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[haBa 1

O npogykTe

1.1 O6wwue cBepeHus

Puc. 1.1: Tlnara xouTposiepa 6e3 Kopmyca

MbI nipe/iaraeM HeJI0pOroii yiIbTpa-KOMIAKTHbII cepBonpusog, ¢ uarepdeiicom USB /Ethernet st marosbix,
DC u BLDC aBurarenel ¢ BHEIIHMM IATAHAEM.

Babysipre 0 rpoMO3JKUX U Joporux cepsoupuBogax! Bee, aro Bam HykHO, 910 marossiii, DC umu BLDC
nBuraresb, KouTpoisiep, USB/Ethernet ka6enn u 11060ii cTabnan3npoBaHHbIi BHEITHUI HCTOYHUK MTHTAHWS.
" Bce! He Hy>kHO HHKAKOrO aKTUBHOTO OXJIaKJeHWs. Bjaromapsi COBpEMEHHOM KOHCTPYKIIMUA KOHTDOJLIEPA,
MOXKHO MCIIOJIb30BATH JayKe MPOCThIE W HEJOPOTHE MOJABUMKKH 7 JOCTUKEHUS BBICOKOM CKOPOCTH M TOY-
nocru. HeBaskHO, KaKOi JBUrATEb Bbl MPEAMOYUTAETE, IIOTOMY 9TO OJWH KOHTPOJJIED MOXKET YIPABJIATH
umu Bcemu. KOHTpPOJUIED OTJIMYHO MOJIXOAUT [Jisi YIPABJIEHUs HIATOBBIME JABUIATENISIMA C HOMUHAJIbHBIM




8SMC5-USB
PykoBopgcteo nonb3osarens, Boinyck 2.27.0

TokoM 00MOTKY 10 3A u DC aBuraresnsivu ¢ HOMuHAIBHBIM TOKOM 10 6A. KonTposuiep paboraer Kak co
MIArOBBIMHU BUTATEIIMHU 0e3 OOpaTHOW CBsI3WM, TaK W C ITArOBBIMU JIBUTATEJISIMU, OCHAIEHHBIMEU IHKOIE-
pOM B 1enu ODPATHON CBsI3W, B TOM YHCJIE JIMHEHHBIM IHKOAEPOM HA mo3uiinonepe. Pazbem st MoTopa Ha
KOHTPOJLIEPE COOTBETCTBYET PAa3beMy, KOTOPBII HCHOMb3yeT KoMIaHus Standa, W MOAXOIUT JITst BCEX TTO3W-
uuonepos Standa. USB /Ethernet coenunenue obecriequBaer JerkoCTb NOJAKJIIOYUEHUs U IIPOCTOTY PabOThI €
KOMIIbIoTepOM. HECKOIIbKO KOHTPOJLJIEPOB MOI'YT ObITH MOJAKIIOYEHbI K OJIHOMY KOMIIBIOTEPY 4€pe3 HECKOJIb-
ko USB/Ethernet mopToB uiv ¢ TIOMOIIBIO CTENUATBHON 00beANHUTENLHOMN TIATHI, TIOCTABISIEMOH B COCTaBe
MHOTOOCHBIX cucTeM. KOHTpOJLIEp COBMECTUM MPAKTUIECKH CO BCEMU ONE€pPAMOHHBIME cucTeMamu, Windows
(XP SP3, Vista, 7, 8, 10, 11), Linux, MacOS Sierra u nosee s intel u Apple Silicon (¢ ucnosp3oBanuem
Rosetta 2).
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C KOHTPOJLIEPOM TIPEIOCTABJISETCS BCE HEOOXOIMMOE MPOrpaMMHOE 00ecredeHne BKJIIOYas KOHMUTYpPAIIU-
ounbie Gaitibl (npodunu B dbopmare .cfg), aTobbl GbICTPO HauaTh PabOTy MO MPUHIHUILY <IOAKJIIOYUI U
paboraers. [losToMy BCe, 9TO BaM HY>KHO, 9TO OTKPBITH KOHTPOJLJIEp B IporpamMHOM obecredernu XILab,
zarpy3urh .cfg daitn aysa cBoeit moaBuKkKu 1 HaxKkarh «Applys. Teneps Baill KOHTPOJLIEP TTOTHOCTHIO HACTPO-
en! Beegure KOMaH bl IepeMelleHs U KOHTPOJLIEP UX BbIIOJIHUT.

1.2 lMpeunmyuwecrtsa

1.2.1 OcHoBHble npeunmyuiecTsa

o Camwiii komnaxmmuoi! Tabapurbil127 x 46 x 32 MM €O BCeMHU pa3beMaMU, TOAXOIUT I BCEX MArOBBIX
JABuraresieil ¢ HOMUHAJIbHBIM TOKOM OOMOTOK J10 3 A.

o Cosmecmumocms ¢ 8SMC1-USBh Bce nporpammsr, mHanucanube g 8SMC1-USBh, cmoryt paborars
¢ 8SMC5-USB mocnie obroBnennsi MicroSMC mpaiisepa.

o Tlonzmepxkka Beex nmozunuonepos Standa! ¥ Bac mosurmonep Standa? ITpocro noako4dnTe, Bce OCTATD-
HOE MBI y2Ke CIAeJaJIK 3a Bac!

o [lomnum ece! He Hy’KHO COXPAHSATH TEKYIIYIO TO3UITHIO HA KOMIIBIOTEPE, KOHTPOJLIEDP CIETAET ITO CaM,
UCIIOJIB3Ysi COOCTBEHHYIO SHEPTOHE3ABUCUMYIO TTAMATH JaKe TP HEOKUJAHHON MOTepe MUTAHUS.

e Yumeer paborarh ¢ nepudepueit! [lommep:kka snrodepa, MazHumMH020 MOPMO3a, OHCOTCTNUKG, KOHUE-
6UKO06, TATIUKA, HYJEBOU TO3UIMK - BCE BCTPOEHO, TPOCTO MOMAKIIOYNATE U MOJIb3yiHTech!

e Bcmpoennas warubposra nwyss! Omuolt Komandoli, 10 Konuesuram, damuuky 060pOmMOS, eHeWHEMY
CUu2HaAY WA TIO0 UX KOMOWHAIusM!
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1.2.2 Bce npeumyuiectsa

e JleiicTBuresibHO MOIIHBIH! KOHTpOIIIED OTIMYHO MOAXOIUT JJIs YIIPABICHUS MIArOBBIMY IBUTATE ISIME

C HOMHHAJIbHBIM TOKOM OOMOTKH 0 3A n JABUTraTeIdMU IIOCTOAHHOT'O TOKa C HOMHHAJBHBIM TOKOM 10

6A.

Cosmecmumocmo ¢ 8SMC'1-USBh Bee mporpamwmbl, Hanucanubie myist SSMC1-USBh, cmoryT pabdorars
¢ 8SMC5-USB mocne obroBnenunsi MicroSMC mpaiisepa.

ITonaep:xka Bcex nosunuonepos Standa! ¥V Bac nosunuonep Standa? IIpocTo moax/m04YUTE, BCE OCTAJIb-
HOE MBI y2Ke CIAeJaJIN 3a Bac!

3naem ceoux! Nocrynna Berpoertnast (PyHKIUS 3arPy3KU BCEX KOH(MDUIYPAIMOHHBIX JTAHHBIX HEIIOCPE/I-
CTBEHHO M3 TIO/IBUKKHU TIPU TIOJIEPKKe TAKOH MaMATH B TTO3UIIMOHEDE.

Buibepu cpoit uarepdeiic! USB unu nocaedosamenvriviii nopm BCTPOEHBI U TOTOBBI K UCIOJIb30BAHUIO.
ITo nacrosimemy 6bicrpoiit! o 35 000 mosHbix maros/cek npu JioboM Jejaenun maral
Tounbiit! Pexkumbl Jeenus wara 0T HOJHOWAroBoro 4o 1/256 wara Ha Bcex CKOPOCTX.

IHomnum ece! He Hy>KHO COXpaHATH TEKYIIYIO TTO3UITHIO HA KOMITBIOTEPE, KOHTPOJIJIED CIEIAeT 9TO CaM,
HCIIOJIB3Ysi COOCTBEHHYO YHEPTOHE3ABUCAMYIO TAMATH JAKe MPU HEOKUJAHHON MOTEpe MUTAHUS.

Yumeer paborars ¢ nepudepueit! [lommepxka keadpamyprozo s1Ko0depa, MazHUMHO20 MOPMO3Q, IAHCOT-
CMUKE, KOHUEGUKO08, TATINKA HYJIEBONW MO3UIUKA - BCE BCTPOEHO, MPOCTO MOJAKJOYUTE U MOJIb3yHTECH.
OrnenbHblii cTabuan3upoBanubiil Beixon 5 B 500 MA myis mepudepumu.

Bempoennasa kaaubposka nyas! Onmolt komandotl, Mo Kowyesukram, damuury ob6opomos, GHEUHEMY
CU2HAAY WK IO UX KOMOUHAaIpsaM!

Apronomunbiit! Xorure paborarb aBTOHOMHO - moxaJjyiicra. ITomuepkuBaercsa BHewHuUil dowcoticmus,
KHONOUHOE YNPasierue WA UX KOMOWHAIHS.

Ixonommuiil! CHuzKeHME TOKA Yepe3 0OMOTKY JBUTATEIs B peXKuMe yaep:Kanus. [IporpaMMHO, ¢ rarom

1%.

Becnrymubriit! [1naBroe JBukenne Ha MAJIbIX CKOPOCTSX, OTCYTCTBHE JTOMOJHATEIbHBIX IyMOB HA 00JIb-
InX.

Bammurmennsrit! ESD 3amura 10 BceM KOHTaKTaM BHEITHUX Pa3beMoB, 3amura or K3 B 1ensx MoTopa.

Brumamenvroii! KoHTpomupyer TeMmepaTypbl MPoneccopa, CUI0BOM 9aCTH; TOKM U HANIPSYKEHUS KaK
cuoBOro nuranus, Tak u USB.

Cospewmennbiit! O0Ho6/eHUE MUKPOIIPOIPAMMbI B SHEPIOHE3ABUCUMOI 1amMsitu KOHTpoJLiepa 1o USB.

Yupassiomuii u ynpasisiembiit! Berpoen 6zod v ebizod cunzpornusayu, TIO3BOJISIONIANA HAYATH JTBU-
JKEHNME B 33/JaHHYIO MTO3UIMIO [0 BHEIITHEMY CHIHAJLY W/WJIH BbIIATH CUTHAJ IPHU JTOCTHKEHUN 33 JaHHOM
nosutyu. Berpoen ananozoswiii 6x0d obiero HazHadenus, yu@posots 6x/6ur 00Use20 HAZHALEHUL.

Housrueiit! Cmamycnui céemoduod orpaxKaer COCTOsHIE KOHTPOJLIEPA ¥ HAJIUYUE JIEKTPOIUTAHUS.
s ymoberBa 06a cUrHAJIA U COCTOSTHUE KOHIIEBUKOB TaKYKE BBIBOMSATCS HA BHEITHUE CBETOIMOIMI.

Pabomaem wa arwbom xomnvromepe! Bee mporpammuoe obecrmedenne, MOCTABIsIEMOe ¢ KOHTPOJLIEPOM,
comectumo ¢ Windows (XP SP3, Vista, 7, 8, 10, 11) , Linuz, MacOS Sierra u nosee das intel u
Apple Silicon (¢ ucnoavsosanuem Rosetta 2).

Tpumepsnt ajis Beex s3bikoB! KonTposiep mocrarisiercsa ¢ Kpocc-maardopMeHHoit GubInoTeKol u mpu-
MepaMu, KOTOPbhIE TIO3BOJISIOT OBICTPO HAYATH TPOrpaMMupoBaHue ¢ ucnosb3oBanuem C++, C#, .NET,
Delphi, Visual Basic, Xcode, Python, Matlab, Java, LabWindows u LabVIEW.

1.2,
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o [lonnopynryuonarvrsd unmeppetic! Konrposiep mnocrapisercs ¢ uHTEP@EHRCOM HOJb30BATENS
XILab, mo3BOJIAIONINM JIETKO YIPABIATH BCeMU (DYHKIHUSIMEU YCTPOUCTBA 0€3 HEOOXOIUMOCTH B Pa3-

paboTKe COOCTBEHHBIX MTPOTPAMM.

o Cobcmeennviii ckpunmossi asvik! B XILab uHTErprpOoBaH CKPUNTOBBIN A3bIK, MO3BOJSIONINN JETKO,
6e3 KOMIUJISIIUU ¥ OCBOEHMS KAKOIO-JIN0O S3bIKA, IIPOrPAMMUPOBAHUS 33/aBATh MOCIEI0BATEIbHOCTH
JeWCTBU, BKIIIOYAS ITUKJIBI U YCJIOBHBIE MTEPEXO/IbI.

o Peanus3o8an HOBuT AAZOPUMM YNPABAEHUA ULG208bM deéuzamenrem ¢ eedyuwum snkodepom! Ha Bcex
kouTpostepax 8SMC5-USB ympaBnenue nBukenueM C HCIOJIb30BAHUEM OODPATHOW CBA3W MO IHKOIE-
Py Jeaer mepeMerieHus MOoTopa bosee ObICTPBIMHU 1 Oojee MIaBHBIMA. HUKAKHUX MPOCKATL3bIBAHNIIM,

3aMHHOK U CPBIBOB ,D;BI/I)KGHI/IH!

1.3 CeogHas Tabnuua xapakTepucTuk

Twun nuTanusa KOHTPOJLIEPA

BHemHee 12 - 48 B

ITorpebnsemblit KOHTPOLIEPOM TOK

10 5 A oT BHEIIHEro NCTOYHHUKA, INUTAHUA, 3aBUCUT OT HaIlIPAKEeHNA
HCTOYHHUKA ITUTAHHA

Tox B 0OMOTKE IIAroBOr0 MOTOpa, | J0 3 A
BLDC moropa
Tox B o6moTke DC mMoTOpa 10 6 A

SamuTe!

OT Ieperpy3Ku 10 TOKY, HAIPAXKEHUI0, KOPOTKOI'O 3aMbIKaHUA, T'O-
pAYero OTKJI0YEHUd JIBUTraTe s

Pexxumbr paboTst

JBVDKEHUE B HAIPaBJIEHWUM, JIBUKEHHE B 3aJaHHYIO TOYKY, CMe-
1eHne Ha 3aJ[aHHYIO JeJIbTY, NoJJeprKaHue 3aJ/laHHOU CKOPOCTH,
TPaIeneBuIHbII MPO(UIIb CKOPOCTH, PEKUM KOMIIEHCAIUHU JII0d-
Ta, ABTOMAaTUYECKAsd KAJIUOPOBKA JIOMAIIHEN IO3UIUI

Pexxumbr nesenus mara

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

CKOpOCTH JIBUKEHU S

210 35 000 1oJHbIX 1WAroB/cek

IIpoduns crkopocTu

TpamnenueBUIHbII

CuerunK MO3UIIAN

40 6ut

ObpatHas cBs3b

Ksamgparypmbiit HecuMMeTpUIHBIA u auddepeHITuaATbHBIH YHKO-
zep (ommonanbHo)

KonreBbie BhIKIIOUATETN

2 mT

IMTupuma momocs 0OpATHON CBA3M

200 k' mutst mecummerpuanoro u SMI'n nis niuddepennuaabaOro

Yacrora AUCKpETH3AIUU BBIXOTHOTO
CUTHAJIA CUHXPOHU3AIAN

1 Mmc

IIpumeuanne: Pabounii nnama3on Hanpsikenuit nmutamnns 12 - 48 B. Ha mém komTposiep padboraer co-
riacHo JanHoil mHCeTpykuuu. [Ipenenbubiit quamaszon Hanpskenuit nutanus 12 - 50 B. IIpu npesbiennn
nanpszkeansd 50 B kouTposiep rapanTupoBaHHO BeIX0aUT U3 cTpos. [Ipu nanpskennn menee 12 B konTpoui-

JIEP BBIKJJIIOYAETCA.

HazBanue xouTpOsIEpA Bec
KOH-
TPOJI-
ne-
poB

labapurer kourposn- | JIunanazon temme- | Pabounit mmarma-
JIEPOB paTyp XpaHeHHs | 30H KOHTDOJLIEPA
KOHTPOJLIIEPA

Continued on next page
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Tabnuua 1.2 - continued from previous page

8SMC5 (kouTposiep 6e3 kop- | 93 r 46x126,75231,81 mm | or -40 °C 10 80 °C | or 5 °C mo 60 °C
nyca)

8SMC5-USB-B8-1 500 v | 66246x11] mm ot -20 °C mo 70 °C

8SMC5-ETH-B8-1 510 r

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

8SMC5-ETH-B9-2 631 r

IIpumeuanume: Konurpomnep me Tectuponasics B Bakyyme. Ckopee Bcero, KOHTpoJuiep 6ymer paborarh B
BaKyyMe, HO BayKHO, KaK TEILJIO OYIEeT OTBOAUTHCS OT KOPITyCa.

1.4 TexHmn4eckue xapakTepucTuku

1.4.1 TpeboBaHus K 3N1eKTpPoOABUraTesito

Twun snekrpogsurarens: ounosspubiii marossii, DC, BLDC.
HomunaabHbI TOK B 00MOTKe: He MeHee 100 MA.

HomuuampHoe Hampsizkenne Ha 0OMOTKe: He MeHee 2 B.

1.4.2 JnekTpuydeckne xapakTepucTuku KOHTpoanepa

PezkuMbl 3j1eKTpPOLMTAHNS: OT BHELIHEIO UCTOYHUKA IIUTAHUSA.
Tok B Kaxk10i1 06MOTKe marosoro Mmoropa, BLDC moropa: 10 3 A.
Toxk B Kaxkmoit ooMorke DC moTopa: 10 6 A.

MaxkcumaabHas 9aCTOTa CAeA0BaHusS UMITYIbCOB ¢ dHKOmepa: 200 k' qsa Hecummerpuanoro u SMI'
s mudhepeHnuaabHOro.

CrabunusupoBanublii Bbixoa 5 B (g nuranus sHKOIepa U Mpodeil BHENTHEH 3JIEKTPOHUKH ): BBIXOIHOM
ToK He 6omee 100 MA, cTaOUIBLHOCTH BBIXOIHOTO HANPSIZKEHUS HE Xyxke 5%.

ESD 3zamura no Bcem konrakTaM BHeimHux pasbemos (D-Sub 15 pin, mini-USB, uuranue).
3armmTa OT 3aMBIKAHS 0OMOTOK MOTOPA, HA, «3E€MJIIO>.

3amuTra oT 3aMbIKaHUs 0OMOTOK MOTODA MEKIY CODOiA.

BammmTa oT MOAKJI0YeHNs /OTKII0YeH I MOTOPA K KOHTPOJLIIEPY B Ipolecce paboThI.
BamuTa 0T 10Ja4u IUTaHUs HEBEPHOIl nosspuoctu (He 6osee 1 cek).

BamuTa 0T MOJAUM HANDPSIYKEHUs MUTaHus OOJIbIne AomycTuMoro (me Gomee 1 cex).
Orpanwdenne TOKa, MOTPEOIIEMOrO OT BHEITHErO NCTOYHWKA, TATAHUS.

OrpaHudenue CKOPOCTH BPAIEHUsT MOTOPA.

VeraHOBKa IPOrpaMMUPYEMOro pabo4yero TOKa IPOTEKAIIEro Yepe3 0OMOTKY LIArOBOIO JIBUIATE/Isd C
TOYHOCTBIO 70 10 MA.

IIporpamMmmupyemoe ymMeHbIIEHHE PAOOIEro TOKA Yepe3 OOMOTKH ITAarOBOIO JIBUTATENIS: C MATEeMATHIe-
CKOM TOYHOCTBIO 1% sl PEXKNMA yIepPrKAHUS.

1.4.
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1.4.3 Bo3mOXXHOCTW ynpasBiieHusi gBu>xeHnem

Pexxumbl Jesenus mara: IOJIHOMIArOBbIA, 1/2, 1/4,1/8,1/16, 1/32, 1/64, 1/128, 1/256.
Becrrymuoe apuKeHue Ha MATBIX CKOPOCTSIX.

Munnmasibaas ckopocTs: 1/256 mosnHoro mara/cex.

MakcumasbHast cKopocTb: 10 35 000 TMOJHBIX MArOB,/CeK MPU BCEX PEXKMMAX JEJIEHHs Iara.
MunumaibHoe cMmemenue: 1/256 mara.

Maxkcumasbaoe cmernenne: 2 147 483 647 mOMHBIX IIATOB MIPU BCEX PEXKMUMAaX JI€JIEHUS IAra.
Pexxnwm miaBHOTO Havasa,/OCTAHOBKU JTBMKEHMUSI.

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

PexxkumMbt JBUKEHUS: IBUXKEHIE B HAITPABJIEHUH, JIBUKEHUE B 33JAHHYTO TOYKY, CMEIIEHUE HA 33 JaHHYTO
JIETIBTY, TO/IIEPXKAHUE 3aJAHHON CKOPOCTH, TPAIEIIMEBHIHBII NPOMUIH CKOPOCTH, PEXKUM KOMIIEHCAITUT
Jrodra.

1.4.4 JononHutenbHble (hyHKLUUN MNPOLLINBKN

Pexxum aBrokamnbposku «HOME» Ha ypoBHE MpOMuBKY.
CoxpaHeHne/3arpy3Kka HACTPOEK B SHEPIOHE3ABUCHMYIO MAMATh KOHTPOJIIEPA.
O6HOBIEHNE POIIUBKU B SHEPTOHE3ABUCUMOMN TTaMaTH KOHTposutepa no USB.

Asromarmueckoe COXpaHeHNe MO3UIINU TI0 CHETYNKY TAroB 1 110 IHKOAEPY C 33,1111/11"01‘/’1 OT HEOXKMNJAHHOT'O
OTKJIIOYEHUA ITUTaHUA.

1.4.5 JononHutensHble yHKUMKN, peann3oBaHHble 4Hepe3 pa3beM MOoAKNIYeHUS

MoTopa
OrpaboTKa CUTHAJIOB C OHOTO WM JIBYX KOHIEBUKOB. KoHUrypupyercs nporpaMMmHo.

«OnosnaBanue» mo3unmonepoB Standa u aBromMaruyeckas 3arpy3ka BceX KOH(DUTYDPAIMOHHDBIX JTAHHBIX
It HUX ([IPY IIOJJIEPZKKE COOTBETCTBYIOLIEH BO3MOXKHOCTU B II03UIIUOHEDE).

Ornpenenenne «moOTepH MIAroB» W BOCCTAHOBJIEHUE TPABUIHLHON MO3UIINK C TIOMOIIBIO JATIHKA, 000POTOB
WM KBAIPATYPHOrO SHKOAEPa (IPU MOMIEPKKE COOTBETCTBYIONIEH BO3MOKHOCTU B MO3UIMOHEDE).

Ornpenenenne MOJIOXKEHNs C MTOMOIIBIO KBAIPATYPHOrO SHKOAepa. Pexnm x4.

JlBuzkeHue maroBoro JABUTATENs B PEKUME «BEYIIEro SHKOAEPay, T.€. C ONOPOil HA MOKA3AHUA KBA/I-
paTypHOIO 3HKOJEPA, obeciednBaoiiee AsuKeHue 0e3 IoTepy LIAroB HA MAKCHUMAJIbHON OCTYIIHOMN
CKOPOCTH Pean30BaHO HaYWHASA C MPOTIUBKY 4.1.

1.4.6 JononHutensHble hyHKuNM, peann3osBaHHble Yepe3 pa3bem backplane

e Jlybaukar Bxoma USB. Hcmonp3yercs COBMECTHO € O0beAUHUTEIBHON TIIATOM.

e TlocnemoBarensubiit mopt RS-232. Jocrynuer muanun TX, RX. IMapamerpsi: ckopocts — 9600 - 921600

6oz, TTJI 3.3 B. Ha 6a3e mocsie10BaTeIbHOTO IOPTA IO 3aIPOCY JOCTYIIHBI KOH(MUI'YPAIUU C UHTEP-
deiicom Ethernet, Bluetooth, WiFi, ZigBee u apyrue.

e Bxos cunxpoHU3aIMu — OpU MOJaYe UMITYJIbCa Ha 9TOT BXOJ (cpabaTbiBaHue, MOJSIPHOCTh U JJIUTE b~

HOCTh HACTPAUBAIOTCS M0JIb30BATEIEM ) KOHTPOJIJIED HAUNHAET JIBUKEHUE B 3apaHee 33 JaHHY 0 O3UIUI0
nin Ha 3amannoe cvernenne. [Tapamerper: TTJI 3.3 B.

1.4.
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e Bbixo/| cuHXpOHU3ALUY — BbLIAYA UMILYJIbCA C ITOIO BbIXOJA KOHTPOJLIepa (cpabarbiBaHue, LOJIAPHOCTD
U JJIATEIbHOCTh HACTPAMBAIOTCH MOJIH30BATEIEM) TPOU3BOIUTCSA JIUOO O HAYALY JBUIKEHUS, JU0O
3aBEpINEHUIO JIBUKEHHUsI, TubO Yepe3 3a/jaHHoe mepemerienne (3a1aeTcs nojb3osareneM). [lapamerpor:
TTJI 3.3 B.

o Knonku «BmpaBo», «ByieBo». Haxkarne HA KHONKY IIPUBOAUT K ABUKEHHUIO B 33JaHHYIO CTOPOHY C IIO-
CTETIeHHBIM HACTPANBAEMBIM POCTOM CKOPOCTH W B COOTBETCTBHUH C HACTPONKAMU YCKOPEHUS U JIPYTUMHU
napamerpamu. [lapamerpsr: TTJI 3.3 B.

e Bxon «mxoiictuky. [lo3possieT paboTarh ¢ MKOMCTHKAME C JUATA30HOM BBIIABAEMBIX HAIIPSXKEHUIN HE

mupe 0 - 3.3 B.

e Boixos ayis yupasiieHus MAarHuTHbIM TOPpMO30M. 1lo3Bosisier ynpaBisTh MAarHUTHBIM TOPMO30M, yCTa-
HOBJIGHHBIM Ha OCh TaroBoro asurarens. [lapamerpsr: TTJI 3.3 B, 5 MA.

e Amnajiorosblit Bxos obmiero Hasnadenus. Ilo3posisier padborars ¢ curnasamu 0-3.3 B. Hacrora cunThiBa-
mnsa 1 k['n. Koudurypupyercs mporpamMmmHoO.

e ITudposoit Bxou/Bbixox 00uiero nasuadenus. Jacrora obuosienus 1 kI'u. Koudurypupyercs upo-
rpammuo. [Tapamerpsr: TTJI 3.3 B, 5 MA.

e Munukanus KoHIEBbIX BoIKgodaresaeid. TTL 3.3 B, 2 mA. Ilpeanasnadennl s HEIOCPEICTBEHHOIO
TMOAKTIOYEHHST CBETONHOIOB.

o ITudposbie kourakThl «Powers u «Statusy mybGaupyior LED wnaukaTop u npenHasHadeHbl JJisl Ipsi-
MOI'O TOAKJIIUYeHUsT cBeTOAM0a0B. Texnuueckue xapakrepucruku: TTL 3,3 B, 2 mMA.

e Unrepdeiic ynpasienus BHermHNM npaiiBepoum. [1o3Bosiser ynpaBasTh J00ObIM BHEIITHAM IPARBEPOM C
MOMOIIBI0 Tpex curHajios: enable, direction, clock.

e Co3nanue MHOTOOCHBIX cHCTeM. MHOMOOCHBIE CHCTEMBI CO3JAI0TCA € HOMOIIBIO  CTAHJIAPTHBIX
USB/Ethernet xab0B, BHELIHUX UJIM YCTAHOBJIEHHbIX HA CLELUAJIbHYIO O0bEIMHUTEIIbHYIO 1LJIATY.

