPEOOBATH MEPEMOIKIIIOUEHUs B CIy9Yae UCIoIb30Banus ceppuca «LibXimce
servers ). CocrosiHue cepBuca MOXKHO OTCJIEKHMBATDH 110 I[BETY U HAJNUCU HA KHOIKE-MHIUKATODE.

7.1.2.5 Ha4ano pa6otsi c nomouibto XlLab

XILab nommep:kuBaer pabory ¢ kKoHTposaepamu depe3 Ethernet. Bam morpebyerca 8Ethl adanmep ¢ mom-
KJIIOYEHHBIMU K HeMy KOHTpoJjuiepamu. 3amnycrure XILab u BemmonaauTe ciaenyiomue neiictsus. [lpu mepsom
zamycke XILab orkpoer okHO OOHADYKEHUS KOHTPOJIJIEPOB C ABYMsI BUPTYAJIbHBIMHU YCTPONCTBAMMU.

XIlab 1.20.2

release date: 2023-06-19

Searching devices. .. 0 found.

URI Serial Friendly name Stage name

2 xi-emuw:///C:\Users\vladbelov\AppData\Roaming\XlLab.c... 2

One axis is selected. Exit Rescan Open selected Open last

Mo devices found? Settings ==

Haxxkmure Settings, ycranosure diaxkok Enumerate network devices B IpaBoiil BKJIAJIKE U HAXKMUTE KHOIIKY
Rescan B nesoit Bkaaake, XILab maiimer Bce ocu, mogkaroderubie kK cucreme. XI1Lab Oyner ucnomb30BaTh -
POKOBEIATE/IBHBIH 3aIpOC IjIst MOUCKA AoCTynHbIX cepBepoB XIMC B Bameit jokanpHoM cetu. [lpu kerannn
BBI TAKKE MOYKETE M3MEHUTH CITMCOK aIPECOB BPYUIHYIO.
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Device detection settings
XlLab 1.20.2
Probe devices
release date: 2023-06-20 [ Enumerate non-XIMC devices
| Er te network d
Searching devices... 1 found. nUMEratE netuork devices
URI Serial Friendly name Stage name Protocol IP/Hostl:pert]
1 xi-emu:/#/C\Users\wladbeloviAppData'\Roaming\XiLab.c.. 1 xinet:ff *
2 xi-emui///CAUsers\vladbelov\AppData\Roaming\XlLab.c.. 2
3 xi-tcp://172.16.130.155:1820 9928 My super device
0 server(s) found.
One axis is selected. Exit Rescan Open selected| | Open last wirtual devices
Scan for local XIMC servers

B okue 00Hapy:KeHrst KOHTPOJLIEPA BLIOEPUTE HYKHYI0 OCh. BbI MOXKeTe yIPaBJIATb UM B 00HOOCHOM PEHCUME
WIH B MHO200C€60M pedicume, eCan ObITIO BHIOpaHO 6osee ommoil ocr. JIOMOMHUTETHHYIO WHMOPMAIIAIO CM.

B Pykosodcmee no nauwasy pabomu, ¢ npozpammmvim obecneveruem XILab u Pyxosodcmeo no npoepamme
XILab.

IIpumeuanme: Korma IP-aapec ycrpoitcrBa HaiimeH, ciaeayer MOHAMATh, 9TO IEPEMEIEeHne yCTPOHNCTBA B
JPYTOe MECTO MOXKEeT TPUBECTH K m3MeHenmnio ero IP-aapeca.

Pabora ¢ HeCKOTBKUME aJanTePaAMU MOYXKET MPUBECTH K TOMY, 94TO [IPHU MMTUPOKOBEIIATETHLHOM 3aIIPOCE MTEPBHIM
Oy/ileT OTBeYaTh OJIMH M TOT Ke AJAITEDP ¢ MOAKIIYEHHBIMEU K HeMy KoHTpoJutepamu. CyiecTByer aBa crnocoda
pemrenus 3Toi MpoOIEMBI:

e OrrurounTsh ocraibubie 8Ethl aganrepsr, HAWTH yCTPOICTBO B CETH, MOAKIIOYATEL BCE OOPATHO.

e MHuorokparso HaxxKumaTh Rescan /10 TeX mop, MOKa He OyaeT Haii/leH HyKHBIH aJanTep.

7.1.2.6 ObHoBNEHME NpoLINBKU

s obuoBiienns npommBku agantepa 8Ethl Bam momamoGurcsa microSD kapra o6bemom 4 I'B (nim Gostbirre

ITpumeuanne: OxkugaemMo, 9T0 npu HoAKII0YeHIE microSD, B3sToit u3 ycrpoiicrea, Windows mozker
nmokazarhb npemynpexgaenue, ¥ro OC He cMoria onpeeauTsb (PalIoByo CUCTEMY HAKOMUTES, U 9TO JJIs
paborsr ¢ ycrpoiictBom Tpebyercs dpopmarupoBanue. JlonomHuTeIbHBIE IeHCTBASA 10 BOSHUKHOBEHUH
3TOTO OKHA He TPeOYyIOTCs.

e IToaroroska microSD kapTbl
— Wzsiekure microSD kapry u3 ajganrepa 8Ethl
— TMoakarounTe KapTy K KOMIIBIOTEPY Yepe3 KapApHUIep
— Hcnosab3yiiTe nporpaMmmy /iJis 3alUCU M300parkeHust:

OC cemeiicrBa Windows
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*

Barpysure Win32 Disk Imager (oduuuanbublii caiit) u 3amycrure ero
* YKaxknTe myTh K daitay aBronHcTamiasTopa B nojie «Image File»
x Bpibepure quck, KOTOpbIi coorBercTByer Bareit microSD kapre B mosie «Devices
* Haxxmure kuonky «Write» u 1oxaurech OKOHYAHAS 3AMUCH

Jas Unix-nogobubrx OC

* BbI MOXKeTE CIes1aTh 3TO ¢ MOMOIBI0 yTuanThl dd, HO HE 3a0yAbTe 3aMEHUTH UMEHA,
YCTPOICTB HA CBOM)

dd if=autoinstall_image_2015-12-17.bin of=/dev/sdX bs=4M; sync

Tlocne Boimeonucanubix maros Bamt 8Eth1 mepenporut u MOXKeT CBOOOIHO UCIOMB30BATHCSA B CTAHIAPTHOM
peKIMeE.

7.2 Serial to Ethernet koHBepTep

7.2.1 O6was nudopmayus

Nuorga BozHuKaeT HEOOXOIUMOCTD YIIPABJIEHUs YCTPOWCTBOM Yepes3 MOCIe0BATEIbHbBIN MOPT, a PA3MECTHTH
KOMITBIOTED PSJIOM C YCTPOUCTBOM He BCErja ya00HO, & WHOrJA MPOCTO HEBO3MOXKHO. B Takux Ciydasx Ha
nomolnb npuxoadar paszimanbie Serial to Ethernet konseprepni. Serial to Ethernet konseprepbl ycrpoenbt
TaK, 9TO YCTPONCTBA, MMEIOIINE TTOCIEI0BATEIHLHBIN TUTT TOAKIIOYEH S, TPY TOIK/IIOYEHNN K HUM Tpeodpa-
3yIOTCS B CETeBbIe W OTKPBIBAIOTCS MU JOCTYIA U3 JiI000H Touku cetu. Kpome Toro, mosiBisercs pyHKIUs
MHOTOMOJIB30BATEHCKOr0 JOCTYIA K OJHOMY YCTPOUCTBY.

Bb1 MmoxkeTe mcrosib3oBarh Jito6oii Serial to Ethernet KouBepTOp, OT caMoOro AeIeBOro 0 CaMoro
nopororo. Hanpumep, USR-TCP232-410s, USR-TCP232-302, ER108-R4U2, ER108-L4U2, NCOM-111-M,
NCOM-211-M, NPort 5130, NPort 5110 u T.n. B aToit rmase B xadectBe Serial to Ethernet xomBepTopa
oyzaer ucnosibzoBarhes MOXA Nport 5110.

Puc. 7.15: Bremnuit sug MOXA konBeprepa
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7.2.2 MopkntoyeHne KoHBepTepa K koHTpoanepy 8SMC5

Ethernet

RS232 (R45)

UART

Converter
RS232 to Ethernet
TCP server

Device LS RX Converter
UART RX i UART to RS232

Router

Company
network

Puc. 7.16: IIpumep koudurypamun

Yro06bI CO31aTh CXeMy, TI0I00HYI0 IPUBEIECHHO BbIlie, moHanoburcs kourposuiep 8SMC5-USB (6e3 kopiyca),
UART to RS232 kouseprop (Waveshare RS232) u RS232 to Ethernet kouseprop ¢ TCP-cepsepom (MOXA
Nport 5110). ITonnas peanbHas cxema OyneT BbINJISAETh TaK:

Ethernet

RS232 (RJ45)

UART
k= vee Ve

8SMC5-USB
UART

|16} Waveshare

RX

RS232 board

UART to RS232

MOXA Nport 5110

RS232 to Ethernet
TCP server

Router

CN2 connector

GND

oG,

.................. Company
network

Puc. 7.17: Cxema peasibHON KOHMUTYpAIAN

e lloaksounte mrary Waveshare RS232 k koutposiaepy 8SMC5-USB mo crienyiormeit cxeme:

> CN2 RS232—>
Rx1 serial port, 3.3V logic |2 VCC
Tx1 serial port, 3.3V logic |4 | GND
SV output 16 —j-f: Rx <—- OUT
Digital GND for 3.3V and 5Vjig[ Tx-->IN

Puc. 7.18: Cxema noxaksitouenns Waveshare RS232 k kounrposuiepy 8SMC5H

Ecau Bt ucniosib3yere kouTposiep 8SMC5-USB-B8-1 wmu 8SMC5-USB-B9-2, BaMm Bce TakKe TOHAI00ATCsT
kouTakThl RX, TX, 5V u GND, no 6pars ux Hamo ¢ pazbema HDB-26.

Baxkno: [lia cxembl u3 310it uncrpykiuu juanu Rz u T 10mKHbI ObITh MOAK/IIOYeHbI KAK ITOKa3aHO Ha
cxeme BbIne. R -> Rx, Tx -> Tx. Ecau Bu1 ucnons3yere apyroit UART to RS232 komseprop, muaun Rz
u Tz MoryT ObITH MOAKJIIOYEHBI HHAYE, HATpumep Rz ->Tx, Tx -> Rux.
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o [lopkuiounre nary Waveshare RS232 k npeobpazosaresnio MOXA Nport 5110 ¢ nomoinpio pazbema

DB9

e Ilonkuounre Ethernet kabeab u 610K mUTaHUsT, KOTOPbIH BXoauT B KoMiuiekT noctaBku MOXA Nport

5110

o [loakuounre GJI0K nuTanust ¥ NOJABUKKY K KoHTposutepy 8SMC5-USB

e Brunounte koutposiep 8SMC5-USB u MOXA Nport 5110 kousepTop

7.2.3 Hacrtpoiika MOXA NPort 5110 koHBepTepa 4epe3 web nHTepdeiic

e B azpecHoii crpoke 6pay3sepa seegure 192.168.127.254 (IP-agpec yerpoiicrea MOXA NPort 5110 mo
yMourdanuio). Beeaure maposib s JI0CTyIa K yCTPOHCTBY.

HO,E[CKaBKa: Hapo.m) II0 YMOJIYaHHUIO - «moxa»

192.168.127.254

Input password

Password :

| Submit

e B paznene Network Settings ykaxure IP-anpec, Macky u 1103 B COOTBETCTBUH C MapaMeTpPaMu Balieit

JIOKAJIbHOI CeTH.

2 Main Menu

O overview

(O Basic Settings

{1 Network Settings
(] serial Settings
#(] Operating Settings

{2 Accessible IP Settings
#( Auto Warning Settings
#( Monitor

Network Settings

1P address

172.16.142.100

INetmask

256.255.240.0

(Gateway

172.16.128.1

1P configuration

Static ]

DNS server 1

88838

{1 Change Password SNMP Setting
3 Load Factory Default SN @Enable O isable
O3 Save/Restart Community name [ public ]

(Contact ]

lLocation |

1P Address report
|auto report to 1P |
|auto report to UDP port [4002 ]

|Auto report period

[10  keconds

Submit

Tlocyie BHeCeHUST JIIOOBIX U3MEHEHUN B HACTPONKM KOHBEPTEPa HEOOXOIMMO COXPAHUTh U Mepe3arpy3uTh
ycTpoicrBo!

Baxxno: Iloxamyiicra, obparnTe BHUMAaHKE, 9TO TEeph BaAM HY2KHO OymeT BBecTH HOBLIH IP-anpec ycrpoii-

crBa MOXA NPort 5110 B Beb-6paysepe.

e B pazzene Operating Settings Boidbepure pexxum padborsr « TCP Server Modes.
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3 Main Menu
O3 overview

Operating Settings

(3 Basic Settings

Port 01

(0 Network Settings [Operation mode TCP Server Mode V]
= Serial Settings [TCP alive check time 7 {0 - 99 min)
Q port 1 Inactivity time 0 [0 - 65535 ms)
£ Operating Settings [Max connection 4v
DCIAc:;rs!i:Ie R, oo j2nmed ©No Oves
#() Auto Warning Settings |Allow driver control @no Oves
(1 Monitor Data Packing
(1 change Password Packing length 0 o - 1024)
() Load Factory Default Delimiter 1 [0 YHex) OEnable
O3 save/Restart Delimiter 2 0 [Hex) OEnable
[Delimiter process Do Nothing v | (Processed only when Packing length is 0)

Force transmit

s [0 - 65535 ms)

TCP Server Mode

Local Tcp port

[[4001 ]

[command port

flsss 1

He 3abyapte ykazars Local TCP port, depe3 KOTOpbIt OyJAeT yCTaHABIUBATHCS COEJIUHEHUE.

L

|[cocat Tcp port

[4001 |

7.2.4 Hayano pabotbl ¢ nomowsbto XlLab

Bamycrure XILab u cuenaiire cienytomee. IIpednosazaemes, 4mo 8bluleYKaA3AHHBLE UHCMPYKUUL NO NOJKAN0-

Yenut u Hacmpolire 6viAU COOA00eHDL.

IIpu mepBom 3amycke XILab mosiBuTcst CTapTOBOE OKHO, B KOTOPOM OYIyT HANIEHBI IBA BUPTYAIBHBIX YCTPO-

CTBa.

XILab 1.20.2
release date: 2023-06-19

Searching devices... 0 found.

f’ﬁ'\J

URI

Ll xi-emu:///C:\Users\vladbelov\AppData\Roaming\XILab.c...

2 xi-emu:///C:\Users\vladbelov\AppData\R

ing\XiLab.c... 2

Serial

Friendly name

Stage name

One axis is selected.

No devices found?'

Exit Rescan Open selected Open last

Settings >>

Haxxmure Settings n ycranoBure dbaar Enumerate network devices ma npasoit Bkiaaake. Beibepere TCP
nporoko, Beeaure 1P anpec MOXA konsepTepa v He 3abyapTe yKa3aTh MOPT. 3aTeM HAXKMUTE KHOIKY
Rescan B seBoit wactu craprosoro okua, XILab maiizer KOHTPOJLIIED TOAKIIOYEHHBIII K KOHBEPTEDY.

7.2. Serial to Ethernet koHBepTtep
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Devicedetecton setings
XiLab 1.20.2
[ Probe devices
release date: 2023.06.20 ] Emrate ram XM devees
| searching devices. 2 found. e
Ui Seral  Friendly name Stage name Protocol 1P/Hostlport
1 xi-emus///C:\Users\wiadbelo AppDats\Rosming\XLsb.c... 1 tpil]~] 17216.142.1004001 x |7
2 xi-emu///CA\Users\viadbelov\AppData\Roaming\WLab.c... 2 senetl] >
3 xitepy//17216:130.155:1820 0928 My super device
JIEL i -+cp//172.16.122.1004001 =
0server(s) found.
One axiss selected. et Rescan | (Openselected| | Cpeniast | vetualdevies [2 15
e Scan forlocal XOVC severs

B okue 00Hapy:KeHust KOHTPOJLIEPA BLIOEPUTE HYKHYIO OCh. Bbl MO2KeTe yIPaB/IATb UM B 00HOOCHOM PEHCUME
WIH B MHO200C€60M pedicume, eCan ObITIO BHIOpaHO Gosee ommoi och. JIOMOMHATETHHYIO WHMOPMAIIAIO CM.

B Pykoeodcmee no nauwasy pabomuv, ¢ npozpammmoim obecneveruem XILab u Pyxosodcmeo no npoepamme
XILab.