1.4.7 MporpammupoBaHue

e Bce mporpammuoe obecredenue, mocTaBisieMoe ¢ KOHTpoJIepoM, comectumo ¢ Windows (XP SP3,
Vista, 7, 8, 10, 11), Linux, MacOS Sierra u nosee qis intel u Apple Silicon (¢ ucnonbs3oBanuem Rosetta
2).

o Komurposnnep mocrapisiercs: ¢ Kpocc-mmaTdopMeHHO# OubIMOTEKOi 1 IpuMepaMu, KOTOPbIE TI03BOJIAIOT
ObICTPO HaYaTh HporpaMmMuposanue ¢ ucnosb3dosanuem C++, C#, .NET, Delphi, Visual Basic, Xcode,
Python, Matlab, Java, LabWindows u LabVIEW.

e Kontposutep mocraBisiercst ¢ unrepdeiicom mosb3oBarens XlLab, mo3BOIMIONIM JIETKO yIPABIATH
BceMHu (PYHKIUIME yCTPOHCTBaA 0e3 HeOOXOIUMOCTH Pa3pabOTKN COOCTBEHHBIX IPOTPAMM.

e B XILab unrerpupoBaH CKpPUIITOBBIH 3bIK, auajekT EcmaScript, mo3Bossiomuii jerko, 6e3 KoMIiu-
JIIIAYA U OCBOEHUST KAKOTO-JIM0OO SI3BIKA MPOTPAMMUPOBAHUS 33/1aBATh MOCJIEI0BATEILHOCTH IeHCTBUI,
BKJIIOYAsT IIUKJIbI U YCAOBHBIE MEPEXO/IBI.

Baumanwme: PykoBozcTBO 1O TPOrpaMMHUpPOBAHMIO MOXKHO HAiTH HA HaIleM BTOPOM caiiTe
libxime.xisupport.com uwimu Ber moxkere ckagars ero PDFE Bepcuio
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[haBa 2

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), PS 12-3-4 (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 Buj mwiarsl KOHTPOssIepa ceepxy. KpacHbiM KBaApaTroM OTMEYeHa KJIEMMA 3a3€MJICHUS

TunoBbIE CXEMbI MOJKJIIOUEHNs KOHTPOJLIEpa (KaK KOpOOOUHBIX BEPCHIl, TaK U IJIAThl 6€3 KOPILYCa):

| Motor I

Controller ) + Power | 220 V
8SMC5-USB - supply

uUsSB

Puc. 2.2: Cxema nofx/I09eHns KOHTPOJLJIEPA C 3a36MJIEHIEM 9epe3 MUHYCOBBIH MPOBO/L OJI0KA MUTAHWS

| Motor I

Controller ) Power | 220V
8SMC5-USB supply

uUsSB

PC

Puc. 2.3: Cxema moakIioveHnss KOHTPOJLIEPA € 3a3eMJICHIEM Yepe3 KJIEMMY 3a3€MJICHUS

2.1. TpeboBaHusi k 650Ky NUTaHus u 3a3emneHuto. lNMogkoueHne koHTposnepa 10
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Ilpenynpexjgenue: BJioK muTaHus I0KEH 00€CEYNBATH HEOOXOIUMBIN TOK JJis BPAIIEHUS TBUTATE-
Jisi. AGCOTIOTHBIM MUHUMYMOM SIBJISIETCSI TOK, PACCUYUTHIBAEMBI MO hopMyIIe

2 * Imotor * Umotor

Ipower.min = U
power

rie Ipower.min 9TO MUHWMAIBHBIN paboumit TOK OJOKa THTAHUA, [yotor 9TO pabounmit TOK depe3 00-

MOTKY gBuraTend, Upower ITO CTAOMMU3UpyeMOe HampszKeHWe OnoKa TmTaHud, a Upotor 3TO HOMH-

HaJbHOE paboUee HAMPsIKEHHE MOTOPa. PeKOMEHIyeTcsi NCIOIb30BaTh OJIOK MATAHUA C PAOOIUM TOKOM

Inower 2 2 % Inower.min. Haupazxenue Uppyper 10712KHO ObITD BbIIE Uppyoror. €M Bblllle HALIPAYKEHHE ITATA-

HUsT, TeM OOJIbITIeH CKOPOCTH BPAIEHUS MOXKHO JIOCTUYD.

MO2KHO HCIOJIB30BATh IapaMEeTpP MOIIHOCTH OJIOKA MUTAHUS BMECTO PabO4Yero Toka. AGCOMIOTHBIM MIHE-

MYMOM MOIITHOCTH OJIOKA MUTAHUS Oy/IeT:

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

Hanpuwmep, misg moropa ¢ pabounM ToKOM B 00MoTKe 1 A u pabouum nanpsikenueMm 5 B (HomunaabHas
MorHocTh 5 BT), pabouee Hanpsizkenue 6s10Ka nuranus MOxkHO B3daTh 20 B ¢ BblgaBaeMoil MOIIHOCTBIO
ue meree 10 Br (MaxkcuManbublil pabounii Tok 6ji0ka nuranus He mexee 0.5 A).

2.2 lNnaTta kKoHTponnepa

Baxkwno: Ilpu pabore ¢ naamot koHmpoasepa 3ampPenteHo TPOraTh ATy PYKAMU, T.K. CTATUIEeCKUN Pa3psi
MO2KET TIOBPeIUTh KOMIIOHEHTHI HA Hell. PekoMeHyercs 1moIp30BaThCs aHTHCTATHYECKUMEU OpacieramMu. 3a-
IpPeIeHo IPEeBBINIaTh MaKCUMAJIbHO JOIIyCTHMoOe HanpsixkeHue 48B, npesbliienue 310ro 3Ha4eHus
6osee vem Ha 2B MOKeT HeMeJIEHHO MPUBECTH K BBIXOAY CUCTEMBI M3 CTPOS.

Baxkno: Ilpu pabore ¢ naamot konmpoassepe KaTeropudeckKu 3alperieHo MoIKI0YaTh [LII0C CHIOBOIO UC-
TOYHUKA [UTAHUS K KOHTPOJLIEPY, KOIIa IPOBO/L, 3a3eMJIeHUs HE TOAK/I0YeH. Kareropuyecku 3aipeniaercs
MOJIKJTIOYATh UJIN OTKJII0YATh KabesIb MUTAHUs, KOTJA NCTOYHUK MUTAHUS BKJIIOYEH, KOHTPOJLIEP TOIKIIOYUEH
k IIK, a ucrounuk nuranus u I1K 3a3emiienbr. 9T0o MO2KeT IpUBECTU K BBIXO/Ly U3 CTPOs KOMIboTEpa!
JlamHoe TpeboBaHMe sIBISIETCS OOIUM IS JTIOOBIX JIEKTPOHHBIX YCTPOUCTB ¢ COOCTBEHHBIM DJTEKTPOIUTAHH-
eMm.

IIpenynpexaenue: Pexkomenayercs CHa4aaa MOIKIIOMATD NAGMY KOHMPOALEPE K CHIOBOMY 3JIEKTPO-
MUTAHWIO C 3a3eMJIEHWEM, JMOO OTAETHLHO 3a36MJINTH TIATY C TIOMOIIBIO CIEIWATbHO MapKUPOBAHHON
KJIEMMBI (CM. NYHKM 6biuwe), TPEXKIe 9e€M TOAKII0YaTh KOHTPOJIEP K MOTOPY WM K KOMIIBIOTEPY IO
unrepdeiicy USB.

2.3 OpHoocHasi n aByxocHas cuctema B Koprnyce

Baxwno: Ilpu pabore ¢ KOHTPO/LIEPOM B KOpiyce (0JHOOCHAs WJIU JIBYXOCHAs CUCTEMbI) 3allpelieHo Ipe-
BBIIIATh MaKCUMAaJIbHOE HAaNIpS2KeHNe MNTaHusd, paBHOe 48 B, npesbimnienune 3Toro 3uadvenus 6osee yem
Ha 2B moxkeT HeMeJIeHHO IPUBECTU K BBIXOYy 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

o Bsedenue

o Tpebosarusa

e Vemanoska 11O u nepeviii nyck

12
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e Hauano pabomu, 6 I10 XILab

e [Iposepra pabomocnocobrocmu

o anae/LeHue U3 NoAv308aAMENADBCKUT n])u,/I/ODfCGHUﬂ

Buumanme: DTo pyKOBOJICTBO SIBJISIETCS YHUBEPCATBLHBIM KAK /IS OJHOOCHBIX TAK W JJIST JIBYXOCHBIX
koHTpoLTepoB 8SMCH

‘ https://youtu.be/cjMuT1hpRFI ‘

Bupeo 6picTporo Havyasma paGoThl ¢ KOHTPOJLJIEPOM HOAKI04YeHHBIM 110 USB (ais windows)

‘ https://youtu.be/Iu_n6cTIiQU ‘

Bugeo 6bicTporo Havyasa paGoThl ¢ KOHTPOJLIEPOM NoOKJ0UeHHbIM depe3 8Ethl adapter (mus
windows)

3.1.1 BsepeHune

JlarHOE PYKOBOJICTBO OMUCHIBAET YCTAHOBKY KOHTPOJIEPA W HAYAIO PADOTHI C IPOTPAMMHBIM O0ECIIeIeHNEM
XILab manst Windows. Ycranoeka nporpammbt Ha apyrue OC onucana B paznene Yemanoska XILab. Tlogpo6-
HO C XapaKTePUCTUKAMM KOHTPOJLIEPA Bbl MOXKETE O3HAKOMUTHCA B pasese TerHuueckue Taparmepucmuk.
st pa3paboTKu COOCTBEHHBIX TMPUJIOKEHUH JJIsT KOHTPOJIIEPA PEKOMEHIyeM O3HAKOMUTHCS C pa3aeaoMm Py-
K0600CMB0O TO NPOZPAMMUPOSEHUN U CKAYATh TMAKET MPOrPAMM JJjisd PA3padOTK¥ MPUJIOKEHWH B pa3iele
IIporpammuoe obecrieuenme.

3.1.2 TpeboBaHus
Jls ycmemHoi HaCTPONKN KOHTPOJLIEpA HEOOXOANMO UMETh:

¢ Komnbrorep ¢ nHanuauem USB/Ethernet paznéma

3.1. Kparkoe pykoBoacTso v Ha4asio pabotbi 13


https://youtu.be/cjMuT1hpRFI
https://youtu.be/Iu_n6cTIiQU
https://files.xisupport.com/Software.ru.html

8SMC5-USB

PykoBopgcteo nonb3osarens, Boinyck 2.27.0

am Windows10

e IIporpammuoe obecnieuenme Bcé meobxommmoe IO mss paboThl ¢ KOHTPOJIJIEPOM MOXKHO CKadaTh

mo cceuike IIporpammvuoe obecnedenne.

e USB miu Ethernet xkabeinb

Han

e 8SMC5 kouTposuiep. B kopmyce unn 6e3, ¢ Ethernet pazbemom uin HeT - 3TO HE BaXKHO.

e Ilosunmmonep mijim Mmorop

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 crabunusupoBanubiii ucrounuk nuranus 12 - 36 B. [logpobueit cmorpure Texnura be3-
ONacHOCMAU.

e Ecin KOHTpOJIJIED TIOCTABISIETCSA B METAJINIECKOM KOPITyCce, TO KOPIIYC TpeOyeT 3a3eMJyeHus. 3a3eM-
JIeHUe KOHTPOJIIepa, B CIydae, eCii OH IOCTaBJsieTcs 6e3 KOpITyca, TPOUCXOAUT Yepe3 «3eMJIi0» DJI0OKa
nuTaHusA. Bojee moapobHO O 3a3eMIEHIN CMOTPH B paszaene Texnuka 6€30NacHoCmAL.

e Ybeaurech, 4TO paboraromiasd 6e3 KOpIyca IIaTa KOHTPOJIEPA JIEXKUT HA [UJIEKTPUIECKOU IIOBEPX-
HOCTH.

3.1.3 Ycranoska MO v nepsbiii nyck

Bor  Mokere ckadarh HEOOXOAMMOE MpPOrpaMMHOE obecredenwe 37ech. Boibepure daiin  «xilab-
<version name>.exes. VHCTAJUIATOD aBTOMATHYECKH OIPE/IEJINT, 3AIyIeH JIi OH HA 32-OMTHON wian 64-
OUTHOI crcTeME U YCTAHOBUT COOTBETCTBYONIY0 Bepcuio XILab. 3amycrure nporpaMMy YCTAHOBKH, TOSIBUT-
Csl OKHO yCTaHOBKHU (BEPCHM POIPAMMHOIO O0eCIedeHrsi MOI'YT HEMHOIO OTJIMYATHCH ).

3.1. Kparkoe pykoBoacTso v Ha4asio pabotbi 15
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(37 XILab 1.19.1 Setup - ®

Welcome to the XILab 1.19.1 Setup
Wizard

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

Puc. 3.2: IlepBoe okno ycranosku XILab

Haxxmure xkuonky «Next>» u caemyiite macTpykuumsM Ha Skpane. Bece nHeobxommmoe mporpaMmuoe obecte-
JeHne, BKIYas ApaiiBepa, MaKkeThbl U MPOrpaMMbI, OyIyT yCTaHOBJIeHbI aBTroMarumdecku. IIporpamma XILab
ABTOMATUYECKHU 3aIlyCTUTHCSA 10 OKOHYAHUIO yCTaHOBKU. [losiBUTCs Ciemyoniee OKHO:

3.1. Kparkoe pykoBoacTso v Ha4asio pabotbi 16



8SMC5-USB
PykoBopgcteo nonb3osarens, Boinyck 2.27.0

XILab 1.19.1

release date: 2022-01-19

Searching devices. .. 0 found.

URI Serial Friendly name Stage name

2 xi-emnuwfffChUsers\vladbelowviApp... 2

Exit Rescan Open selected Open last

Mo devices found? Settings ==

Puc. 3.3: Tuanorosoe okuo mporpammbl XILab «Virtual controllers found» (maiimensr BupTyasbHbIe KOH-
TPOJLIEPHI)

TloakarounTe no3urmonep K KOHTPOsLIepy. [logkrounTe cTabuIm3npOBaHHbBIM HCTOYHUK MUTAHUS K KOHTPOJI-
siepy. 3azemauTe KOHTPOJLIEp win 070K nuTanus. [IogkIi09nTe KOHTPOJIED K KOMIbIoTepy ucnob3ys USB
nmu Ethernet kabens. LED waankaTop Ha mmare KOHTPOJIEPA HATHET MU24Mb.

Ecuu korTposiep nogkitodeH depe3 USB | «New Hardware Wizard» nauunaer paborars 1ociie mepBo-
ro moakJiouenusi KoHTposiepa K 11K, IMoxasnyiicra, momoxaute, moka Windows 0OHapyKUT HOBOE yCTPOii-
CTBO W YCTAHOBUT JIJIsi HETO BCE HEOOXOIMMBIE IPANBEPHI.

Ecan mpaitBep aBTOMaTHYeCKH HE YCTAHOBUICS, TO B TTOABUBIIIEMCs OKHe BbiOepuTe «No, not this time», 3arem
naxkmure «Next>». B cuenyromem okne sbibepure «Install from a list or specific location (Advanced)»
n maxumnre «Next>». Boibepure ‘*.inf* daiin ma gucke ¢ I10, mocTaBiasgeMbIM ¢ KOHTPOJJIEPOM, UIH B
mupekropun C:\Program Files\XILab\driver\ n nomoxaure, moka ycraHoBka Oy/eT 3aBeplleHa.

Bepaurecs k auajgorosomy okuy mporpammbr XILab «Virtual controllers founds n maxkmure «Rescany. Ecan
9TO OKHO OBLTO 3aKPBITO, TOKAIYHCTA, CHOBA OTKpOiiTe mporpaMmmuoe obecredenne XILab. InamoroBoe okHO
OTKPOETCsl CHOBA.

Ecsu BbI mcnosbsyere Ethernet-coegmnenue, 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/Hozt[:port]
|:| Enumerate non-¥IMC devices xitepsff ™ | 172.16.130.155 w Vs
Erumerate network devices
-
Virtual devices
Scan for local XIMC servers 0 server(s) found.

3.1.4 Hauano pab6otsl B MO XlLab

XILab npencrapasier coboit ymobHbBIH rpadudecknii nHTEP@EIC T0Mb30BATEN I KOHTPOJIs pabOThl, Iua-
THOCTUKHU ¥ HACTPOHKH Jsurareseii. On TakKe MOKeT ObITb UCIOJb30BAH JJis JIEFKOM YCTAHOBKY U COXPAHEe-
HWsI/3arpy3KN TTApaMeTpOB s JIF000To Apuraress. B aTom pasmese paccMoTpero Havano paborst ¢ XILab.
s monydenus mosHON wHMOpManuu 0 paboTe MporpaMMbl, peKOMeHIyeM BaM 03HaAKOMUTHCS € Pa3IeIoM
Pyrosodcmeo no npoezpamme XILab.

3.1. Kparkoe pykoBoacTso v Ha4asio pabotbi 18
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[ XlLab 1.19.1-5M1 — O .
Power Control
Settings...
Power voltage: 12.03V
0.000 mm
- | |
Temp.: 38.6 °C FrE
Mator
Speed: 0.000 mmys 0
Command: Unknown Go home
Power: Uknwn
Cydlic
1] 5 10 15 20 25
Program TR T T NI N T TN I T [T T S U A S M | Zoro
Sync buf free: 1] Stop
14 4 - 4 ki
Save log
Move to | 0.000 mm 7]
Clear log
Shift on | 0.000 mm 2]
Exit
Date Time Source Message

Puc. 3.4: T'naBuoe okuo nporpammbr XILab

Orkpoiite «Settings. ..», HaxxMmure Ha KHONKY «Load setting from file...» u BoiGepuTe KOHPUTYpATTMOHHBIH
daiin (npoduib) s Banero nosunuonepa u3 orkpoisiieiics nanku C:\Program Files\ XILab\ profiles\.
Bce nonsg menio «Settings. .. » aBromarnydecku OyyT 3al0JHEHbl 3HAYEHUSME, [10JOOPAHHBIMU JIJIsi BAIIETO
no3unuonepa. Ecan wHykubI (haiia He HaliIeH, OCTABHTE 3AMPOC HA CANTE TIOIEPIKKI.

3.1. Kparkoe pykoBoacTso v Ha4asio pabotbi
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Settings SM1 n
v Device
Borders Borders setup
Maximum ratings () By position (® By limit switches
Moter 8 Driver type Limit switch 1
DC motor
BLDC motor Pushed position | dose -
Stepper motor Left border -35.625 mm 5 Bord aht
order rigl -

Power management
Brake control

Limit switch 2
Control Right border | 35.525 mm :
Position control Pushed position | dose -
Home position
PID control Eie = hd
TTL sync
| I-'-F"|;rr [] Border misset detection
EXTIO Stop at left border
About device

“ Program Stop at right border

Interface
Cyclic motion
Log
Graph
User units
About

v Stage
Positioner name
Stage
Motor
Encoder
Hall sensor
Gear

HAccessories

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

Compare two files

Reset Cancel Apply

Puc. 3.5: XILab, memnio Settings

Ilpenynpexgenue: [lysi paboThl KOHTPOJIIEPA C JABUTATEISIMEU 003aTe/IbHA KOPPEKTHAS YCTAHOBKA!
® pabouezo Mmoxra;
® 2paHUY JBUINCEHUA U KOHULBUKOS;
® KPUMUYECKUT NAPAMEMPOs;
o ozpanuvumenet;
® DENCUMA NUMAHUA MOTNOPG.

Ecau BBI pelnmin HaCTPOUTh KOHTPOJLIEP CaMOCTOATEIbHO, 00s13aTeIhbHO IPOBEPHTE 3TU HAa-
crpotikmu!

3.1. Kparkoe pykoBoacTso v Ha4asio pabotbi 20
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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 < a g #

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 xKomnaexmyrowue oaa pabomovy

e Hanano pabomu, ¢ muozoocnoti cucmemoti 6 XILab.
o Tepmopezysuposra MHO200CHOT CUCTLEMDL.

o Izeecmmvie owubku u Hedopabomru

— Paboma

— Konempyxuyusa

3.2. MHoroocHas cuctema 21
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Puc. 3.6: Bruemnunit BuJ, MHOMOOCHONH CHCTEMBbI

3.2.1 BBepgeHune

JlaHHOEe pYKOBOZCTBO MPEIHA3HAYEHO I pabOThl ¢ MHOrOOCHO cucremoit 8SMC4-36, mocTpoennoit Ha 6a-
3e kouTpostepoB asurareneii 8SMC4-USB. Hauano paborsr onucano B pasupene Mnempykuus no Hawany
pabomu,. Muoroocunas cucrema paboraer or cern 220 B u mo3BOsIsSIeT OMHOBPEMEHHO yIPABIATD 36 OCIMHU.

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. [lo3BoNsIeT TONCOEAMHUTHCS K MHOTOOCHOM CHCTEME YIATEHHO
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st yupasijieHus 10 JIOKaJIbHOM cern Heobxoaumo Hasudue DHCP cepsepa. Bbl Jo/KHBL 3HATH ip-ajgpeca
BAIlIUX YCTPOHCTB B CETH.

3.2.3 Hauyano pabortbl ¢ mHoroocHow cucremoii 8 XlLab.

IlonkiounTe K MHOrOoCcHO# cucreme Kabenb 220 B n Ethernet kabesnn. BrirounTe eé, naxkas kHonky Power
On/Off na 3axmeii nanenu. Bbl ycibimre XapakTepHbIi 3BYK BPALIAIONMXCA BeHTUAATOpoB. Heobxoaumo
HIOJIOKJIATh [1aPy MHUHYT, YTOObL 3arPy3HUJIach OIEPAINOHHAS CUCTEMA HA YIIPABJISIONIEM O/[HOILJIATHOM KOM-
nbforepe BHyTpu KOpobku, noce gero 8SMC-B36 rorosa k pabore.

g magasia paboTsl moTpedyercs Hajgudue mporpamMmbl X1Lab ¢ momaep:xKoit MHOTOOCHBIX CHCTEM BEPCHU
1.13.x wiam Beime ( cm. pasgen ). IIpomecc ycTaHOBKM M IEPBBIH 3aIlyCK MPOrpaMMbl omucaH sdect. s
oJIy4eHus bojee AeTaabHOR nHGOPMAIMA PEKOMEHIYEM BaM O3HAKOMHUTLCS C PYKOB0JCTMEOM N0 NPO2PAMME

XILab.

Hacrpoiika mocryna kK ymajeHHbIM KOHTposnaepam uepe3 FEthernet ommcana B rimase Paboma ¢ cemesvimu
KOHMPOALEPAMY. B TIOSBUBIIEMCS CITHCKE MOXKHO BHIOPATH WHTEPECYIOIILYIO OCh U YIIPABJISTH €M, KaK B CJIy4ae
¢ omanm 8SMCJ-USB. Takke MOXKHO BHIOPATH HECKOJIBKO OCEl W YIPABISATH UMU B PENHCUME YNPLEACHUA
Heckorvkumu ocamu. Iogpobree cm. Hauvanro pabomu, 6 110 XILab u Pyxosodecmeo no npozpamme XILab

3.2.4 TepmoperynnpoBka MHOIFOOCHOW CUCTEMblI.

B muoroocuyio cucremy 8SMC4-36 BcTpoeH TePMOAATYINK, TO3BOJIAIONIUI OTCIEXKUBATH HATPEB KOHTPOJLIE-
pOB oceil B nporecce paboThl, IyTEM U3MEPEHHs TeMIIEPATYPbL IIPOXOIAIIEr0 Yepe3 HuX Bo3ayxa. B ciyvae
MTOBBIIIEHNST TEMTIEPATYPBI TPOXOIAIIErO BO3AYXa, BEHTUISTOPHI B CHCTEME OXJIAXKIEHUS OyIyT yBEJIUINBATH
000POTHI.

IIpu Temmeparype npoxoasmero sozmyxa menee 25°C cucrema oxnaxkaenus paboraer ma 10% or cpoeit
MaKCHMAJIbHO BO3MOXKHOI MortHocTr. Haunbonbmmit 00ayB JOCTHraeTcs Mpyu TEMIEPpAType BO3/AyXa BHYTPHU
KopobOku 6ostee 45°C', uT0 haKTUUECKN O3HAYAET HECKOJIBKO DOJIBIITYI0 TEMIEPATYPY CAMUX KOHTPOJLIEPOB.

3.2.5 N3BecTHble owWnbKN 1 HegopaboTkn

Bce nepeunciennble 3aMevdanus yKa3aHbl JIJ1sT MHOTMOOCHOM cucTeMbl Bepcenu 1.1.

3.2.5.1 PabGora
OcHOBHBIE 3aMeYeHHbIE IIPODJIEMbL, KOTOPbIE KACAIOTCA PabOTOCIOCOOHOCTH MHOI'OOCHOM CHCTEMBbI:
o IIpu cunosom muranuu 110B nosinas morpebisieMasi MOIIHOCTh OrpaHuYeHa 3HadenneMm 1kBr;

e IIpu omHOBpEMEHHOIT SKCTPEHHON OCTAHOBKE HECKOJBKUX OCEH HA MOTOpPaX OOJIBINON MOITHOCTH BO3-
MOXKH3, KPATKOBPEMEHHAsT TIOTEPs CBA3W MHOTOOCHOM CHCTEMBI C HHTEPMECOM yIPaBICHNUS;

e BoamoxkubI cO0M C TOBTOPHBIM OOHAPYKEHHEM OCeil MPK ropsgdeM BKJIIOYEHUN MOJIYJIEt;

e Ilpu mepe3anuBKe MPOMUBKU KOHTPOJIIEPHI MOTYT TepsaTh USB coenuneHnne u CTAHOBSATCS HEIOCTYTI-
ubiMu B Xilab BmIOTH 10 mepe3amnycka CHCTEMBI;

e Bo3moxkHa cuTyanus, KOrJa npu 100aBI€HUN BO BKIIIOYEHHYIO CUCTEMY MOJIYJIs, OH OKA3bIBAETCSA HEPa~
60TOCIIOCOOEH M0 MEPe3amyCcKa, CHCTEMBIL.
3.2.5.2 KoHcTpykuus

KoucTpykTrBHBIE HEIOPAOOTKYA MHOTOOCHOM CHCTEMBI, C KOTOPBHIMY BbI MOYKETE CTOJKHYThCS TP pa3bopke
n cOopke:

e Ilnaraic9xbb. lllenkorpadus P1 - P5 nomxkua 66Tk ¢ 06paTHO CTOPOHBI COOTBETCTBYOIIAX PA3bEMOB;

o Ilnara ic9xbb. Ilepenyrana mecramu meskorpadus pazbémos P1 u P.
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3.3 lMpumep noagkOYeHUs1 MPOCTOro MOTopa

o Obwuili caywatl
o [Ipumep

— ITodzomoska

— Hodkarwuwenue momopa u snkodepa k KOHMPOALEPY

3.3.1 O6wwmii cnyyaii

st TOro, 4To0bl HOJAKJIIYUTH MOTOP K KOHTPOJLIEPY, HEODXOAMMO 3HATh PACIMHOBKY Pa3béMa nooKAI0UEHUS,
NO3UUUOHEPE, & TAKIKE TUIOBYIO CXeMY MOIKJIIOUEHUA MOTOPA K KOHTPOJLJIEPY:
DSub connector Connection for BLDC

DSub connector

Phase B

Not phase B of SM or DC- of the motor | 1
Phase B of SM or DC+ of the motor or
phase B on BLDC motor

Notphase A of SM or DC- of the motor
or phase € on BLDC motor

Phase A of SM or DC+ of the motor or
phase A on BLDC motor 4

"

ID, one-wire interface for stage 6
identification (only for Standa stages)
3V output, 500mA - for 88MCS,

———— to stepper

stabilized output for encoder power 2 ] ii‘i‘:’ q
Logic GND for limit switches, encoder. 7 Encader
=t — 1 BV
Inverted Encoder channel A 13 ]
L | S gy p— Connection for DC
Inverted Encoder channel B 14
— 3 Chanel B
Eacoderchannel | 17 DSub connector
— 4 G
Encoder channel A 10
[ —
Indtimit switeh [ g d || =R
A 6 Chanel B
Istlimit switch | g |—> To limit switch N22
Revolution sensor input 12 To fim b NOL
0 limit swit
Inverted revolution sensor input 15 To revolution sensor e
—|——v, To revolution sensor

Puc. 3.9: O6imas cxema MOAKIIOYEHUs] MO3UIIHOHEPA C SHKOJEPOM 4depe3 pazbem D-sub

IIpnmeuanune: Eciau kanansl A u B sHKOmepa paboTaioT B pexKKUMe OTKPBITOIO KOJIJIEKTOPA, TO JJIst 00ecIe-
YeHUSI MAaKCUMAJIbHOM 9aCTOTHI nepeaavdn CUruajlia Ha BBICOKUX CKOPOCTAX BpAIIEHUA MOTYT HOTpe6OBaTbCH
JIONOJTHUTEJIbHBIE TOATAXKKH BBIXOZOB HKO/EPa K nuranuio 5 B pesucropamu (cm. Paboma ¢ snrodepamu).

Ilpumeuanue: Ymupasjgenne BLDC moropaMu BO3MOXKHO TOIBKO B mpomuBKax 4.1.0 u HOBee.

3.3.2 lpumep

Paccmorpum nogxmogenue asuraress ¢ saromepom CUI INC AMT112S-V k kourposiepy 8SMC5-USB na
npumepe aByxdasnoro marosoro moropa Nanotec ST5918L3008-B.
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3.3.2.1 Moarovoska

s magajia paboThl HAM MOHAT00ATCA:

Morop;

DHKO/IED;

Pacnunosra passéma D-SUB myis 8SMC5-USB;
Crenudukarust Ha MOTOD ;

Cruernudukaius Ha SHKOJED ;

[MasimsHOE 060PyIOBaHNE: TASIHHIK, TTPOBOA, (JIFOC, TPUTIOi, KYyCAYKU, TEPMOYCAJ0UHbIE TPYOKH pas-
HBIX Pa3MepoB;

Bunatsr M2.5x6 mtst Kperiennst SHKOIEPA;

D-SUB kopuyc + pa3bém (male) u npoBoza jjist U3roToBJeHus CBOero Kabess;

3.3.
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s
Case

o -/
5 >
T

3.3.2.2 MopgknoyeHne MOTOpa 1 IHKOAEPA K KOHTPOSIEPY

o Ilpexae gem HaIaTH PabOTy, COOEPHUTE FSHKOIEP B COOTBETCTBHE C MHCTPYKIIHEH 1O cOOPKe, Mpraarae-
MO K HEMY.

Puc. 3.10: Morop 6e3 sukomepa. Obparure BHuMaHue Ha 2 orBepcTus M2.5 K KOTOPBIM 0OBIYHO KPEITHTCS
SHKOJIEP
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Puc. 3.11: MoTop ¢ NpUKpPEMIEHHBIM IHKOIEPOM

e CymorpuM B crienudUKaIM0 MOTOPA ¥ HAXOAMM MapKUpoBKY BbiBoaoB (ayis Nanotec ST5918L.3008-B
OHA HAXOJMUTCH CIPaBa BHU3Y B Crenu(UKALMN):

WIRING DIAGRAM
(A) BLK

BLK /WHT
GRN/WHT

(A\) GRN

(B) RED
RED,/WHT
BLU/WHT
(8\) BLU

Puc. 3.12: KonTakTbl MOTOpa
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TYPE OF CONNECTION (EXTERN)

MOTOR

UNIPOLAR

1WINDING

SERIAL fPARALLEL

CONNECTOR|
PIN_NO.A\

LEADS

WINDING

T —
coMm —_
A —
B —

A
A —

A A
L

—|A
=h

BLK

BLK /WHT

GRN/WHT

GRN

RED

RED/WHT

jA
_ha
jB

COM
B\

L

BLU/WHT
B\ —|B\ A

BLU

=B
—|° _ s

Puc. 3.13: Tun coeqnnenus

Cy1mecTByer mOoC/IeI0BATETBHOE U TAPAIIETIHFHOE COeIMHEHIEe OOMOTOK, IPUYIEM KarKJI0e U3 COeJIr-
HEHUI TO3BOJISET MOy YUTh CBOM XaPAKTEPUCTUKH Jjis MOTOpa. MbI coemHuM 0OMOTKHU HOCIIEI0-
BaTEILHO (HA KAPTUHKE BBIMIE 0003HAUEHO KPACHBIM). JIJIs 3TOr0 MpoBOIA, UMEIOIIHE 1B IBETA
BLK/WHT u GRN/WHT, a takxke RED/WHT u BLU/WHT Haio coeuHUTb MeXIy cO0O0i
monapuo. Jlaee HeoOX0IuMO MOCTaBUTH B cooTBeTcTBUE A, He A, B, ne B KOHTakTaM pa3béma
KOHTPOJLITEPA, KOHTAKThI 06MOTOK MoTOopa ST5918L.3008-B: uépHbiii, 3enéublil, KpacHbIH, rOTyHOii.
Ouxna obmoTKa - 310 coenunenue A - we A mwim B - we B. [Tocne coenunenust mexxy coboii aByx-
IIBETHBIX TIPOBOJIOB, MOJIYYUTCS ITO OTHA OOMOTKA MOTOPA - 9TO COEIUHEHNE YEPHBII - 3eIEHBIH, a
Jpyrasi KpacHbIi - ro1y6oit. [I09TOMy COOTBETCTBHE KOHTAKTOB OYIET TAKUM: YEPHBIH- A, 3e1E6HbIiH
- ne A, kpacublii - B, rosty0oii - ne B. 9To e cOOTBETCTBUE BUIHO Ha KapTuHKe Tun coemuuenus
BBIIIIE.

s OAKI/IFOYeHH s SHKO/IEepa OTKpoiiTe cruenu@UKaIMo Ha SHKOJAEP W HaliiuTe HA ero pa3béme 5
KoHTakTOB: A+ (Kawan A), B+ (kanan B, cauHyTHI oTHOCHTenbHO A Ha 90 rpan), Z+ (cuérank
oboporos), § V, GND. VIx HaJi0 BLIBECTH OT SHKOAEPA 5 MTPOBOJIAMH U IMYCTUTh BMECTE C IIPOBOJAMU
OT MOTOpA, T.K. Jajiee OHU MOHAyT Ha omun pasdbém. Jukogep CUI INC AMT112S-V umeer 18-
[IMHOBBIA BXOJ, IIO3TOMY HAaJ0 ClejaTh Kabejb C TAKUM Ke Pa3bEMOM Ha KOHIIE, YTOObI BHIBECTH
HEOOXOIMMbIE€ CUTHAJIbI:

3.3. Tlpumep nogknOHeHUs1 NPOCTOro MoTopa
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Konrakrel 3ukonepa A+, B+, Z+, 5 V u GND coorsercrsytor konrakram 10, 11, 12, 5, 7 D-SUB
male pazséma COOTBETCTBEHHO.

g ynobersa Boconb3yiiTech Tadaumamu noakaodenus K D-SUB pasbémy (B ckobKax yKa3zaH HOMED MUHA
HA COOTBETCTBYIOIIEM Pa3béMe):

KonrakTel sakonepa | Koarakter D-SUB
A+ (10) Qukozep A (10)
B+ (8) Qukozmep B (11)
Z+ (12) Bxon naruuka oboporos (12)
5 B (6) Boixon 5 B, 100 mA (5)
GND (4) Bems morngeckas (7)
KourakTsl motopa | Koraraktet D-SUB
A (BLK) I dasa A (4)
not A (GRN) I/ daza ne A (3)
B (RED) I daza B (2)
not B (BLU) I/ daza ne B (1)

o [Ipumnasiite BolmeyKazannbie KOHTAKTHl K D-SUB male pazbémy:

IIpoBoga or MmoTopa u SHKOIEPa, COOPAHHBIE TPH OMOIIY TePMOYyCcas0uHoi TpyoKu. Obparure BHUMA-
HUE HA HAJIMYKME TEPMOYCaIOUHbIX TPYOOK MaJsIoro pa3mepa Ha IIPOBOJAX, MyIIUX K 0OMOTKAM MOTOPA
(BLK, GRN, RED u BLU), a rak:ke Ha coeuHEHHBIe BMecTe aByxiBerHbie mpooga (BLK/WHT u
GRN/WHT, RED/WHT u BLU/WHT). ToreHbKIe POBOJKH - 9TO KOHTAKTHI 9HKO/AEpa. VX 5 mTyK.

Puc. 3.14: Ilpunasiaabie KOHTAKTHI OOMOTOK MOTOPA
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Puc. 3.15: Torossrit mpoBoa, uayiuii or motopa ¢ D-SUB pasbémom Ha koHIe

PekoMmeHmanms: ucrosib3yiiTe TepMOycaiodHble TPYOKH Majoro auamerpa (2-3 M) npu najike KOH-
takTOB K D-SUB pazbémy u 60JIbIoro guamMerpa - [jist TOro, 4Yro0bl Yepe3 HUX IMPOIYCTUTD BCEe TPOBO/IA,
uaymme oT MoTopa u dHKojepa. Haxesaiire TpyOku 10 maiikm.

e Cepxy Ha pa3bEM 0IE€BAETCS 3AIUTHBINA KOXKYX

e Terepp MOTOP MOXKHO MOJAKIIOUNTH K KOHTpoJuiepy 8SMC5-USB.

Onucanue u HacTpoitku npoduiid JJana B cieayiomeil rinase Pyunas nacmpotixa npopuis.

3.4 PydHas HacTpoiika npocpunsa

e Bsedenue I
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8SMC5-USB
PykoBopgcteo nonb3osarens, Boinyck 2.27.0

e [lodzomosexa x pabome

e Hacmpofixa pabouezo moxa

e Hacmpotixa 6a306b1T napamempos

e Hacmpotixa annapammvl KOHUESbhT 6bikA0%amenct, npouedypa asmokaiubposku.
e Hacmpotixa napamempos snkodepa

o Hacmpm”ma KUHEMAMUYECKUT TAPAKMEPUCTIUK KOHIMPOANEPQ

e Paboma ¢ noav306amensCruUMU edu%uuamu USMEPEHUA

3.4.1 BBegeHune

Tlocne MOAK/IIOUEHUST MOTOpa, HACTPAMBAIOTCS HEOOXOAMMBbIE i PaboThl mapamerpbl (cMm. ITpumep
nodKAweHUA dsuzamens. PaccMOTpuM HACTPOiKY mpodujs HA TpuUMeEpe IMaroBoro MorTopa Nanotec
ST5918L3008-B.

3.4.2 MoaroTtoBKa kK pabote
e Ycranasiupaem u 3amyckaem X1Lab (cum. pasmen Kpamkoe pyrosodemeo u nawanro pabomot).

e 3arpyxaeMm IpoduiIb ¢ BHICTABIECHHBIME II0 YMOIIAHUIO HACTPoiikamu. g 3Toro orkpoiite Settings
-> Load setting from file... u BriGepnTe xilabdefault.cfg, mexxammit B kopre mankn ¢ XILab .

3.4.3 Hacrpoiika pabo4ero toka
HepBOHa}IaHBHO HeO6XO/‘II/IMO HaCTPOUTH HpaBI/IHBHLIfI TOK B O6MOTKaX JBUTATEJIA:

o I3 cnermdukannn HAXOAUM TOK pas3bl 2.1 A - 370 MakCHMAJIbHOE 3HAYEHHE TOKA I JTAHHOTO
MOTOPA IIPU COEJIMHEHNH 0OMOTOK IIOCJIEA0BATEJIbHO:

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

VOLTAGE (VDC) 3.0
AMPS /PHASE 3.0 2.1 4.2

RESISTANCE/PHASE  (Ohms)@25°C 1.0£10% 2.0£10% 0.9£10%
INDUCTANCE/PHASE (mH) @1KHz 2.2120% 8.8120% 2.21207%

e Haxomscer B okue Settings, orkpoiire Briajaky Stepper motor. Tyr 3amarorcst Takue mapaMerpbl, Kak
CKOPOCTb BpAIlleHUsl, YCKOPEHUe, DexKUM ABuKeHus u Ap. (noapobuee cm. Hacmpotika xunemamuku
deuoicenus (Ilazoswi deuzamens)). B none Motor parameters-> Nominal current BHICTaBISETCA TOK
da3zwl s MoTopa. B 310 moste Hy:KHO Brucarh 3HaUEHNE He IMpeBbIniatomiee 2.1 A:
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Settings virtual

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

* Program
Interface
Cyclic motion
Leg
Graph
User units
About

v Stage
Positioner name

Reset

Motor parameters

[ revers

] Move with max speed

Limit speed with max speed

Deceleration

Steps per turn

Max nominal speed | 5000 0/256 steps/s = |
I Nominal current |ZIDD mA S |I

[ current as RMS
Motion setup

Working speed | 1000 0,256 steps/s =
[] Backlash compensation 560 0256 steps =

Backlash compensation speed 1000 0/256 steps/s =
Acceleration | 2000 0/256 steps/s? S |

4000 0/256 steps/s2

Ak

| 200 steps

Ak

1/256 step

4

Default file location

3.4.4 Hacrpoiika 6a30Bbix NapamMeTpoB

Load settings from flash Load settings from file. ..

Save settings to flash

Save settings to file...

Compare two files

e

Apply

e YkaxkeM ckopocTb Bpaienus B nosie Working speed. Pekomenyemasi Besimduna ckopoctu He Oosiee

1000 steps/s mpu mepBoM 3amycke. B Tom ke okHe ykaxure Maz Nominal Speed (5000 steps/s
J71s1 GOJIBITMHCTBA, MOTOPOB ¥ MO3UIMOHEPOB SABJISETC PA3yMHBIM 3HAYEHUEM) U YCTAHOBUTE TAJIOUKY
nanporus Limit speed with mazx speed. Jlanuast HACTPOMKA HY KHA, ITOOBI OTPAHUIUTH CKOPOCTH MOTOPA,
T.K. HEKOTOPbIE MEXAHUYECKHUE CUCTEMbI MOTI'YT OBITH HE PACCIUTAHBI HA BHICOKHE CKOPOCTH W CJIAIIKOM
ObICTPOE BPALEHUE MOXKET [IPUBECTU K CUJIbHOMY M3HOCY MEXAHUKHU HOJABUXKKHU/MOTODA.

e U3 cnenudukaimm MOTOpa HANAEM KOJIUYECTBO MAroB Ha, 000poT. s HAIIEro MoTopa 3TO 3HAYEHUE
paBuO 200 1m. Ykaxkem ero B moje Steps per turn. OOBIYHO B OMMCAHUAX K MOTOPY MPUBOIUTCS BEJIU-
9UHA OFHOrO Iara B IPaaycax, UCXOMAs U3 KOTOPOH MOXKHO PACIUTATh KOJUUECTBO IIAroB HA 0DOPOT,
3HasA, 9YTO B OmHOM obopore 360 rpaycos

e IIpomepnTe, YTO MpU CTapTe ABUMKEHUS BIPABO U3 riaapHoro okHa XILab momeumxkka (uzmyeckn Toxke
nBmxKeTcs BrpaBo. Ecaum 310 He Tak, TO mocraBbTe Tanodky Reverse B mose Stepper motor -> Motor
parameters.

3.4.5 Hacrpoiika annapaTtHbiXx KOHUEBbIX BblKJlOHaTesieli, npouenypa asBToKasino-

poBKW.
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ITpumeuanune: J[aHHBIA MYHKT MOIPA3yMEBAET UCTIOIH30BAHNE MO3UIIMOHEPOB C ATAPATHBIMU KOHUEGLMU
sokarovamenamy. Ecin B Baime#l cucreme ammapaTHbIE KOHIEBBIE BBIKIIOYATETH HE MPEIYCMOTPEHBI, TO
PEKOMEH/IyeTCST OTKJIIOYATh OCTAHOBKY IO KOHIIEBUKAM B HacTpoiikax. s 9Toro cinemyer ybparh Taglodku
Stop at right border u Stop at left border Bo Bknanke Borders.

Tosuruonepsl GLIBAIOT C OrPAHUYEHHBIM (TPAHCIATOPDI) U C HEOIPAHUICHHBIM JUAA30HOM IBUKEHUA (POTa-
Topbl). OrpanudeHre AUana3’oHa NePEeMEIIEeHNs MOXKET OCYIIECTBIIATLCS C IIOMOIIBI0 KOHIEBBIX BBIKJIIOYATE-
Jieit wn 1o no3uruu. [Ipu pabore ¢ moO3UIMOHEPAMY TEPBOTO THUIIA MDY HENPABUIHHONW HACTPOIKE KOHIIEBBIX
BBIKJIIOYaTe el CylecTByeT PUCK CIOMaTb MEXaHUKY, T.K. IIOJIBUXKHAs 4aCTh MOXKeT IOIbITaTbCdA BbleXaTb
3a HpeJesIbl JOIYCTUMOI'O [IMAA30HA IBUKEHHA. ¥ POTATOPOB TAKOU 1pobsiembl HeT. Takzke ciejgyer uMerb
BBHUY, 9TO y POTATOPOB MOYKET OBITH BCETO OIWH KOHIIEBUK.

e Jljis pabOThI C KOHIEBBIMU BBIK/IIOYATE/SIMA KOHTPOJLIEPY HEOOXOAMMO yKa3aTh KAKOW M3 HUX OyIeT
JIEBBIM, a KaKoif - mpaBbIM. VIHOIIA 9TO 3apaHee HEM3BECTHO, & M3BECTHO JIUIIb, 9TO 00a KOHIIEBUKA TI0/I-
KJIIOYEHBI U CPAOATHIBAIOT KAXKIBIA 110 JTOCTUKEHUH CBOEI TPAHUIIBI IepeMerenns. Ecin HenpaBuIibHO
HACTPOUTH KOHIEBUKH, TO HO3UIIMOHED MOXKET 3aKJIUHUTH. 1109TOMy KOHTPOJIEP IOIIEPXKUBAET IIPO-
cTyi0 GyHKINIO O0HAPYKEHUsT HEBEPHO HACTPOEHHBIX KOHIIEBUKOB, OCTAHABINBASCH 110 OOOUM M3 HUX.
Yb6eaurech, 4T0:

— ToaBu:kHAST YACTHh HAXOMUTCS BAATNA OT KOHIIEBHKOB;

— ITonsipHOCTH KOHIIEBUKOB HACTPOEHA LPABUJILHO (MHIMKATOPbI KOHLEBUKOB HE IOPAT B IJIABHOM
okue XILab). B ciiyuae HenpaBuibHO# HACTPOHKH, IOMeHsANTE nX moaaApHOCTD (Borders - > Pushed
position), UHIUKATOPBI JTOJIPKHBI TIOTACHY Th.

Control

0 000/256

0
0 a0 100 150
PR T T T T T T N T T T I T T I T T T T T T T T O T A
x10? steps
4 4 - b (g
Maove to | 0 0/256 steps =]
shift an | 0 0/256 steps g

— Bruriouena ocraHoBKa 110 000MM KOHIEBUKaM (rasjouku Hanporus Stop at right border w Stop at
left border Bo Bxknauke Borders).

e BxmiounTe (drar obHapyKeHnst HeMPABMIHLHOTO TMOIKII0UEHNsT KOHIIEBUKOB Border misset detection BO
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BkJyajke Borders.

Settings SM1
v Device

Borders Borders setup
Maximum ratings () By position {® By limit switches
Moter 8 Driver type Limiit switch 1
DC motor
BLDC motor Pushed position | dose -
Stepper motor Left border 35.625 mm S :
Power management Border right M
Brake control Limit switch 2
Contral Right border | 35.625 mm =

Position control
Horme position
PID control
TTL sync
UART
EXTIO
About device

¥ Program
Interface
Cyclic motion
Log
Graph
User units
About

¥ Stage
Positioner name
Stage
Motor
Encoder
Hall sensor
Gear
HAccessories

Stop at left border
Stop at right border

Pushed position | dose

Border left

Border misset detection

Default file location

Reset

Load settings from flash

Save settings to flash

Load settings from file...

Save settings to file...

Compare two files

Cancel

Puc. 3.16: Bknagka ¢ HaCTpOWKaMu KOHIIEBUKOB

Apply

e IIpu oOHapy»KeHUK HEBEPHOI'O CpabaTbiBaHUsl KOHIEBUKA, KOHTPOJLIEP MOXKeT nepeiitu B pexkum Alarm,
ecJIv BKJIIOYeHa HacTpoiika FEnter Alarm state when edge misset is detected B menio Mazimum ratings.
Pexkomenmyercss BKIIOUNTH 9Ty onmuio. Hawanre aBmkenne B J00YI0 CTOPOHY U3 240461020 0kHa XILab
JI0 OCTAHOBKH TI0 KOHIIEBUKY Wi niepexosa B pexkum Alarm. IIpu BozauknOBeHMn Alarm Hy>KHO mOMe-

HATH KOHIEBUKH MECTaMH, H3MEHUB 3HaUYeHUs B Moaax Borders->Border Ha IpOTHBONOIOXKHBIE.

Ilpeaynpexaenue:

3amura OT mepernyTaHHBIX KOHIIEBUKOB HE rapaHTHUPYEeT, YTO O mpobiieme mepe-
IIyTAHHOCTU MOXKHO 3a0bITh. OHa JuIIb 00JIerdaeT MepBOHAYAJIBHYIO HACTpOHKY. Ilpu mepemyraHHBIX
KOHIIEBUKAX HEJIb3sl HAYMHATH JBUKEHUE, eC/I KaKO#-/nb0 KOHIIEBUK AKTUBEH, JlayKe IIPU BKJIIOYEHHO
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bYyHKIUA 3AITATHI.

CyimecrByer erg 2 crocoba onpeesieHns KaKoi u3 KOHIIEBUKOB MPABBIiA, 8 KAKOW JIeBbIii:

e Heobxoaumo 3HATH, KyZa MOACOEIMHEH KAaXK/IbId M3 KOHIEBUKOB B no3unuonepe. Ilpu 3arpyske mpo-
dbus ¢ HAcTpOWKAMM TIO YMOJIYaHWIO, KOHIEBHUK, mojcoeannénunrii K muay 9 D-SUB pazbnéma xom-
TPOJLIEPA, CUYNTAETCS JIEBBIM, & K MUHY 8 - MpaBbIM. VX pacroyioxkeHne OTHOCHTEIHLHO TO3UIIMOHEPA
HacrpauBaerca B nojax Limit switch 1 u Limit switch 2 (CM. CKpUHIIOT Bbilie). 3alyCTUTe CUCTE-
My Ha MasieHbkoil ckopoctu (<100 steps/s) Baamu OT KOHUEBUKOB. Eciin HalpaBieHue [BUKEHUS K
KOHIIEBUKY OTJIMYAETCsl OT OXKHIAEMOr0, M3MeHuTe 3HadeHus B nosgx Borders->Border na mporuso-
[IOJIOXKHBIE.

e Ecjm BO3MOXKHO MO//1€3Th K KOHIIEBUKAM, TO MOMPOOYHTE aKTUBUPOBATH MX W YBUIETh B [JIABHOM OKHE
XILab 3aroparoruecss WHINKATOPHI. 3aIIOMHNATE, KAKOW M3 WHINKATOPOB, KAKOMY KOHIIEBUKY COOTBET-
crByer. 3aTeM, BIaJM OT KOHUEBUKOB, 3AIlyCTUTE CUCTEMY Ha MaJieHbkoil ckopoctu (<100 steps/s) u
ybeauTech, YTO CUCTEMa [IBU2KETCs B HAIIPaBJIEHUH CPadaTblBaHUs IIPABUJIBHOIO BbiKJOYaTesas. Coor-
HECUTE ITO C TeM, UTO BuanTe B TaBHOM okHe XILab. Eciam mampamimenune ABUXKeHWST K KOHIIEBUKY B
peaIbHOM YCTAHOBKE U B IJIABHOM OKHE DAa3JIMYAIOTCsI, W3MEHUTE 3Ha4YeHus B noysax Borders->Border
Ha TPOTUBOIOJIOXKHBIE.

s 6ostee moapobHOI uHMOpMAIUU OOPATUTECH K COOMBEMCMBYOULEMY NYHKMY JOKYMEHMAUUL.

e B konrposuiepe npegycMorpena nosiesnas QYHKIUS a8Mmokaiubposky domausnet: no3uyut s ycra-
HOBKH HAYAJIHLHOTO TIOJIOYKEHUST TTO3UITHOHEPA.
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Settings virtual n
v Device
Bord
o .ers " 1st move direction right -
Maximum ratings
Motor & Driver type ist move speed [ 120 0/256 stepsfs z
DC motor —
BLDC motor Stop after limit switch -
Stepper motor [[] Use second phase of homing
Power management Blind half turn
Brake control
Control 2nd move direction left

Position control
Home position
PID control Stop after revolution sensor
TTL sync
UART
EXTIO Use fast homing algorithm
About device
* Program
Interface

Ak

2nd move speed steps/s

Standoff [-1000 0/256 steps 5

Cyclic motion
Leg
Graph
User units
About

v Stage
Positioner name

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

Compare two files

Reset Cancel Apply

Paccmorpum Hambostee mpoCToit BApMAHT HACTPOUKY ¢ OFHON (a30il geukenus. Hagars ciemyer ¢ ycTaHOBKHI
ckopocru nepsoit dasel (15t move speed) npumepno B 5-10 pa3 menbiueii, yem Working speed. 1o HyxKHO
J1tsi 60JTee BBICOKOM TOYHOCTH MPOIE/ Ty bl aBTOKAIUO0poBKH. B nosne Stop after ykaxure limit switch, 4Tobb
B MPOLECCE ABTOKAJIMOPOBKY MOABUIKKA J0€3¥Kaja 10 OJHOIO W3 KOHIIEBUKOB (710 TMPABOrO WJIU JIEBOTO -
BbIOUpaerca B nosie 1st move direction). B mone Standoff ykaskure umciio B marax, Ha KOTOPOE MOJBUKKA,
JIOJIZKHA OT'beXaTh OT KOHIEeBuKa. Haxkmure Ok umu Apply.

ITpumeuanmne: 3uadenwue B nose Standoff siBisiercs: 3HakoBbiM. [lonoxkuTesibHOE HAIPpaBJIeHue - TpaBo. To
€CTh, eCJIM TPOIEIYPa ABTOKAJUOPOBKYM HACTPOEHA TIO MPABOMY KOHIIEBUKY, TO JJIsI TOTO, YTOOBI MTOIABUIKKA,
OTbexajia OT Hero BJIeBO B mosie Standoff M0KHO OBITH OTPHUIATEIHFHOE 3HAYCHUE.

e 3amycrure IpOIELypy aBTOKATHOPOBKHY, HaXKaB Ha KHONKY Go home B rmaBuom okue XILab. Pezymb-
TaToOM OyJer JBHXKEHHE MOJBUXKKHU JI0 YKA3aHHOIO KOHIEBUKA C OTHOCHUTEIHHO HU3KON CKOPOCTHIO H
CMEIIeHre OT HErO B CTOPOHY HA 3HAYEHWE, yKa3aHHoe B moje Standoff.

e Ilocsre BomosiHeHUsT aBTOKAIMOPOBKY HaXkmute ZERO B rnaBuom okue XILab mjis ycranoBku Hadasa
CHCTEMBI OTCYETA.

e Ilosropure nponenypy xaaubposku BrOopoil pa3. Ilomsuakka, npu 3TOM, JOKHA 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

IIpumeuanue: Jlannblil HyHKT [10IPa3yMeBaET UCIOJIB30BAHIE MOTOPA € 3HKOAepoM. Eciu y Bac asurarenn
0e3 9HKO/Iepa, TO ONMUCAHHBIE HUKE MApaMETPhI MOYKHO OCTAaBUTH 0€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 (skiaiaka Stepper motor) BuUCATH KOJMYECTBO OTCYETOB
9HKOZEpa Ha 000poT, KoTopoe pasHo 4xPPT. Hampumep, eciu Bamn suKkoAep umeer 1024 mmmybca
Ha 0bopoT, To B mose Counts per turn BuucbiBaercs uncio 4096:

Settings virtual

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

¥ Program
Interface
Cyclic metion
Leg
Graph
User units
About

v Stage
Positicner name

Reset

-
Working speed

[] Backlash compensati

on

Backlash compensation speed

[ 1000 /256 steps/s

1000 0/256 steps/s

Ak

Default file location

Save settings to flash

Acceleration | 2000 0/256 steps/s? = |
Deceleration [ 4000 0/256 steps/=2 2]
Steps per turn | 200 steps S |
crostep mode 1/256 step -
Feedback
(O None
O Encode
Type Differential -
Encoder counts per turn 4000 counts >
[] Encoder reverse
BackEMF estimator
Autodetect Inductance 0,013 =
Autodetect Resistance 2,6 o
Autodetect Back-EMF coefficient 0,0156 s
W
Load settings from flash Load settings from file...