IIpumeuanmne: Korma IP-aapec ycrpoitcrBa HaiifeH, ciaeayer IOHAMATh, 9TO IEPEMEIEHne yCTPOHRCTBA B
JPYTOe MECTO MOXKET TPUBECTH K m3MeHeHmio ero IP-aapeca.

7.3 8SMC5 Ethernet

7.3.1 O6uwas nudopmayus

WNuorma BO3HUKAET HEOOXOIMMOCTH B yIAJEHHOM YIPABIEHUH YCTPOMCTBOM, KOTJA PA3MECTHUTH KOMITHIO-
Tep PAA0M C yCTPOHCTBOM HE BCErja YAOOHO WJIM WHOTAA MpOCTO HeBo3MOxkHO. KouTpossaep 8SMC5 c
nogaepxkkoii Ethernet - 310 ycTpoiicTBo, KOTOPOE MO3BO/IAET KOHEIHOMY MOJIB30BATENO YIAJEHHO B3au-
MOZEeHCTBOBATDL C KOHTPOJIIEpOM aBurarens depe3 cethb Ethernet. Kpome Toro, mosiBisiercsa dbyHKIA
MHOTOII0JIb30BaTEJIbCKOT0 JOCTYIIA K OJJHOMY YCTPOUCTBY.

Ecsau Bor cronkuérech ¢ npobjieMamMu pu MOAKIIOYEHUN yeTpoiicTBa yepe3 Ethernet, moxkamyiicra, obparu-
Tech K CTpaHHUIAM Ycempotcmeo mepaem nodkaovenue no Ethernet uan Yempotcmeo ne obnapyotcusaemcs
wepes Ethernet.

7.3.2 BapunaHtbl nogknto4veHns

Ha pucynkax Hu»XKe IpUBEIEHBI PA3THIHbBIE IPUMEPDI CXeM TOIKI0Yernss KoHTposaepos 8SMC5 no Ethernet.
Obparure BHUMaHKE, 9TO HA JBYX CXEMAaX YIPABJIEHHE ABUTaTEesIeM Oyaer JocTyHo ToabKOo ¢ [TK, kK koropomy
HanpsimMyto nogakaodeH 8SMC5. B ciyuae Hamwaus JTIOKAJIHHOM CETH TOIKIIOYEHE KOHTPOJIIEPA HATIPSIMYIO
k I[TK moxker OBITH OOYCIOBJIEHO YKEJAHWEM WCKJIOUATH JAXKe CAYYAlHYI0 BO3MOXKHOCTH OJHOBPEMEHHOT'O
yupaBJjenus apuraresem u3 jgiodoro apyroro 1K cern, 9To MOxKeT HAPYUIUTH 3aNyIIEHHBIN TEXHOJIOTHIECKUI
MPOIIECC.

IIpumeuanue: I[Ipumepsni, onucaHHbie B 3TON IJIaBe, AKTYAJbHBI TAKXKE JIsT MHOTOOCHBIX KOHTPOJIJIEPOB,
MOJKJIIOUEHHBIX B IIEIb C MOMOIILI0 Kabess Ethernet.

Hanpuwmep, rpexocesoii kourposuiep 8SMC5-ETH-B8-B9 cocrour u3 aByx KOHTPOJLIEPOB (OIHOOCHOrO U
JIByXOCHOI'0), KOTOpbIe MOryT ObiTh b0 coenuHeHbl Mexkiay coboii kabesem Ethernet, nu6o npocro naxo-
JIAThCs B O/IHOM ceru. B 0boux citydasix KOHTPOJLIEPHI Oy/IyT BUAHBL B CETU U JOCTYIHbBL JJjis PAOOTHI.
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Konrposnep 8SMC5 ¢ noguepxkkoit Ethernet moxker 6bITh HOJAKIIO9EH K KOMIIBIOTEDY WJIA CETH PA3TUIHBIMU
crmocobamu. B 3aBucuMOCTH OT KOH(MDUTYpAIIUU CETH U TOCTYITHBIX PECYPCOB BO3MOKHBI HECKOJIHKO BAPUAHTOR
MTO/IKJTIOYEHUS.

B mamHoM pasjgesie pacCMOTPEHBI CJIeAYIoIue CIleHAPUHN:
o [lodxatouenue x xomnwvromepy 6es DHCP
o Iodknouenue % Komnvromepy no aokarvnot cemu (LAN) ¢ DHCP
o [lodxmouenue wepes USB-FEthernet-adanmep

o Voanrennnii docmyn wepes VPN

7.3.2.1 MogkntoyeHne k komnbtotepy 6e3 DHCP

B sTOM crienapum KOHTDOJIIEP COEIMHSETCS C KOMIBIOTEPOM HAmpsaMyio depe3 kKabeab Ethernet. Kommbio-
Tep MpW TOM HE WMeeT J0CTyna K ceru MHTepHer, a aBromarwmdeckasi Bbraada 1P-amgpecos uepes DHCP
OTCYTCTBYET.

o IloakmounTe KOHTPOJIEP K KOMIBIOTEPY € IMOMOIIbI0 Kabeas Ethernet;
e Ompenennre, Kak HacTpoeHn IP-agpec KoMmbioTepa:

— Eciim y koMmIbroTepa BKJIIOYEHO aBTOMarmyeckoe moJsydenme IP-ajgpeca, konTposiep
oyzaer oxkuzmath orBera or DHCP-cepBepa B TeueHne 45 ceKyH/I. 3aTeM OH aBTOMATHYECKH
HasHauur cebe IP-agpec B nuamasone 169.254.xxx.XxxX ¢ Mackoil nojceru 255.255.0.0. 910
TTO3BOJISIET ABTOMATHYECKN OOHAPYKUTH KOHTPOJLIED.

— Ecium y kommbroTepa ycranoBJieH crarndeckuii IP-ajpec, KoHTpOs1epy HEOOXOAMMO BPYU-
HYIO Ha3HAYUTDb aJIpec B TOU ke nojacetu. Hampumep, eciu y komnbioTepa 1P 192.168.1.10, To
y KOHTpOJLiepa aosizked 6pirh 192.168.1.X (rae X — st06oii cBOOOHbII ajpec B ceTn).

e Ucuous3yiire yruiury Revealer auist obnapy»kenust konrposuiepa B ceru (cm. 2aasy 7.3.3).

O, Revealer 2.0.11 - O X
Search
SSDP Devices URL/IP
Standa 8 SMC5-USB (with Ethernet support) [S/N 9946] hitp://169.254.100.152:80/index htm il g"
Legacy Protocol Devices URL

Puc. 7.19: Ilpumep 00HAPYKEHHOTO KOHTPOJLIEPA, MOIKIIOYEHHOTO K KOMIboTepy depe3 Ethernet, rae kom-
IBIOTEP He uMeeT JgocTyna B UHTepHeT

o IIpu meobxomumoctu n3menute IP-aapec kouTposiepa. Bor Moxkere caemarsb 3T0 B pa3iesie 8eH-nanels
admunucmpamopa Kourposiepa. Mecmoansyiite «0000» B KadyecTBe MapoJis.;
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P C Connect via Ethernet

—_ — || Ethernet (TCP) r‘ mm @;w
= Lu[el
0

Win/Lin/macOS 8SMC5 with
Ethernet

Puc. 7.20: TIpumep moakarodenus HecKOabKuX KoaTposiepoB 8SMC5 ¢ momepxkkoit Ethernet, coenunenubix
B IEMOYKY K KOMIBIOTEDY

7.3.2.2 NopkntoyeHve k komnbioTepy no sokansHoii cetn (LAN) ¢ DHCP

B srom cuenapum KOMIbIOTED, K KOTOPOMY MOJIKJIIOYEH KOHTPOJLIED, HAXOAUTCS B OHOM JIOKAJIHHOW CeTH

(LAN) u paboraer gepe3s DHCP.

e TMonkII09nTE KOHTPOJJIED K KOMIBIOTEPY (B 3TOM CIIydae y KOMIBIOTEPA JOJKHO OBITH 2 CETEBLIX
unrepdeiica) i JOKAILHON ceTu ¢ moMoInpio Kabens Ethernet;

o Tlonoxaure, noka Bam DHCP-cepsep nazuauur IP-anpec koHTpoiepy;
e Ucnonb3ys yruaury Revealer, naiigure kourposuiep B ceru (cMm. zaasy 7.3.3).

HpI/IMepr IIOAKJIFOYYEeHUA:

Internet
1D PC
m Ethernet (TCP) “ % “ Ethernet (TCP) Ethernet (TCP) °
ROUter Win/Lin/macQS SSMCS Wlth
Ethernet

Puc. 7.21: IIpumep cxembl moakaouennsi KOHTposiepa 8SMC5H B JloKaIbHOl ceTn (KOHTPOJIIED TOIKTIOUeH
k IIK ¢ nByms ceresbivMu unrepdeiicamu)

Internet

i
Ethernet {TCP) ﬂ %‘\ n Connection via Wi-Fi

Ethe rmt{T(P] \\‘
rrrraien

Router \.'\-'ln.-"Llru"rudLUS
9 &=

SS MCS '[l
Win/fLin/fmacOs Ethen::lt '

Puc. 7.22: IIpumep cxembl noakiodenus kourposiepa 8SMCH B jl0KanbHOl cerr (KOHTPOJLIED IIOIKIII0YEH
K MapLIPyTU3aTopy)
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7.3.2.3 Mopgkntoyerne yepe3 USB-Ethernet-agantep

Eciu y koMmbioTepa eCTh TOIHLKO OFWH CEeTEBOI nHTEp(dEiic, KOTOPBI yKe UCIOIb3YeTCs I MOAKIIOIEHNU ST
K cerd, MOXKHO ucnoiab3oBarh USB-Ethernet amanrep ains noakIr04eHnst KOHTPOJLIEPA.

e [loakuounre KOHTPOJIEP K KOMIborepy ¢ nomoiibio USB-Ethernet aganrepa;
o Tlomoxxaure, moka Bam DHCP-cepBep masuauut [P-agpec koHTpOIIEPY;

e Ucnonn3ys yrunury Revealer, naiigure kourposiep B cetu (cMm. eaasy 7.3.3);

Internet

Connection via Ethernet
(network card or USB
Ethernet (TCP) to Ethernet adapter)

PC 1 oo 8SMC5 with

— |
Router PC
N DN Ethernet

-

Win/Lin/macQOS

Puc. 7.23: TIpumep cxembl ogkaouenust KouTposaepa 8SMCH k kommnbrorepy uepe3 USB-Ethernet amamrep,
JOCTYT K yIpaBJIeHWIo orpannyer JaHHbIM [TK

7.3.2.4 Ypanennoii poctyn 4yepe3 VPN

Eciu kouTpOIIEp HAXOIUTCA B OUCE U BaM IPUXOAUTCH PAOOTATH C HUM YAAJEHHO, HAIPUMED, U3 APYTOro
oduca wau gomMa - IOCTyI MOXKHO Toay4duTh depe3 VPN-nogkmiouenue.

o IloakmounTe KOHTPOJIEP K KOMIIBIOTEPY WM K JIOKAJTHHON CETH;
o Tlomoxxaure, moka Bamm DHCP-cepeep nasuauut IP-agpec koHTpOIIEPY;
e Hacrpoiite VPN-coequnenne;

e Ucnonb3ys yruaury Revealer, naiigure kourposuiep B cetu (cMm. 2aagy 7.3.3);

Ethernet (TCP)
Ralel Internet
. 1D
8SMC5 with Company server Company server
Ethernet mm
Ethernet (TCP) L [= faJL Ethernet (TCP)
------ e
| | Router Router | |
L PC PC PC 1 pC . PC — PC
Y B B =-F0 I8 Bs
Win/Lin/macOs Win/Lin/macos

Puc. 7.24: [Ipumep cxembl yaajaeHHOTO J0CTyMa K KOHTpostepy 8SMC5 depe3 VPN-noakaouenune

7.3.3 ABTtomMaTtu4eckoe obHapy)eHue ycTpoicTBa

«Revealers - s3r0 ymobuasi kpoccnaardopMeHHas YTUIUTA, [IJIsT TIOUCKA YCTPOUCTB B JIOKAILHOM cetu. OHa
o iepkuBaeT mpoTokoa momcka Standa 8Ethl. Ckagars yTuanTy MOXKHO CO CTPAHHUIBI [TPOTPAMMHOTO
obecrieuennsi.
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Q. Revealer 2.0.9 — O X

Search

SSDP Devices | URL
Standa 8 SMC5-USB (with Ethernet support) [S/N 9946] http://172.16.132.187:80/index htm is°

Legacy Protocol Devices | URL
172.16.131.37 hitp://172.16.131.37
172.16.143.106 http://172.16.143.106
172.16.143.109 http://172.16.143.109

Puc. 7.25: [Toxp3oBarenbckuit narepdeiic yrummurel «Revealers

I'paduyeckuit nosib3oBarenbckuii uurepdeiic yruiurer «Revealers odens npocr B ucnosnb3oBanuu. Hazxka-
THe Ha KHOMKY Search 3amycTuT ckaHmpoBaHme JokaiabHoi ceTu. Ilocie aToro Bce KouTposepst 8SMC5H ¢
nonepxkkoit Ethernet, naiinenunie B Bameil JoKaabHOM ceTu, OyayT nepeunciensl Ha naneau SSDP Devices
B BHJIE KIMKAOEIbHBIX CCHUIOK. [IpyW HAaXKATWKM HA CCHLIKY OTKPBIBAETCS Balll CHCTEMHBIA Opay3ep 1Mo yMoJi-
YAHUIO W [EPEHANPABIAeTCs Ha BeO-cTpanuily uaTepdeiica aIMIHICTPUPOBAHUSI.

Ilpenynpexgenue: «Revealers ucnonb3yer mupokosermarenbabie UDP u SSDP 3ampocsr. [lpu naxa-
THM Ha, KHOMIKY Search mcnosb3yiorcs oba mporokosna. Hampumep: Ins moucka xouTposutepoB 8SMC5H
¢ nomgepxkkoit Ethernet, npunrepos, MDY, cereBbix JUCKOB, BHICOKAMED W T.II. WCIOJb3yioTcs SSDP
zanpocsl. [Toapoduee o SSDP mozkHO 1pounTarh 3/1ech. Ba>XKHO 0TMeTHTb, ucio/ib30Banue «Revealers
MOXKeT OBITh HesKeIaTebHBIM /HEBO3MOKHBIM B CETSX, TJIe B TOM MJIM WHOM BH/JIE 3aTPEIeHbI IMHPOKOBe-
marensubie UDP/SSDP 3ampocsr.

7.3.4 MaHenb agMUHUCTPUPOBAHUA

Kourposuaep 8SMC5 ¢ moanepxkkoii Ethernet ocuamen Beb-unrepdeiicom aJMUHACTPUPOBAHUS, KO-
TOPBIA TIO3BOJIIET KOHEYHOMY TOJIB30BATENI0 YIIPABJISIThH CIyKO0aMMu YCTPOWCTBA M OTCJIEKUBATH COCTOSTHUE
CHCTEMBI.

v esmcsuss

q ) )
= Standa About device Software Manual FAQ Service Tools

Standa 8SMC5-USB with Ethernet support

Password

[ Submit |

© Copyright 2022,

Puc. 7.26: Crpanuna Bxona B mHTEpPdEHC aIMAHACTPUPOBAHUST

Hns nocryna x Beb-unTepdeiicy yerpoitcrsa Heobxoaumo orkpeits URL http://[address], tae [address] sBns-
ercsa IP-aapecom yerpoiictsa B Baiiieil JIOKaIbHON ceru (y3HATH KOTOPBIA MOXKHO B T.9. UCHOJIb3ysl HPOrPAMMY
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«Revealer»). Eciu Bbl nesiaere 910 Buepsbie (1iu ork/o4duiu coxpatenue (aitios cookie/naposieii B csoem
Opaysepe), BaM HEOOXOAMMO MPOHTH ayTeHTUDUKAIIUIO.

IToackaszka: McmoansyiiTe «0000» B KadecTBe MapoJid MO yMOJJIAHUIO

7.3.5 Hauano pa6otsl c XlLab

IIpu mepBOM 3amycke MOSBUTCS CTAPTOBOE OKHO, B KOTOPOM OYIyT HANIEHBI IBA BUPTYAJBHBIX YCTPOHCTBA.

T'H?J

XILab 1.20.2
release date: 2023-06-19

Searching devices... 0 found.