Save settings to file...

Compare two files

Cancel Apply

e Bamycrure Bpaienue u3 24061020 oxna XI1Lab. Eciu BCE HACTPOEHO HPABUJIBHO, TO BHU3Y OKHA 3ar0-
purcst 3enéabiv naaukarop ENCD. B cayuae, eciim ENCD umeer xKEmThii IBET, TO CJIEIyeT TOCTABUTH
rajouky Encoder reverse Bo Bkianke Stepper motor, B 1ojie ¢ HaCTpOKaMu dHKOIepa. KpacHblil nBer
ENCD ykazbiBaer Ha HaIu4Ine mMpobJIeM C MEPeCcYETOM MO3UIMH IO IHKOIEPY.
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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 OmHuOKY B OTCYETax IHKOAEpa. Lorma mpu paccoriacOBaHWK MO3UIMA C OTCIETAMU 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

TIO3WUIHENH, COOTBETCTBYIOIIEH OTCIETAM SHKOIEPA.

Brake control
@ Correct errors

Control

Paosition control (O Ignore errors

Home position

PID contrel [ nverted revelution sensor
TTL sync

1ART

3.4.7 HacTpoiika KUHEMaTU4YeCKNUX XapaKTepPUCTUK KOHTpoJsiepa

v Device
Borders Position control
Maximurmn ratings
Motor & Driver type Base Encoder -
be nj oter Threshold 3 steps =
BLDC motor _
Stepper motor Error action
Power management () Alarm on errors

e Bo Bkuazke Stepper motor MoxKHO yka3aTh Heobxomumoe yckopenue (Acceleration) u 3amensenue
(Deceleration) nist ucnosb3yeMoro marosoro asuraresis. IIpoueaypa Boibopa onTUMaJbHbIX 3HAYEHUIT

cJeyIona:

— Hauunas co 3HaveHuil MO yMOJYAHUIO, JeaiiTe HeGOIbIIME CABATH MOTOPA (CTapT U OBICTDDIH
CTOII), MOCTENeHHo yBeauuuBasa Acceleration 10 Tex NOp, 1OKa JBUXKEHUE MPH ITOM HE HAUHET
CPBIBATHCS WU OBITh HECTAOWIbHBIM. [IpUMHUTE YCKOpEHUE PABHBIM MPUMEDPHO NOAOGUHE ITOTO

3Ha4Y€HUA.

— 3ame/rleHne MOYKHO HACTPOUTH NMpuMepHO B 1.5 - 2 pa3a GoJsbIlie, YeM yCKOPEHUE

e Eciu B Bameil MEXaHWYECKOW CHUCTEME TOABE3/T B YKEJAEMYIO TO3UIMIO CJIEBA W CIIPABa HEOIWHAKOB
¥ IPUCYTCTBYET JIOQPT, TO €CTh BO3MOXKHOCTH YCTPAHUTH 3Ty HEOAHO3ZHATHOCTH. i 3TOro mocraBb-
Te rajnouky wHanpotuB Backlash compensation B Stepper motor u ykaykKure 3HAYEHUE, MPEBBIIIAIOIIEE
BesimuyuHy JodTa. 3HAK TOW HACTPONKH OIlpeesieT HalpaBienue moaxona. [oiokurenbHbiit 3HaK
O3HAYAET TOAXO/ CJIeBA, a8 OTPHUIATENbHLIN - ciipaBa. B mone Backlash compensation speed nactpoiiTe
CKOPOCTH, C KOTOPOii Oy/IeT BBIMOJHATHCS KOMIEHCAIMOHHOE IBIKeHue. FKé Besmunna 10KHA OBIThH
MaJleHbKOI (3HaveHus 50 steps/s JocTaTo4uHO), YTO0BI He OBLIO «3aHOCOB» BO BpeMs aHTUIIOMTA.

e Ilocsie 0CcHOBHOI HACTPORKHU MO3UIMOHEPA,/MOTOPA MOXKHO YBeJIMIUTh Pabouyio ckopocThb. [Iponeaypy
HACTPOUKK pabo4eil CKOPOCTH MOXKHO IPOBECTU IKCIEPUMEHTAJBHO, 110100HO NPOIEeaype HACTPOIKU
YCKOpEeHUsI, T.e. BRIOpATh 3HAYEHNE MPUMEDPHO B 2 pa3a MeHbIIlee, YeM TO, TPU KOTOPOM HAOJIIOTAETC s
HeCTAOMIbHOE JBUKeHue. [l mpoBepKy CTAOMIHLHOCTH BPAIEHUS PEKOMEHIYETCS BOCIIOIb30BATHCS

dbyuknumeit Cyclic B uarepdeiice 210461020 0KHA, TPEIBAPUTEIHHO €€ HACTIPOUE.

Device
“ Program Cydic motion setup

Interface Point to point setup

Cyclic motion () Border to border
Log Left |0 0/25 steps

Ak

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

About

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

3.4.8 Paborta c nonb30BaTeNbCKUMU €ANHULAMY U3MEepeHUs

3agacTyio HEYI00HO pabOTaTh C IAraMu U MAKPOIIIAraMu U X0UeTcst paboTaTh ¢ 60j1ee yI0OHBIMY € TUHUIIAMY
uzmepenus. 110 9Toi mpuYmHe B KOHTPOJLJIEPE €CTh BO3MOKHOCTH MEPECIUTHIBATH KOOPIAUHATHI B TPUBBIYHBIE
eIMHUIIBI M3MEPEeHMUsT, HATPUMED B MUJLTUMETPBI WJIH MPALYChl. DTO IeaaeTcs Bo BRiaajake User units, rae yka-
3BIBAETCS BEIMYWHA IIara U COOTBETCTBYIOMIA el eanauia u3mepennsd. g 6omee mogpobuoit nrdopmarun
00paTUTECh K COOMEEMCMBYNOUEMY NYHKEMY COKYMEHMAUUL.

Hactpoiika pabodero mpoduiisi 3aBepIeHa.

3.5 Pacyétr HoOMuHaNbHOro Toka

s Toro, 9TOOBI ITArOBbIi IBUTATEIb BHIIABA MAKCHMAJIBHBIA BPAIIAIONMI MOMEHT, HO IIPXA 9TOM HE IIe-
perpesaJjicsi, Ba2KHO MPABUIBLHO 33/1aTh TAKYI0 TEXHUYECKYIO XapaKTEePUCTUKY, KaK HOMUHAJIbHBIA TOK.

Yem Gosibiiie TOK B OOMOTKE JIBHIaTe/Is, TeM OOJIbIIEe BPAINAIONIUl MOMEHT HA OCHA. BaxKHO IMMOMHUTD, 9TO
C yBeJIMYEHWEM TPOTEKAIOIIEro Uepe3 OOMOTKHU TOKA, BBIIEISEMAasi TEIJIOBAasi MOIHOCTH IBUTATENIS YBEJIU-
guBaercsa. UTo0bl ABUraTehr MOr paboTaTh JJIMTEILHOE BpeMs, BbIAEIseMas TeIoBasg MOIIHOCTEL (3akom
Jxoynst — Jlenna) moskaa ObITh MEHbIIE MOIIHOCTH paccestus. MOMHOCTL paccesiHus MOXKHO PACCUUTATH
UCXOJS U3 JOKYMEHTAIMY Ha JBUTATENb.

3.5.1 Pacuyertbl Ha 6a3e napamMeTpoB YHUMNONSIPHOrO MOJIHOLWArOBOro pexxunuma

MOHIHOCTI) paccedHud paBHaA
P = n- R 12
udqys

rae R, - comporuBiienne 0OOMOTKHU B yHUIOJISIPHOM pexkume, I, - TOK depe3 omHy 0OMOTKY B YHUIIOJISPHOM
pexmMe, N - KOJJINIECTBO OJHOBPEMEHHO PabOTAIONIX OOMOTOK.

Paccmorpum gyia mpumepa ST2818M1006. Tabmmma B JOKYMEHTAIMKA MOKA3BIBAET, UTO B MOJHOIIATOBOM
peKMMe OJJHOBPEMEHHO paboTaeT JABe 00MOTKHU (N = 2) B YHUIOJISIPHOM pexkuMme, T.e. P = 2Ru15. Konrpos-
Jiepbl MOTOPOB TOIIEPKUBAIOT TOJTBKO OUIIONMAPHBIA PEKUM yIIPaBAeHUs. UTOObI IEPEiTH OT YHHUIIOIAPHOTO
B OHIIOISPHBIN PEKUM, COEIMHUM OOMOTKH KaXKI0# (a3bl MOCIEI0BATEHHO, COIMPOTUBIECHUAE BO3PACTET,
Ry, = 2R, tie Ry - CONPOTHBJIEHHE IOCIEIOBATETHHO COETUHEHHBIX OOMOTOK [IIsi OHIIOJISPHOIO PEKUMA,
yIpaBJICHUS.

AjrropuT™ ynpasiieHus B KOHTPOJLIEPAX MOTOPOB PAabOTaeT B MHUKPOIIIArOBOM PEKUME U TOJIEPIKUBAET TOK
TaK, 4TO B OJHON 0OMOTKe TOK MeHsiercs 110 pyHkiun I, sin(¢), B 1pyroii 06MOTKe TOK MEHSETCs 110 PYHKIIUH
1, cos(¢), rae I, - ammwiuryna roka. TensoBas MOLUIHOCTD, BbLIe/IseMas ABYMs OOMOTKAMU B JIOOOi MOMEHT
BpEMeHU

P = RyI?sin?(¢) + RyI? cos®(¢) = RyI?

Iloryaum ypaBHeHne, IPpUPABHSAB MOIIHOCTH, U3 KOTOPOTO Haimaém, uto I, = I,.

3.5.2 Pacuetbl Ha ba3e napamMeTpoB OMNOASIPHOroO MOJIHOLWIArOBOro peXxnma

Mommocts paccesuust pasaa P = n - RyIZ, tne Ry, - conporuienne 0GMOTKA B OUIIOISPHOM pexume, I, -
TOK 9epe3 OHy OOMOTKY B OHIIOJISIPHOM PEXKUMeE, N - KOJJINIECTBO OJHOBPEMEHHO PabOTAIOINIINX OOMOTOK.

Pacemorpum mist mpumepa ST20185S0604. Tabauma B TOKYMEHTAIINN TIOKA3BIBAET, YTO B IMOJTHOIIATOBOM pPe-
JKUMe OHOBPEMEHHO paboTaer Jpe 0OMOTKH (n = 2) B GHIONAPHOM pexuMe, T.e. P = 2R,I7.
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TenioBast MOLIHOCTD, BbIAE/IsI€EMasd HA OOMOTKAX JIBUIATEsIs, YIPABILEMOIrO KOHTPOJLJIEDAMH MOTOPOB, IO-
peKHeMY

P = RyI?sin®(¢) + RyI? cos®(¢) = RylI?
IMomyunm ypaBHeHNe, TPHPABHSAB MOITHOCTH 2Ry I = Rblg. Haitmem, uro I, = V2T,

3.5.3 Ces3b co cpegHekBagpaTUHHbIM TOKOM

HepeMeHHbeI TOK B K&)KLLOfI 00MOTKE ABUTATEJIA MOXKET XapPaKTEPHU30BATHCA CBOUM CPEIHEKBAJAPATHYIHBIM
3HAYCHUEM 3a IIEePUuOI

2m
1 1o
Irms = % /(Ia Sin(¢))2 d(b = E
0

(Y] . _ 2
TensoBoe BbLIETEHUE OAHOI OOMOTKHU CBA3aHO CO CPeIHEKBAJIPATHYHBIM TOKOM uepe3 Heé P = Ryl

ms-*
O06e oomoTku uaeHTuYHbl P; = P, O0mas TerioBas MOIIHOCTb JBUTATEJISA MO/ YIIPABIEHUEM KOHTPOJLIEPA,
mMoTopos P = Py + Py = 2R, 12 ..

Current

13 BBITIIEONMMCAHHOTO CIEAYET, UTO [;pys = %, a Takxe Ippms = Ip.

3.5. Pac4ér HoMuHanbLHOro TokKa 41



8SMC5-USB
PykoBopgcteo nonb3osarens, Boinyck 2.27.0

3.5.4 AMNANTYAHbIR N HOMUHANbHLIA Tok ansa BLDC

HovmunambHBI TOK JABHUTATENS PACCUUTHIBACTCA U3 MAKCHMAJBHO JIOMYCTUMOTO TemjoBbLaeneHns. Homm-
HaJIBHBII TOK, HAIIMCAHHBIN B JOKYMEHTAIlUHU, PACCUUTAH U3 OIPAHUYEHUSA HA MOIIHOCTD, BbLIEIAEMYIO IIDU
[TO/IKJIIOYEHNH UCTOYHUKA MATAHUS K JBYM OOMOTKaM.

Bamurem HGOPMYILY IS MOITHOCTH MPU TAKOM MOIKJIFOUEHUN:

Pchop = 2Rpha5612

rate

Dopmysa Ajid MOIIHOCTH, BbLIEISEMOl OOMOTKAMU JJis CUHYCOUIAJIBHOIO YIIPABJICHUS:

Psin = 3Rpha5612

™ms

Howmunaspublit TOK JBUraTesis pacCIuThIBACTCS, HCXO/s U3 OrPAHUYeHUs HA MOITHOCTG. IIpupasusem npasbre
qact HOpMYJT:

1 = ﬁ[
rms — ~ —Lrate
V3

Uraxk,

2Irate
Iamp = \/g

DTO 03HAYAET: €CIU B TOKYMEHTAIIUU HA, BAIl JBUTATEIb CKA3aHO, YTO HOMWHAIBHBIA TOK PABEH, HAIPUMED,
0.88A, TO B KOHTPOJIJIEp MOXKHO 3aIlUCaTh 3HAUYCHUE:

2%0.88

Iamp == 7 ].A

3.5.5 Hactpoiika HoMuHanbHOro Toka

KoHTpoJsiepsl MOTOPOB CIOCOOHBI TPUHUMATH 3HAYEHWE HOMUHAJIBHOTO TOKA B BUIE AMILIUTYILI TOKA,
I, wiv B BUIE CPEIHEKBAJIPATUIHOrO 3HAYEHUSA [,..,s. BBIOOp TOTO, KAaKUM CIIOCOOOM HHTEPIPETUPO-
BaTb BXOJHOE 3HAYEHME HOMUHAJIBLHOIO TOKA, OUPEIEISeTCst OTCY TCTBHEM /HaJIMIUeM COOTBETCTBEHHO (hiara
ENGINE CURRENT_ AS RMS B none EngineFlags crpykrypbl engine_ settings . Ilpu nacmpotixe no-
MUuHaAbH020 moka 6 XILab ciemyer mpaBUMJIBHO yKa3biBaTh Crioco® wHTeprnperamun Toka. KoHTposaepsb
MOTOPOB B 3TOM CJIy4ae OyayT 06ecrnednBaTh MaKCUMAJIbHBIA JOMYyCTUMBIA MOMEHT, He TeperpeBast JIBUTa-
TeJIb.

Dror xke daar onpenensger cMbica 3naderuns Toka BLDC.

Kak u s marosoro gsuraressi, B XiLab ectsb cmermuaibHas rajgodka, KOTOpas OIPEIEsseT, KaK TPAKTO-
BaTh BBeIEHHOE B ojie Nominal current 3uadenne. Eciu ragouka «Amplitude current» orMedena, BBeIEHHOE
3HAYEHNE TOKA OyIeT aMIIUTY/IHBIM: MAKCAMAJIbHAS aMILIUTY/A CHHYCA Oy/IeT BCerja MEHBIIEe STOr0 3Hade-
nus. Ecau ranouka «Amplitude current» cusra, Begénnoe 3uadenue Oyzer nepecuutano no dbopmyse (3) u
AMILTATY/Ia TOKA Oy/IeT OrpaHUYeHa yKe ITUM [MePECIUTAHHBIM 3HAYEHUEM

st Bcex MOTOPU30BAHHBIX MO3UIMOHEPOB Standa moAroToBieHHble KOHPUIYpAIMOHHbBIE (DARIIBI COAEPKAT
HOMUWHAJIBHBIN TOK, 33aHHBIN CpeIHeKBaApaTUIHbIM 3HadeHueM. CooTBercBytomnmit duar ycranosmen. Ta-
KM 00pa3oM, JIBUTATEIN PADOTAIOT HA, ONTUMAJIBHBIX TAPAMETPAX.
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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.

Kontposnep. Bux canzy. Co cTOpOHBI CHIIOBOTO MOJIYJIS U PaHaTODA.

43



8SMC5-USB
PykoBopgcteo nonb3osarens, Boinyck 2.27.0

12,07

31,81
16,26

Konrposep. Bun czamu. Co croponst pazbema s nogkodenus nuranus USB type-B.

107
97

46
18

35,99

Konrpoanep. Bua ceepxy. Co cTOpOHBI pa3beMOB [1Jist TOAKIOYEHUS K 00beINHATEIHHON TIJ1aTe.

BaxxHo: B ciydae camocTodTenbHON yCTAHOBKH pajauaTopa Ha, CHJIOBOi ApaiiBep, ybeamTech, 9TO HET
KOHTAKTA MEXKIY TEeMJIONPOBOIAIIEH MOBEPXHOCTHIO CUJIOBOTO JIPAWBEPA W JAPYTUMHU JIEKTPOMPOBOISIIIIMHA
YACTSIMU yCTAHOBKY. EC/IM Takoil KOHTAKT OyIeT MPUCYTCTBOBATE, BO3MOYKHO MOBPEXKICHUE CUIOBON cxeMbi!
JlaHHOE TIpeIyIperK IeHre OTHOCUTCS TOJBKO K KOHTPOJIJIEPAM, MOCTABISEMbIM 0€3 BHEIITHETO KOPITYCa.

4.1.1.2 Pa3bembl nogka04eHns naart

4.1.1.2.1 Pa3bem noaknoyeHust no3numnoHepa

st OAKIII0O9eHusT TO3UIMOHEpa, UCIOIb3yeTcsa pazbem DSub 15 tuna «Mamas.
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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
IIT dpaza B unu +DC moropa uinn dpaza B 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).

-1.5£0.1

Hasnavenue 6v160008:

1. Cunosoe turanue, -’

2. CunoBoe turanue, *+’. 12-48B.
3. CusnoBoe nutanue, -’
4

. CusnoBoe nuraunue, '+’. 12-48B.

Baxkuo: Hukorna ne nojgasajire 3/1eKTPOIUTAHKE HA KOHTPOJLJIED U HE IOAKJ/IIYARTECh K PA3beMy CHJIOBOIO
3JIEKTPOIUTAHUSI, €CJIH BbI HE YBEPEHBI, UTO MAPAMETPhI BAIIETO OJI0KA MUTAHUS COOTBETCTBYIOT TPEOYEMBIM.
He merraiiTech TOAKIIOYATH JEKTPONUTAHNE K KOHTPOJJIEPY €CJIM He YBEPEeHbI, YTO Pa3beMbl Ha OJIOKe
MUTAHUS ¥ Ha, KOPIIYCEe KOHTPOJIJIEPA COBMECTUMBI JIpYT ¢ Apyrom! JlomycTuMble mapaMeTphbl MOAK/IIOYEHUsT
yKa3aHbl B Ternuka 6e30nacHocmi.

BaxkHo: Topsiuee nprcoeMHeHe/OTCOINHEHNE, & TAKKe HEHAJIEXKHOe MOICOENHEHNE CUIIOBOTO TINTAHUS
4epe3 pa3béM Tuna Kycon MoxKeT BBIBECTH M3 CTPOsi KOHTPOJIIED ¥/mim KoMmbiorep. Ilonpobree cmorpuTe
B Texnuxa beszonacrocmu.

4.1. BHewHwnii BUA, 1 pa3beMbl 46


http://www.kycon.com

8SMC5-USB

PykoBopgcteo nonb3osarens, Boinyck 2.27.0

4.1.1.2.3 Pa3bembl ynpasnieHusi CMCTEMOIA

Konrposnepsr noaktogaorcs depe3 pazbem USB type-B wnu Ethernet.

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

1 2

4 3
Type B

Puc. 4.3: Paznwem USB type-B

Tabmauna 4.1: Tabauma pacnosioxkenus BoIBOIOB Kabenss USB type-

B
Homep BbiBoga | Hazeanue | Llset kabens | Onucanue
1 VCC Kpacnubrii +5 B DC
2 D- Benwrit Data -
3 D+ 3eteHbrit Data +
4 GND Yepnbrit Semiist

Ilpeaynpexaenune: Ilcrnonb3yiiTe TOIBKO MpOBEpEHHBIE U 3aBEIOMO paborocmocobubie USB-kabesn!
Heucnpasubiit ninn HekadecrBerubiii USB kabesib MOXKET cTaTh HPUYUHON HENPABUJIBHON PabOTHI KOH-
TPOJIJIEPA, B TOM YHCJIE OMTUOOK MPU BPAIIEHUHA MOTOPOM WJIN TIPU PACTIO3HABAHUN YCTPONUCTBA OMEPAIINOH-

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

4.1.1.3 Pa3bem nogknrodeHus K 00beanHUTENbHON Nnarte

g noakiodenus K o0beMHUTENIbHON [IJ1aTe Ha IIaTe KOHTPoJllepa yeraHopieH 20-TH KOHTaKTHBIH IByX-
psiHbIil mThIpeBoit coenmauTenh (PBD-20R) ¢ marom 2.54 MM THMa «MaMas.

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 12-48B.

. JOY, anasorossrit Bxox 0-3.3 B, ucnosp3yercs Ijist TOAKIIOYUEHUS BHEITHETO 02COUCTIUKG.
. CusoBas 3emust 12-48B.

2
3
4.
5
6

POT, anamorossrii Bxox 0-3.3 B o6wezo nasnavenus.

. CunosBaga 3emna 12-48B.

. EXTGPIOO0, Bxox-Bbixon obmiero Hasuadenusi (umm curiajg Enable mpu wcnosb30BaHuy BHEITHErO

npaiiBepa), 3.3 B joruxka.

Cwuosoe nuranue 12-48 B, 1o 500 MA.

U_LED, cBeroauos, unjukanuu pexxuma paborbl KOHTPoJLepa (craryc).
Cuiooe nuranue 12-48 B, no 500 MA.

L_LIM, cBeroanos nHANKAIUN JIEBOTO KOHIIEBUKA.

Cwuooe nuranue 12-48 B, 1o 500 MA.

R__LIM, creronnon MHINKAIINKA TPABOTO KOHIIEBUKA.

USB_SEL, Bui6op USB ycrpoiicTBa B MHOTOOCHO# CHCTeMe.
EXTGPIO1, Bxoa-seixon, anbrepHaruaoit dpyukiwu, 3.3 B moruka, 10 3 MA.
USB_DO0_ N, orpunaresbubiit Boixog, muab USB Slave.

H_ USB_DO0_ N, orpunarensusiii Berxo, muasl USB Master.

USB_DO0_ P, nosoxkurensusiit Boixon muubl USB Slave.

4.1,
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18. H USB DO P, nonoxurensubiit Boxox muael USB Master.

Hasnavenue 6v160006 passema CN2:

1. 3apesepBupOBaHO.
TX1 nocaedosamenvrozo nopma, 3.3 B noruka.
3ape3epBUpPOBAHO.
TX1 nocaedosamenvrozo nopma, 3.3 B moruka.
3ape3epBUPOBAHO.
DIR, curuan direction ags yupasienust BHemHuM Jpaiisepom, 3.3 B soruka.
3ape3epBUpPOBAHO.

STEP, curuan step s ynpapjeHusl BHEITHUM apaiiBepom, 3.3 B moruka.

© »® N o ®N

3ape3epBUPOBAHO.

—
e

SYNC OUT, serxon cunxporunsannu, 3.3 B jgoruka.

—
—

3ape3epBUPOBAHO.

—_
N

SYNC _IN, Bxon cunxponusarmu, 3.3 B jgoruka.

—
©w

EMBRAKE, BbIxos, Jjist ylIpaBieHusi 3JIEKTPOMArHUTHBIM TOPMO30M, 3.3 B joruka.

—
=

3.3 B, 10 500 MA jiornveckoe nuranue (ObLIO peaJu30BaAHO JIjIs JIOTUIECKUX M1aT Bepcun 2.3.6 u HoBee).

—
ot

BUT R, Bxox ¢ BHemmHe#H knonku <«Bnpasos.

—
&

Boixos muranns 5 B.

—
=

BUT L, Bxox ¢ BHemHeH kHonku «Baesos.

18. IIudposas 3emus musa jgoruku 3.3 B u 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.

4.1. BHewHwnii BUA, 1 pa3beMbl 49



8SMC5-USB
PykoBopgcteo nonb3osarens, Boinyck 2.27.0

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[HGI‘/’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
IO dpaza B mwan +DC moropa ninn dpaza B BLDC moTopa
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

4.1. BHewHwnii BUA, 1 pa3beMbl 50



8SMC5-USB
PykoBopgcteo nonb3osarens, Boinyck 2.27.0

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).

4-1.5£0.1

Hasnavenue 661600086:

1. CunoBoe turanue, -’

)

2. Cunosoe nuranue, '+ . 12-48B.

3. CujoBoe nutanue, -’.
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4. CuioBoe 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: Kabean USB type-A - USB type-B

1 2

4 3
Type B

Puc. 4.7: Pazbem 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!

" 3KPAHUPOBKOM.

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

4.1.2.1.4 [onoaHuTenbHbIN Pa3beM OOHOOCHbLIX CUCTEM

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

90 0o © © o o o o o1
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Puc. 4.8: Hymepanus BeiBooB B pazbeme HDB-26, Buy ciepenn

Hasnavenue 66160008:
1. NC, me ucrmonb3yercs
NC, nme ucnosb3yercs
NC, me ucnonb3yercs
DGND, nudposast 3emisi
NC, me ucnosb3yercs
SYNC _IN, Bx01 CHHXpPOHM3AIUU
SYNC OUT, BbIxoJ cCHHXpOHH3AIAN

RX, Bxox nmociaemoBaTenbHOTO MOPTA

e e e
w N o= O

© ® N ok N

NC, ne ncnosb3yercs

NC, me ucnonb3yercs

. NC, ne ucnosnbsyercs

. NC, e ucnonb3yercs

. DIR, curnan direction mjis ynpaBjieHus BHEIITHAM JIpaiBepOM

=
[y

BHewHnii Bug v pasbembl
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14. DGND, uudposas 3emiis

15. +5 B, mo 500 mA

16. BRAKE, Bbixo/ ynpaBieHus TOPMO30M

17. CLK, curnan clock jyist ynpaB/ieHusi BHEITHUM JIpaiiBepoOM
18. TX, BBIXO, TTOCJIEI0BATEILHOTO TTOPTA,

19. NC, me ucnosib3yercs

20. NC, ne ucnombayercs

21. NC, ne ucnosnbsyercs

22. PGND, cunoBas 3emiist

23. PBRK (24B), BBIXO1 MATHUTHOTO TOPMO3a

24. +5 B, mo 500 mA

25. EXTGPIO 0, yugposoti 6xod-6vzod obuiezo nasnavenus

26. POT, ananoz066ili 6200 06uLe20 HA3HAEHUA

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 pacrmoniokKeH pPadsem CUnL08020 NUMAHUSL, PA3BEM 04 NOOKAIOUEHU 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,
d0NONHUMENLHBLT PA3BEM 0BYTOCHHBLT CUCTEMbL U PAZHEM NOOKAOUEHUS OHCOTUCMUKA.

JleBast bokoBasi manesnb 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).

Hasnauenue 6v160008:
1. CunoBoe turanue, -’
2. Cunosoe nutanue, '+ . 12-48B.
3. CujoBoe nutanue, -’.