URI Serial Friendly name Stage name

il xi-emu:///Ci\Users\viadbelowAppData\Roaming\Xilabc.. 1 | [ |

2 xi-emu:///C:\Users\vladbelov\AppData\Roaming\XILab.c... 2

One axis is selected. Exit Rescan Open selected Open last

No devices found? Settings >>

Haxxmure Settings, ycranosure duar Enumerate network devices B npasoil Bkiajike. Boibepure nporokos
TCP, Beeaure IP-aapec kouTposzepa 8SMCH ¢ nommepxkkoit Ethernet. 3arem naxkmure kHOTKY Rescan B
JeBoit Bkiagke, XI1Lab obHapyuT KOHTPOJLIEp, MOAK/II09eH bl depe3 Ethernet.

=] Device detection settings
XiLab 1.20.6 = I
i Probe devices Protocol  IP/Hostl:port]
release date: 2024-01-12 - - - 1
[ Enumerate non-XIMC devices xtpifl v[17216143087 | X 4
Searching devices... 1 found. [4 Enumerate network devices 5
URI Serial Friendlyname  Stage name
1 xiremus ppData\R XiLab.conf/V_1%serial=1 1
2 xi-emu; ppData\R XlLab.conf/V_2%serial=2 2
3 xi-tepy/172.16.132.187:1820 9045
Virtual devices
Scan for local XIMC servers 0 server(s) found.
User management
Local user list Remote user list
user uuid  key user uuid  key
One axis is selected. Exit Rescan Open selected Open last
Setti << Delete selected New user Copy to remote > < Copy to local New user Delete selected

B okue 00Hapy:KkeHrst KOHTPOJLIEPA BLIOEPUTE HYKHYIO OCh. Bbl MO2KeT€e yIPaBJIATD UM B 00HOOCHOM PEHCUME
WIH B MHO200C€60M pedicume, ecan ObITIO BHIOpaHO Gosee ommol och. JIOMOMHUTETHHYIO WHMOPMAIIAIO CM.

B Pykosodcmee no nawasy pabomo, ¢ npozpammmoim obecneveruem XILab u Pyrosodcmeo no npoepamme
XILab.
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FAQ

8.1 VYcrtpoiictBo He obHapyxeHo / HeBO3MOXXHO MOAKAKOYUTLCS K
YCTPOWCTBY

o [lodxarouenue wepes USB
o [Todkaouernue wepes Ethernet

o [lodxaouernue wepes 8Ethl adanmep

o [lodxaouenue wepes Serial to Ethernet xonsepmep

IIpumeuanue: Eciau onucanubie CrrocoObI perens mpobieM He TTOMOTIIHN, MOKAJIYHCTa, TPUIIIIATE MOAPO0-
HOE ONHCaHUE MPOOIEMbI B TEXIIOIIEPKKY:

e 3a1aTh BOIPOC
e Hanmcars wva moury: 8smcd@standa.lt

e 3amaiite Bompoc B Telegram: @SMC5TechSupport

8.1.1 MoakntodeHne 4epes USB
XiLab mnm apyroe nmporpaMMHOe obecedenne He BUIAT KOHTPOJLIEP.

e Komnbiorep He obnapyxkuBaer KoaTposuiep no USB:

423


https://ru.xisupport.com/login?back_url=https%3A%2F%2Fen.xisupport.com%2Fprojects%2Fenxisupport%2Fissues%2Fnew
mailto:8smc4@standa.lt

8SMC5-USB
PykoBsopgcteo nonb3osarens, Boinyck 2.30.3

Connect 8SMC4/5-USB to PC

LED Blinking

8SMC4/5-USB board: yellow LED

LED OFF
Technical support

8SMC4/5-USB board: "Status" LED is
active when device is power supplied
(without usb connection)

- Change USB cable
- Change USB port

- Reconnect USB

- Reinstal the driver
- Change USB hub

- Change PC
- power supply

- 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 gyacras npuduna mogo6HOro pojia omuboK - 310 npobsembl B papore USB-xaba, kabesist uiiu npobiie-
Ma onpejesnenus BupryaiabHoro COM-mopra B onepanmonnoit cucreme na ucnosibdyemom I1K. Iompobyiire
BOCITPOM3BECTH JAHHYIO OIMUOKY HA JAPYroM KOMIbIOTEpe win ¢ apyrum USB-xabom, eciu OH UCIONIb3yeTcs.

Ilpenynpexxaenne: Ommbka «Can’t open device» mim dynkius «open device()» Bosspa-
miaet -1. bubmmoreka Libximce paboTaer ¢ KOHTPOIIEPOM B pesKHUMe SKCKIIO3UBHOTO HOCTyIa. KarK abrii
KOHTPOJUIEP, OTKPbIThIA Gubsmorekoii libxime (XiLab Toxe ucnosnb3yer 1y 6ubinorexy) JoizKeH ObITh
3aKPBIT, IPEXKE 9eM MOKET ObITh UCIIOIb30BaH JApyruM mporeccoM. [Toaromy mpexjie 4eM HobITarbes
OTKPBITH KOHTPOJLJIEP 3aHOBO, TPOBephTe, 9yTo Xilab man apyroe mporpaMmHoOe o0ecrnedeHne, B3anMoaeii-
CTBYIOIIEE C KOHTPOJIJIEPOM, 3aKPBITO.

Huzke mpuBenensbl KapThl AeHCTBAM 11 HE HAIEHHOIO KOHTPOJLIEPA.

Windows:

XIMC Motor Controller in Device Manager

Click Start and type Device Manager in search
field. XIMC Motor Controller must be appeared in
Ports(COM&LPT)

Is 8SMC4/5-USB detected by XiLab? ] -{ Have a nice work! ]

|

1. Rescan devices in Device Manager
2. Reinstall the driver
3. Reboot PC

Technical support Specify XIMC_driver.inf

You can specify it in Device Manager. Right mouse
click to unknown device and choose Update Driver
Software...

1. C:\Program Files\XILab\Driver

2. Download it here:

http:/ /files.xisupport.com/Software.en.html#drive
rs

Kommenrapun K cxeme:

e IIpoeepnre, uro COM-mOPT, COOTBETCTBYIOMINI BaIlleMy KOHTPOJIIEPY, TPUCYyTCTBYeT B Jlucmerdepe
ycrpoiicts. Konrposutep momxken orobpaxkarbea kak «XIMC Motor Controller (COMn)». Eciu xkou-
TPOJLIEP HE PACIO3HAH, TOMPOOYHTE MEPEYCTAHOBUTH JIpaiiBep KOHTPOJLIEPA BPYUIHYIO.
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e IToupobyiire orkpbirs COM-LOpT KOHTPOJLIEPA B JII0O0M 1IPOCTOM LOCJIEA0BATEILHOM IMyJidrope (Ha-
npumep, Putty) u oTnpaBbre KOHTPOJLIEPY OHY U3 MPOCTHIX KOMaH, («Stop», «sstp», «zeroy, «GETS»,
«GETI»). llapaMeTpbl MOAKII0OYEHNs OMUCAHBL 30¢ct. OTCyTCTBIE OMUOOK O3HAYAET, YTO KOHTPOJLIEP
paboraeT TPaBUIIHLHO, U TPOOIEMa BbI3BAHA MCIIOIB3yEMbIM TPOTPAMMHBIM 00ECIIEIE€HUEM.

https://youtu.be/lzwDACaJHvQ ‘

Bugeo-pykoBoACTBO 1O IepeycTaHOBKe JIipaiiBepa

Linux:

Check and appearar e
7dev/ttynchin. "n"is mber of
devices

==

15 8SMC4/5-USB detected by Applmage?

1t should be svaiiabi forreading and writing

Kommenrapuii k peutenuto npobiemst «Can’t open devices (2 Berka):

ITpu pabore ¢ mpeobpasosaresem USB-UART (a rakxke USB-Ethernet, USB-Bluetooth u T. 1.) B Linux on
orobpaxkaercst Kak ycrpoiicto /dev/ttyUSB. XiLab oro6paskaer ero B crucke, HO IPH MONBITKE OTKPHIThH
BO3HMKaeT ommuobKa «can’t open device» m3-3a OTCyTCTBUsI COOTBETCTBYIOIIUX IIPAB JOCTYIA K YCTPOHUCTBY.

Hns pemtenus naunoil npobiaemst cozpaiire daitn: /etc/udev/rules.d/31-xime.rules n nobasere B Hero cie-
JLYIOILYIO CTPOKY:

SUBSYSTEM=="usb", ATTR{idVendor}=="067b", MODE="0666"

Wnenrudukarop idVendor MOKHO HARTH C TOMOIIBI0O KOMAH/IBI [SuSb.

Ilpnmeuanue: OpauM u3 BO3MOXKHBIX BAPUAHTOB pereHus npodsembl «device not found» asisierca mo-
6apsenne moab3oBaresia B rpymmny dialuot. BakHo: mocie qobaBmennsa B IPyIy HEOOXOAMMO epe3arpy3uTh
KOMIIBIOTED.

Mac OS:
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Check an appearance of new
/dev/usb. d {serial_| b

{serial_number} - 8-digit hexadecimal
number

Technical support

Is -1 /dev/

|

[ Is 8SMC4/5-USB detected by XiLab?

Have a nice work!

8.1.2 MoakntoyeHue yepes Ethernet

ITpumeuanmue: [Ipu BbioSHEHNY OMMCAHHBIX HEXKE JieficTBuil npeanonaraercs, aro 8SMC5-ETH konrpos-
Jiep BKJIIOYEH u paboraer

e Buaen qm Bamr KoHTpoJsiep B nmporpamme «Revealer» 7
Ecan pa:

— YT0oOBI MOAYYNTH JOCTYN K TAHETN QJIMUHUCTPUPOBaHU, Haxkmute Ha IP-aapec. Ecian
MaHe b YIPABJIEHUs] OTKPBIBAETCS, 3HAYUT BaIll KOHTPOJIEp paboTaer HOpMaJIbHO!

ITonckaszka: Mcmoab3syiite «0000» B KavecTBe IapoJisd MO yMOJYaHUIO

Ecan Her:
— INoakarounre KOHTPOJLIEp K KoMitboTepy o USB:

* HWcnonp3ys Xilab, ybeaurecs, uro ycranosnena sepcust npomiusku 7.0.11 unu Boimre.
Bbi MoKeTe nmpocMoTperh BEPCHIO IIPOLIMBKY BO BKJIajke «About device» B HacTpoii-
kax XILab. ITpu HE0O6X0aMMOCTH OOHOBUTE MIPOIITHBKY.

* Ybeaurech uT0 moaKII0YeHnbIH 10 USB KoHTpO/IIep padoraer npaBuibHO. [1j1st 3TOTO
3arpysure Ipoduib U BLIIOIHUTE JTI000€ ABUKEHHE. i nposepru mol pexomeHoyem
ucnoavdosams XILab.

— Orkuiounre «Bpangamaysp 3amurauk Windows».
— TloakiiounTe KOHTPOJLIEP K KOMIIbloTepy ¢ nmomombio Ethernet ka6ess:

x [IpoBepbTe, BUAEH T KOHTPOJIIED B U30JHPOBAHHON CETH ¢ TIOMOIBIO revealer. Ilpu
HEOOXOIUMOCTH UCIIOIb3yiiTe revealer mysa naMmenenns IP-agpeca Bamero KoHTpoJLIe-
pa. YtoObl m3MeHUTh HACTPOMKHU B OKHE revealer, Hakmure Ha Imecrepenku. Hampu-
Mep, BbI MOYKETe YCTAHOBUTH craruueckuii IP-aapec aj1s Baiero KOHTpOJLIEpa.

e B Bameii cern ycranosiien DHCP cepsep?
Ecan pa:
— Ybenurech, uro KoHTPOJLIEPY ObLI HpucBoen IP axpec.
— Yb6enuTech, 9TO KOHTPOJIJIEP HAXOAUTCS B TOH K€ MOACETH, 9TO U BAIll KOMIBIOTED.

Ecan Her:
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— Bor moxere ycranours DHCP cepsep.

— Ucnonwayiite revealer, 9Tobbl yCTaHOBUTHL craruydeckuit IP-anpec mis Barmero KOHTpOJI-
siepa. UToObl M3MEHUTH HACTPOWKM B OKHe revealer, HaXKMUTe HA IIECTEPEHKH.

8.1.3 MoakntoyeHue yepes 8Ethl apantep

IIpumeuanme: Ilpu BbIMOTHEHNY ONMUCAHHBIX HU2KE AEHCTBUI IPEIIONIATAETCs, 9TO KOHTPOJLIEP U aJaITep
8Ethl Bkiouensr n padoraior. Konrpommep, moakmodenuniit uepe3 8Ethl amanrep, MOXKHO OTKPBITH TIO
TIPOTOKOJTY Xinet.

e Bunen qm Bamr KoHTpoJiiiep B mporpamme «Revealer» 7
Ecan ga:

— Yr0o0BI MONyYNUTH AOCTYI K TAHEIN AIMUHUCTPUPOBaHUs, Haxkmure Ha IP-agpec. Ecin
MmaHe/b yrupas/eHus oTkpbiBaeTcs u Ha «Common panely orobpasuTcs cepuitHbiii HOMED
BAIlero KOHTPOJLIEpa, 3T0 o3HadaeT, uTo ajgamnrep 8Ethl paboraer nHopmaabHO!

HO,Z[CKaBKa: HCHOJ’IBByﬁTe «admin» B KadecTBe JIOrMHa U IIapoJid 1mo ymoJiaHuro

Ecian Her:

— Ilepesarpysure kourpomnep u 8Ethl! amanrep

B pasnene «Motion control» 3amycrure/nepesanycrute «libxime servers

Orkmrounte «Bparamaysp 3ammurank Windowss

ITopt 49150 me mosmken ObiTh 3absi0KMpOBaH. [IpuyunHOl GIIOKMPOBKY 3a4ACTYIO MOXKET
6biTh Hasmaue anruBupycHoro 1O mim nporpammbl, orciaexuBaommeil u GuabTpyomnei
cereroii Tpaduk (OpaHIMaYyIPHI)

e B Bameii cern ycranosiien DHCP cepsep?
Ecan pa:
— Yb6enurech, uro 8Ethl amanrepy Obu1 npucsoen IP-ampec
— Yoenutech, uro 8Ethl amanTep HAXOAUTCSA B TOM K€ MOJACETH, YTO U BAIl KOMIIBIOTED
Ecou Het:
— Bor moxere ycranosurs DHCP cepsep

— Buoi moxkere wasnawums cmamuveckuts IP-adpec Bamemy 8Ethl amanrepy

8.1.4 MoakntodeHue 4epe3 Serial to Ethernet koHsepTep

IIpumeuanue: [Ipu BHITOSHEHNN ONMCAHHBIX HUYKE JE€HCTBUI MPEANOIATAETCS, YTO KOHTPOJIJIEDP BKJIIOYEH U
paboraer. Kourposiep, noakmouenubiii gepe3 Serial to Ethernet kousepTep, Kak npaBuio, MO}KHO OTKPBITH
o nporokosry TCP.

e Kak mpaBujo, mpeobpa3oBaTein UMeIT CBeTONNOAHYI0 nHankanuto. Oua padboraer? Ecau Her, T0o cKoO-
pee BCEero Balll KOHBEPTEp He pabOTaeT MO TEXHUYECKUM TPUIHHAM

b Apruxys 6b1 wsmenen B 2020 ., pamee ycTpoicTso umeno aptuxyn 8SMC4-USB-Eth.
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e Konseprep nepepaer gannbie? s npoBepku Tpebyercs 3aMKHYTb KOHTakTbl Rx u Tx mexk1y coboii.
Ilepenannbie JaHHBE JOMKHBI OBITH BO3BPAIIEHBI 0OPATHO

e IIpaBuabuo ju monkioven kouseprep? Kak mpasuiio, ucmosb3yercs coequmaenne Rx -> Tx, Tx -> Rx,
HO HEKOTOpPBIe Mpom3BoauTen TpedyoT noakaoderns Rx -> Rx, Tx -> Tx

e Ycranonien qu B Bameit ceru DHCP-cepBep? Yo6emurecn, uro kouBeprepy npucsoen IP-anpec

e KonBepTep MOAKIIOYEH HANPSIMYIO K KOMIbIOTEPY? KOHBEpTED MOXKET HAXOAUTHCS B JIPYTOil TOICETH.
3/1ech MOMOTYT HABBIKM CHCTEMHOTO aMUHUCTPATOPA

8.2 VYcTpoiicTBO TepsieT nogka4veHue

o [Tomepsa USB-coedunenus

o [lodxaruenue no Ethernet

IIpumeuanme: Ecin onmmrcanmbie CIIOCOOBI PeIeHus IpobIeM He MOMOIJIH, TOXKATYICTa, MPHUILIATE T0IPO0-
HOE OLMCAaHKEe MPOOJIEMbL B TEXIIOIEPIKKY:

e 337aTh BOIPOC
e Hammcars wa moury: 8smcd@standa.lt

e 3ajaiire Bonpoc B Telegram: Telegram: @SMC5TechSupport

8.2.1 Moteps USB-coeauHeHus

Yactore norepu USB-moak rrouenust gaime Bcero 00yC/IOBIEHBI TPOOIeMaMu ¢ 3a3eMjieHrneM. ITo0bl BbISICHUTH
NpuYuHy TOCTOsAHHOM moTepu USB-coennuenus, Mbl mpejaraem:

ITpumeHuTe AUIIEKTPUK B KauecTBe m3oJdaTopa: Ecin KOHTPOJIEp W MO3UIMOHED NMPUKPEILIEH K
METAJINIECKOMY CTOJIY, CTOJI MOXKET JefCTBOBATh KaK MPOBOJHUK MAPA3UTHBIX TOKOB. DTHU TOKHU CO3JAIOT
9JIEKTPOMATHUTHBIE TTOMEXU, KOTOPHIE MOTYT MOBJIUATH HA PAOOTY IJEKTPOHWKW, BHI3BIBAsI OIMMUOKW, COOM
yOpaBJIeHWs WJIM WCKAYKEHWe CUrHaJa. Pasmerras IusIeKTPUYECKUil MaTepuali, Bbl pa3pbiBaeTe
HEXKeJIaTEJbHbIN 3JIeKTPUYECKUil KOHTAKT MEXKy KOHTDPOJIJIEPOM, MO3UIIMOHEPOM WM METAJIIHIECKUM
CTOJIOM, T€M CAMBIM YCTPAHSS MyTh s OJy»KIAIONMX TOKOB M CHEXKasi BEPOATHOCTH ToMex. Fciu mocie
9TOro mpobjemMa MCUYE3HET, IPUINHA ObLIa HAWIEHA.

KouTypsl 3a3emiienns: Korna pasuble yCTPOWCTBA «COSIUHEHBI» Uepe3 O0UMil MeTaindecKuii ¢cros (uim
JIPYTOii IPOBOJIHUK ), MOKET BO3HUKHYTH 3aMKHYTbI}i KOHTYD, U3BECTHBIN KaK KOHTYD 3a3eMjieHus. B Takom
KOHTYDPE MOXKET MPOTEKATH MAPA3UTHbBIA TOK W3-3a PA3HOCTU MOTEHIWAJIOB, 9YTO MPUBEAET K IIyMy W HECTa-
omnbHOM pabore cucrembl. Ilpenmnomaraercs, 970 KOHTPOJLIEP 3a3eMJIEH C ABYX CTOPOH: Uepe3 OJI0K MUTAHUS
U Yepe3 KOMIIbIOTEP. 3a3eMJIEHUE CO CTOPOHBI KOMITHIOTEPA HEBO3MOXKHO PA30pBaTh 6€3 OTAEIHHOIO MOJLYJIst
raJIbBAHWYECKON W30JISIUU. BIOKM MUTaHWsT 9aCTO M3TOTABIMBAIOTCS 0e3 3a3eMJIeHUs HA BbIXOAe. Birokm
nuranusa Standa 3azemutenbl. B kadecTBe OBICTPOrO CHCTEMHOTO DEIEHUS MTPEIIATAETCSI:

e lcnosb3yiite USB-amantep ¢ rambBanmdeckoii pa3ssa3koit Ha USB-kabesre O CTOPOHBI KOMIBIOTEDA.
Hanpumep, USB Isolator Module ADUM3160

e lcnosb3yiite amanTep MexK/y PO3ETKON M HCTOYHUKOM nuTanHus konrpoJuiepa. Hanpuwmep, Plug

Adapter - Non-Grounded (UP-6AE, 6 Pack)

B kauectBe AOIIOJTHUTEJIBHOT'O pelieHud Iipe/ajaraeTrcs:
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e Bamenure USB-kabesb. Hcnoavsytime moavko mposepenmvie u 3asedomo pabomocnocobrve USB-
xabeau! Heucnpasusrit mim HexkavecTBerubiii USB kabeqh MOXKET cTaTh MPUYUHON HEMPABUIBLHON pa-
00THI KOHTPOJIJIEPA, B TOM YHUCJIE€ OMUOOK TIPU BPAIIEHNN MOTOPOM WJIH ITPY PACIIO3HABAHUY YCTPOMCTBA
oneparmonuoit cucremoit. Cymep KOpoTKHWe KabeJam ¢ TOJICTHIMHU IIPOBOJIAMU M SKpPaHNPOBa-
HHUEM WIeaJbHO MOAXOIAT JJisd HAJEXKHOIO COEUHEHNS;

e lcnos3yiite apyroit USB-mopr;

e lcnoss3yiite apyroit 11K.

8.2.2 Mopakntodenne no Ethernet
Iloreps panee ycraHOBJIEHHOTO coeaumueHus 1m0 Ethernet MoxkeT BO3HUKATH B CJIEAYIONIUX CATYAIUAX:

¢ Biaromaps HeycToiiunBO 3aKpernsIEHHOMY nian HeucnpaBHomy Ethernet xa6eusro. Yoemgurecs,
9T0 Kabesb HAAEKHO 3aKPEIIEH B pa3dbéMax, WJIH BOCIOJIB3YHTECh APYyruM KabesieM.

¢ Konrposuiep moxet nusmeHutsb cBoii IP-ajipec, eciin y Hero ucnosib3dyercsa autolP B nnana-
30HE «169.254.XXX.XXX» U MPOUCXOJUT TMepe3arpy3Ka BO BpeMs aKTUBHON CECCUU COEIMHEHUS 1O MPO-
tokoay XILab xi-tcp. Axapec autolP HaszHauaeTcss KOHTPOJLIEPY, €CJIM OH HACTPOEH Ha aBTOMAaTUYECKOe
nosyuenue IP-anpeca (DHCP), no B ceru orcyrcrsyer DHCP-cepsep. Haine Bcero sro npoucxomaur
npu npsaMoM noaksodernu Kourposiepa K IIK. [Ipuunna usmenenns [P-aapeca 3akaiogaercs B ToM,
uro XILab ormpasisier ARP-3ampoch! [jist TOBTOPHOTO TMOAKIIOUEHHUsT K TIOTEPSIHHOMY YCTPONRCTBY O
panee n3BectHOMy IP-anpecy. OHOBpeMEHHO TOCIe TIepe3arpy3Ku KOHTPOJLIED BBITOJIHSIET TPOBEPKY
(IP probing) nocrynnoctu csoero npenbiayinero IP-aapeca. Kourposuiep nonyuaer ARP-3anpocst or
IIK u B coorBercrBuu ¢ RFC 5227, pazaen 2.1.1, paccMarpuBaer 370 Kak KOH(MIMKT, 9TO BbIHY K-
maer ero BoiOparh apyro#t IP-aapec. YTo6bl m36€XKaTh TAKOro MOBEJIEHUs, MOXKHO PACCMOTPETH
CTIeIYIOIIE BAPUAHTHI:

— 3akpoiite coenuaenne XILab nepen mepe3arpy3koit KOHTPOJIIEPA C OTKJIIOYEHUEM TTUTAHUSA.

— VYcranosure craruveckuit IP-angpec B mactpoiikax ceru xonrposurepa. Eciu BbI yBepeHbl, 9TO B
ceru orcyrcrByer DHCP-cepsep, He ucnonb3yiire /1jisi KOHTPOJLIEPA PEKUM ABTOMATHIECKON Ha-
crpoiiku IP (DHCP).

e KoHTpoJsuiep, MOAKJIIIOYEHHBII K MapHIPy TU3aTOPYy, MOXKeT n3MeHuTh cBoit IP-anpec npu nepesarpyske
YTob6bI 000iTH JaHHYIO TIPOOJIEeMY, 3aMaliTe KOHTPOJIEpPy crarmdeckuii IP-aapec B Toit ke
HOACETH, B KOTOPOI HAXOAATCA OCTaJbHbIE YCTPOUCTBA CETH.

8.3 He ypaérca BpawaTb MOTOpPOM MpuU MOMOLLW KOHTpoOJJiepa

o Konumpoanrep 6 cocmosanuu Alarm

Momop subpupyem, spaujerus Hem

o Mexanuueckoe 3aKAUHUSAHUE

o J[suzamenb He peazupyem Ha KoOMaHIb, 08UNCEHUA

8.3.1 KonTposiniep B coctosihum Alarm

ITpumeuanme: Ilonpobyiite Haxkars Stop B TmaBuHoM okuHe Xilab. 9to ybupaer cocrosiaue Alarm.

Eciiu pansbiii cuocob He nomoraer u Alarm nosiB/isiercs CHOBa, TO:
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e Haxonsce B XiLab, mepeiinure Bo BKiIaaky Mazimum ratings.

e ITlocrasre ramouky uanporus omiuu Sticky Alarm flags. Haskmure Ok.

Haxxmure Stop B rnaBaom okue Xilab, Boiiias u3 cocrosuust Alarm. ITosropure mocie10BaT€IbHOCTD
JgeiicrBuil, KoTopas npupesia K Alarm.

CremnaiiTe CKpUHIIOT TJIaBHOTO OKHa Xilab u ormpasbTe €ro B TEXMONIEPKKY € MOAPOOHBIM OMUCAHIE
TpOOJIEMBI.

8.3.2 Motop BubOpupyert, BpaLleHNst HET
Y nanHO# MPOOIEMBI MOKET OBITH HECKOJIBKO MTPUYNH:
e YcraHOBJIEH HEKOPPEKTHBIN HPOMUIIb /it BANIErO MOTOPA,/TIOBUZKKH.

— Iowurmure Hanboiee COBIAMAIONINIT 10 HA3BAHUIO C HUCIIOJIb3YEeMOil MOABUAKKON MpOGUIb B MAIKE
¢ npodunsimu B XiLab.

— Pekomenmyercsi coxpanuTh TEKyIylo Koudwuryparmio B daiiin. s 3roro HeodbxonuMo B OKHE
Settings nporpammbr Xilab naxare Save settings to file (cm. nacmpotixu npoepammv, XiLab),
BBIOpATH MyTh, Ky/la COXPAHUTH HACTPOHKH. 3arem 3TOT (hailil OTIPABUTH B TEXIOMJIEPIKKY C
onucaHueM IpobIeMbI.

e HenpaBuibHO HacTpOeHBI KOHIIEBbIE BBIKJIIOYATEJIN, B DE3YIbTATE UEro MOJBUKKA yexaja B
kOHIIEBUK. OOBIYHO 9TO MOXKHO YBHUIETD IO 3aroparoiuMcs uuankaropam B Xilab.
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[ XiLab 1.19.1 - Axis1

Power Control

Power voltage:  23.9V

Power current:  -53mA 0 0 0 0 Charts...
Temp.: 42.3°C | m m

Scripts...
Motor
Speed:  0.000 mm/s 0
Command: Unknown Go home
Power: off
e Cydic
. 0 5 10 15 20
Program D T, D Zero
Syncbuf free: 32 Stop
14 4 - | 2 [ 2]
Save log
Move to | 0.000 mm %]
Clear log
shifton | | 0.000 mm Bl
Exit
Date Time Source Message

EEPR

OCHOBHOI NPUYUHON HEKOPPEKTHONW HACTPOWKM KOHIEBUKOB SIBISETCS OMIMOOYHBIH nPOduib KOHMU-
rypauuu s 103UuuoHepa (CM. upeapuayiuii nyskr). Mudopmanus 110 caMmocrodrebHol HacTpoiike
HAXOANTCS B pasdene pywnas nacmpotra npopuas. Ilpn mpobaeme Takoro posia peKoOMeHIyeTcst oopa-
TATBCA B TEXIOIJEPKKY 3a JOIOJHUTEJIBHON ITOMOIIBIO.

— Tak:ke OTHUM M3 TPOSABJIEHUH TPOOTIEMBI C KOHIIEBUKAMHU MOXKET OBITh Me€XaHUUecKoe 3aKJIH-
HUBaHUE (CM. CJEAYIOUUA HYHKT).

e Cropesmras o6MOTKa MOTOPA, MPOOJIEMBI C KOHTAKTOM B pa3béme u T.NM. /[Mar{HocTupoBaTh mMpo-
0JIeMBI TAKOTO POJIA, MOYKHO camocToaTeabHO. s sToro B XiLab ectb BO3MOXKHOCTD BbIBECTH rpaduKu
HAMpPsKEHNsS U TOKA BO BpeMs pabOThl MOTOpa. B mcmpaBHOM MOTOpE TOK B OOMOTKAX MEHSIETCS IO

CHUHYCY WK KOcuHyCy. B ciomanHOM MOTOpE OyAyT 3aMeTHBI CHJIbHBIE OTINYUsi (DOPMbI CUTHAIIOB OT
rapMOHUYECKON.
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Charts Axis1 n
360 380 400 Control
R 150 1 I 1 1 1 1 [] Position
§ 100 [ speed
5 < 50 0
v E L
Ig . [[] power voltage
E -0 @ Power current
-100 )
10 USB voltage
USB current
< 3 N ] Winding A voltage
ol {
.g;' = e o J f [ Winding 8 voltage
g 5 J'm J ,9 Winding C voltage
41 Winding A current
-10 [ Winding B current

Winding C current
PWM Level
A AR 'HII N\ )| | Drempestre
;‘--i|'||';|'|7 [ Joystick
| D ndeg et

y VAV YV VWUV VYV VN g

|
i

Voltage B,
v

Current A,
mA
(=]

500 { { m [ st '. Stop
-500 jwr d\/\/\/ \\;' J = J" U | Exportt;)csv

-1000
1000

500

Current B,
mA
[=]

-500

-1000

360 380 400

data size: 484 KB un

Puc. 8.1: Ucnpasusrii cay4dait

Ha rpadukax mauxke Bugnbl mpobaembl. Hampumep, orcyrcrByer Tok depe3 obmorky B. Bepositho, B
Heil mMeeTcst pa3pbiB. Takyke MCKAXKEHBI OCTAJIbHbIE (POPMBI HATIPSAKEHUN ¥ TOKOB.
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Charts Axis1 n
360 380 400  Control
. 150 ' ] ; ' ; - O rositon
'5 100 [J Speed
§ E 50 [[] encoder
‘g sg [] Power voltage
& B Power current
-123 USB voltage
USB current
S T TV 1) i
o | i
g>  oJul ) / Hﬂ V VU ’\ M iM ’m‘ﬁﬂ!ﬂ w Mg Beos
= [ ; [y
g : \“(MJ ﬂlﬂ{ {‘ lﬁF q } Ul" ‘ ‘ l' ) Winding C voltage
[ Winding A current
-10 (A Winding B current
10 Winding C current
& PWM Level
o > MAEAANAAAN LA AR [] Temperature
o N ‘II || ‘. :‘ AN |‘ | I‘ il I L |I | ‘| - || | emper.
'E 0 | jmwiarasing |. _| I. |. | { '|‘ |: | '.I |; | ‘, ‘l - |i ‘5 ‘|I ] !. _f !| ‘| '| [ Joystick
FUNG Y LA HE UL Y] O andegingut
5 L.l W '.I'.- \ul \ !.F|'I \.\_\' I:I'll l.‘ I;lllI \ ‘ ',‘_.‘ ||‘| L [:|Flags
< 50 ] '\ ’ o f ( 3 f f | L st Stop
EE 0 F.q-....mm)l | ’ / | 1 | View Save
3 -s00 [~ \_; j iJ U ' l._ f ' Export to CSV
-1000
1000
o 500
3 -500
-1000 . : r T T T
360 380 400
< >

data size: 484 KB run

Puc. 8.2: metorcs mpobreMbl ¢ MOTOPOM

Juig iuarnocTuky npobJeMbl YCTAHOBUTE MaJIEHbKYI0 pabouyio ckopocTh (1 1r/c - onTuMalibHO) U mojaiire
KOMaH/y IBH:KeHus. /lajiee BKJIIOYKNTE BbIBOJ, rpapuKOB HAIPsKEHUA M TOKOB B oOMOTKax A u B u rpa-
dux noanoro roka B XiLab (knouka Charts, nanee ormerbre rajsoukamu). Ilonoxaure HeKoTOpoe BpeMs,
noka rpaduku nocrpoarcd. ITocie 3TOro peKOMEeHIyeTcss OTIPAaBUTh WX (KHOMKA Save JJis COXPAHEHWs )
B TEXTOIIEPKKY C TOAPOOHON (hbopMyanpoBKoii mpobsembl. VHOT M mpu Cropesimneil 00MOTKE HEBO3MOXKHO
mosrb30BaThesa Xilab m3-3a mocTosinHOM mOTEpH yCTPONTBA, U BBIBOM IPpa(UKOB CTAHOBUTCS HEBO3MOXKeH. B
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9TOM CJIydae TaKzKe OOPATUTECh B TEXIOIEPKKY C MOAPOOHBIM OIMUCAHUEM IPOOJIEMBI.