4. CusoBoe nuranue, +’. 12-48B.

Baxxuo: Hukorna e mogaBaiite 3/IeKTPOMUTAHNE HA KOHTPOJIJIED U HE MOJKIIOYANTECH K PA3heMY CHIOBOTO
SJIEKTPOIUTAHNUS, €CJIU Bbl HE YBEPEHBI, UTO MTaPAMETPhI BAIEro OJI0KA MUTAHUS COOTBETCTBYIOT TPEOYEMBIM.
He mbrraiirech MOAKIIOYATEH JIEKTPONUTAHHE K KOHTPOJIEPY €CIH HE YBEPEHbBI, UYTO PaszbeMbl Ha OJIOKe
MUTAHUS ¥ HA KOPILyCe KOHTPOJIJIEPA COBMECTUMBI ApyT ¢ apyrom! JlomycTuMble mapaMeTpbl MOAKIIOYEHUsT
yKa3aHbl B paszgene Texnura 6e3onacrocmu.

Baxwno: Topsiuee npucoenutenue/0TcoelMHEHNE, & TAKKE HEHAJIEKHOE TIOICOEJUHEHUE CUTIOBOIO IIUTAHKS
4yepe3 pazbém Tuna Kycon mMoxKer BblBeCTH U3 CTPOs KOHTPOsLiep u/uiu komubiorep. [logpobuee cmorpure
B pazaene Ternukxa 6e30nacHOCMU.
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4.1.3.2.3 Pa3bembl yrnpasnieHusi CMCTEMOIA

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

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

Puc. 4.11: Pazwem USB type-B

Tabmauna 4.3: Tabauma pacnosioxkenus BoIBOI0B kKabenss USB type-

1 2

4 3
Type B

B
Homep BbiBoga | Hazeanue | Llset kabens | Onucanue
1 VCC Kpacnubrii +5 B DC
2 D- Benwrit Data -
3 D+ 3eteHbrit Data +
4 GND Yepnbrit Semiist

Ilpeaynpexaenune: Ilcrnonb3yiiTe TOIBKO MpOBEpEHHBIE U 3aBEIOMO paborocmocobubie USB-kabesn!
Heucnpasubiit ninn HekadecrBerubiii USB kabesib MOXKET cTaTh HPUYUHON HENPABUJIBHON PabOTHI KOH-
TPOJIIEPA, B TOM YHCJIE OMMOOK TTPY BPAIIEHWM MOTOPOM WJIM TIPU OMO3HABAHWY YCTPONUCTBA OMEPAIINOH-

4.1. BHewHwnii Bug, n pasbembl
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" 3KPAHUPOBKOM.

HOM cucTtemoit. [Ij1g cTabuIbHOTO COEIMHEHNS UCITOIB3YHTEe KOPOTKIE KabeJIi C TOJICTHIMHU TPOBOIHUKAMMU

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.

-

A

1 2 3 4 5
6 7 8 9

OOO*VOG

o 0 0 O

~

Puc. 4.12: Pazmepbr u Hymepaliusi BbIBOJOB B pazbeme DSub, Bun cnepenn

Hasnavenue 66160006:

1. AXIS1 BUT R, Bxox mas xronku «Bnpaeos, och 1.

2. AXIS2_Joy, anamorossrii Bxoz, 0-3.3 B, 10 200 MA, ucnonb3yercs 1jisi TOAKTIOYEHUST BHEITHETO JofCOTi-

cMmuKa, och 2.

DGND, 3emis, obmmas Ijist BCeX OCeid.

DGND, 3emisi, obirast 1jisi Beex oceii.

A T

cmuxa, och 1.

AXIS2 BUT R, Bxoxm mnst kHonku «Bnpagos, och 2.

AXIS1 Joy, ananorossiit Bxox 0-3.3 B, 10 200 MA,, ucriosib3yercs jijisi HOJKJIIOYEHUs BHEIIHETO JofCOTi-

4.1. BHewHwnii Bug, n pasbembl
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7. Boixox 3.3 B.
8. AXIS1_BUT L, Bxox ajms xronku «Baesos, ocb 1.

9. AXIS2 BUT L, Bxox amsa knonku «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.
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Pwuc. 4.13: Hymepamusa BbiBogoB B pazbeme HDB-26, Bua cnepean

Hasnavenue 6v160006:

1. AXIS 2 RX, BXOI TOC/I€I0BATETLHOIO TIOPTA BTOPOiT ocu
AXIS 2 SYNC_IN, BX0ox CHHXPOHU3AIHUU BTOPOIl OCH
AXIS 2 TX, BbIX0j] MOCTEIOBATEIHLHOTO MOPTA BTOPOi OCH
DGND, mudposas 3emist
AXIS 2 SYNC_ OUT, BbIxos CHHXPOHHU3AIMH BTOPOH OCH
AXIS 1 SYNC IN, BXOJ CHHXPOHHU3AINN MEPBOH OCH
AXIS 1 SYNC_ OUT, BBIX0J CHHXPOHH3AIWA [IEPBOil OCH

AXIS 1 RX, BXOI TOC/IEI0BATETHLHOIO TIOPTA TEPBOiT ocu

© »® NS o ®N

NC, ne ucnosib3yercs

—
e

AXIS 2 CLOCK, curnan clock mjist yrpaBjieHus BHEIITHUM JIpAafBEPOM, BTOPasT OCh

—
—

. AXIS 2 POT, ananozosui 6xod obusezo Ha3HaweHUA, BTOPAs OCh

—_
[N

. AXIS 2 EXTGPIO 0, yugpposoii 6xod-6vixod 0buezo 1aznauerus, BTopas OCh
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13. AXIS 1 DIR 1, curnau direction jyist ynpaBsieHusi BHEIITHUM JIPARBEPOM, Bropas OCb
14. DGND, mudposas 3emius

15. +5 B, mo 500 mA

16. AXIS 1 EMBRAKE, Bbixo/ yrpaBjieHust TOPMO30M JIjisi TIEPBOiT ocu

17. AXIS 1 CLOCK, curnan clock st ypaBjeHus BHEIITHUM JIpaiiBEpOM, MepBasi OCh
18. AXIS 1 TX, BbIX07 MOCIE€A0BATEILHOTO TOPTA JJIs IEPBOi OCH

19. AXIS 2 DIR 1, curnan direction st ynpaBieHusi BHEITHUM IpPaiiBepOM MEPBOil OcH
20. AXIS 2 EMBRAKE, Bbixos ynpaBienus TOpMO30M BTOPOil ocu

21. AXIS 2 PBRK, BbIxoJ MarHuTHOTO TOPMO3a BTOPOi OCH

22. PGND, cunoBast 3emms

23. AXIS 1 PBRK, BbIX0 MArHUTHOIO TOPMO3a, [IEPBOH OCH

24. +5 B, 1o 500 mA

25. AXIS 1 EXTGPIO 0, yugposoti 6xod-evxod obusezo HasHauerus, IepBasi OCh

26. AXIS 1 _POT, ananrozosviii 6200 obusezo naznavens, neppas oCh

4.2 KnuHemaTunka v peXxxuMbl ABUXKEHUSA

4.2.1 [IBu>keHue C 3aJaHHOI CKOPOCTbIO

Peotcum deusicenus ¢ 3a0aHH0T CKOPOCMBIO SIBISETCS OCHOBHBIM PEKUMOM PAOOTHI KOHTPOJLIJIEPA CO BCEMH
tunaMu apuraresneii. OH IO3BOJISET NOAAEPKUBATH 3aJaHHYI0 CKOPOCTh JBUYKEHUs BIAJIM OT TOYKHU HA3HA-
4JeHUsi, OOBIYHO HPUMEHSIETCS COBMECTHO C pexkumaMmu J[eusicenue 6 zadarnyro mouwky uma Cmeuienue Ha
3a0anH0e PaccmosHue. DTOT PEKUM MOXKET ObITh TAK2KE BbI3BAH KOMAH/IAMU JIBU2KEHHS BJIEBO MJIM BIIPABO.

CKOpOCTDb M3MEPSETCs B IIaraX MIaroBOrO JBUTATENS WM B OTCYETAX 9HKodepa Ipu ero Hajuduu (paboTaer
Il BCEX TUIIOB ABurareeil) 3a equnuily Bpemenu. Iyisg DC-MOTOPOB OCTOSHHAS CKOPOCTD T10/IJ€PIKUBAETCS
Jazke IIPU MEHdIONIeiica BHEITHel Harpy3Ke.

Bxurouenue pexkuma Jleusicernue ¢ yckopenuem BPEMEHHO IE3aKTHBUDPYET DeHCUM J6UdNCEHUA ¢ 3a0aHHOT
cKOpOCMBIO.

IIpu mosryueHnr KOMAH/BI JJId HA4YaJja JABUKEHUsI KOHTPOJLIED MEPEMEIIAET ABUraTe/b C 3apaHee HACTPO-
€HHOM TIOJB30BATENIEM CKOPOCTBI0. CKOPOCTh MOXKET ObITh 3aJaHa W3 COOMEEMCMEYI0ULEL20 PAZOEAL MEHIO
«Settings. . . » npoepammv, XILab unu ¢ nomoipio BoizoBa dbyHkimu set_move_ settings(), (cm. paszaen Py-
K0800CMBO MO NPOZPAMMUPOSAHUI0 ). 3JHAYEHHEe CKOPOCTH npu paboTe ¢ MArOBBIMH MOTODAMH MOXKHO
3a7aTh B HEJbIX IMarax 1 MUKPOIIarax B CeKyHmy, mist DC-MOTOpOB CKOpPOCTH 3aaeTcst B 060pOTax B MUHY-
ty (RPM).

CKOpPOCTh CIEIMUATBHBIX JIBUXKEHUM, TAKUX KaK KOMNEHCAUULAL AOHMa WA A8MOMAMULECKALA, KAAUOPOBKA
HYAB80T NO3UUUY, OTIUIACTCS OT O0IIell CKOPOCTH [IBHKEHUsI M HACTPAUBAETCH OTIEILHO.

KonTposnaep MoXKeT OrpaHHdIMBATH MAKCUMAIHHYIO CKOPOCTh, €CJIM COOTBETCTBYIONIAsT HACTPOHKA CIeIaHa
nosib3oBaTesieM. B atom ciaydae sr00o0e nBHMXKEHWME, KOTOPOE OBbI MPOUCXOAMIIO CO CKOPOCTHIO BBIIE MAKCH-
MaJIbHO#, MPOUCXOIUT C MAKCUMAJIBHON CKOPOCTHIO. OTIeIbHO MOXKHO HACTPOUTH KOHTPOJLIED, YTOOBI MaK-
CUMAJIbHAS CKOPOCTDh UCIOIB30BATACH [Tl BCEX OOBIYHBIX JIBUYKEHUM, 33 UCKTIOYEHUEM CIIEIUATBHBIX, TAKIX
KaK KOMNEeHCAUUs A0HMa W Aa8MOMATNUNECKAH KAAUOPOSKQ HYae60T no3utut. HacTpouTh MAKCUMATBHY IO
CKOPOCTb ¥ PEXKHUMbI €€ HCIOJIb30BAHUS MOXKHO Ha 6KAadke menio <Setlings. ..» npozpammor XILab.

Tekyniyro CKOPOCTb BBl MOXKETE YBUAETH B [ na6HoMm okHe npozpammv, XILab B mone Speed niu BOCIOJIb-
30BATHCSA 2PaPuUKaAMU 0MOOPANCEHUL OCHOBHBLL NAPAMEMPOs PADOTHI.
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IIpumeuanne: 3ameuanue. Eciu cTabnabHOCTD MOAJEP>KAaHUSA CKOPOCTH INPU MCIOIL30BAHUNA IHKO-
depa KayKeTcs BaM HEIOCTATOYHOM, TO OOPATUTECH K PEKOMEHIAUUAM OAA TMOUHOZ0 OBUHCEHUS.

IIpumeuanue: MakcnMaabHO JIOMYCTUMAs CKOPOCTh, KOTOPYIO MOYKHO 3a7aTh 570 100000 miaros/cexk.
i 100000 060poTOB/CEK. B 3aBUCHMOCTH OT THIIA JBUTATEJIS.

4.2.2 [1Bn>keHne B 3a4aHHYIO TOYKY

Pexxum deusicenus 6 3adannyto mouky sIBIASETCA OCHOBHBIM PEXKMMOM PabOTHI KOHTPOJLIEPA CO BCEMH TH-
namMy ABuraresieil, 0ObIYHO MCIIOJb3yeTCsl COBMECTHO C PENHCUMOM J8UMCEHUS ¢ 3a0annoti cropocmbro. OH
[I03BOJIET IIePEeMEeIATh O3UIUOHED B 33JaHHOE II0JIOZKEHHUE, [IPUIEM KOOPAMHATA TOYKY HA3HAYEHUS UMEET
abcoJfoTHOE 3HAYEHWE, B OTJINYNE OT PEXUMa cMmernenns Ha Cmewenue wa s3adannoe paccmoarnue. B pe-
xume Komnencayus A0@ma MOXKET TPOU3BOIUTCS JOMOJHUTEIFHOE BO3BPATHO-IOCTYIATEIHHOE IBUKEHIE
BOJIM3U 33 IaHHON TOYKU.

Ilpu wucnosnb3oBanuu 21Kodepa Njis OUpeneeHus TeKyInel MO3UIUU, BO3MOXKHO HECKOJIBKO MaJI03aMEeTHBIX
«Kosiebanuily IpexKe 4eM MOTOD OCTAHOBHUTCHA B 33/IAHHON TOYKE.

Taxke nBUKeHNE B 33JaHHYIO TOYKY, JIJIS IITATOBBIX JIBUTATE/IEN, MOKET OCYIIIECTBIISATHCS B PEXKUME O0OPATHON
cBs3u Encoder mediated. B aToMm ciiydae IBUXKEHHE OCYIIECTBJISIETCS 338 HECKOJIBKO HUTEPAIil ¢ KOHTPOJIEM
NIOJIOYKEHUSA 110 3aBePIIEHUI0 KarKJ/IOi HUTepalyuy 10 IHKOAEPY, J0 IONaJIaHusd B 33/JaHHYI0 KOODJHMHATY C
onpeeIeHHOI TOYHOCTBIO.

TIpu mosryyeHnn KOMaHIBI /1 HAYAJIA JBUKEHIS KOHTPOJLIED MO0 MIEPEXOIUT B PEXHCUM J8UNCEHUA C YCKO-
peHuem, TIPU BKIIOYEHUN COOTBETCTBYIONIEN HACTPONKH, TMOO CPa3y MOBOPAYMBAET OCh JIBUTATE]IS C 3apaHee
HACTPOEHHOM IMO/JIb30BATEIEM CKOPOCTHIO. /IBHKEHNE OCTAHABJIMBAETCS TPH JOCTUXKEHWH 33TaHHON TOYKH
C IIEPExXOIOM B PEXCUM 3AMEINEHUSA, €CTU COOTBETCTBYOIIAsA HACTPOiKa BKJJYeHa. Ilo3unmusa HaszHade-
HHUSA 33/12€TCA B 2406H0M 0kHe npozpammo, XiLab. Tlo3unuio Ha3HAYEHNS MOXKHO 33/aTh B IEJbIX IMarax u
MUKpOTIITarax mpu paboTe ¢ MaroBbIMA MOTOPAMU, WKW OTCUETaX JHKodepa IS BCEX JTBUTATENIEN.

Tekyniyro MO3UIUIO Bbl MOYXKETE YBUIETH B 2446HOM 0kHe npozpammo, XILab B 6noke Control wim BOC-
MTOJIB30BATHCA 2Padukamy OTOOPAXKEHN OCHOBHBIX MapaMeTpPoB PabOTHI.

Ilpumeuyanne: Eciym TOYHOCTH MO3ZUIMOHHMPOBAHMUS IIPH UCIOJb30BAHAN 9HK0Jepa KAXKETCI BaM HEIO-
CTATOYHOI, TO OOPATUTECH K PEKOMEHIAGUUAM OAA TMOUHO20 0BUHCEHUS.

4.2.3 CmeuwleHne Ha 3agaHHOe paccTosiHue

Pestcum CMEUEHUE HaA 3adamnnoe paccmoAaHrHue obecneunBaeT CMeIeHue Oad IIPeaoIpeaeIeHHOr0 3HaYeHUuA
OTHOCHUTEJIbHO HYJIdA, €CJIN 3TO IIepBad KOMaH/Ia C MOMEHTa 3allyCKa KOHTPOJIJIEPpA WJIA OTHOCUTEJIbHO II0JIO2KEe-
HUA, JOCTUI'HYTOr'O ABUraTe/IeM IIOCJI€ 3aBEePHICHUA IIPEAbIAYIIINX KOMAH/, TO €CTb KOOPDAWHATA Ha3HAYCHUA
NMEET OTHOCHUTEJIbHOE 3HaAYeHue.

dToT PEeKuUM I10JI€3€H, KOIr'da abCOJIIOTHOE IIOJIOZKEHNME HEU3BECTHO WJIU HE UMEET 3HAUCHIUS.

IIpnmeuanne: Pexkum cMeleHus Ha 3aaHHOE PACCTOIHUE MOXKET ObITh aKTHBUPOBAH KaK COOTBETCTBYIO-
et KOMaHI0M, TaK W BXOIHBIM CHHXPOMMITYJILCOM, MOaApodHee cM. pasaen 1'T/I-cunzporusayus.
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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. noapobHee pasnesbl Ozparuvument, Ha 08U2aMeris, Ynpasienue numaruem momopa. Takoe orpa-
HUYEHUE Bbl MOXKETE 3aMETHUTD 110 I'OPU30HTAILHOI 10JI0CKe Hal nHaukaropom Current B 6si0ke Power,
Voltage nim Speed B 6510k Motor I'nasrnoe okHo npoepammo, XILab 6 pescume ynpasaerus 00HOT 0cv1o,
mopodHee ¢M. pasneabl Ozparuyvument Ha d6U2AMEALT, YNPAAEHUE NUMAHUEM MOMOPG.

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

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

4.2.8 PID anroputm gnsa ynpasnenus DC gsuratenem

4.2.8.1 Onucaxne anropnrma

Yupasseaue DC nBurarenem ocyiecrsisiercs ¢ momoirpio PID perysnstopa. Peryiupyemoit Beumantoit siBisi-
ercs KoopauHara. Juis obecnedenuss BOSMOXKHOCTH JIBU2KEHUST, CAMA PEryJIUpyeMast KOOPIUHATA U3MEHSIeT st
B COOTBETCTBHUM C YCTAHOBJIEHHBIMU HACTPOMKAMU [IBUKEHWS W TOCTYTHBITUMU KOMAaHIaMU. V3MEHSIOITy-
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I0Csl BO BPEMEHH PEryaupyeMyIo KOODJAMHATY jajiee OyaeM Ha3bIBATH Oeryiieil mo3unuei. Y mpaBIsiouM
CUTHAJIOM PEryasaTopa sapjsercs (aktop 3anosuenus: [IIUM curuasa, momaBaeMoro Ha OOMOTKY IBUTATEJIS.

Dopmyna JJis1 BBIYUCIEHUS YIPABJSIONIEr0 BO3/I€HCTBAS:

dE(t
U(t)=I+P+D=Kp-E(t)+ K [ E(t)dt + Kp®2®  rre:
U(t) - yupasnsiomiee Bo3JeiicTBIe
E(t) - pasHmI@ MeXKIy Oerymeil KOOpAuHATON U TEeKyIeil KOOPAMHATON JIBUTATEST
Kp, K7, Kp - nponopIuoHajIbHbIN, HHTerpaJbHbIi un auddepennuanbabii koadduimenTsr peryasropa. Ko-
3¢ UIMEHTHI PEryIaTopa 3aJaI0TC C MOMOIIBI0 COOTBETCTBYIONMIETO MeHI0 npozpammo, Xilab umu ¢ momo-
mbio Bb3oBa dyukuuu setpid settings(), (cm. pasgesn Pyxosodcmeo no npozpammuposanuio).

st Toro, urobbl pe3yabrar padorsr PID perymsaropa me ObL1 3aBUCHM OT ABHUTATE s, JATIAKA OOPATHOM
CBSI3U U TEKYIIErO HAMPSIYKEHUSI TUTAHUSI, TPOU3BOIUTCS HOPMUPOBKA, TIOJTYYEHHOTO 3HAYEHUS TI0 CJIeIYOIIei

dopmye:
U 'Unom, .
DC(t) = W , vae:
DC(t) - daxrop 3anonsenus: [ITM

Unom - HOMEHAIbHOE (MAKCUMAJILHOE) HALIPSAYKEHUE [IUTaHus ABuraressd, (cM. pasaen Ozpanusument wa 06u-
20MENAT).

Usupp(t) - TeKyIiee HAIpsiZKeHNe THTAHUS
IPS - pa3peiienne gardauka o6paTHOi CBA3U B oTCcYerax,/0bopor

JlanHblil 110/1X0/] IO3BOJISIET MEHSATH JBUIATeNb, JATIYNK OOPATHON CBA3U U MCTOYHUK [UTAHWUS O€3 mepeHa-
crpoiiku PID perynsaropa.

Ilpenynpexaenune: Ecmum HeoOXOAMMO M3MEHHTH HACTPOWKHM MAKCHUMATHLHOTO HAIPSKEHNE MHTAHNS
MOTOpa, He 3a0yabTe U3MEHUTh kospduuyuernmuv, PID pezyarsmopa B COOTBETCTBUU C IIPUBEIEHHON BbILIE

dopmyoii.

4.2.8.2 OcobeHHocTn paboTbl anroputma

4.2.8.2.1 Koacpduuuentol PID perynsatopa

Hns roro, urobbl ontumanbHbie kKoadbduimentst PID peryiasitopa He BbIxoquian u3 auanasona [0..65535],
3adasaemvie NONb30BANENEM 3HAYEHUA HOPMUAPYIOTCS.

s sydriero nonnMaHus paboThl PEryasaTopa, PACCMOTPUAM KAKOE BJIMSHIE OKA3bIBAIOT PA3IHIHBIE COCTAB-
JdIolye.

Bynem caurars, 9TO HaIpsizKeHHe TUTAHAS Uy, (1) MOCTOSHHO U PABHO HOMUHATILHOMY HAIPSIZKEHIIO MOTOPA,
Unom- Ilpu BbIONHEHWN MaHHOTO mpeanosioxkenus (akrop 3amosuenus [IINM curnamna Oymer pasen 1 B
CIIEYTOMINX CJIy 9asX:

1. K, =1, Kr =0, Kp = 0 - ecnu nenepas MO3UNUSA IPEBBINIACT PeaTbHYIO MO3UIMIO Ha 256 060pOTOB
poropa

2. K, =0, Ky =1, Kp = 0 - ecin nATerpaj, NpuBeJeHHBIT B GOpMyJe BBIE, paBeH 52,5 000poTO-
Bcdotcek

3. K, =0, Kf =0, Kp = 1 - ecnu peanpHasg CKOPOCTH BPAIIeHUA POTOPa OTAHYACTCH HPaBUIBHOM
ckopoctr Ha 96000 06/ MuH.
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4.2.8.2.2 Monagaxve B uenesyd NO3nMunio

Tlonaanue B 11€1€BYI0 MO3UIUIO CIMTAETCS YCIIEITHBIM KAK TOJBKO OCh JBUTATENs MONAIAeT B IEJIEBYIO T0-
gunuio. [Ipu 3T0M, BO3MOKHO Ha/IMYME HEKOTOPBIX IIepeKosiebanuii OK0JIO 1eseBoit no3unuu. Eciu nsmkenue
MPOM3BOINTCS O€3 YCKOPEHUSsI, IPUIILIA KOMAH/Ia HEMEIJIeHHON OCTAHOBKY MJIN MTPOUCXOIUT SKCTPEHHAS OCTA~
HOBKQ IO TOCTUKEHWIO KOHIIEBOTO TaTIYNKA, TO MOTOPY MOHAJ00MTCS HEKOTOPOE BPEMS JI0 TIOJIHOM OCTAHOBKHU
7 BO3BpAIllEHU B MPABUIbHYIO MO3UIIHIO.

Ilpeaynpexaenmne: Ecan PID perynsarop HacTpoeH HEMPABUIBHO, BO3MOKHO BOSHUKHOBEHUE JIJTATEITb-
HBIX KOJIEDAHU OKOJIO TIEJIEBOI MO3UINH, XOTs JABUXKEHUE U OYIeT CINTATHCS 3aBEPIEHHBIM.

4.2.8.3 Pekomengauun no Hactpoiike PID perynsitopa

IIpu mactpoiike PID peryssitopa ciaemayer moJb30BaThCS TPEMsT KDUTEPUSIMHU KavueCTBA €r0 pabOTHhI:

e TouHOCTH TOMIEPIKAHUA CKOPOCTH - OIPEIE/SeTCS CPEIHUM OTKJIOHEHHEM CKOPOCTH OT TPeOyeMoii.

IIpu sToM, eciim BO BpeMsi JBM2KEHHUsI CKOPOCTh TPUHUMAET He Oosiee 3 PA3IMIHBIX 3HAYEHUN, MOXKHO
CYUTATh, YTO PEXKMM TOJJIepKaHns CKOpocTu paboraer onruMasibHbIM obpa3om. Bosee akkyparnoe
1o i/iepkanue TpedyemMoil CKOPOCTH He [IPE/ICTABIIETCH BO3MOKHbBIM 13-3a 3 deKkra KBAHTOBAHUS 3HA~
YeHusT CKOPOCTH.

e KadvecTBo momnajaHus B IEJIEBYIO TO3UIWIO OTIPEIENISIETCS CJIEIYIOMMMA KPUTEPUIMHA:

— Bpewmsa 10 okOHYATETHHOM OCTAHOBKHU B IIEIEBOM MO3UITHML.

— OzcyTcrBHe IPOCKOKA LEJIeBOI MO3UIMK [IPU LIOAXO0/Ie K Heil.

OTcyTCcTBIE HECKOJBKUX MEPEKOIEOAHMI OKOJIO TEJIEBON TIO3UIINN TIEpe ], OCTAHOBKOI B HEM.

OTcyTCcTBHE CAMONPON3BOILHBIX OTKJIOHEHUH OKOJIO TI€JIEBOM TO3UIMH MTOCJIE OCTAHOBKYU B HEM.

e Orcyrcreue mymoB npu pabore. Illym yBesmuuBaercss TOJBKO OT YBEJUYEHUsS OJHOIO U3 TPEX KO-

dunumentos PID.

IIpu mactpoitke PID peryisitopa KaxKaplit MOXKeT caM BHIOMPATH MPUOPUTET OTAEIbHBIX KDUTEPUEB KAYECTBA,
B 3aBHCHUMOCTH OT PeIIaeMoil 3aa49M.

1.

Ipucrynas k vacrpoiike PID perymsitopa pekoMmeHyercs OTKJIIOYUTh Bce orpanudenus padborst DC
JIBUraTesisi, B TOM YUCJIE€ YCKOPEHUE.

Hactpoiiky peryngropa Jydiiie HAYUHATEH C PEXKUMa, TOJTEPIKAHUS CKOPOCTH.

Hacrpoiiky PID perynstopa ciaemyer HaYWHATDH C HYJIEBbIX 3HAYEHUN WHTErPAJbHOrO u aud depeniim-
AJIBHOTO KO3 PHUITHEHTOB.

YcranapiuBaeM 3HaYEHUE [IPOIOPIUOHAIBHOIO Ko3hdunuenra Kp < 10

YcranasiauBaeMm Tpe6yeMy10 CKOPOCTH JBUZKEHUA WU HAYUHaAEM JIBUZKEHHWE BIIPABO WJIX BJIEBO BIaJIA OT
KOHIIEBBIX BBIKJIIOUATE e .

Tlocrenento ysenmmaunBaem 3uadenne K p u HabaogaeM 3a rpadukom Tekyimeit ckopocru. Takum obpa-
30M MOJIy9aeM ONTHMAIbHOE 3HadYeHue K p npu KOTOPOM CKOPOCTD JIBUZKEHWS MMOJIJIEPKUBACTCS HAU-
JIyUIITUM 0Opa30M U BPEMs BBIXOA HA HEE MEPeCTadT 3aMeTHO YMEHbINAThes ¢ yBenudenuem K p. [lpu
9TOM CJIe/IyeT OOpallaTh BHUMAHWE HA BO3MOYKHBIN POCT IIyMa.