8.3.3 MexaHun4deckoe 3akJnHUBaHUE
CymecTByeT aBa Crtocoba CIIPaBUTHCS C 3AKJIMHUBAHUEM B MO3UIIHOHEDE:
e [IpoBepHYTH MOABMIKKY PYKAMH, €CJIA ITO BO3MOXKHO.

e YBeauuuTh TOK B 0OMOTKE B 2-3 pa3a Ha KOpoTKoe Bpems (10 5-10 cekyH1) U HOAaTh KOMAH/LY JBUXKE-
HUsl B HY2KHYIO CTOPOHY Ha HeBbICOKO# ckopoctu (50-100 111/ ¢ - padymuoe 3Hadenue). Jepes HeCKOJIbKO
CEeKYH]I TIOCJIe BPAICHNS HAKUMATDH KJIABUINY OCTAHOBKU (YEPHBIN KBAAPATUK) B rytaBoM okne Xilab,
IO TEX TOP, MOKa He mosiBuTcs craryc power off. 91o mo3sosut n3bexars meperpesa moropa. Ilocse
BBINIOJIHEHNS JAaHHOI onmepanuu He 3a0y/pTe BepHYTh HacTpoiiku obparHo!

8.3.4 [suraTtenb He pearnpyer Ha KOMaHAbl ABUXXEHUS

KonTponnep BoIisauT HOPMAJIbHO, HO ABUTATENb HE HAYMHAET JBUKEHHE 110 KOMAaHe, OCTaBJsAsS COODIIe-
Hust 06 omubKax B XKypHAJIE, KOHTPOJLIED [epe3arpyKaercs. Jra OmubKa MOXKET BO3HUKHYTh H3-33 CyIIe-
CTBEHHO HEMPABUIHLHBIX HACTPOEK KAJIMOPOBOK KOHTPOJIIEPA. DTO MPOUCXOIUT, KOTAA OXKHUIAEMBIE 3HAUE-
HUS 3JIEKTPUIECKUX MAaPaAMETPOB JIBUTATENS OTJIMIAIOTCS OT PEAJTHHBIX HA HECKOJIBKO TIOPSIKOB. YCTAaHOBKA
HEMPABUJIbHBIX KAJIUOPOBOYHBIX APAMETPOB MOXKET ObITh BbI3BAHA HEPABHOMEDPHOUW MEXAHUYIECKON HATIPY3-
KOl Ha JBUTATEJIb WM PA3IUINEM MEXAHWIEeCKOrO TPEHUs M0 PA3HBIM HANPABJIEHUSIM JABUKEHUS. B 3TOM
cJlydae KOHTPOJLIED IbITAeTCs CleiaTh HeOOJIbIIOe IepeMelleHre /i KajaubpoBKu apuraress (KaaubpoBKa
BBIIIOJIHAETCS JI0 BKJIIOYEHUsI IUTAHNs JIBUIATE/Is1) U BBIKJIIOYAETCA U3-33 CPAbAThIBAHMS 3AIIATHI 110 TOKY.

Ecyn BBI CTONKHYIUCH C 9TOH TPOOIEMO#i, TPOCTO BHITIOJTHUTE CJIEAYIOIINE JeHCTBUS:
e Orkpoiire XiLab, 3arpy3ure npoduib A UCIOTH3YEMOTO JIBUTATES.

e Ha sBkianke Stepper motor B menio Settings BpicTaBbTe HOMUHAIBHBIN TOK 200 MA , pabo4yio CKOPOCTD
1 mx/c, naxxmure Apply n Save to flash.

e llonprraiiTech HaUYATH OBMKEHUE, HAOIIOAANTE 38 TEKYIMMH MapaMerpaMmu npurares B okae Charts,
KaK OIMCAHO BBIIIE.

e Eciin quarpaMMbl BBINISIAT HOPMATbHO, 3arPy3UTe OOBIYHBIE HACTPOUKHU JJIs MCIOJIb3yEeMOro JIBUra-
Tessd u paboraiite ¢ HUM, KaK OOBITHO.

IIpnmeuanue: OtnpassgiiTe CBOM BOMPOCHI € MOAPOOHBIM OMUCAHUEM TPOOJIEMbI B TEXIIOIIEPIKKY:
e 3a1aTh BOIPOC
e Hanwmcarp na nmoury: 8smced@standa.lt

e 3apaiite Bompoc B Telegram: @SMC5TechSupport

8.4 lNpobnembl npu paboTte 8Ethl

ObHosaeHUE NPOWUBKY 0AA 300aHUSL NPEICKA3YEMO20 COCTNOAHUA

Hoodxawuernue x yempoticmey npu nomowu HDMI

o llzmenenue cemesnix Hacmpoex HanpAmMYo Ha yC’l”llpO’[ZCTIZGG

o [lodxaouenue ycmpotcmea no SSH
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IIpumeuannue: Agantep 8SMC4-USB-Eth 6nu1 nepenmenosan B 8Ethl'. Bee mMmeromuecs HHCTPYKINH
B HaIlell JOKYMEHTAINN aKTyaJbHBI U MPUMEHUMbBI K 00OUM yCTPONCTBAM.

Haubonee gacro Bcrpedaemble mpobJ/ieMbl IPU HOAKIIOYEHUH YCTPOMCTBA IIEPEYNCIEHbL B 91M0M napazpage.
st ycTpaHeHust 3TUX MPOOJIeM 33a9aCTy0 TpedyeTcst y3HaTh TeKyIue cereBbie HacTpoiiku 8Ethl win nzme-

HUTH UX, MTOCKOJIBKY MOC/IeIHNE 3aJaHHbIE HaCTpOfIKH yCTpOfICTBa HENU3BECTHHI. HI/I)Ke TpUBEICHbI YKA3aHUI,
KaK JOOUTHCST ITOTO PE3YJILTATA.

8.4.1 OOGHoBNEHMEe NPOWKNBKN ONS 3a4aHUSA NPeACcKa3yeMoro CoOCTosiHUS

O/iuH U3 caMbIX TPOCTHIX CIOCODOB OGECIEIUTH OKUAAEMY 0 KOH(MUTPAIIUIO YCTPORCTBA, eciv Bbl He TOMHUTE
MpebIIYINee COCTOSTHUE er0 HACTPOEK - HEPEMPOIIUTh YCTPORCTBO 3aHOBO. AKTYAJIbHYIO BEPCHUIO MPOITUBKI
MOZKHO CKa4darh ¢ HALIEro BeO-caiira, a PyKOBOJACTBO 110 [IEPENPOIIUBKE PACIOJIOKEHO 30eCh.

8.4.2 MNopknioveHue k yctpoiictey npu nomowu HDMI

8Eth1l npencrasnsier coboit Muan-IIK ¢ aKTUBHBIM BHIEOBBIBOIOM. Y3HATH HE3HAKOMBIE paHee
ceTeBble HACTPOUKHN BO3MOYKHO 33 CUET MOAKIIOUEHUS MOHUTOPA K YCTPOUCTBY.

1. Y6enurech, 4To ycTpoicTBO 3anuTaHO M MOJAKII0YeHO K Tpedyemomy I1K /ceru;

2. Topxuounre morurop kK HDMI nopry ajganrepa u kiaasuarypy k USB mopry.

. Hoxkaurech 3arpy3Ku
cucreMbl (OKOJIO 1 MUHYTBI), JOJZKHO TIOSBUTHLCS TIOJIE JJIsi BBOJA JIOTHHA;

L e e
- msole:
2.9217681 axp20, ucey. Mg to colour frane buffer device 240x67
7.332280] o ho0-buck3: incomplete constraints, leaving on
Xp20; incomplete constraints, leaving on
ncomplete constraints, leaving on
ncomplete constraints, leaving on
: incomplete constraints, leaving on
: Incomplete constraints, leaving on
rtc: setting systen oo,
29976571 A3 aeuice Tist: ng systen clock to 2010-01-01 00:00:00 UIC (1262304000)
-0088061  #0: sunxi-CODEC Audio Cod
8.0191421 nd: Waiting for all devices to be available before autodetoct
8.0307441 nd: If you don’t use raid, use raid=noautodetect
8.040279] md: Autodetecting RAID arrays.
8.2406851 UFS: Mounted root (ext4 filesystem) on device 179:1.
8.2528991 devtnpfs: mounted
8.2589111 Freeing init memory: 276K
9.150948] udevd[1781: starting version 175
12.007562] EXT4—fs (mmcblkOp1): re-mounted. Opts: commit=600
12.463449) pum-sunxi: pumo configured - period: 50, duty_percent: 90, duty: 45
12.5171311 sunxi_gpio driver init ver 1.3
12.5302621 gpiochip_add: registered GPI0s 1 to 67 on device: AIX_GPIO
12.7790731 UMP<2>: Inserting UNP device driver. Compiled: Nou Z 2017, tine: 13:14:40
12.7956351 UNP<2>: Using 0S memory backend, allocation limit: 134217728
12.8097791 UMP: UNP device driver loaded
12.9376061 Mali: pernit MALI_IOC_MEM_MAP_EXT foct] for francbuffer (paddr=0x51000000, size=33554432)
12.961019] mali: use config clk_div 3
12.9667721 mali: clk_div 3
12.9762741 Mali: mall clock set completed, clock is 320000000 Hz
12.9851271 mali: use config clk_div 3
19909311 mali: clk_div 3
123900021 Mali: mall clock set completed, clock is 320000000 Hz
159267471 cna: dna_alloc. from_contiguous(caa cfoablcd, count 64, align 6)
1310308231 cna: dna_alloc_from contiguous(): roturned 43079600
¥ Mali: Mali device driver loac
%2323333 mci_cnac sunxi_cmac.0: ctho: link up, 100Mbps, full-duplex, lpa @xCIEL
51.0320531 etho: no IPUG routers present
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Puc. 8.3: 3arpyska OC amanrepa 8Ethl

Eciu cucreme He ymaercsa 3arpy3urhes, nepesamycrure aganrep 8Ethl. B kakoii-Tro MoMeHT BbI yBU-
nute, aro amantep 8Ethl 3amycruics. Ber yBuguTe mose misi BBOZA JIOTHHA;

Hcnonw3yiire jgorus - cubie. mapoJib yKa3aH Ha HakJelke Ha ycrpoiicrse. Eciu ero mer, obparurech
B TOJJIEPKKY;

Yr00bI MPOBEPUTH YCTAHOBUBIIHECS HACTPOIKYU ceTH, BBeauTe kKomauay ifconfig u obparure BuuMmanue
na amanrtep «ethOs. Ecim orcyrcrByer crpouka «inet addry, comepxkamas IP-aapec, ckopee Bcero

ycrpoiictBo okazasiock HacTpoeno na DHCP, wo me cmormo momyuurs IP-aapec or DHCP cepsepa
(npumep HUKE);

L Apruxys 6bi wsvenen B 2020 ., pamee ycrpoiicTso umeno aptukyn 8SMC4-USB-Eth.
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Linaro 13.06 cubiehoard ttyt
[cubieboard login: La
\

st login: Fri Jan 1 00:02:07 UTC 2010 on ttyso

Helcome to Linaro 13.06 (GNU/Linux 3.4.43+ army71)

* Documentation: https://wiki,li

root@cubieboard: “# ifcgnfig PEAMBOL S

Ietho gink encap:Ethernet HWaddr 02:4f:05:82:6c:61
inet6 addr: fego0::4f:5ff:fe82:6c61/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:236 errors:0 dropped:0 overruns:0 frame:0
TX packets:21 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
R¥ bytes:110174 (110.1 KB) TX bytes:5598 (5.5 KB)
Interrupt:87 Base address:0x4000

Link encap:Local Loopback

inet addr:127.0.0.1 Mask:255.0.0.0

ineté addr: ::1/128 Scope:Host

UP LOOPBACK RUNNING MTU:16436 Metric:1

RX packets:0 errors:0 dropped:0 overruns:0 frame:0
TX packets:0 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:0

R¥ bytes:0 (0.0 B) TX bytes:0 (0.0 B)

root@cubieboard:“# _

Puc. 8.4: Ananrep 8Ethlue nomyuni ip-aapec

Bor Takxke MoOxKeTe MPOBEPUTH 3aJAHHBIE CETEBBIE HACTPOWKH, BBIMOJHUB KOMAHIY Nano
/etc/network /interfaces. KiroueBoe ciioBo «static» psiziom ¢ onpesenéHHbIM IIPEJIBAPUTENLHO 3a-
maaabiM IP-aapecoM, yKasbIBaeT, 9TO yCTPONCTBO HACTPOEHO HA CTATHIECKYIO aJpecaruio. B mporus-
HOM ciyuae, 66wt 3a0an DHCP (aBromarudeckuit) pexum;

YT00bI 3aKOHYUTDH MTPOBEPKY, JTOCTATOYHO OTKIIOYUTH MOHUTOP U KjaBuarypy ot 8Ethl.

8.4.3 N3meHeHune ceTeBbiX HACTPOEK HAMPsiMYKO Ha YCTPOWCTBE

1. Boiinure B ycTpoi#icTBO, KaK OBLIO IMOKA3aHO paHee:

2. BwumomnauTe ciemyiomnmne KOMaHIbI B TEPMUHAJIE:

1 |sudo mount -o remount,rw /

2 |sudo nano /etc/metwork/interfaces

3. Ilpu meobxomumocTn n3MeHuTe cereBbie HacTpoiiku. Huske mpuseaen nmpumep DHCP ckondurypupo-
BAHHOTO YCTPOMUCTBA:

1 |auto ethO

2 |iface ethO inet dhcp

3 | hwaddress ether c0:b0:b0:34:ff:f4
IIpumep xouduryparun co crarmdeckum [P-agpecom:

1 |auto ethO

2 |iface ethO inet static

3 |address 172.16.1.101

4 |netmask 255.255.255.0

5 |gateway 172.16.1.1

6 |dns-nameservers 172.16.1.1

7 |hwaddress ether c0:b0:b0:34:ff:f4
Haxxmure Ctrl+X, noarsepanTe coxpamenne M3MeHeHNH W HaxkMuTe Enter. 3arem BBITOJIHUTE CJIe-
JYIOILYIO KOMAHTY:
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1 | sudo reboot

8.4.4 MopkntoyeHue ycTpoiictea no SSH

IIpumeuanue: Iloakarouenme mo SSH Heobxomumo npousBogurb o nopry 36000, a He 22!

Kak Tompko IP-anpec amanrepa 8Ethl cramoBurcs m3BecreH, a ycrpoiictBo obuapykuBaercs B Revealer,
BO3HUKAET BO3MOYKHOCTH MOAKIIOUNTHCS HAMPIAMYIO K yCTpoiicTBy mo SSH, 9TOOBI OIIEHUTH U M3MEHUTH €0
cereBbie HACTPOUKHU. /11 3TOr0 BBeAUTE CIeayonyo komanty B Windows PowerShell win repmunase Linux
u u3menute [P-angpec mis Bamero ycrpoiictsa 8Ethl:

1

ssh cubie172.16.1.101 -p 36000

IIpuaIn paboThl yCTPOICTBA HE OTINYAETCS OT OMUCAHHOTO paHee B napazpage nodkaroverus no HDMI .

8.5 Kak peannsoBatb KHOMKY 3KCTPEHHOW OCTAHOBKU?

Jns peanm3anny KHOKY aBapHiHONW OCTAHOBKM BaM MOTPEOYETCs MCMOIb30BATh 4udposols 6x00/6bir0d 00-
wezo naznavenus, (kouraktel 25, EXTGPIO 0 n 14. DGND, digital ground), pacnonoxenHsiii Ha
passeme HDB-26.

Ncnonways O6ubAMOTEKY libximc, HYKHO Oymer YCTaHOBUTH dbaar 0x5 -
EXTIO SETUP_ MODE IN ALARM (cum. Komandy SEIO).

Ecnu Bo1 ucnonb3yere XiLab, ayxkuo cuarh duaxok «IO pin is outputs B nacmpotivar EXTIO |, a 3arem
13 BBIIAIAIOIIEro CIUCKa BbIOpaTh «Alarm on input».

ExtIO setup
[] 10 pinis output

[ 1nvert

ExtIO mode
Alarm on input v
Out always off —

Baxkno: /Iig KHONKYM aBapWiiHOW OCTAHOBKM DPEKOMEHyeTcs: ucrojab3oBarh umenno ALARM, tak kak
ALARM He 103BOJIUT BBINOJNHATH Kakue-mubo AeficTBus N0 TeX NOp, HOKa OH He Gyxer cOponen (cOpoc
OPOKCXOJUT C MOMOIIBIO KHOIKK StOp Wi npu Bbi3ose KoMmawjbl stop). Eciu Bmecro ALARM wucnosb-
3yercs Jpyras KOMaH/a, Haupumep «stop» wiam «power offy, 1o mpu Bbi3oBe J1000H KOMAH/BI [IBUKEHUSI
(MOVE/MOVR/LEFT/RIGT) neuskenne mpoOIOKUTCS, HECMOTPsT Ha TO, 9TO KHOTKA OCTAIach HAXKaTOM.

B dyuknmnonan aBapuiinoii KHOIIKU He 3aJI0>KeHa ILJIaBHasi OCTAHOBKa!
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8.6 Cnucok naponeii naHenn agMmuHucTtpatopa 8SMC5 no ymonua-

HUKO
Vims ycTpoiictea Maponb
Ananrep 8Ethl admin
8SMC5 Ethernet 0000

8.7 3anyck XlLab 4depe3 TepmuHan

XILab mognep:kuBaer 3amyck ¢ aprymenrtamu depe3 repmuaan WindowsLinuxmacOS, 4ro no3Bosser cpasy
OTKPBITh HY2KHBbIE KOHTPOJLJIEPHI Oe3 BhIOOpA MX B CTAPTOBOM OKHE. B KadecTBe BXOJHBIX apryMEHTOB HEOO-
xoauMo yKa3eBaTh URI ycrpoiicTB B TOM ke dopMaTe, KOTOPBIH UCIOab3yeTcsa B crosone URI ctapToBoro
okua XILab.

XILab.exe device_uri # Windows
./xilab-2.0.16-x86_64.AppImage device_uri # Linuz
/Applications/XILab.app/Contents/Mac0S/XILab device_uri # mac0S

Yepes TepmMuHaT MOXKHO 3anmyckarh X1Lab Kak B 00H00CHOM, TaK W B MHO200CHOM DPEKUME.

OpanaoocHBbI pexxuMm Ecin npu 3amycke depe3 repmuHal ykas3arb odun URI ycrpoiictsa, X1Lab 3amycrurcsa
B OJIHOOCHOM DEXKHME€ W aBTOMATUYIECKU MOAKIIOYUTCA K YKa3aHHOMY ycTpoiicTBy. IIpumep:

C:\"Program Files"\XILab\xilab.exe xi-com:\\.\COM6 # Windows
./xilab-2.0.16-x86_64.AppImage xi-com:///dev/ximc/00001F45 # Linuz
/Applications/XILab.app/Contents/Mac0S/XILab com:///dev/tty.usbmodem000001234 # macOS

Ecan meo6xoamMo OTKPBITH HECKOJBKO OJHOOCHBIX OKOH XILab ommamMm kmmkom, cosmaiiTe mpoctoii .bat
CKPHIIT, B KOTOPOM TIOCJIeI0BaTeNbHO OyayT Bbi3biBaThCt COM-mopThl KOHTpOLTIEpOB. Ilpumep:

Q@echo off

start "" "C:\Program Files\XILab\xilab.exe" "xi-com:\\.\COM14"

start "" "C:\Program Files\XILab\xilab.exe" "xi-tcp://172.16.132.153:1820"

start "" "C:\Program Files\XILab\xilab.exe" "xi-net://192.168.0.1/00001234"

start "" "C:\Program Files\XILab\xilab.exe" "xi-emu:///C:\Users\<user name>\AppDsata\Roaming\XILab.
—conf/V_17serial=1\"

exit

Obpamume 8HUMGHUE, MO 6 IMOM NPUMEPE 4-T KOHMPOMED ABAAECMCA SUPMYANDOHBIM.

MHuoroocusrii pexxum Eciin ipu 3anycke ykaszars Heckoiabko URI ycrpoiicts, XILab 3amycturcs B MHO-
TOOCHOM PEXKHMME C OHOBPEMEHHBIM MOJK/II0YeHNeM KO BCEM YKa3aHHBIM ycrpoiicrBam. IIpumep:

C:\"Program Files"\XILab\xilab.exe xi-com:\\.\COM6 xi-tcp://172.16.132.153:1820 # Windows
./xilab-2.0.16-x86_64.AppImage xi-com:///dev/ximc/00001F45 xi-tcp://172.16.132.152:1820 # Linuz
/Applications/XILab.app/Contents/Mac0S/XILab com:///dev/tty.usbmodem000001234 xi-tcp://172.16.132.
—1565:1820 # mac0OS

8.8 UcnonbsosaHne EEPROM pgnsa npeHtudunkaunm ycrpoiictea
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e Kax onpedesumsb, nodkaoOUeH AU NOSULUOHED, U uleHmuduuuposams ezo ¢ nomouybro EEPROM?

o ObHapyoicernue NodKAIONEHHO20 NO3UYUUOHEPA

o Jdenmudurayus KOHEPEMHO20 NO3ULUOHEPA

Baxwno: [lanubiii noaxos ucnoabsyer EEPROM uckiogntenbHo i uaeHTuduKamm yeTpoiicTsa (onpe-
JleJIeHUs] OAKJIIOYEeHsl U MMEHOBaHUs 1o3unuoHepa). OH He NpPejoCTaB/IsgeT JOCTYIa K HACTPOWKAM, BJIMs-
TOIUM Ha JIBUKEHNE

8.8.1 Kak onpegenutb, NOAK/AKOYEH NN NO3ULMOHEP, U UAEHTUULMPOBATL ero C
nomouibio EEPROM?

Mukpocxema EEPROM, pacnosioxkennasi BHyTpH KabeJsis MO3UIUOHEPA, MOXKET UCIOIb30BATHCS B KAYE€CTBE
MPOCTOTO MEXAHU3MA JIJIS:

e ompejesenns (GhaKTa MOAKIIOUYEHUS TO3UIHOHEPA
® OIpeJiesIeHus TOr'0, KAKOIl MMEHHO IO3UIIMOHED IHOJIKII0YEH

Hanubrii moxon ocoBad #Ha uposepke jgocryinaocty EEPROM u arenuun 1noib30BaTeIbCKUX JAHHBIX, COXPa-
HEHHBIX B HEMA.

8.8.2 OOGHapy>keHue NOAKNHOHEHHOro no3nynoHepa

Tloakr0ueHHbIH TO3UIIMOHED MOYKHO OMpeIeanTh, mpoBepuB moctynHocTh EEPROM. 910 MoxkHO caenarh
JBYMS CIIOCODAMM:

e Yepes XILab. B umxkHeii yactu riiaBHoro okHa XILab orobpaxkaerca mHaukaTop coctogaua EEPROM

— 3estenslit - EEPROM obnapyxen
— ceporiit - EEPROM orcyrcrByer
e Yepes libximc. IIpoBeputh cienyrormii dJiar:
— #define STATE_EEPROM_CONNECTED 0x0000010 (mompoGuee cM. libxime APT)

Ecim EEPROM gocrymnza, 9T0 03HAYAET, 9TO TMO3UIMOHED MOIKJIIOYUEH.

8.8.3 MpaeHTudunkaumnsa KOHKPETHOro No3nunoHepa

EEPROM xpaHuT mapaMerphbl, 3aliCAHHbIE TPOU3BOIUTEIEM, a TAKKE TIO3BOJISIET COXPAHSITDH MOJIb30BATEb-
ckoe positioner name. VIMs mo3unuoHepa MOXKHO 33/IaTh JIBYyMsl CIIOCOOAMU:

e llcrmonn3yst XILab orkpoiite Settings -> Bkimanky Stage -> n3menute mosie Positioner name

e Yepes libximc. BoizoBure dynknuio: result_t XIMC_API set_stage_name (device_t id, const stage_name
(moppobuee cwm. libxime APT)

Ilocsie ycTaHOBKE MMSsI TO3UITMOHEPA MOXKHO CIATATH M MCIOJIb30BATD /I UACHTA(DUKAIIIH.
JlaHHBIN MOaX0/ MoJIe3eH B CJEAYOIINX CJaydasiX:

e PabOTa C HECKOJBKUMU MO3UITHOHEPAMMY

® ABTOMATHYECKOE OIpeJie/IeHue YCTPOUCTBA B CKPUTITAX

® [IPOBEPKA, YTO IOJKJ/IIOY€HO UMEHHO HY2KHOE YyCTPOHCTBO
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8.9 Kak BepHyTb okHO XlLab, koTopoe ckpbinocb 3a npegenammu
3KpaHa?

Bce nanHble yCTaHOBJIEHHBIX IPOIPAMM XPaHATCHA B CKPbITOil nanke AppData (HacTpoiiku, 3aK/aIKu, UCTO-
pust, coxpanenus u t/.). OuuH U3 CIeAyIONKX WArOB HOMOXKET BaM BOCCTAHOBUTDH norepsuHoe okuo XILab:

Hacrpoiiku XILab no ymomauauwuto. [lepeiinure B karanor C:|Users|<your_ user>\|AppData|Roaming
-> maliaure manky zilab.conf -> mepemmenyiite mau ymasurte ee. Ilocie storo macrpoiiku XILab OyxyT
BOCCTAHOBJIEHBI II0 YMOJTYaHUIO, 1 BCE IIOTEPAHHbIC OKHa JOJIZ2KHBI BEPDHYTHCA.

Bul Takzke MoxKeTe Bpy4dHYIO H3MEHUTH pa3mep okHa. s aroro B nanke zilab.conf naitnure daiin ¢ cepuii-
HBIM HOMEDOM BAIlIero KOHTpoJuIepa, hanpumep: SM123.cfg , orkpoiite ero Jaio0biM TEKCTOBbIM PEJAKTOPOM
¥ U3MEHUTE TOJIs:

[settingsWindow_params]
position = @ Point (411 1057)
size = @ Size (722 286)

Pacmosiokute okHa KackamoMm ll[énkauTe mpaBoit KHOIKOM MBIIIHK IO HaHe u 3a7a4d. Beibepure «Pacio-
JIOXKUTH OKHA, KaCKaI0M». Bce OTKPBITHIE IPOrPAMMBbI TTOSIBATCS TIEPEJT, BAMU, U MOYKHO Oy/IeT pacCOPTUPOBATH
ux.

Bxirounte obHapyXKeHHe auctiiieeB Haxkmure mpaBoil KHOMKOW MBIIMIM HA PabOUIeM CTOJE W BLIOEpPH-
re «[Tapamerpsr skpanas. 3arem menkauTe «ObHapy)uThy. Windows BepHET npomasiire OKHA HA IKPAH.
ITomoraet, eciu npobiieMa BO3HUKJIIA M3-33 TOIO, 9TO Y BAC HECKOJIBKO MOHHTOPOB.

Vzmenure paspenienue skpana [l[gnkuanre mpaBoit KHONKOI MbIu Ha pabodeMm cTose u Haxkmure «Ila-
paMeTphI 9KpaHay. B OTKPBIBIIEMCsT OKHE W3MEHHUTE PA3PEIeHrne HA KAKOe-HUOyIb APYroe, JTOCTYITHOE BaM.
Windows nepemectuT Bce BbImeinue 3a mpeesabl IKpaHa okHa obparHo Ha muctiei. Ilocte sToro MoxuO
BEPHYTH TO Paspelienne, 910 ObLIO y BAC MO YMOTIAHUIO.

Vcnoab3yiiTe coderanme KJaswuil [lepBoiM memoM, caesaiite «cOeKaBIees OKHO AKTUBHBIM. T0 €CTh, BbI-
JTeJTATE €r0 MBIITKON Ha maHenn 3a1ad uian depe3 Alt+Tab nepekmounTecs Ha Hero. Haxkmure KoMOHHAIINIO
Alt+npoGen. OHa OTKPBIBAET CHEIUAILHOE CUCTEMHOE MEHIO aKTHBHOrO OKHa. Jlajiee HaXKMMaeM CTPENKY
BHHU3 Ha KJIABHATYPe U BbIAesseM BTOpoii myHKT — IlepemectuTtsh. Haxxumaem Enter. Temeps, mocie mazka-
tus Enter, okao roroso k mepewmerniennio. HaxkMure kiaBuiily BjieBO miim BIPABO HA KJIABUATYPE U HAYHUTE
nepemernarb OKHO. Bbl yBuuTe KOHTYD nepeasuraemoil nporpammbt. [Ipojgoskaiite yaepkuBarsh KaBUILLy
CO CTPEJIKO#T 710 TeX TMOpP, TIOKA BECh KOHTYP HE OKAXKETCs HA BUANMOM pabouem croje. Ilocse 3Toro Haxmure
Enter.

8.10 Npe s mory HaWTM pPyKOBOACTBO MO MPOrpaMMmMpoBaHUIO A1
kKoHTposasnepa 8SMC5H?

PyxoBoacreo mo mporpammupoBannio BKoueHo B apxuB libxime 2.X.X, rme 2.X.X - nomep Bepcuu. Py-

KoBOZIcTBO HaxozuTest B /xime-2.X.X /ximce/doc-ru/libxime7-ru.pdf. PykoBomcTBo Mo mporpaMMUpOBaHUIO

MOXKHO HAWTH Ha HAIEM BTOPOM caiite libximc.xisupport.com unm Ber moxkere ckauars ero PDF sepcuro.
PyxoBoacTBo mo mporpaMMUpPOBAHUIO CO3/TAaHO B cucTeMe Doxygen.

8.11 CRC anroputm Ha Python

Hwke mpuBesieH mpumep wucnoibdyemoro uHamu anropurMa CRC-16/MODBUS, KoTOpbIf HamucaH Ha
Python.
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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 ) 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)

IIpumeuanue: Ilo sroii cebiike Bol moxkere naiitn anropurM CRC-16/MODBUS nanucanubiii Ha C#,
Java n PHP, naiiieHHbI B MHTEPHETE C OTKPBITHIM HUCXOIHBIM KOJIOM.

3a paboToCmoCOOHOCTh KOJa OTBEYAIOT pa3paboTUMKHU.

8.12 BupTtyanbHbiii koHTponnep, kak B XlLab

Bur MOoxkeTe UCOIb30BATH BUPTYAIBHBIN KOHTPOJIJIEP B CBOUX MporpaMMax. s 9Toro ncmonb3yiite dbyHK-
[IHIO:

’device_t XIMC_API open_device (const char *uri)

OTKpBIBAaeT yCTPOWCTBO MO MMEHU Uri W BO3BPAIAET UACHTU(MUKATOP, KOTOPbI OyIeT UCIOJIb30BATHCS I
obparrennst K yCTPOMCTBY.

AprymMmeHnTsl uri- yHuKaabHbIH uiaeaTudurarop ycrpoiicrsa. Uri yerpoiicTBa umeer Bui:

"xi-com:port" - # Serial port

"xi-net://host/serial" - # Xillet connection

"xi-tcp://<ip/host>:<port>" - # Raw TCP connection

"xi-emu:///file" - # Virtual device
ITpumep:

"xi-com:\\.\COM3 # in Windows

"xi-com:/dev/tty.s123"" # in Linux/Mac

s cereBoro ycrpoiictBa «hosty 3ro IPv4 anpec mian mOJTHOCTHIO OMPeIeIEHHOE UMs JTOMEHa, «serialy 1o
CepUHHBIIT HOMED YCTPOUCTBA B IIECTHAAIATEPUIHON CHUCTEMe.

IIpumep:

"xi-net://192.168.0.1/00001234"
"xi-net://hostname.com/89ABCDEF"

Hns paborer mo TCP nporokomy ucnonwsyiive «zi-tep://<ip/host>:<port>».
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IIpumep:

"xi-tcp://192.168.0.1:1820"

Il BUPTYyaJIbHOTO yCTpOMCTBA <«filey 3TO myTh K hailjly ¢ COXpaHEHHBIM COCTOsTHHEM yCTpoiicTtBa. Ecin
daiin He cymecTByer, OH OyIeT CO3[aH M WHUIWAIU3UPOBAH 3HAYEHUSMHU [0 YMOJTIAHUIO.