Iocme nacrpoiiku 3Hadenust K; CTOUT MPUCTYNUTH K HACTPOIiKe 3Hadenus: K. Varerpanbubiit Koagd-
¢urnment PID perynsgropa B GoJbIleil cTemenn BAKSIET Ha IMPOIECC MOMATAHNs B METEBYIO MO3UIIHIO.

YcranapiuBaeM 3Hadenue uHrerpasbHoro kodddunuenrta K; < 10 u npucrymnaeMm K JABUKEHHSAM K
MO3UINH. Y 100Hee BCEero MCIOJIb30BATH KOMAH/IY CMEIeHNs Ha 3aJaHHOe PACCTOSHHUE.

4.2,
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9. Jlyuiue Bcero, 4roObl IpU JBUXKEHUM K [IO3ULMU JIBUIATE/b yCleBaJsl pasorHarbed xord obl 10 20% ot
TpedyeMoil CKOPOCTH.

10. VYBenudenue 3uadeHusi K IpUBOANAT K Oojiee OBICTPOIl OCTAHOBKE B IEJIEBOIT TO3UIIHH.

11. Ilocremenno yBennumBas 3Hadenune K modmBaeMcs ObICTPOTO MOMAIAHNASA B TEJIEBYIO MO3UITAIO. Y BEJIH-
qenne KodpduimenTa caeayer mpeKpaTuThb, KOraa 3aMeTHO CHU3UTCHA KAYECTBO IHMOMATAHUs B TO3UITUAIO
(nepexoebanus, OCIUIIAINN) UK BHIPACTYT IIyMbL. IIpu 3TOM, MPOCKOK MO3UIMHU OyIeT HabI01aThCs
BCE PaBHO.

12. JIjst yoydineHnst Ka9ecTBa MOMAIAHN B MO3UIIAIO TOHA00UTCsT m3MeHeHne K p B GOJBIIYIO WM MEHb-
IIyI0 CTOPOHY B 3aBHCHMOCTH OT TOT'O T/€ MEePEKOIeOAHN MEHbIIIE.

13. Tlocne moacTpoiiku Kp CTOUT TPOBEPUTH KAYECTBO TOJIEPKAHUS TTOCTOSHHONW CKOPOCTH W YPOBEHD
mrymoB. [Ipu HEyZOBIETBOPUTEIBHBIX MOKA3ATENSIX KAIeCTBA KOI(DMUINEHTHI MOJACTPAUBAIOTCS B Ha-
MIPaBJIEHNHU NPEJbIIYIINX 3HAYEHUI.

14. Tlocne macrpoiiku koddduimentos Ky u Kp MOXKHO IPUCTYIINTH K HACTPOiike Koadpurmenta Kp.

15. Hacrpoiiky koaddunuenra Kp sydiie HAUMHATD B PEKUME I1O//IEPKAHUS CKOPOCTH, IPOBEPSIs 3aTeM
OCTaJIbHBIE TIAPAMETPHI KAYECTBA.

16. Koaddunment Kp yBennmanBaeTcs MOKa 3aMETHO YMEHbITIEHNE KOJIE0aHU! CKOPOCTH OKOJIO TPEOYeMOTo
3HAYECHUA.

17. B cayuae Hanmmuums npockoka nosunuu Kodddunuenr Kp ysenmausaior. OQnHaKO JajibHeillee yBe-
JINYEeHVEe TPUBOJIUT K KOJeOAHMEM OKOJIO IeaeBoil mo3uruu. HeoOxommmo cOOMIOCTH OaIaHC MeKIy
CKOPOCTBIO TOMAJAHUsT M OTCYTCTBUEM KOJIEOAHUMN.

Ecan mnanmpyerca pabora ¢ BKIIOUEHHBIM YCKOPEHHEM, TO €r0 HeOOXOAMMO BKJIIOYNTHL. IIpwm 3TOM MOXKeT
BO3HHUKHYTDH IIPOCKAKUBAHUE IeIeBOi mo3utun. g Kommencarun 3Toro 3 dexra HeoOX0auMO yBeInIeHne
3navenusd Kj.

Ha sTom sTane mepsuunas macrpoiika PID xorTypa 3aBepinena. [losyuenunie ko3dduiimeHTsr B OOMbITMH-
CTBE CJIy9aeB TOAATCs i paboTel. g mampHeiimed ontumu3amn KO3(MMUIIMEHTOB OHU BAPUUPYIOTCS C
MTOCTOSTHHBIM KOHTPOJIEM KAYECTBA MO BHIOPAHHBIM KPUTEPHUSIM CKOPOCTH, MO3UIHW W IIyMa C Yy9€TOM HX
BayKHOCTH B KOHKDETHON 3a/ade.

IIpumeuanue: He pekomenayercsi OMHOBpEMEHHO W3MEHATH 00JIee OMHOrO KO3 duimenTa mpu HaCTPOKe
PID perynaropa.

Baxxno: BAZKHO. Kpaiine He peKOMeHIyeTCs yCTAHABIUBATEL Cpasy OOJbINNE 3HAYEHNUS KOI(DDUIMEHTOR
PID perynsitopa nin pe3ko WX W3MEHATh. ITO MOMKET MPUBECTU K CAMOBO30DYKIEHUIO KOJeOAHMi CKOPOCTH
Ha BallleM JIBUTATEJIe U MPUBECTH K MTOJIOMKE.

4.2.9 Feedback EMF

4.2.9.1 Npenmyuwecrsa
e Bcerma coxpansier cuHOCYHIATBHYIO (DOPMY TOKA, ITO 0DECIeYnBaeT OECIIyMHYI0 paboTy;

e Ha Bbicokux CKOPOCTAX OH MOXKET JUHAMHYIECCKHN aJAIITUPOBATLCA K BHEHIHHM HAI'Dy3KaM, OrpaHu4e-
HUAM TOKa W HAIIPAKEHUA (&BTOMaTI/I‘IeCKI/I CHHUX>KaeT CKOpOCTb);

e Ha HM3KHX CKOPOCTSIX MCIO/IB3YeT YacTOTHOE ylpaBieHne 6e3 KOHTpOJIs no3uimn poropa. Korma moso-
JKeHue POTOpa HaYMHAaeT BbIIaBAaTh KOPPEKTHBIE MTOKA3aHUS a/JITOPUTM IepPeKI0dYaeTcs Ha I10JIe0pueH-
THPOBHHOE yIIPaBJIeHHNE C 0OPATHOH CBs3bI0 1O mo3utmu poropa. Ilopor nepekroyenns MHINBAIyaJTIE€H
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JIJI Ka2KJ0TO JIBUTATE s, OH OIPEIE/IAeTC KadeCTBOM OIEHKM BbIIABAEMON HAOIIOZATEIEM HO3UIII
poTopa;

e He ucnonbayer garuuk nosuruu (encoder);
e Mozxker paboTaTh B TpeX PEKUMAX:

— MTPA - naunbosiee S5KOHOMUYHBIA PEKUM, XapAKTEPUYIOIMINHCS MUHUMAJIBHBIM TOKOM, HO Ha-
TIpsizKeHne OBICTPO PACTET CO CKOPOCTHIO, I = 0

— FW - pexXum NMOHU>KEHHS TOTOKOCIIEIJIEHUs, aKTUBEH, KOT/Ia 3aJaHHON CKOPOCTH HEBO3MOXKHO
JIOCTUTHYTBH TIPYU TEKYIIUX OrPAHUYEHUAX HampsikeHus, ucnoiab3ys MTPA, I; < 0;

— Limit - pexkuM HACBIIIEHUs, KOTJA JABUXKEHUE C 33/aHHONM CKOPOCTHIO HEBO3MOXKHO. BosHukaer
TTPU HACHIIIEHNH HATPSIYKEHUsT W CUJIBI TOKA. B HEM TPWBOJ BHIIAET MAKCUMAJIbHBIH MOMEHT OTpe-
JIeJITeMbI TEKYIIel CKOPOCTHIO ¥ OTPAHUYEHUSMU TI0 TOKY U BhIcTaBisierT duar PowerLimited.

BaxkHo: AnropurM He JI0JIZKEH UCIOIB30BAThCs ¢ BKIIOUeHHbIM (utarom «Position Controls. st mraBHocTH
xoma B EMF asropurme peajm30BaHO PACXOXKIECHAE C PEAJHHON MO3UNUH M MO3UNuE 110 mpoduiio. Ecim
duar «Position Control «BKjII0YeH, MOTYT OBITH BBI3BAHBI JIOKHBIE cpadaTbiBanus Alarm. Yrobsr nzbexars
JIOXKHBIX CpabaTbiBaHUil cieayer BO BKiaake «Position controly» mocrasuth ramouky «Position Controly u
B mosie «Threshold» ykazars momycrmmyio ommbky. Torma mpu paccoriacoBaHuu MO3UINAHA, B TIABHOM OKHE
XiLab 6yzmer 3aroparbcs uaaukarop SLIP wu, ecim crour ramodka «Alarm on errorss, kouTposiep Gyaer
LepexoAuTh B cocrognue Alarm.

4.2.9.2 MosegeHue asuratensi Npu BO3AeNCTBAN BHELLHER CUJbl

B pexxume yacToTHOTrO ynpaBjeHus: - [lonoxenne poropa He KOHTPOJIUPYETCsi, HO TOK PABEH HOMUHATb-
HOMY 3HadeHui0. TOJIbKO BHEIIHSS CHUJIA, [PEBBIMIAIONIAS MOMEHT y/E€PXKAHUs, MOXKET IPUBECTU K IIOTEpe
LIArOB

B pexxumMe ImoJieOpMeHTHPOBAaHHOrO ynpaBJieHus: - Ecian cruita MOXKeT OBITH MPeoJoJieHa, TO JBUYKEHNE
MIPOIOJIPKAETCS C 3aaHHON CKOPOCTHIO. - Eciin cuia He MOXKeT OBbITH IPEOIOJIEHA, TO YyCTaHABIMBAETCs (hiar
PowerLimited n ycramoBieHHoOe 3HaUEHNE CKOPOCTH HAYMHAET YMEHBITATHCA B COOTBETCTBHH CO 3HAYCHUEM
3aMe/|IeHHs], YCTABKA [IOJIOKEHHUs, OlipeelisdeMast JOIMKON reHeparopa npoduiis CKopocru (MHTerpaji or
CKOPOCTH), U3MEHSIETCsI COOTBETCTBEHHO; - EC/m JeiiCTBrue CUJIbl NPEKPAIIAETCs, TO PACXOXKJIEHUE MEXK LY
YCTaBKOI ¥ peayibHON mo3unueii Oymer kommerncupoBano 3a cuer PID peryaaropa nosumun; - Eciu cuna e
MOKET ObITh IPEOI0JIEHA TIPUBOIOM (IIPEBBIIAET YAEPXKUBAIONLYIO CHILY ), TO HA IIOPOre CKOPOCTHU MPOUCXOIUT
MIEPEKTI0UEHNE C TOCIEAYOMMUM OTKA30M POTOPA M MOTEPeil ImMaros.

4.2.9.3 Bbibop napamertpos L, R u backEMF pgns anroputma EMF

Tocne BrIOUeHus muranus (mepekmodenus u3 cocroanus Power: Off) u mepen mauanom mepemernenus
napaMerpbl R u L aBTOMaTudYecKu OmpeessioTcs (CIIbIIEeH KOPOTKUil 3ByKoBOi curtai). Eciu 3tu mapa-
MeTpPhI yCTaHABIMBAIOTCA uepe3 uuaTepdeiic xilab, sran nponyckaercs. /Ijis mOBTOPHOI OIEHKY TapaMeTPOB
JIBUTATEb JOJIKeH ObITh BO3BpalleH B cocrosuue Power: off.
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Settings SM1 n
- -
Device Motion setup ~
Borders
Maximum ratings Working speed |5.[JDD mmys s |
Motor & Driver type [ Backlash compensation -3.6%0 mm =
DC motor
BLDC motor Backlash compensation speed 5.000 mm/s =
Stepper moter
—EPPETMOTeT Acceleration |5.[JDD mmjs2 = |
Power management
Brake control Deceleration | 12.500 mms? s |
Control
Paosition control BErsEer |ZDD steps = |
Home position Microstep mode 1256 step A
PID control
TTL sync Feedback
UART
EXTIO O Mone
About device ® EMF
~ Program (O Encoder
Interface
Cyclic motion (O Encoder mediated
Log Type Single-ended -
Graph
P . Encoder counts per turn 4000 counts =
User units
About [] Encoder reverse
v Stage
Positioner name BackEMF estimator
Stage [ autodetect Inductance 0,0054 : |
Mator
Encoder [ autodetect Resistance 74 = |
ga" sensor [ Autodetect Back-EMF coefficent 0,0025 z
ear
Accessories W

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

Compare two files

Reset Cancel Apply

Ha Brutagke Stepper motor MOXKHO JONOJHUTEIHHO HA3HAUNUTH CJIEAYIOIIHE TTapaMeTphI:
1. Resistance - conporusienne oomorku R ()
2. Inductance - nagykTrBHOCTL OOMOTKH L H
3. Back EMF coefficient -notokocrierienne poropa A, Hm/A
4. 3HadeHnre BCEX ITUX MAPAMETPOB COXPAHSETCs B TPOMUIE IJIsi TBUTATEIS.

I GONMBIIMHCTBA ABUTATENEH YIOBICTBOPUTENHLHO pabOTaeT apToolpesneseHue mapamerpa back-EMF
parameter. OJHAKO HA3HAYEHME MMAPAMETPOB Yepe3 npoduiib obecrednBaer GOJIBIILYI0 yCTORYUBOCTD A0~
pUTMA.

Buavenns R () u L H cnexyer 6pars HenocpeacTsenno u3 datasheet.
3HaueHue OTOKOCIEIIEHUs POTOPa A, Hm/a MoxkeT ObITh MOy YeHO CaeyonmM o6pa3om:

B datasheet nano 3nauenue ssekrpomexanudeckoro koadduuuenra apurares K, (torque constant, Hm/A)
i kodddurmenta npotnBodIC K.p, s (backEMF constant, Vs),, Toraa

Am = & tne K snavenne K,y wmn K, a n - 9ncio maros Ha 0Gopor.
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B datasheet jana nHomunanbuas cusa Toka i, (nominal current, A) u momenr yuepxkanus T, (holding torque,

Hm), Toraa A, = 35,1 1 - 9UCII0 MAaros Ha 060pOT.

4.2.9.4 Bobibop ko3 duuynentos PID gns EMF

B pexume 10/1€0pHE€HUPOBAHHOIO yIIPABJIEHHUA, KOIJA JIOCTYIIHA OLEHKA IIOJIOKEHUH POTOPA, YIPABJIEHUE
MO3UIIMEH OCYIECTBIISIETCS pu moMoIu crauaapTaoro PID-perynstopa. Ero koaddunuentsr obecrneanBaroT
YCTOWYHUBOCTH IBUTATE/IS B ODJIACTH BBHICOKAX CKOPOCTEM.

ToumocTh mo3uruu M0 TPOMUITIO ONPEIETTCTCT MHOTUMHE (DAKTOPAMHU:

e B pexxkume yjepkaHus - COOTHOIIEHUEM CHUJIbL YJEPKAHUS M MEIIAIoIIeldl CUJIbl, TAK K€ KAaK y BCeX
AJICOPUTMOB OTKPBITOTO KOHTYDPA;

e Ha HU3KHX CKOPOCTSAX - PACXOXKIACHNE PEATHHON MO3UIINKA U MO3UITUN IO MPOQUII0 HE JTOJKHO IPEBBI-
IaTh OJHOTO ITIara;

e Ha BBICOKHX CKOPOCTSX PACXOXKJIEHHE MOYKET COCTABJIATH HECKOJIHKO IIAroB, YTO OOYCJIOBJIEHO IEpe-
XOTHBIMU TPOIeccamMu, Kodd duirenramu oOpaTHON CBS3M U HAJUYNEM BHEITHUX CHUJI.

Mpr mpefTaraeM MCTIONB30BATh CTAHIAPTHBIN Habop KosddumenTos: K, = 3.6, Ky =0.028, K; =38

e K, ysenudenne Kod(UIHEHTa yBeININBAT TOIHOCTD (yMEHbBIIAET OMHUOKY 0.), YMEHBIIAET BpeMs
PeryJimpoBaHus;

e K, yBenuuenue KOI(MDPUIMEHTA, YBEJIUUUBAET JAEMI(PUPOBAHNE CUCTEMBI W CHUYKAET BUODPAIUU.
HeycroitanBocTh MOXKET OBITH CAEACTBUEM CJIUIITKOM MAJIEHBKOTO 3HadeHust K 4;

e K; Majio BAMSIET HA TOYHOCTDH B MEPEXOIHBIX PEKUMAX, HO YMEHBIIIAET MOCTOSHHYO OIMUOKY MPH JIBU-
JKEHUH C MOCTOSHHON CKOPOCTBIO U YCKOPEHHEM, a TaKKe MO3BOJISIET KOMIIEHCHPOBATH IOCTOSHHBIE
BHEITHUE CUJIbl. BO MHOTHX IPUJIOXKEHUSIX MOXKET ObITh NMPpUHAT Hy/1eBbIM. CJIMIITKOM 0O0JIbIIIOE 3HA-
YeHUe MPUBOJUT K MOTEPU YCTONYUBOCTH.

4.2.9.4.1 Anroputm paboTbi

Bxomowm perynaropa siisgercs is:
e 0, - xKenaemoe NOJIOKeHWEe poTopa (paj), 3Hauenue (GopMUPYETCs TeHepaTOPOM MPOdUIs CKOPOCTH

® w, - JKejaeMas yIrJoBas CKOPOCTb poropa (paz/c), 3HadeHne HOpMHUpYeTcsi reHepaTopoM Mpoduist
CKOpOCTH

e 0, w, - nosoxkenue poropa (pajg) u ero ckopocrb (paj/c), BbIYUCJIEHHBIE OLEHIIMKOM IOJOXKKEHUs
poTopa,

Beixon: I, - 3Hauenne Toka (A), ompesessioniee MOMEHT co3zaBaeMsbril apuratenem: M = kI, Tae ky,
ssieKTpoMexanndeckuil koaddunuenr (torque constant) gsuraresis

IMapamerpor: K,, K;, K; - xoabduimentsr o6parHoit cBa3u (3HadYeHHs 3aJaHHblE BO BKiIagke <«PID
Controls).

3akon yupassieHusi: 1. Beraucienue ommbku perynupoBanusi: 0, = 0, — 0,,, we = w, — wy,, 2. Pacuer
t
cumel ToKa: Iogp = K0 + Kgqwe + K; fo O.dr

Perynsarop cuabxken KOHTYPOM IPOTUBOHAKOILICHK, Ha OCHOBE aJrOPUTMa, YCJIOBHOIO MHTerpuposanue. Poct
MHTErPAJIbHON 9aCTH IPEKPAILAETCH, €Car 1Ppou301io nacsuuenue cuiabl T0Ka (|1 | > Inaglyr - 0 < 0)

4.2.10 Feedback encoder

B stom cirydae Bce mapaMeTphbl MOTOPA, B TOM YHC/IE TTOJIOKEHNE U CKOPOCTD JBUYKEHUS, U3MEPSIOTCS HEIO-
CPEJICTBEHHO C TIOMOIIBIO HKOJIEpa U NMEIOT Pa3MepHOCTH, OCHOBAHHBIE Ha OTCYeTax 3HKozepa. Ilonoxenne
0TOOPAXKAETCsi HEMOCPEJACTBEHHO B OTCYETAX IHKO/AEPa, CKOpocTr Beipazkaiorcss B RPM - oboporax B MunHyTY.
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CKOpOCTb IBUKEHUS PACCUMTHIBAETCA KOHTPOJLJIEPOM HA OCHOBE JIAHHBIX 00 M3MEPEHHON CKOPOCTH U 3HAde-
HUW KOJIMYECTBA MMITYJILCOB HKOEPA Ha OJWH TIONHBIH 000POT OCH MOTOpA, YKA3aHHBIX B OJIOKE HACTPOEK
obparHoii cBsi3u BO BKianake Hacrpoiika kuHemaruku apuxkenus (I[[Tazoswi deuzamens), (DC momop). O1-
MEeTHM, 4TO B CJiy4ae ucnosib3oBanus DC MoTopa pestcumv, noddepircanii, 3a0anHotl CKOPOCMU, 08UNCEHUA
6 3a0aHHY1 MOYKY U BCE IPOU3BOAHBIE OT HUX paboTaloT ¢ moMolplo anropurmos PID-peryaupoBanus n
TpeBYIOT coomeememeyuus Hacmpoer. i naroppix ABuraTesieil pexkumM BeAyIIero SHKOAEPa ONTUMU3U-
DYeT yTpaBJieHWe IBUTATENIEM, 33 CUET Yero YMEHBITAIOTCS TIyMbl MPU JIBUKEHUH, CTAOMIBHO TTPOXOISTCS
DE30HAHCHBIE CKOPOCTH, JOCTUTAETCsS DOJIBINAsi CKOPOCTh BPAIEHUs TT0 CPABHEHUIO C PEKUMOM pabOTHI 6€3
SHKOZIepa, 0€3 PUCKa, TIOTEPH ITAroB, TPW KOTOPBIX COMBAETCS KOOPAWHATA W TPEOYETCsT OBTOPHAS KaAUO-
posKa.

Hosprii anropurm gocrynen ¢ upomuskoit 4.0.7+. Wcnons3yiire Xilab 1.13.13+ ycranosure mapamerp
Feedback B8 Encoder B nacrpoiikax Device -> Stepper motor page.

4.2.11 Feedback encoder mediated

Pexxum «Feedback Encoder mediated» npenunasnaden ajis cucrem ¢ 00abminMu JII0MTAMU, TO3BOJIA JOCTHIh
JKeJ1aeMOil KOOPMHATBI [OCJI€ HECKOJIbKUX TOBTOpeHuil (B cpearem or 3 10 10). TOT PeKUM UCIOIB3YeTCst
JIId IIarOBBIX JBHUIATEJICH.

B nannom pekume BCe mapaMmerpbl MOTOPA, BKJIIOYAs IIOJOXKEHUE U CKOPOCTh, 33/1al0TCH U OTOOPAKAIOTCS
Ha OCHOBE JAHHBIX 3HKOAepa. OIHAKO B KOHTPOJLIEPE CAMO JIBUKEHNE OCYIIECTBIISETCS B ITarax.

IpwaImn paboTs:
e 3aJaHHasi KOOPAWHATA, [OJy9YeHHAs] OT BHENIHEro uarepdeiica, npeobpasyercs B KOJIUIECTBO IIATOB.
e KoHTpOJIJIED BBHIMOJHSAET MEPBYIO UTEPAIWIO JIBUKEHUS HA PACCINTAHHOE KOJMYECTBO IIIATOB.
e Ilo 3aBepiennn ABUKEHNS KOHTPOJIJIEDP TPOBEPSeT (PAKTUIECKOE MOJIOKEHUE TI0 JAHHBIM HKOIEPA.

e Ecin dakTrdeckoe MOJI0KEHNE OTINYIAETC OT 3aJaHHOTO, PACCIUTHIBAETCS HOBOE OTKJIOHEHUE, U MIPO-
IIECC TTOBTOPSIETCS [0 JOCTUKEHUS HEOOXOIMMON TOYHOCTH.

DTOT aJITOPUTM 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 aktuBanuu B X1Lab: ycramosure mapamerp «Feedbacks na «Encoder mediateds B mactpoiikax: Device
-> Stepper motor page. dnsa akruBanuu B 6ubaunoreke Libxime: ucnonb3yiire set feedback settings u ¢ar
FEEDBACK_ENCODER_MEDIATED.

4.2.12 Pexxnmbl OCTaHOBKWN ABUXXEHUS
B kouTpomIEpe CYIIECTBYET ABa PEKUMA TTPEKPAIECHUS TBUKEHUS:
o HewmenenHasi OCTaHOBKA;

® OCTaHOBKa C 3aMeIJIEHHuEeM.

4.2.12.1 HemepnenHas ocraHoBKa

Hewmennennas ocranoBka mBmzkeHus mponcxoaut mo komaxme STOP. Konrposiep crapaercs MTHOBEHHO
OCTAHOBUTDH BPAIIIEHUE BAJIA, IBUTATE . ITO MOXKET IPUBECTH K MPOILYCKY IAr0B B IIIATOBOM JIBUTATEJIE, €CIIN
HE MCMOIb3yeTcst O0paTHas CBA3b. Pe3koe mpekpaleHne IBUKEeHNs MOYKET MaryoHO BiIUAThH Ha 000PYI0BaHUE,
HaIPUMeEpP, MOXKeT IMPOU30UTH CABHUr OOPA3IOB HA IPEIMETHBIX CTOJUKAX MUKPOCKOIIOB WU TOTPe0OBATH
JOIOJHUTENbHON IOCTUPOBKU ONTUYECKON JIMHUM I10OCJIE PE3KOU OCTAHOBKH.
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IIpenynpexaenune: Korjga KOHTPOJIED HACTPOEH HA OCTAHOBKY 110 CPabaTbIBAHUIO JIEBOIO/IIPABOIO
KOHULBO20 GHLKAIOYAMEAS, TO BCETIAA TTPOUCXOINUT IKCTPEHHAST OCTAHOBKA TIPH JOCTUKEHUN KOHIIEBOTO
BBIKJIIOYATE IS, DTOrO HAIO M30erarh.

4.2.12.2 OcraHoBKa C 3amepsieHNEM

OcraHOBKa IBUKEHUS C 3aMeJIEHIEM BhIMOIHseTCs 110 KoMauae SSTP. B 3ToM pexkume MpONCXOIUT IIaBHAS
OCTaHOBKa ¢ 3amemyienneM Deceleration, eciii OHO He OTKJIIOUEHO B HACTPOIKAX J6UINCEHUA C YCKOPEHUEM .

Ilpenynpexaeuue: Eciu dsuoscenue ¢ yckopernuem OTKIIOYEHO, TO PASHULIBI MEXKLY PE2KMMAMM OCTa-
HOBKWU C 3aMeJIJIEHNEM U HeMeJJIeHHOiT ocTaHoBKHu He Oyaet. I1o komanae SSTP Oyner mponcxoanuTh pe3Kast
OCTAHOBKA.

4.2.13 PID anroputm gnsa ynpasneHuss BLDC pgsuratenem

4.2.13.1 Onwncaune anroputma

Vupasnenne BLDC msuraresnem ocymiectsisiercsi ¢ momorbio PID perymsropa. Perymupyemoit Besmmannoit
SABJIsIETCS KoopAauHaTa. st obecriedeHns BO3MOKHOCTH JIBUYKEHUS, CAMa PEryIupyeMas KOOPIUHATA U3Me-
HSIETCsl B COOTBETCTBUU C YCTAHOBJIEHHBIMU HACTPORKAMU JBUYKEHUS M TIOCTYNUBITUMEU KOMaH aMu. V3mers-
IOIIYIOCS BO BPEMEHH PEryJjiupyeMyio KOOPAMHATY faJiee Oy/1eM Ha3bIBaTh Oeryiieil mo3unueii. ¥ npaBiIsdionmMm
CUI'HAJIOM PEryJIaTOpa ABJAETCS MOILY/b BEKTOPA TOKA, KOTOPBIH (BEKTOD) YAEP:KUBAETCS TEPIICH UK YIAPHO
poropy. @opMmyia Jjisd BEIUUCIEHUS YIPABIISAIONIErO BO3IEHCTBUS:

E(t)
dt

U(t):]+P+D:KP-E(t)+Ki/E(t)dt+Kdd ,where :

U (t)- yupasisioiiee Bo3aeiicraue
E(t)- pasanna Mexay Geryimeli KoOpAWHATONW 1 TeKyIreil KOOpIMHATOH 1BHUraTess

Ky, K, Kq - Koo GUnmenTs ycuIeRns TpoTopIoHaTbHON, HHTerpanbHoi n nuddepeHuaaibHoi coCTaBIsA-
IOIIUX Peryisitopa, coorBercTBenHo. KoaddumuenTor peryasaTopa 33/1al0Tcs ¢ MOMOIIBIO COOMEEMCmEl10uLe-
20 menro nporpammbl XiLab uiu ¢ nomorinpio Boizosa dbyukiuu set pid _settings(), (cm. pasuen Pyxosodemeso
70 NPOZPAMMUPOSEHUIO).