IIpumep:

"xi-emu:///C:\Users\<user>\AppData\Roaming\XILab.conf/V_1" # in Windows
"xi-emu:///home/<user>/.config/XILab.conf/V_1" # in Linuz/Mac

Bor Tak:ke MoOXKeTe HCIONB30BATHL BHPTYAJBHBIH KOHTPOJIEpP W3 IporpamMHOro obecmedennss XILab c
3arpyKeHupiM mnpodumeM. /lis 3roro BbIOEpuTE W OTKpOHTE BUPTya bHbIM KoHTposnaep B XILab. Ilo-
ciie 3arpysure Heobxoaumblii upoduis (»Settings» -> «Load setting from file...») wiu upocro ycra-
HOBHTE HEOOXOAMMBIE mMapamMerpbl u Haxmute <«Apply». Barem daiin Oymer coOXpaHeH B KaTajore
C:UsersuserAppDataRoamingXILab.conf/V_x, rie X - HOMeD BUPTYaJbHOTO KOHTPOJITIEPA.

B Bammeit mporpamMmme BbI MOXKeT€ OTKPBITH 3TOT BHPTYATbHBIA KOHTPOJIEP, YKa3aB MOJHBIA IyTh K (haiimy.
Hampuwmep:

device_name = "xi-emu:///C:\Users\<user>\AppData\Roaming\XILab.conf/V_1"
device = open_device(device_name)

uments
troller i found or busy with another app.
roller y of the library.
1itroller.bin

current 580 speed 50600,B500000

the left for 2 seconds...

topping engine...

rpm: @ pos:

rpm: &.8660868 pos:
Done
Press Enter

Puc. 8.5: lemoncrpaiusi paboThl BUPTYAJIHHOIO KOHTPOJLIIEPA

Banmanwne: @yukius 3arpy3ku mpoduis peaan3oBaHa ToabKo B naTepdeiice XILab. Ecau Bam Hy)HO
M3MEHUTh HACTPONKHU ITAa BO BPEMs BBITOJHEHUS KO/IA, BbI MOXKETE HCIOJb30BATH AJbTEPHATHUBHBIN
Bapuant. Bbl Moxkere 3arpy3uth npoduib Ha dupm-namars Kourposuiepa (orkpoiite XILab->Settings-
>Load setting from file. .. ->bibepure cBoit upoduib->0OK->Apply->Save settings to flash). 3arem Bl
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MOKETE M3MEHUTh HACTPOWKHU B Bameil mporpamme. Kak TOMbKO BbI 3aXOTUTE BEPHYTH BCE HACTPOHWKH TI0
yMoJrdanuio, soinosiaure Komandy READ

8.13 probe flag - uto 370?

’probe_flags = 1 + 4; 7 ENUMERATE_PROBE and ENUMERATE_NETWORK

«probe_flags - 310 Mapamerp, nepegasaembiii B dbyHKIMIO 6ubimorexn libxime «enumerate_ devicess. On
KOHTPOJUpPYyeT, KakK libximc.dll BBIIONMHSAET MOUCK YCTPOHCTB.

define ENUMERATE PROBE 0x01

IIposepsier, siBasiercst u yerpoiicrBo XIMC-coBmectumbiM. ByabTe oCTOPOXKHBI ¢ 3TUM (baarom, T.K
OH OTIHpaBJseT JaHHbIe B yCTPOMCTBO!

’define ENUMERATE NETWORK 0x04

IIposepsier cereBbie ycTpoiicTBa.

IIpumeuanue: B 3aBucuMocTy OT THIA TOAKIIOYEHNST KOHTPOJIJIEPA BbI MO2KeTe yOpaTh TOT Wik UHOM (Jiar

8.14 Kak nposeputb, ycTtaHoBsieHO nn coegunHeHue ¢ 8SMCH-USB
N aKTUBHO /1M OHO €Lle BO BPeMsi MOEero ceaHca C NMOMOLLbHO
6ubnnortekn libximc?

YT100BI TOCTOSHHO TPOBEPSATH HAJIMYNE COEIMHEHUST MEXK/Ty KOHTPOJIIEpoM u Oubsmorekoit libxime, peryssip-
HO OTHpaBadiTe KoManay get status B nmkite.

result_t XIMC_API get_status (device_t id, status_t *status)

OnucaHHbIll BRI METOJ MOYXKeT ObITh Peasu30BaH B JIOOOH MNporpaMme, UCHOIL3YIONYI0 OUOIHOTEKY
libxime.

ITpumeuanmne: AHAJIOTMYHBIN METOI MPOBEPKU COeUHEHUs peaan3osan B XILab

8.15 lNpobnema komneHcauun nodTa (NprMep M3 TexnoaaepXXKn)

IIpumeuanue: B 370ii rjaBe Mbl HATJISIHO MOKaXKeM mpobsiemy jrodra u ee pemrenne. Qnucanve u pemenne
B3STHI U3 PEATHHOTO 3aMIPOCA MOJIb30BATENS B CIYKOY TEXHUUECKOHN MOIIePKKH

VYBaxkaeMmblii uHKeHep 10 obcyRuBaHuio! Mbl MCHOMB3yeM OJHO M3 BAIIUX 3€PKAJ € 3JIEKTPOINPUBOIOM
(8MKVDOM-1) ¢ xourposiepom 8SMC5-USB B 04enb 4yBCTBUTENHLHOM MECTE [l IOCTUPOBKM HALLEIO Jia-
3epa. YToObI HACTPOUTH HAIY CHUCTEMY, MbI HAOJIOJAEM MOIIHOCThH HA BBIXOIE HAIIeH JIa3epPHON CHUCTEMBI.
TIpoGaema, ¢ KOTOPOil MBI CTAJIKUBAEMCsI, 3aKJIIOYAETCS B TOM, UYTO MBI MTOJIYYAEM PA3HBIE PE3YJIbTATHI TPU
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CKAHMPOBAHUU B OJIHOM HAIIPABJIEHUU U CHOBA B OOPATHOM, TO €CTh «OITUMAJIBHOES [TOJIOKEHUE U3MEHSIETCS.
Mpbr HAOTIOMAEM TO MPHU UCIOJIB30BAHUHT HAIEH CaMOIe/IbHON mporpaMMbr Labview, a Tak»ke mporpaMMHOTO
obecreuenns XILab. Vcnons3oBanne komanapl «Go homes B mporpamvuom obecnedennn XILab e mepe-
BOJUT JBUTATENb B mojoykenne 0, a MIPUBOIUT K KOJIEOATETHHOMY IBUKEHUIO, OCTAHABIUBAIOIIEMYCS TIE-TO
OKOJIO HYJIsl. 9TO HAMEPEHHO U CBS3aHO JIM 9TO ¢ Hareh mpodremoii? [liist OCTAHOBKH HUCIOIB3YETCsT KOHIEBOI
BBIKJIIOYATEb, Mbl HE IIBITAJIUCH MCIOJIb30BATH «JIATYUK OOOPOTOBY WM «MMILYJIbC CHHXPOHU3AMUUY. DTO
BapuanT? Takke y BaC €CTh MPEIJIOKEHNsT, KAK CIEJIaTh MOTOP MAKCUMAJIHLHO TOYHBIM?

C yBakenunem, MapBuH

https://youtu.be/pmSF7dO5rAc

Buneo, nemoHcTpupYyoIliee mpobjgemMy ¢ JirodToM

3apascrByiiTe, noporoit Mapsun! IIpex e Bcero, cozmaiite npoduns mis csoeit cuenbl. Orkpoiite XILab ->
Settings -> «Load setting from file...» -> orkpoiite manky «Standa» -> Beibepure SMKVDOM-1.cfg. He
3abyapre Haxkarb KHONKU «Applys m «Save settings to flash». ITocae sroro naxxkmure kuonky «Go home»
B IVIABHOM OKHe Xilab m HaykmuTe KHOTMKY «Zeros. Jardumk oGOPOTOB WM SHKOAEP MOMOTYT BAM JIyUIIIEe
KOHTPOJIMPOBATH MOJIOKEHIE

B Bameil Mexann4ueckoil cucTeMe mepeMeIleHne B 2KeJlaeMOoe IOJIOKEHHe CIeBa U CIIPaBa He OJHO U TO 2Ke, U
€cTh JTIOQT, HO 3Ty MPOoOIEeMy MOKHO yCTpaHuTh. I sroro ycranosute ¢diaxkok «Backlash compensations
Ha BKJaJKe «Stepper motors U yKaxkKure 3HadeHue, LPEBbLLAIOIIEee Beruduny Jodra (B BALLEM CJy4ae 310
8-10 maros). 3Hax 3ToOif HACTPONKHU ONPEIEIAET HAMPABICHUE ABUKEHNS K MO3UIUH. [100KUTEIbHBIN 3HAK
O3HAYAET JBUWKEHUE CJIeBA, OTPUIIATEIbHBIN - cupaBa. B mose «Backlash compensation speed» ycramoBute
CKOPOCTb, ¢ KOTOPO# OYIeT BBIIOJIHATHCA KOMIIEHCAIMOHHOE JIBUKEHNE. DTO 3HAYEHHE JOJIZKHO ObITh HU3KIM
(mocrarouno 50 s/sec), yrobbl uzbexkarh «apeiihar BO BpeMsi KOMIIEHCALUY JIOQTA.

Ba>kHo : Pexxum komriercammm Jiropra He NPEAIoIaraeT KOPPEKIUU MMOJIOKEHUT OCH, 00eCeunBasi TOJIBKO
BBIOOD HAIPABJIEHWS, U3 KOTOPOTO CTYTEHb JOJIXKHA MPUOIMKATHCSI K TOYKE HA3HAUEHWsI, MPUIEPKUBASCH
9TOr0 BHLIOPAHHOTO HAIPABJICHUSA.

C yBaxkenmewm, Bias

IIpuser Bnaa, Kpyro! Mbl Hemaoro nopaborasiu, U Teepb 3TO paboTaer

Baaronapro! Mapsuu

8.16 VYnpasneHune Raspberry Pi

Baxxno: Iloguepkusatorcs modru Bce opHomaarabie kommbiorepst ARM (Raspberry Pi 1/2/3/4/. ..,
NanoPi, Cubieboard u r.1.). Equncreenubiv orpanndenueM apisiercss 10, 910 aapo ARM 70/KHO ObITH
BEpCUM 7 WJIM BBIIIIE

8.16.1 Pabota c nporpammHbim obecnedeHnem XlLab Ha npoueccope ARM

Ilpenynpexgeune: XILab me paboraer Ha mpormeccopax ARM!

Eciu B Bameit cucreme Linux ectb rpadumdeckas 000J0YKA, BBl MOMXKETE 3alyCKATh Henodiepicusaemvle
nPUMEPBL, KOTOPBIE TIPEIOCTABAAIOT rpaduaeckmii marepdeiic, noxoxmii Ha XILab.
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8.16.2 Pabora c bubnmnorekoin libximc Ha npoueccope ARM

B Linux ycramoBuTe makerbl libximc7_x.x.x m libximc7-dev_x.x.x mis Bameit apxutektypst ARM B
yKazaHHOM mopsake. s ycraHoBku makera gpopmara .deb ucmonb3yiite komauay dpkg -i filename.deb.
Komany He0OX0MMO BBILIOJIHATH C [IPABAMU CylepHosib3oBaress (root).

B OC wna 6a3e Linux xkourpomnepst XIMC moskHBI pacno3HaBaThcs Kak ycrpoiicrea tty ACMn u umern
CUMBOJINYECKYIO cChUIKY B /dev/ximc/

Ecau  koHTposlep  He  OIpeJiesisieTcss — M3-3a ~ HEJOCTATOYHBIX  I[paB  JOCTyla K  yCTDO#i-
CTBY, co3maiire daiin /etc/udev/rules.d/31-ximc.rules co CITeyTomei CTPOKOIT:
SUBSYSTEM=="usb ATTRS{idVendor}=="067b MODE="0666"

N nentudurarop idVendor MOXKHO ONPEIEINTD, BHITIOJHAB KOMaHIy lsusb.

B kadecTBe HOMOJHATEIHHOTO PEIEHNS MPOOIEMBI «yCTPONCTBO HE HAlleHO» J00aBhTE CBOETO MOJIH30BATE IS
B rpyuny dialout. ITocsie sToro mepesarpys3ure cucTeMy, YTOObl U3MEHEHHUsSI BCTYIIMIA B CHJLY.

KowmmiekT paspaborynka MOXKHO cKadaTh Ha crpaduie [Iporpavmyuoe obecnedenne. OH CONEpzKUT CKOMIIAJIN-
poBannyto 6ubaunorexy libxime mst cucrem Windows, Linux u Mac OS, pyKOBOICTBO 1O MPOrPaMMHUPOBAHIIO
u npumepsbl. Libxime — 910 Kpoccmmardopmennas oudnmoreka, moaaepxusaroras s3biku C++, C#, Delphi
(ycrapeno), LabWindows (ycrapeino), Visual Basic, Matlab, Java u Python. IIpumepsi, BK/IOYeHHbIE B T1a-
KeT OGUOJIUOTEKH, TPETHAZHAYEHBI I OBICTPOTO O3HAKOMJIEHHUSI C MIPOrPAMMUPOBAHUEM [1Jisi KOHTPOJLIEPOB
XIMC. Ucxonuuku Libximce Takzke JOCTYIHbBL J1/1s CKAUUBAHUSI.

8.17 3aBucaHune onepaumnoHHOI CUCTEMbI MPUN NCMOJIb30BaHUN OUNO-
nnotekn libximc n agpa Linux c Bepcueii menee 3.16

KomMmmenTapmii: npobjemMa sABJIsIeTCs CAeICTBHEM OIMUOKK B ApaiiBepe MOCIed0BaATeILHOr0 mopTa, cdc-acm.

Ha6miomaercst mpu 9acToM TOCIEI0BATETLHOM OTKPBITUN W 3aKPBITHH HECKOJbKHUX YCTPONCTB. 3aBUcaHUe

uposipisiercss Ha Debian 7 (sapo 3.2), ne npossisiercs Ha Debian 8 (sapo 3.16). Jonosuurenbhast undop-
Malys O IPoO/IeMe HAXOAUTCA 1O CIEAYIOMEH CChLIKe.

Pernenne: obHoBeHne TeKyimeir Bepcun Linux.

ITpumeuanne: OTtnpasisiiTe CBOM BOMPOCHI € MOAPOOHBIM OMUCAHUEM MPOOIEMBI B TEXITOIIEPAKKY:
e 3ajaTh BOIPOC
e Hammcars wa mouty: 8smcd@standa.lt

e 3agaiite Borpoc B Telegram: @SMC5TechSupport

8.17. 3aBucaHue onepauMoHHON CUCTEMbI NMPU MCMOJIb30BaHun bubaunorteku libximc n agpa Linux &45
sepcuen mexee 3.16


https://files.xisupport.com/Software.ru.html
http://files.xisupport.com/Software.ru.html#all-libximc-microsmc-and-ximc-labview-versions
https://github.com/torvalds/linux/commit/7fb57a019f94ea0c1290c39b8da753be155af41c
https://en.xisupport.com/login?back_url=https%3A%2F%2Fen.xisupport.com%2Fprojects%2Fenxisupport%2Fissues%2Fnew
mailto:8smc4@standa.lt
https://t.me/SMC5TechSupport

	О продукте
	Общие сведения
	Преимущества
	Основные преимущества
	Все преимущества

	Сводная таблица характеристик
	Технические характеристики
	Требования к электродвигателю
	Электрические характеристики контроллера
	Возможности управления движением
	Дополнительные функции прошивки
	Дополнительные функции, реализованные через разъем подключения мотора
	Дополнительные функции, реализованные через разъем backplane
	Программирование


	Техника безопасности
	Требования к блоку питания и заземлению. Подключение контроллера
	Плата контроллера
	Одноосная и двухосная система в корпусе

	Инструкция по началу работы
	Краткое руководство и начало работы
	Введение
	Требования
	Установка ПО и первый пуск
	Начало работы в ПО XILab
	Проверка работоспособности
	Управление из пользовательских приложений

	Многоосная система
	Введение
	Необходимые комплектующие для работы
	Начало работы c многоосной системой в XILab
	Терморегулировка многоосной системы
	Известные ошибки и недоработки
	Работа
	Конструкция


	Пример подключения простого мотора
	Общий случай
	Пример
	Подготовка
	Подключение мотора и энкодера к контроллеру


	Ручная настройка профиля
	Введение
	Подготовка к работе
	Настройка рабочего тока
	Настройка базовых параметров
	Настройка аппаратных концевых выключателей, процедура автокалибровки
	Настройка параметров энкодера
	Настройка кинематических характеристик контроллера
	Работа с пользовательскими единицами измерения
	Линейный позиционер с ходовым винтом
	Линейный позиционер с ходовым винтом и энкодером
	Ротатор с редуктором
	Ротатор с редуктором и энкодером