PID-ko3ddunments: B anropurme ynpasieans BLDC umeror Tot ke cmbici, aTo u B ynpasiaerauun DC. Cu.
BAUSHUE PA3IUIHBIX cocTaBasaonmx PID, pekomenaamum o HacTpoiike u 3aMedanus B raase PID anzopumm
ona ynpasaenus DC deuzamenem.

4.2.13.2 Pyynas Hactpoiika koadduumnentos PID-perynstopa

Ins toukoii HacTpoiiku kodddunmuentoB PID-perymsTopa CyIecTByeT cCrnenuajbHOE OKHO MPOTPAMMBI
XiLab. B okue BbiBOmmTCs 3aBuCcHMOCTH OT Bpemenu ckopoctu BLDC-gBuraresnss w OmmbKu CIeI0BaHUS
COOTBETCBYIOIIEN KOOPAWHATE, BUJ, OKHA MOKAa3aH HA CKPWHITIOTE HUXKE.
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Puc. 4.14: Okno macrpoiiku PID perymnsropa.

15 KOpPEKTHOH PAbOTHI ABUTATENA HYKHO JOOUTHCS YCTOWYMBONW KOMITEHCAIIUY ONTHOKY CJIEOBAHUS.

4.2.13.2.1 Wlaru no Hactpoiike k03 huuymeHTos:

1. Jna wagasna myxuo oneautb PID-koadbdunrentsr. YaureiBas CTPyKTYPy YIPABJISE€MOIl CHCTEMbI, UX
MOKHO BBIYUCIUTD 110 YIPOIIeHHbIM (hopMysaaMm. [ljist 9TOro uCrosib3yoTes mapaMeTpol U3 JT0KYMEHTa-
MY HA COOTBETCTBYIOIIUI IBUTATEb U TIO3UIIHOHED.

e K, - sneKrpoMexanndeckuit koaddurment apurarens [H / A] (MoMeHT co3aBaeMblii CHiIoi TOKa
1 A). Moxer GbITh BHIMICICH Kak oTHOmenne K, = £= rne F, - noMunanbaas (MaKCHMAIbLHOE)

n

T
ycuJie co3zaBaemoe ApuraresieM, [, - HOMUHaJIbHAs (MAKCUMAJIbHAs) CHJIA TOKA.

e M - macca Harpy3ku (Kr).

M
K ®

Lo —
IIpumep muaga moaBukkum 8MTL1301-170:

e 3arpyzxaem npoduib i 310 noasukku. 3 rero y3naem pedonrabie PID-kosdduiimenTo:

Kp 200 000, Ki 250, Kd 625.

o Koapduyuenm km paccanrsiBajics mo hoOpMyJie BbIIIe, s JAHHOTO TO3UINOHEPa, OH PABEH
12,9.

e Ucnonb3ys dopmyny nocuuraem PID koadduuumentor nos maceot 4,7 ke, 0 = 4.7/12.9 =
0,3643.

e 3HadeHue o, KOTOPOE MbI HANLIA paHee 1o (dopmyste, ymHO)KaeM Ha Aedontuasie PID ko3d-
GUIIEHTHI 13 TPOQPUIST U MOy TaAeM:
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— 200000 - 0, 3643 = 72860;
— 250-0,3643 = 91,075, okpyrasem 10 91;
— 625 -0,3643 = 227,6875, oxkpyrasem 10 228.

2. BoicraBurh KO3 PuimeHThl, paccuyuranibie 1m0 ¢gopmyiaMm, Haxarb Apply. B zaiasrnom oxne XiLab
HaykaTh KHOMKY Zero. B mome Move to BoicraButh 0, ormpaBuTh kKomanmy Move to. /Isurarens mo7-
KE€H OCTAHOBUTHCA. [lompoboBaTh CABUHYTH TO3UINIO0 PYKAMU, YOEIUTHCS, 9TO OTKJINK TMPABUIBHBIHN -
JIBUTATEJIb CTAPAETCA BEPHYTHCs B HYJIEBYIO MO3UIHUIO (PEBEPC YHKOAEPA HACTPOEH BEPHO).

3. B nacmpotixar dsusicens, BBICTABUTh MaJIEHbKYIO CKOPOCTh, HaxKaTh Apply. B 2aa6mnom okne Havars
aBuzKeHne B cTopony. Ecu Haunnaorcs BuOpaIuy U CPBIBBI, HY2KHO yBEJINIUBATH Aud epeHnnaabHbIit
k03 dunuent (Kdf), ypenmuunsars, moka 3aMeTHO yMeHbIEHNHE KOJTEOAHHNA CKOPOCTH OKOJIO TPeOyeMo-
T'O 3HAQYECHUI.

4. Ecnu Bubpanuu uMeroT 3ByKOBbIE YacTOThI (IIO3UIMOHED U3a6T IPOMKHIl 3BYK DU JIBUMKEHUH), BO3-
MOXKHO, cyieayer yMeHbIuTh Kodddunuent Kd wiu Bce KoadppumueHTs! TPOIOPIHOHATILHO.

5. Unrerpanbubiit koabduumenr (Kif) orsevaer 3a nonasanue B 1e/1€By10 HO3ULMIO, /Jlst IPOBEPKU Y100~
HO MCMO/Ib30BaTh KoMaHay Shift on.

6. s Gosree TouHOIM HACTpOitku KoddbduimenTos ucmoab3yiite okao Oscilloscope, B 9ToM OkHe Bu3ya-
JIM3UPYETCS OIMMOKA CJIeTOBAHMUSA JIsi TaHHBIX ITApAMETPOB JABHKEHHUsS. UTOOBI OTKPBHITH OKHO HYKHO
naxkarb kaonky PID tuning.

7. Tlocme Toro, kKak KO3(MUIMEHTH HACTPOEHBI, MOYKHO WX MPOMOPIIHOHATIBLHO MEHSITh, 3TO COOTBETCTBY-
eT yBeJMYeHNIO /YMEHbBIIIEHUIO MACChl, OTKJINK Ha BO3/EfCTBIE CTAHOBHUTCS Gosiee/MeHee MOIIHBIM. JTo-
OUTbCA TOrO, YTOOBI PE3KNME OCTAHOBKM HE MPWBOIMJINA K CPBIBAM IBUXKEHUS.

4.3 OcHoBHble BO3MO>XXHOCTU KOHTpOJIJiepa

4.3.1 Mopaep>xnBaembie TUMbl ABUraTenei

B macrosmmit MoMeHT KOHTpOJLIep noaaepskupaer mrarosbie n DC geurarenn. XapakKTepUCTUKA TOIICPIKH-
BaeMbIX ,ILBI/IFa,TeJIeI'/JI MO2KHO ITOCMOTPETDH B pPa3aeiie Texnuweckue Tapaxrmepucmury .

4.3.1.1 Llarossbie asuratenm

OCHOBHBIM ITAPAMETPOM IIATOBOIO JBHUTATENs SBJIAETCH €10 HOMHHAJIbHDIH TOK. HoMuHampHBI TOK ABHra-
TeJist MOYKHO YCTaHOBHUTH BO BKIaAKe Hacmpoira kunemamury deusicenus (Illazosud deuzamens).

Baxkmo: YcraHOBKA 3aBBIMIEHHOTO TOKA MOCTEINEHHO MPHUBEIET K MEPErPEeBy ABUTATENSI U €r0 (PU3nIecKoit
nosiomke. O6g3aTeIbHO POKOHTPOIUPYHTE, 9T0OBI ObLIT YCTAHOBIEH HOMUHAJIBHBIA TOK, COOTBETCTBYIOIIUI
UCIOJIB3YeMOi noaBuKKe. B mpemsycranoBieHHbIX TPOMUIISAX [TOIBUKEK BCe HACTPONKHU YK€ CHEJIaHbL IPa-
BUJIHHO.

JpyruM BaXKHBIM MAPAMETPOM SBJISETCs DEXKUM JIeJIeHns 1ara. B MOJIHOMIAroBOM peXKuMe [IBUTATEIb Iie-
peMeniaercs Ha BeJMvuHy yria mara (Haupumep, asuraresb ¢ marom 1,8° cosepriaer 200 maros 3a oxuu
LOJIHbIHA 000por). B pexume Jesienus mara OCHOBHOM 1Al JABUIATE/s MOXKET JeuTbes 10 256 pas. denenue
ara yaydIraeT TJIaJKOCTh MepeMeeHnii 1 MUHIMu3upyeT 3h@dEKTh PE30HAHCA HA HU3KUX CKOPOCTSIX.

JOCTyIHEL clieLyiomue pezKUMBL [IeJIHAS [Iara;
e 1 (monmblii) mar
e 1/2 mara

e 1/4 mara
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e 1/8 mara

e 1/16 mara
e 1/32 mara
e 1/64 mara
e 1/128 mara
e 1/256 mara

Pexkum mukporniara ycranasiauaercs Bo BKaagke Hacmpotka xunemamury deusicenus (Llazoswii deuza-
meab) WM KOMaHJAMKU HACTPOAKU MOTOPA, CM. pasien Onucanue npomokoss 06Mena U OUCAHUE COOTBET-
CTBYIONMMX (DYHKINH B pazaene Pykosodcmeo no npozpammuposaHuio.

IIpumeuanue: Kourposuiep Bcerza ucnoib3dyer BHyTpenHee aesnenue mara 1/256. Ilpu cvene nosnb3osa-
TesleM JiesieHus mara Ha bosee rpyObriit, B IIO orobpazkaiorcs TOIBLKO KpaTHble Oojee TpyboMy JIeTeHUI0
[O3UIUH, YCTAHOBKA U IIE€PEeIada CTAHOBUTCS BO3MOXKHA TOJBKO B TAKHUX, DOJiee TPYyObIX JeIeHUsIX. JTO Cle-
JIAHO JJIsT TIOJJEPYKKH YCTapEBIero 1 COBMECTUMOCTH ¢ y e cyrectsyionmm 10, paboTaromnm Ha TeTeHnsIX
mara mMajoit kparuoctu. C apyroit cTOpoHbI, paboTa HA HAUOOBIIEM IEIEHUH IIAra MO3BOJISIET JIBUTATHCS
HamnboJiee TJIaBHO M THXO HA MAaJIbIX CKOPOCTSX.

Eme OJIUH HEIIOCPEACTBEHHDbIM IIapaMETPOM LIArOBOI'O ABUIATEId ABJIACTCA KOJIUYECTBO IIOJIHBIX IIAr'OB HA
000pPOT. DTa HACTPOITKA HE BIMsIET HA JBUKEHNE, HO UCTIONB3YETCs B OJIOKE KOHMPOAA NPOCKAAbIDEAHUS WA
npu pabore ¢ 00PATHOM CBA3BIO IO SHKOJEPY .

IIpumeuanme: Kourposiep moaaepKuBaeT MIAroBble JBUTATEIN C JATIHKOM OOpPATHOM CBSA3M - IHKOE-
poM. DHKkodep MOMKET UCLOJIL30BATHCH KAK OCHOBHOW JaT4uK 10J0xkeHus (nodpobnee) uiam Jyisi obHapyxKe-
HUS TIPOCKAIb3bIBaHus, JiodTa uim norepu maros (nodpobnee). Vcnomb3oBanue HKOAEPA CIOCOOCTBYET
CTAOWJIBHOMY MPOXOKIEHUIO PE30HAHCHBIX CKOPOCTEH 6€3 CPhIBA, JBUKEHS.

4.3.1.2 DC pgsuratenu

B ommuuu or marosoro asuraresis, mjisi ynpasienus DC aBurarejieM KOHTPOJLIEPY HEODXOAMMO HAJIUYUU
00paTHOI CBS3W MO3WINK JABUTATENA. B HACTOsAIIEE BpeMs, B KQ4eCTBE TaTIYNKa OOPATHON CBA3U MO IEPIKU-
BAETCS TOJIBKO 2HKOJED.

OCHOBHBIMHU TIApAMETPAME JIBUTATEJIsT SIBISIOTCA MAKCUMAJIBHBI TOK M HANPSKEHUE, KOTOPbIE YCTAHABJIM-
Batorcd BO BKuajake Hacmpotra xunemamury deusicernus (DC momop). OCHOBHBIM 1apaMerpoM axkodepa
ABJIIETCS KOJIWYECTBO OTCUYETOB Ha 0OOPOT.

Ba>kuo: YcraHOBKa 3aBBIIIEHHOTO TOKA MOCTEIEHHO MPUBEIET K MEPErPEBY ABUTATENS U €r0 PU3NIECKON
nosiomke. O6g3aTeIbHO TPOKOHTPOIUPYiTe, 9TOOBI ObLT YCTAHOBIEH HOMUHAIBHBIA TOK, COOTBETCTBYIOIINI
HCIIO/IB3YeMO# moABuKKe. B mpemsycranoBieHHbIX TPOMUIIAX [TOIBUKEK BCe HACTPONKHU YK€ CHEJIaHbL IPa-
BUJIHHO.

Baxknuo: YcraHoBKa HENPABUIHLHOIO 3HAYEHUS KOJMIECTBA OTCYETOB SHKOAEPA HA 000POT MPUBEIET K TOMY,
9TO yCTAHOBJIEHHOE 3HAYEHHE CKOPOCTH HE OyJeT BbLIEPKHUBATHCS IPABUILHO. B HEKOTOPBIX Cilydasix 3TO
MOKeT TIPUBECTHU K TTOJIOMKE MOJABMKKHN WJIN PeIyKTOPA.

Vupasneaune DC asurareneM mpomsBoautcs ¢ momoinbio PID pezyasmopa. Tlepen nagamom paboThl peKo-
MEH/IyeTCsl BHEMATEJIbHO O3HAKOMUTbLCs C pasaenoMm PID anzopumm das ynpasaernus DC deuzamenem.
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Baxxnao: Hempasunbubie HacTpoiiku PID perynsaropa MoryT npuBecTu K MOJOMKe TTOABUAKKHU. B mpemycra-
HOBJIEHHBIX TPOMUIAX TMOABUKEK BCE HACTPOUKHM yKe CAeJIaHbl TpaBuabHO. Be3 kpaiineii HeoOX0IuMOCTH He
PEKOMEHIyeTCsI CAMOCTOSITETbHO M3MEHATh JAHHBIE HACTPONKH.

4.3.1.3 BLDC gsurarenu

IIpoumBku Bepcun 4.1.x u HOoBee noaaep>xkuBarot yipasiieane BLDC. Kak u gua DC, gnsa ynpas-
nerns BLDC meoOxoanM maTank oOpaTHO cBs3u. B HacTosiee BpeMs: B KA9eCTBE JATINKA 00pPATHON CBA3M
MTO/IIEPYKUBAETCSA TOJBKO IHKOEP.

OCHOBHI)IMI/I IIapaMeTpaMu ABUT'aTeJId ABJIAIOTCA MaKCHUMaJIbHBIN TOK U HallpA>KeHue, KOTopbl€e YyCTaHaBJIMBA-
10TCst BO BKyIaake Hacmpotixa xunemamury deusicerus (BLDC momop). OCHOBHBIM TIapaMeTpoM sHKodepa
ABJISIETCS KOJIMYIECTBO OTCUETOB Ha 0OOPOT.

Vupasneane BLDC pgpurarenem mpoussogutcst ¢ momorsio PID pezyasmopa. Tlepen sagamom paboThl pe-
KOMEH/IYeTCsl BHUMATEIBHO 03HAKOMUTHCS ¢ pazjaenoMm PID anzopumm das ynpasaernus BLDC deuzamenem.

Baxmno: Kak u gma DC gBurarensi, BaXKHO yCTAHOBUTBH MPABUJIHLHOE 3HAYEHNE MAKCAMAJIBLHOTO TOKA, KO-
JIMYecTBAa UMITYJIbCOB Ha 000poT, PID-k0addunmentos. Takke Ba’kHO yCTAHOBUTH MPABUIBHOE 3HAUECHUE
KOJIMYECTBa TOJI0COB. HenpaBuibHble 3HaYEeHUsT MOTYT IPUBECTH K TIOJIOMKE

IIpumeuanue: [lpu BRIIOUEHWNM KOHTPOJIIEPA U MEPBOM JIBUKEHUHU MO3UIMOHEPA MOTYT HAOJIOIATHCS KO-
JebaTe/bHbIE JIBIKEHUs. JTO HOPMAJIbHOE TOBEIEHNE, CBI3aHHOE C TEM, 9TO KOHTDPOJIJIEP M3HAYAJIbBHO HE
3HAET TEKYIEro MOJOXKEHHUs MO3UITUOHEPA, TOCKOIbKY HE MOIIEPKUBAET JATIUKNA XOJIa Wik aDCOJIOTHBIN
sukozep. Ilocse mepBoro nBuzKeHusT KOHTPOJIIED ONPEIesieT MOJOXKEHHe, U 10 CIELYIOMEro OTKIIYeHUsT
nuTanusg Oyser paborarh CTaOUIbHO, 0€3 KoIeOaHmil.

4.3.1.4 Kpurepuin BbibOpa gsurartens

s ynpaBiienre TOKOM B OOMOTKAX [BUTATESIX UCIOIb3YETCs MPUHITUI IITHPOTHO-UMITYIbCHOM MO/TYJISAIINN,
UPUBOALAIIMIT K KOJIeOAHUIM TOKA HA 4acToTe MOJyJsiiiuu (TaK HA3bIBAEMbIN «TOKOBbBIH puiiily ). B 3aBucu-
MOCTH OT TIapaMeTPOB UCIOIb3YEeMOr0 ABUraTe s (MHIYKTUBHOCTD €r0 0OMOTOK, OMUYECKOE COTPOTUBIICHE )
pHUIILT MOXKeT ObITh pa3ubiM. Takue pe3kue KoedaHus TOKA MOTYT MPUBOIUTH K TOMY, YTO MOTOD HArpeeTcs

CHJIbHEe, YeM OXKUJAETCA NP HOMUHAJBbHOM TOKE, T.€. Ij%;‘;" > 1, e RISQ - MOIIHOCTb, KOTOPasi O2KUJaJ1acCh

s

OBbI TIPU MPOXOXKIEHUU TMOCTOIHHOIO TOKA I, Preq - AEHCTBUTENbHAS MOIITHOCTD, BBIIE/IAEMas B JBATATEE.
YT0o0Ob! OIEHUTH TIEPETPEB, PEKOMEH/IYEM BOCIIOIH30BATHCS CJAEIYIONNM rPadUKOM:
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Relative heat

0.0 T 0.5 T 1.0 1.5 T 2.0 2.5
Tab 1 DCERE13 R—;- DCE1524
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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,
COOTBETCTBYOMIHMI JBUraTesnb), T - Bpems mepuozga Mopyiadiuu. Ero cienyer B3garb paBHbiM 51.2 MKC
71 [IAroBBIX ABUTrareseil u 25.6 MKC [Jid ABUrareseil IOCTOSHHOIO 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 aisa aBurarenas 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 Hanpsikenun B 30 B aBurarens marpeercs B ~ 1.65 pa3 cuabHee 4eM OKHUIACTC.

s obsieryenus paboThl, BCE OCHOBHBIE [IBUTATEJIM W WX MAPAMETPbI ObLIM PACCYMTAHBL (CM. SHaueHus
napamempa RT/L dasn nexomopox momopos).

4.3.2 OrpaHu4utenu Ha ABuraTensix

s obecriedenust 6e30macHoit paboThI ABUrATENEH IPELIYyCMOTPEHBI OTPAHUIHUTE/H IO TOKY ¥ HAIIPSKEHUIO HA
0OMOTKaX JIBUTATENISI, 8 TAK K€ OIPAHUYEHNE MAKCUMAJBHBIX 000POTOB OCH MOTOpA. JlaHHBIE OrpaHUYEHHS,
€CJIM OHU AKTUBUPOBAHBI MPUBOISAT K TIJIABHOMY CHUYKEHUIO MOIIHOCTH W CKOPOCTH BPAIEHUS 0 3HAYEHUH,
MPUBOASAININX K CHUXKEHUIO OTPAHUYMBAEMBIX MMAPAMETPOB 0 YCTAHOBJIEHHBIX 3HadeHwuii. Jlannas dyHKIMs
OIEPUPYET CO 3HAYECHUSIMYU TOKOB U HAMPSKEHUH HEMOCPEICTBEHHO HA MOTOPE, B OTJIUYHE OT KPUTHICCKHUX
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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. 4.16: IlogkmroderHne KOHIIEBUKOB TUIA, «CYXOH KOHTAKT»

4.3.3.6 PacnonoxeHne KOHUEBbIX BbIK/KOYATEsNEN HA TPAHCIATOPAx

KonTposnepy HeoOXOAMMO yKa3aTh KaKON W3 KOHIEBBIX BBIKIIOYATENEH OyneT JeBbIM, 4 KAKOH - MPaBbIM.
WNuorja s1o 3apanee HEU3BECTHO, a U3BECTHO JIUIIb, 9TO 004 KOHIIEBUKA MMOJIKJIIOYEHbl 1 CPAOATHIBAIOT KaXkK-
JIBIH TIO TOCTUKEHWN CBOE TDAHUIILI MepeMerenus. Keim HenmpaBuibHO HACTPOUTh KOHIIEBUKHU, TO MO3WIIH-
OHEp MOXKET 3aKJIUHUTH. 1109TOMYy KOHTPOJIIEDP TOIIEP’KUBAET MPOCTYI0 (DYHKIHNIO OOHAPYKEHUsT HEBEPHO
HAaCTPOEHHBIX KOHIIEBUKOB, OCTAHABIMBAACH O 000MM W3 HUX. Y 0eIuTeCh, 9TO 00a KOHIIEBUKA HE aKTWBHBI,
WX MOJISIPHOCTH HACTPOEHA ITPABUILHO U BKIOYEHA OCTAHOBKA IO 0OOMM KOHITEBHKaM. BKiounTte girar obHa-
PyKeHNsT HEIIPABUIHLHOTO MOIK/IIOYEHNsT KOHIIEBUKOB B COOTBETCTBYIOMEM Mmerto XiLab. Haunure nsuxkenne
B JIIOOYIO CTOPOHY JI0 OCTAHOBKM JIBM2KEHMSs 110 KOHIEBUKY. Eciiu JBuKeHnue ObLIO BIPABO, a JI€BbIA KOHIE-
BUK CTaJl aKTUBHDLIM, WUJIM HAO0OPOT, TO HY?KHO MOMEHATHL KOHIEBUKHN Mectamu (cM. Hacmpotixa duanaszona
deudICENUA U KOHUEEbIT cbikaowamened). Tlpu obHapyKeHUr HEBEPHOIO CpabaThbIBaHUs KOHIIEBUKA KOHTPOJI-
Jiep MoXKer nepeiitu B pexkuM Alarm, eciu BKIIIOYEHA COOTBETCTBYIONIAsT HACTPOUKA B MEHIO KPUMUMECKUT
napamempos .

Ilpenynpexjgenme: 3ammra OT MEPEMyTAHHBIX KOHIEBUKOB HE TAPAHTHPYET, UYTO O IMPODJeMe mepe-
MIyTAHHOCTU MOXKHO 3a0bITh. OHa JUIh 00/IerYaeT MepBOHAYAIBHYIO HACTPOMKY. Henb3s, B gacTHOCTH,
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HAQYUWHATH ABUXKEHHNE €CJIN KaKOM-1100 KOHIIEBUK aKTHUBEH, JTaXKe IIpu BKJIIOUYEHHO (byHKLLI/II/I 3aIlIUTHI.

4.3.4 AsTOoKanubpoBKa AOMalLHer No3vunmn

ABToKaMOPOBKA UCIIOJIB3YETCs JIJId ONPEIE/ICHUs U YCTAHOBKY MOJBUXKKM B HAYAJIbHYIO IO3UIHUIO (TaKKe
ee MOXKHO Ha3BaTh <«JIOMAIlHel» uiu «HyseBoil» ). KaaubpoBka cBOAUTCS K aBTOMATHYECKOMY TOYHOMY 00-
HAPYKEHUIO KOHUEBUKA, CATHATIA damyuka 000pOmMO6 W MOMEHTA MOCTYIUICHUST 6HEUHE20 CUZHANAL, OIPe-
JIEJISTOIIErO HYJIEBYTO MO3UIAIO, U CMEMIEHUIO OT Hee Ha 33JJaHHOE 3HAYEHUE OTCTYIA. DTO MO3BOJILET HAYATDH
paboTy B CHTYyaIlWH, KOT/Ia TeKyIlee MOJI0XKEeHe TO3UIMOHepa He W3BECTHO, HO M3BECTHO PACIOJIOKEHNE OJI-
HOI1 pernepHoil TOYKK (UCXOIHOTO MOJIOKEHNS ) OTHOCUTEILHO KOHIIEBUKA UM KAKOIO-JIM00 APYroro CUrHAJIA.
TIporecc aBTOKATHOPOBKHU HE TPEOYET OT MOJIb30BATENIS HABBIKOB IIPOTPAMMHUPOBAHMS.

Penepuast rouka (CUrHAN OCTAHOBKM) OLPEIEJISeTCs OJAHUM U3 TPEX CIOCOO0B B 3aBUCUMOCTH OT BbIGDAHHBIX
OJIb30BaTEIeM HACTPOEK:

o JIBUKeHUE JI0 KOHUECGUKD - B TOM CJIydae MCIOJb3YIOTCH TEKYyIe HACTPOWKYM KOHIEBUKOB (Pacmosio-
JKEHUE, NOJISIPHOCTD), CM. padzen Hacmpolka 0uanasona 06UiCEHUS U KOHUEBHLT GbLKAIOYAMENE .

e JIBmKeHHWe 70 MOCTYIJIEHUsI CUTHANA C damuuka 000pomoe - B TOM CJIy4ae UCIHOIb3YIOTCS TEKYIne
HACTPOUKHU JaT49uKa 000poToB, cM. pazaen Konmpoasb nosduyuuy.

e JIBuKeHue J0 MOCTYIJIEHNS CUTHAJIA HA 6200 CUHLPOHUSGUUY - B ITOM CJIydae MCIOIb3YIOTCH TEKYIIHe
HACTPOUKH BXOJA CHHXPOHUBAINHN, CM. paz3es Hacmpoliku cunTporusayuy, eCI BXOA, CHHXDOHI3AITAN
IPOrPAMMHO BBIKJIFOYEH B COOTBETCTBYIOINX HACTPOMKAX, TO 0OpabOTKa CHTHAA CO BXOAA CHHXPOHH-
3alli¥ HUKOIJ/IA HE ITPOU30MIET.

Ilpenynpexaenmne: Eciau BXO CHHXPOHH3AIUHU BBIKJIIOYEH IPOTPAMMHO B COOTBETCTBYIOIIUX HACTPOI-
Kax, T0 00pabOTKa CUIHAJIA CO BXO/IA CUHXPOHU3AIMNH HUKOLA HE [IPOU30M/IET.

4.3.4.1 CraHpapTHbIii anropuTM MOvCKa AOMaLUHER no3uuun

B 3aBucumocTHu OT HACTPOEK MPOIIECC ABTOKAJUOPOBKY MOXKET ITPOUCXOIUTH TI0 TpeM ajropurmam. CtanmaapT-
HBII IIOUCK ,ZLOM&LHHefI MO3UIUN 3aK/JII09a€TCAd B TOM, YTO KOHTPOJIJIED HAYUHAECT IIepeMenienne ¢ 3a/1aHHbIMA
apamMerpaMu CKOPOCTH U HAIIPABJICHUs JBUKEHUS JI0 MOy YeHrsT CUrHAJIa OCTaHOBKHU. CKOPOCTH aBTOKAJIND-
POBKH, KaK IIPABUJIO, 33JaeTCsd Oojiee HU3KOi, 9eM CKOPOCTb OOBITHOIO JIBUKEHUsI, ITOOBI «HE MPOILyCTUTH
MPUXOJ, CATHAJIA, U TIOBBICUTH TOYHOCTH KAJUOPOBKU. 3aTEM TMPOU3BOIUTCS OE3YCJIOBHOE CMEIIEHNE Ha 00bIU-
HO# pabodeii CKOPOCTH HA 3aJJaHHOE PACCTOSHUE OTCTYIIA.