	Расчёт номинального тока
	Расчеты на базе параметров униполярного полношагового режима
	Расчеты на базе параметров биполярного полношагового режима
	Связь со среднеквадратичным током
	Амплитудный и номинальный ток для BLDC
	Настройка номинального тока


	Техническое описание устройства
	Внешний вид и разъемы
	Плата контроллера
	Геометрические размеры
	Разъемы подключения плат
	Разъем подключения позиционера
	Разъем силового питания
	Разъемы управления системой

	Разъем подключения к объединительной плате

	Одноосная система
	Разъёмы
	Разъем подключения позиционера
	Разъем силового питания для 1- и 2-осных систем
	Разъемы управления системой
	Дополнительный разъем одноосных систем


	Двухосная система
	Корпус
	Разъёмы
	Разъем подключения позиционера
	Разъем силового питания
	Разъемы управления системой
	Разъём подключения джойстика для 1- и 2-осной систем
	Дополнительный разъём двухосной системы



	Кинематика и режимы движения
	Движение с заданной скоростью
	Движение в заданную точку
	Смещение на заданное расстояние
	Движение с ускорением
	Компенсация люфта
	Реверсирование движения
	Рекомендации для точного движения
	PID алгоритм для управления DC двигателем
	Описание алгоритма
	Особенности работы алгоритма
	Коэффициенты PID регулятора
	Попадание в целевую позицию

	Рекомендации по настройке PID регулятора

	Feedback EMF
	Преимущества
	Поведение двигателя при воздействии внешней силы
	Выбор параметров L, R и backEMF для алгоритма EMF
	Выбор коэффициентов PID для EMF
	Алгоритм работы


	Feedback encoder
	Feedback encoder mediated
	Режимы остановки движения
	Немедленная остановка
	Остановка с замедлением

	PID алгоритм для управления BLDC двигателем
	Описание алгоритма
	Ручная настройка коэффициентов PID-регулятора
	Шаги по настройке коэффициентов:
	Настройка PID-регулятора при росте массы:



	Основные возможности контроллера
	Поддерживаемые типы моторов
	Шаговые моторы
	DC моторы
	BLDC моторы
	Критерий выбора мотора

	Ограничители на двигателях
	Концевые выключатели
	Задача концевых выключателей
	Общие настройки
	Программное ограничение диапазона движения
	Аппаратные концевые выключатели
	Подключение концевых выключателей
	Расположение концевых выключателей на трансляторах

	Автокалибровка домашней позиции
	Стандартный алгоритм поиска домашней позиции
	Точная докалибровка
	Быстрый алгоритм автокалибровки
	Особенности автокалибровки

	Работа с энкодерами
	Область применения энкодеров
	Что такое квадратурный энкодер?
	Возможности контроллера
	Подключение энкодера
	Использование длинных кабелей
	Автоматическое определение типа энкодера


	Датчик оборотов
	Схема подключения

	Обнаружение потери шагов
	Управление питанием мотора
	Снижение тока потребления
	Отключение питания мотора
	Специфика расчёта временных задержек
	Функция Jerk free

	Критические параметры
	Хранение параметров во flash-памяти контроллера
	Пользовательские единицы координат
	Использование таблицы коррекции координат для более точного позиционирования

	Безопасная работа
	Границы движения и концевики
	Ограничители движения
	Критические параметры
	Работа с энкодером

	Дополнительные функции
	Индикация режима работы
	Статус контроллера
	Индикация концевых выключателей
	Схема подключения
	Плата контроллера
	Одноосная и двухосная системы


	Работа с магнитным тормозом
	Описание работы
	Последовательность работы контроллера при отключении подвижки.

	Схема подключения магнитного тормоза

	Управление с помощью джойстика
	Основная информация
	Мёртвая зона
	Чувствительность джойстика
	Управление скоростью с помощью кнопок

	Схема подключения
	Плата контроллера
	Одноосная и двухосная система


	Управление кнопками «вправо» и «влево»
	Схема подключения
	Плата контроллера
	Одноосная или двухосная система в корпусе


	ТТЛ-синхронизация
	Принцип работы
	Подключение
	Вход синхронизации
	Выход синхронизации
	Схема подключения
	Плата контроллера
	Одноосная и двухосная система


	Создание многоосных систем
	Цифровой вход-выход общего назначения (EXTIO)
	Схема подключения
	Плата контроллера
	Одноосная и двухосная системы


	Аналоговый вход общего назначения
	Схема подключения
	Плата контроллера
	Одноосная и двухосная система


	Интерфейс управления внешним драйвером
	Схема подключения
	Плата контроллера
	Одноосная и двухосная система


	Последовательный порт
	Схема подключения последовательного порта
	Подключение платы контроллера
	Одноосная и двухосная система


	Хранение позиции во FRAM-памяти контроллера
	Опознавание позиционеров Standa
	Для разработчиков
	Схема подключения для проверки внешней памяти


	Второстепенные функции
	Установка нулевой позиции
	Установка пользовательской позиции
	Статус контроллера
	Статус движения
	Статус питания мотора
	Статус энкодера
	Статус обмоток двигателя
	Статус положения
	Статус питания контроллера и температура.
	Статусные флаги
	Статус цифровых сигналов

	Автовосстановление соединения
	Автовосстановление USB соединения
	Автовосстановление Ethernet соединения


	Совместимость с различным ПО
	MicroManager
	Подготовка к работе
	Начало работы с MicroManager
	Запуск MicroManager
	Настройка оборудования
	Работа с контроллерами


	TANGO
	Обзор
	Конфигурация и запуск сервера устройства, объявление устройства



	Руководство по программе XILab
	О программе XILab
	Основные окна программы XILab
	Стартовое окно программы XILab
	Главное окно программы XILab в режиме управления одной осью
	Блок управления движением двигателя
	Движение без точного задания конечного положения
	Движение в заданную точку
	Текущая позиция для команд движения

	Блок управления аттенюатором
	Состояние контроллера и мотора
	Электропитание контроллера
	Состояние мотора
	Состояние программы

	Группа кнопок для управления программой
	Статусная строка

	Главное окно программы XILab в режиме управления несколькими осями
	Блок позиции и движения
	Блок виртуального джойстика
	Блок управления
	Блок индикаторов состояния контроллеров и моторов

	Настройки программы
	Графики
	Отображаемые на графиках величины
	Функции кнопок
	Ограничение значения

	Скрипты
	Функции кнопок

	Лог XiLab

	Настройки контроллера
	Настройка кинематики движения (Шаговый двигатель)
	Motor parameters - настройки, непосредственно связанные с электромотором
	Motion setup - настройки, связанные с кинематикой движения
	Настройки обратной связи
	Encoder signal filtering
	BackEMF estimator

	Настройка диапазона движения и концевых выключателей
	Настройка предельных параметров контроллера
	Настройка параметров энергопотребления
	Настройка исходного положения
	Настройки синхронизации
	Настройка тормоза
	Контроль позиции
	Настройка внешних управляющих устройств
	Настройки цифрового входа-выхода общего назначения
	Настройка типа двигателя
	Настройка кинематики движения (DC мотор)
	Motor parameters - настройки электромотора
	Motion setup - настройки кинематики движения
	Настройки обратной связи

	Настройка контуров PID-регулирования
	О контроллере
	Настройка кинематики движения (BLDC мотор)
	Motor parameters - настройки электромотора
	Motion setup - настройки кинематики движения
	Feedback - настройки обратной связи


	Настройки программы XILab
	Общие настройки программы XILab
	Настройки интерфейса абстрактного позиционера
	Настройки интерфейса аттенюатора
	Настройка режима циклического движения
	Настройка логирования
	Общие настройки отображения графиков
	Индивидуальные настройки отображения графиков
	Настройки отображения пользовательских единиц
	Пользовательские единицы
	Таблица коррекции координат для более точного позиционирования

	О программе

	Характеристики позиционера
	Название позиционера
	Общие характеристики позиционера
	Характеристики двигателя
	Характеристики энкодера
	Характеристики датчика Холла
	Характеристики редуктора
	Характеристики вспомогательных устройств

	Корректное завершение работы
	Установка XILab
	Установка под Windows
	Установка под Linux
	Установка под MacOS


	Программирование
	Руководство по программированию
	Работа с контроллером в среде Visual Studio
	Visual C++
	Что делает программа testapp?
	Что делает программа testappeasy?

	.NET (C# и Visual Basic)

	Работа с контроллером в среде Python
	Python (Jupyter Notebook)
	Python
	Общие сведения
	Установка через pip
	Использование через SDK (без pip)
	Профили


	Работа с контроллером в среде LabView
	Как создать простой пример
	Ximc Example One Axis: настройка и запуск в LabVIEW

	Работа с контроллером в среде Matlab
	Работа с контроллером в ScanImage
	Работа с контроллером в среде Delphi
	Работа с контроллером в среде LabWindows
	Работа с контроллером в среде Java
	Как запустить пример на Linux
	Как запустить пример на Windows или MacOS
	Как изменить и пересобрать пример


	Описание протокола обмена
	Описание протокола
	Исполнение команд
	Обработка ошибок на стороне контроллера
	Неверные команды или данные
	Расчёт CRC
	Сбои передачи
	Восстановление синхронизации методом таймаута
	Восстановление синхронизации методом очистительных нулей

	Обработка ошибок на стороне библиотеки
	Возможные значения ответа библиотеки
	Процедура синхронизации очистительными нулями

	Коды ошибок ответов контроллера
	ERRC
	ERRD
	ERRV

	Все команды контроллера
	Команда GACC
	Команда GBRK
	Команда GCAL
	Команда GCTL
	Команда GCTP
	Команда GEAS
	Команда GEDS
	Команда GEIO
	Команда GEMF
	Команда GENG
	Команда GENI
	Команда GENS
	Команда GENT
	Команда GEST
	Команда GFBS
	Команда GGRI
	Команда GGRS
	Команда GHOM
	Команда GHSI
	Команда GHSS
	Команда GJOY
	Команда GMOV
	Команда GMTI
	Команда GMTS
	Команда GNET
	Команда GNME
	Команда GNMF
	Команда GNVM
	Команда GPID
	Команда GPWD
	Команда GPWR
	Команда GSEC
	Команда GSNI
	Команда GSNO
	Команда GSTI
	Команда GSTS
	Команда GURT
	Команда SACC
	Команда SBRK
	Команда SCAL
	Команда SCTL
	Команда SCTP
	Команда SEAS
	Команда SEDS
	Команда SEIO
	Команда SEMF
	Команда SENG
	Команда SENI
	Команда SENS
	Команда SENT
	Команда SEST
	Команда SFBS
	Команда SGRI
	Команда SGRS
	Команда SHOM
	Команда SHSI
	Команда SHSS
	Команда SJOY
	Команда SMOV
	Команда SMTI
	Команда SMTS
	Команда SNET
	Команда SNME
	Команда SNMF
	Команда SNVM
	Команда SPID
	Команда SPWD
	Команда SPWR
	Команда SSEC
	Команда SSNI
	Команда SSNO
	Команда SSTI
	Команда SSTS
	Команда SURT
	Команда ASIA
	Команда CLFR
	Команда CONN
	Команда DBGR
	Команда DBGW
	Команда DISC
	Команда EERD
	Команда EESV
	Команда GBLV
	Команда GETC
	Команда GETI
	Команда GETM
	Команда GETS
	Команда GFWV
	Команда GOFW
	Команда GPOS
	Команда GSER
	Команда GUID
	Команда HASF
	Команда HOME
	Команда IRND
	Команда LEFT
	Команда LOFT
	Команда MOVE
	Команда MOVR
	Команда PWOF
	Команда RDAN
	Команда READ
	Команда RERS
	Команда REST
	Команда RIGT
	Команда SARS
	Команда SAVE
	Команда SPOS
	Команда SSER
	Команда SSTP
	Команда STMS
	Команда STOP
	Команда UPDF
	Команда WDAT
	Команда WKEY
	Команда ZERO


	Совместимость с ПО для 8SMC1-USBhF
	Таймауты libximc
	Скрипты XILab
	Краткое описание языка
	Типы данных
	Инструкции
	Объявление переменных
	Ключевые и зарезервированные слова
	Функции

	Подсветка синтаксиса
	Дополнительные функции, предоставляемые XILab
	Запись в лог XILab
	Задержка выполнения скрипта
	Cоздание объекта типа «ось»
	Cоздание объекта типа «файл»
	Cоздание структуры калибровки
	Получение следующего серийного номера
	Ожидание остановки движения
	Функции библиотеки libximc

	Примеры
	Скрипт-пример работы с битовыми масками
	Скрипт сканирования и записи в файл
	Многоосный скрипт циклического движения
	Одноосный скрипт циклического движения
	Скрипт проверки калибровки домашней позиции
	Скрипт для поиска серийных номеров контроллеров
	Скрипт перемещения и ожидания
	Скрипт случайного сдвига
	Скрипт установки нулевой позиции
	Скрипт для автотестирования
	Тест на пересечение границ
	Тест настройки с замкнутым контуром
	Скрипт дискретного движения
	Экспоненциальное изменение позиции использующие user units
	Шаговый скрипт использующий user units
	Шаговый скрипт
	Тест калибровки домашней позиции сигналу со входа EXTIO
	Скрипт движения по sin
	Скрипт перемещения по сигналу со входа EXTIO. Движение осуществляется в user units
	Вероятные тесты
	Скрипт выполняющий ряд смещений с калибровкой
	Тест на пропуск шагов
	Скрипт тестирования синхронизации
	Скрипт тестирования ошибок синхронизации


	Неподдерживаемые примеры
	Пример шестиосного интерфейса XILab
	Примеры для работы с аттенюатором для Python и LabView
	Программа для отправки команд на контроллер XIMC с контроллера AVR
	Многоосевой интерфейс на Python


	Управление контроллером по Ethernet
	8Eth1 адаптер
	Обзор Ethernet адаптера
	Общая информация и внешний вид

	Администрирование
	Подключение устройства
	Подключение адаптера к ПК
	Подключение адаптера к сети

	Автоматическое обнаружение устройств
	Обзор
	Секция «Common»
	Секция «Motion Control»
	Секция «Cameras»

	Управление сервисами
	Начало работы с помощью XILab
	Обновление прошивки


	Serial to Ethernet конвертер
	Общая информация
	Подключение конвертера к контроллеру 8SMC5
	Настройка MOXA NPort 5110 конвертера через web интерфейс
	Начало работы с помощью XILab

	8SMC5 Ethernet
	Общая информация
	Варианты подключения
	Подключение к компьютеру без DHCP
	Подключение к компьютеру по локальной сети (LAN) с DHCP
	Подключение через USB-Ethernet-адаптер
	Удаленный доступ через VPN

	Автоматическое обнаружение устройства
	Панель администрирования
	Начало работы с XILab


	FAQ
	Устройство не обнаружено / Невозможно подключиться к устройству
	Подключение через USB
	Подключение через Ethernet
	Подключение через 8Eth1 адаптер
	Подключение через Serial to Ethernet конвертер

	Устройство теряет подключение
	Потеря USB-соединения
	Подключение по Ethernet

	Не удаётся вращать мотором при помощи контроллера
	Контроллер в состоянии Alarm
	Мотор вибрирует, вращения нет
	Механическое заклинивание
	Двигатель не реагирует на команды движения

	Проблемы при работе 8Eth1
	Обновление прошивки для задания предсказуемого состояния
	Подключение к устройству при помощи HDMI
	Изменение сетевых настроек напрямую на устройстве
	Подключение устройства по SSH

	Как реализовать кнопку экстренной остановки?
	Список паролей панели администратора 8SMC5 по умолчанию
	Запуск XILab через терминал
	Использование EEPROM для идентификации устройства
	Как определить, подключен ли позиционер, и идентифицировать его с помощью EEPROM?
	Обнаружение подключенного позиционера
	Идентификация конкретного позиционера

	Как вернуть окно XILab, которое скрылось за пределами экрана?
	Где я могу найти руководство по программированию для контроллера 8SMC5?
	CRC алгоритм на Python
	Виртуальный контроллер, как в XILab
	probe_flag - что это?
	Как проверить, установлено ли соединение с 8SMC5-USB и активно ли оно еще во время моего сеанса с помощью библиотеки libximc?
	Проблема компенсации люфта (пример из техподдержки)
	Управление Raspberry Pi
	Работа с программным обеспечением XILab на процессоре ARM
	Работа с библиотекой libximc на процессоре ARM

	Зависание операционной системы при использовании библиотеки libximc и ядра Linux с версией менее 3.16