HonyquHaﬂ TOYKa HA3BIBACTCA UCXOJHBIM ITOJIOZKEHUEM HJIN «,D;OMaH.IHefI HOSI/IILI/IGfD). Baxkno OTMETHUTDL, 9TO
€€ PACIIOJIOZKEHHUE Ha IMO3UIHUOHEPE HE 3aBUCUT OT HAYAJIbHOI'O IIOJIOZKEHH A, U3 KOTOPOIr'oO Ha4daJjaCb KaHI/I6pOB—
Ka.

4.3.4.2 TouHas pokanubposka

Tlocne mocTymieHns CHTHAIA OCTAHOBKH IO3WITHS KOHTPOJIEpa yxke ompeaenerna. Ho mpexkae 4eMm caenarb
CJIBUT JIO JIOMAIITHEH MO3UIUK, MOXKHO BKJIIOYUTD JIONOJTHUTETbHOE JIBUKEHHE JI0 CJIEIYIOIIEr0 CUTHAIA OCTa-
HOBKU (BrOpyIo (ha3y aBTOKaJIMOPOBKU). DTO 1O3BOJILET BBICTABUTH JOMAILIHIOK II0O3UIMUIO C TOYHOCTHIO, JI0-
CTHTAIONIEll Ha HEKOTOPHIX TTO3WIMOHepax 1/256 mara [jist MaroBbIx auraresneif nin 1 orcuera sHKoAepa st
DC u BLDC gpurareneii. Eciu ycranosien coorBercTByomnmii hjiar, KOHTPOJIIEP BPAIAeT MOTOD B 33JaH-
HYIO II0JIb30BaTEJIEM CTOPOHY C HACTPOEHHOI CKOPOCTBIO JI0 TOJIyYeHU:A CUTHAJIa OCTAHOBKU OT MCTOYHUKA,
BBIOPAHHOI'O IIOJIb30BATEIEM. 3aTEM, KaK M IPU UCIOJb30BAHUHU CTAHIAPTHOrO AJICOPUTMA, IIPOU3BOIUTCS
CMeIleHne Ha OOBITHOM pabotveil CKOPOCTH Ha 33JaHHOE PACCTOSAHHE OTCTYIIA.

TMapamerpst BTOpOii (a3bl aBTOKAIMOPOBKE (CKOPOCTD, HAITPABJICHNUE JBUYKEHUS W UCTOYHUK CUIHAJA OCTa-
HOBKM) 33J]aI0TCA HE3aBUCHMO OT HACTPOEK HapaMeTpoB 1epBoil dasbl. Ilpu 3TOM pa3yMHO HCIOJIB30BAThH
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CUTI'HAJI C JAaT9rKa 000pOTa HA BAJLY JABUrATE]Is /10 PEIyKTOPA U COBEPIIATH JIBUKEHUE HA MAJIEHbKON CKOPO-
CTH - 3TO ODECTIEYNT MAKCUMAJIBHYI) TOYHOCTH. TaK KaK CUTHAJIBI OKOHYAHWS TIEPBOTO JIBMKEHUST M BTOPOTO
JBUYKEHNS MOTYT COBIAIATh, TO B 110 mpemycMmorpen crnenuaibHbIil (Jiar 1 Hadajia OTCIXKUBAHNS CUTHA~
Jia, OKOHYAHHUsI BTOPOTO JIBUYKEHUST TOJIBKO MTOCIE COBEPINEHHUsI TIOIyob0poTa Bajia JBUrATEA. DTO MO3BOIAET
n36€eKaTh HEOIHO3HAYHON MOCIIE0BATEIHHOCTH IOy YeHHs CUTHAJIOB O 3aBEPIIEHNH ITI€PBOr0 U BTOPOI'O JABU-
keHuil. B pesysbprare OnuoOHAJIBLHOIO BTOPOIO JABUKEHUS KAJIUOPOBAHHAA [O3UIUS YTOYHAETCS.

IIpumeuanue: Ecau ucnonb3yercs Bropas ¢a3a aBTOKAIMOPOBKH, TO MIEPBOE TEPEMEIIEHNE MOXKHO BBITIOJ-
HATH C BBICOKOH CKOPOCTHIO, TAK KAK OHO JIHUIIh TPyDO KaauOpyeT MO3WUINI0, U TOYHOCTh TaM He Tpedyercs.
Ecsn ucnosnp3oBars st BTopoit (ha3bl ABUKEHUS BTOPOU KOHIIEBUK, [TOBBIIIEHNE TOYHOCTH HE IPOU30MIET,
TaK Kak ero usmdeckue napaMerpbl He OTJINYAI0TCs OT [IapPaMeTPOB IEPBOIO KOHIIEBUKA.

4.3.4.3 BbICTpbIi aNropuTM aBTOKaNIMOPOBKMU

Ilpu akTuBamumm GyHKIUH OBICTPOTO AJITOPUTMA ABTOKAJTHOPOBKH KOHTPOJLIEP HAYMHAET BPAINATH MOTOP
B 3a/IAHHYIO CTOPOHY C OOBIYHOW paboveil CKOPOCTHIO st OBICTPOrO MOMCKA ITOJIOXKEHUsI PErepPHON TOYKH.
Ilocne nocrynsienus curnajia OCTAHOBKM KOHTPOJLIED OTBOAMT MOTOP HA3a/[ HA IIOJIOBUHY 000OpOTA U BHOBb
HAYMHAET JBUYKEHWE B 33JAHHOM HAIMTPABJIEHUH, HO y7Ke CO CKOPOCTHIO, 33 IaHHON B HACTPOWKAX MEPBOil (ha3bl
aBTOKaINOpOBKHU. Ilocie MOBTOPHOrO MOJTyYeHNsT CUTHAJIA OCTAHOBKHU MPOM3BOIUTCS CMEIIEHNE Ha, paboUeit
CKOPOCTH HA 33aJJaHHOE PACCTOsSHWE OTCTyMA. VICTOYHUK CHUTHAJIA OCTAHOBKH TAKXKe 33/1aeTCs HACTPOMKAMHU
CTAHIAPTHOIO AJITOPUTMA.

BoicTphlil anropurM aBTOKaNMOPOBKY ABJISIETCS OIITMMAJbHBIM Jjisi GOJIbIIMHCTBA JBUrATEEH 1 II03UIMOHE-
POB M, KaK MPABUJIO, BLICTABJICH TI0 YMOJYAHUIO B HACTPOHKAX mpoduieil st 6OJbITHHCTBA MTO3UIMOHEPOB
dbupmbr Standa.

4.3.4.4 OcobeHHOCTM aBTOKAIMOPOKU

IMocie ycnemmoro 3aBepiieHnst KaJIuOPOBKU JOMAIIHEH HOBULIUH B CIMPYKMYPE COCTMOANUL KOHMPOAAEPQ
ycranasausaercst dbaar STATE IS HOMED. Ecan nocse 3Toro qomantssist O3UINsT KAKIM-1160 06pa3om
cOumaco (0cmanosKa nNo KOHYEBOMY GHIKAIOUATIEN0, HEMEINEHNAA OCTAHOGKE BO BPEMS IBUKEHUS, 001apy-
Jlcenue NOMepu Uaz06, Iepexot B pesicum Alarm), TO cooTBeTCTBYIOMMiT (HJIAr CHIMAETCS U HYKHO BHOBb
OPOBECTH KATHOPOBKY JOMAIIHEH TO3HUIHN.

IIpumeuanue: Ilonyuaemast B pe3ysbrare KAJIMOPOBKYU TO3UIHST OYIET HEMHOTO 3aBUCETH OT CKOPOCTH, C
KOTOPO# BBITIOJIHSIIOCH TIOCJIETHEE IBMKEHUE O CPADATHIBAHNS BHIOPAHHOTO HATYnKa. [109TOMY 1718 TOYHOTO
MIOTIQ/IAHNUA B Ty 2Ke IO3UIUI0 HE MEHANTE mapaMeTpbl CKOPOCTH.

IIpnmevanne: Ecanm KoManga HemedieHHol 0Cmar06Ky 06UNHCeHUA NI KOMAHIA OMEANUYEHUA NUMGHUA
MOTOpA BBLIIOJIHAIOTCA B MOMEHT, KOIJla MOTOP He BPAIIAeTCA, TO 9TO He cOMBAaeT KaJIuOPOBKY JOMAIIHE
nosurun u duar STATE IS HOMED ne cuumaercs.

Onucanne (pyHKOUHA apTOKAIMOPOBKY JOMALIHEH LO3UUKK [IPUBEIEHO B PYKosodcmee no npozpammupo-
6AHUIO.

KomMmaHabl aBTOKaJIMOPOBKHY TPUBEIEHBI B pasaene Onucanue npomokosa 00mema.

AprokanuGpoBKa MOXKeT ObITH HACTPOEHA NoJb3oBaTeneM B nmporpamme X1Lab na Briaake Device -> Home
position cMm. pazaen Hacmpotxa uczrodnozo noroscenus, a 3amyinena KHonkoit Go home B 2ias61om okHe
XiLab.

Jl1g aBTOMAaTMYeCKOU YCTAaHOBKHM HACTPOEK JOMalrHedl mo3uiuu B KomiieKT XILab Bxomut crkpunm
set_zero. DroT ckpunt m3Mmenser HacTpoiiky Standoff Bkmagku Home position settings Tak, 9T0 TEKyIas
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HO3ULYsA CTAHOBUTCA JOMAIIIHEMH.
Wcnonwr3oBanme cKpumnTa:
® YCTAHOBUTE MOJBUXKKY B KEJAEMYIO MO3UIIAIO,
® BKJIIOUUTE CKPHUIIT U JO2KAUTECh OKOHYaHUA €TI0 BBIIIO/THEHUA.

B pesymbprare mogBuiKKa OKayKeTCsi B TOM K€ MO3UINN, B KOTOPO OBLIT 3aIMyIIeH CKPUIIT, W BCE MOCJIEIYONINne
BBI3OBBI (DYHKITMH aBTOKAJIUOPOBKY OY/IyT MPUBOAUTE €€ B 3Ty mo3uiuio. He 3a0yabre corparums Hacmpotixy
B 9HEPrOHE3ABUCUMYIO MAMSATh KOHTPOJLIEPA.

4.3.5 PaboTa c aHkogepamum

4.3.5.1 ObnacTtb NpuMeHeHUs1 IHKOLEPOB

OHKOIEPhl MPUMEHSAIOTCS I CO3[aHUsS TOYHON M OBICTPOIAEHCTBYIONIEH O0pATHON CBA3U MO KOOPIUHATE
CO BCeMH THIAMHU 3djekTpoapuraresneii. IIpudem obparHas CBA3b MOMKET OCYIIECTBIAATHCA IO TOJTOKEHHUIO
oCH MOTOPA, IO JIMTHEHHOMY IIOJIOYKEHUIO MO3UITMOHEPA, YIUIy MOBOPOTA MOTOPH30BAHHOT'O CTOJIWKA WU MO
JTOO0MY IIapaMeTpy, HEITOCPEACTBEHHO CBI3aHHOMY C IIOJIOKEHHEM OCH MOTOPA U H3MEPSIEMOMY C ITOMOIIBIO
JIBYXKAQHAJILHOTO KBAIPATYPHOTO SHKOIEPA, YAOBIETBOPSIONIErO TPEOOBAHUSM ONMMCAHHBIM B pasaesne 1erHu-
yeckue TapaKmepucmuky I COOTBETCTBYIONIEro Tua KoHTposuiepa. Konrpoanep 8S M C5 nomaep:kuBaer
kak quddepeHnuaabable 9HKOAEPbI, Tak u npocreie (single-ended) sHKOAEPBI, ¢ BO3MOXKHOCTHIO ABTOOIPE-
JeJIeHrus TUIa SHKOAEPA.

Ilpeaynpexaenue: ABTOONpEIEIEHNE THITA SHKOAEPA paboTaeT TOJBKO ¢ dHKOoAepaMu Ha 3.3 B u 5 B
(c morpemHOCTHIO 0.2 B).

4.3.5.2 Yto Takoe KBagpaTypHbIii 3HKOaEpP?

DHKOJIEP - TO JATIYUK MEXaHHIECKOro JBrrkeHus. KBajpaTypHbBI SHKOAEP MPEIHAZHAYEH sl MPSIMOrO
ompesesienus no3unuu ocu. Jlarduk mepemaer OTHOCUTEHLHOE HOJIO2KEHUE OCU B BUJE JABYX JIEKTPUIECKUX
curnanos 1o kanagsam CH A u CH B, cMmemneHHbIX OTHOCUTENBHO APYT APYra Ha YeTBEpTh MEPUOLIA.

Puc. 4.17: Curnajsr na Boixoge CH A u CH B kBagparypHOro sHKOIEPa
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Quadrature Track—.__
o,

Puc. 4.18: Mexannka ONTUIECKOTO KBAAPATYPHOTO IHKOIEPA,

MexanuKa OITHYECKOTO KBAIPATYPHOTO SHKOIEPA IPEACTaBIeHa Ha PUCYHKe. VCIoMb3yI0TCs IBE OMTOMaphl.
IIpunnun paboThl ONTOMAPHI: CBETOIUO/I U JETEKTOD PACIOIOKEHBI HATPOTHUB APYT JAPYTa € PA3HBIX CTOPOH OT
aucka. Korja «OKHO» JMCKa LOLAJaeT Ha JIeTeKTOP, OUTOIAPA «OTKPbITay (BbIXOMHON CUIHAI - JIOMMYECKUT
0). Eciu 1eTekTop 3aKpHIT HEMPO3PAYHOil 9aCThIO JUCKA, TO BBHIXOMHON CUIHAJ JATYUKA — JIOTHIecKas 1.

OcHoBHas XapaKTEPUCTUKA KBAIPATYPHOrO SHKOJEpa — Jucjio maros a oaun obopor (CPR). Cranmaprabie
3HaYeHus paspernedus s saKonepa — or 24 go 1024 CPR. Kaxkapiil nepuon usMeHeHUs CUIHAIA MOMKET
ObITh pacmmudpoBan 1, 2 uim 4 KOZAMH, 9TO COOTBETCTBYyeT pexkmmam paborsr X1, X2 u X4. B mamnom
KOHTPOJIJIEPE UCIIOJIb3yeTCs Hanbosiee Tounblit pexkum X4. MakcumasibHas 9acToTa UMILyJIbCOB dHKOzepa: 200
k' gaa mecummerpuaroro u § MI' mia quddepennnaabHoro sukomepa. MakcuMaabHasS 9acTOTa KasKI0TO
73 CHUCHAJOB DHKOJEPA, 3aBHCUT OT BBIOPAHHOTO dHKOAEpa, Tak s 200 k[ m pexkuma x4 KOHTPOJLIED
crrocoben cuutsiBath 800 000 orcuéros sukonepa B cekyHay. st sukoaepa ¢ gacroroit 5 MI'n B pexxumve X4
KOHTPOJIJIED MOYXKET CYUTHIBATDH 10 20 MUJIJIMOHOB OTCYETOB SHKOAEPA B CEKYHY.

4.3.5.3 Bo3mo0XHOCTU KOHTpOs/iEpa
KonTposiep mMeeT Ba pesknMa pabOThl ¢ SHKOJIEPOM:

® HCIOL30BAHME YHKOJEPA KaK OCHOBHOTO JATYMKA MOJIOKEHUs (OCHOBHON PEsKUM pabOThI C JBUTATE-
MM MOCTOSHHOTO TOKA; JJIsl NIArOBBIX JBUTATENIEH PEXKUM BELYIIErO SHKOAEPA JOCTYNEH B NPOIIMBKAX
¢ Bepcuit 3.10.x).

e OOHapy»KeHHNe MPOCKAIb3bIBaHWs, JI0(Ta WK MOTEpH MAaroB (PEeKOMEHIyeMbIil pesKnM paboThI COB-
MECTHO C IIArOBbIMH JIBUTATEJISIME, €CJIM SHKO/IED He HCIOJIb3YeTCs KaK OCHOBHOI NATYHK TTOJIOXKEHHUS,
nodpobnee).

4.3.5.4 TMoaknoyeHue 3Hkogepa

Tlogkarouerne 3HKOAEPA K KOHTPOJIJIEPY OCYINECTBISETCs depe3 passem DSub , KOTOPBIH €CTh BO BCEX CH-
CTEMAX: TMAGIMA KOHIMPOANEPG, 00OHOOCHAA W 08YLOCHAS B KOPIYCE W MHOTOOCHAS
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SUB 15 Connector

Encoder BSMCE-USBE
5V
sv[] [5]5V

GND * i

Channel A[ ] 10 Channel A
Channel A Channel B[] L1 Channel B
Channel B

]

el GND[] 7IGND

D

Puc. 4.19: Cxema mOOKIIIOUEHUST TTPOCTOTO HKOIEPA K padbemy DSub.

D-SUB 15 Connector

Encoder 8SMC5-USB
5V
sv[] [515V
GND
Channel A[ ] oy — 10 Channel A

Channel A Channel B[] : : L1 Channel B
Channel B Channel A : i3 Channel A

X Channel B[] ;_________: L4 Channel B
Channel B GNDL [7/GND

Puc. 4.20: Cxema noakmitodenus nuddepeHuaabHoro 3HKoAepa K pazbemy DSub.

Taxke cMOTpUTE PA3AEN NPUMEP NOOKAOUEHUS NPOCTLO20 MOTNOPG.

Ilpenynpexaenmne: Bxojibl 9HKOIEPOB KOHTPOJLJIEPA BHY TPDEHHE IIOATAHY ThI K JIOTUYECKOH e MHUIIE CO-
nporusierreM 5.1 KOm. OOBIYHO BBIXOIBI IHKOIEPA UMEIOT THI «OTKPBITHINA KOJJIEKTOP» C BHYTPEHHUM
MOITATUBAIOIIUM pe3ucTopoM. IIpu mepemade JaHHbIX, OHU 00ECIIEINBAIOT XOPOIIHE TTOKA3ATEN TIEPEX0IA
13 BBICOKOT'O JIOTHYECKOro ypoBHs B Hu3kwmii. Ho mepexos u3 gorugeckoro 0 B tormdeckyio 1 oKa3biBaeTCs
6ostee nasubiM. O npoucxoaut depe3 RC merb, 00pa3oBaHHYIO CONPOTUBICHHEM MOATIKKA U EMKOCTHIO
KabeJist. DTO 0OCOOEHHO BAXKHO Jijisd JUIMHHbIX Kabesieill (do § mempos). Eciu BcTpoeHHOl HOATHXKKY HEJ0-
CTATOYHO, TO IS yJIyUIleHnus mokasareseil ckopoctu mepexona 0 - 1 MOKHO 100aBUTH MOATSATHBAOIIMMA
pesucrop R=1.5k Om k +5 B Ha KaxXplii BHIXO, MPOBEPUB, 9TO OTKPBITHII KOJJIEPKTOD SHKOAEPA CIT0-
coben mpormyckaTh ToK 5 MA. Cxema BKJIIOYEHUs] PE3UCTOPOB MOKa3aHa BbIlie. MaKCUMAJIbHON CKOPOCTH
PpaboThl HHKPEMEHTAJIHHOIO KBaAPATYPHOIO SHKOJAEPA MOXKHO JIOCTHUYb J00ABHUB K €r0 BBIXOAY ApaiiBep
push-pull ¢ BexogHBIM TOKOM 60s1ee 10 MA, KOTOpPBII 06ecnednBaeT pe3kue GppouTsl nepexogos 0 - 1 u 1
- 0.
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4.3.5.4.1 Wcnonb3oBaHne gsinHHbIX Kabenei

715t KOpPEeKTHOH PAabOThI SHKOAEPOB IIPHU UCIIOIb30BAHNN Kabesiell JJInHHee 5 MeTPOB PEKOMEH IyeTCs UCIIOJIb-
30BaTh SHKO/EPHI ¢ JuddepernuanbabiM BbIXogoM Tuna RS485 juis cHuKeHust BIUSHUS 37K TPOMATrHUTHBIX
HaBomok. Ilpu mcnonn3osannu mnrepdeiica RS485 Bce mudepennmaabubie Taphl JOJKHBI OBITH TEPMU-
HUPOBAHBI Pe3ncTOpoM HOMHUHAJIOM 120 OM, KOTOPBIH [TOJIKEH PACIOJIOraThCs B pa3béMe TOIKII0YEHN K
KOHTPOJLJIEPY.

Kabesb 10JKeH UMETh JIONOJHUTEIbHBINA BHYTPEHHUI SKpaH /i 1udPOBbIX CUrHaIoB (nuHbl 5-15), nou-
ksodennbiit K DGND (1wuu 7) Ha cropoHe KOHTPOJLIEpA U HAa CTOPOHE LO3ULOoHepa. BHeriHuii 9Kkpan 10J12KeH
OBITH MOIKJIIOYEH K METAJJINYECKOMY KOPIYCY pa3béMa HAMPSIMYI0 Ha CTOPOHE MO3UIIMOHEPA W K METAJIJIN-
YeCKOMY KOPIyCy pa3béMa depe3 KoHjencarop HomuHaaoMm 47 H® Ha cTOpoHE MO3UITNOHEPA.

4.3.5.4.2 AsTomaTuyeckoe onpegesieHMEe Tuna 3HKOAEpa

Kourponanep 8SMC5 mokeT aBTOMATHYECKN OMPEIeNATh THI TOIKIIOUYEHHOTO YHKOAEPA, €CAU COOMEEN,-
CMBYIOULAA ONYUA GKMUBUPOSANG 8 HACMPOUKAT. DTa CUCTEMa CKOHCTPYUPOBAHA /I pabOTHI CO CTaHIaPT-
ubivu kKabessimu tuna CAT-5E anmaoit 10 50 MeTpoB u ¢ compoTuB/eHeM mTpoBoaHUKOB 80 MOM Ha MeTp.
ABromarmueckoe ompejiesieHre MOXKeT paboTaTh HEMPABUIBHO, €CIU JTUHA Kabess mnpesbimiaer 50 MeTpoB
WJTH TIPH KCIIOJTb30BAHIH HECTAHIAPTHOTO Kabe s ¢ OOIbIINM yAeTIbHBIM COMPOTUBIeHHEM. B ciy4dae mpobaem
C aBTOMATHYECKU OIPE/IEJEHUEM THUIIA SHKOJEPA, THUII SKOH/IEPA MOXKET ObITb IPUHYIUTEIHbHO YCTAHOBJIEH 6
Hacmpolikaxr obpammotll c6A3U.

4.3.6 Oatunk obopoTos

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

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

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

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

4.3.6.1 Cxema nogknroueHus

BbIBOzIbI /1151 TIOAKIIIOYEHHS JATINKA, 0OOPOTOB BO BCEX CUCTEMAX (MAGIMG KOHMPOANEPEL, 0OHOOCHAA U 06YT-
0CHa5 B KOPILyCe U MHOTOOCHAs1) PACIOJIOKeHbI Ha passéme D-SUB.
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8SMC5-USB

_)|@ Revolution sensor

GND Revolution
sensor

[7ZIGND

Revolution sensor

D-SUB 15 Connector

Puc. 4.21: Cxema nojkJirodyenns Aarduka 060poros K cucreme Ha Oaze 8SMC4-USB

4.3.7 OGHapy>xeHue noTepu LWaros

JIaHHBIN PEXUM WCIOJIb3YeTCsT TJIABHBIM 00Pa30M €CJIU MPOU3BOAUTCS PA00Ta, C IMArOBBIM [IBUTATEIEM HA,
MPEIETbHBIX CKOPOCTSX MJIM HArPYy3KaxX, IJie BO3MOXKHO 3aCTPEBAaHWE OCH, MPUBOSINEe K moTepe maros. B
9TOM CJly4Yae JOIOJHUTENbHbIH AaTUYuK Hosiokenust (damuuk 060pomos wiiu 21Kkodep) 103BOJIAET OTCIIEIUTh
9TOT MOMEHT yBeJIOMUTH 10JIb30Baresis. Jlannas QyHKIusa UCII0Ib3yeTcsi TOJIBKO COBMECTHO C IIIAarOBLIMHA
JBUTATEJSIMA U MO3BOJIsIET OOHAPYKUBATH MOTEPIO MMAroB. Bce KOOpAWHATHI M TOJIOXKEHUS OCH MOTOPA,
U3MEPLAIOTCA B Marax U MUKpPOIIarax.

TIpu ucnonp30BaHUY FHKOEPA B KOHTPOJLIEPE COXPAHIETCs] 3HAYEHUE KOJUIECTBA MIATOB JBUTATENST U OTCIE-
TOB 3HKOIEpa Ha 00opor (cM. Briuaaky XiLab Hacmpotika kunemamuru deusicenus). [pu Brioyenuu yHkK-
MU, KOHTPOJIJIED COXpaHsieT TeKyllyo no3unuio B marax /] u TekyInyo mo3unuo 1o JaHHBIM SHKOIEPA.
Jlanee, B X0Ie NBUKEHWS, TTO3UIINS TI0 YHKOIEPY MPeoOPA30BLIBAETCS B IIATU ¥, €CIU PA3HUIQ OKA3BIBAETCS
6OoJIbITIE 33 JAHHOTO 3HAYEHNS, OCYIIECTBIISIETCS WHIAWKAINS TPOCKATB3bIBAHUS U Tepexol B pesicum Alarm,
NpY BKJIIOYEHWH COOTBETCTBYIOMIEH HACTPOiKu. [loapobHO mCHoMb30BanMe SHKOAEPA KAaK JATYUKA TOTEPHU
LIAr0B OLUCAHO B paszese Paboma ¢ snxodepamu.

IIpu ucnonp3oBanuu garTduka 0OOPOTOB HOBUIMS KOHTPOIUPYETCs 110 HeMy. [10 aKTUBHOMY ¥ HEAKTUBHOMY
dpoHTaM Ha BXO/E OT JaT4dnKa OOOPOTOB KOHTPOJIJIED 3AMOMUHAET TEKYyIee TMoJoKeHue B mrarax. lamee,
Opu Kaxka0M 000pore (KOJMYEeCTBO IIAaroB Ha, OJWH MOJIHBIH 060POT MOTOPA YCTAHABJIUBAETCS MAapaMETPOM
Steps per turn, cm. Hacmpotika kunemamuru dsusicenus (Llazoswiii deuzament)) KOHTPOIIIEP IPOBEPSET, HA
CKOJTBKO IITaroB CMECTHUIACh OCh. [Ipm paccoriacoBanum Oosee deM Ha 33aaHHoe 3HadeHune omnOkn Minimal
error (yCraHaB/aMBaeTCs B HACTPONKAX KOHTPOJIA HO3ULMU, CM. KOHMPOAL NO3ULUL) OCYILIECTBIACTC UH M-
KAIIWsT TPOCKAJIB3BIBAHUST (DJIATOM CTPYKTYPBI COCTOsTHUS. F.c/i B HACTPOWKAX yCTAHOBJIEH COOTBETCTBYIOIIU
utar, TO MpU BHIABJIEHUN OIMTUOKH KOHTPOJLIEP TIEPEXOIUT B peoicum Alarm u MOTOP OCTAHABIMBAECTCS, MHAYE
MIPOIOJIPKAET CBOe ABuzkeHue. Ecau duiar mHIuKaIuy MPOCKAIB3bIBAHNS AKTUBEH, TO KOHTPOJLIED MEPEXOIUT
B peotcum Alarm Tpu BKIIIOYEHUH COOTBETCTBYIOIIETO MapaMeTpa B HACTPONKaX.

Taxk ke B HACTPOMKAX KOHTPOJIA [O3UIMH MOXKET ObITh BKJIIOUYEH DEXKUM (8MOMAMUYECKOT KOPPEKUUL NOo-
3ulyuY B CIydae morepu maroB. Eciin 3ra onnusi BKIIOYEHA, TO TPU OOHAPYKEHWN MPOCKAIb3bIBAHUS KOH-
TPOJIJIEP OCTAHABJINBAET BpAIeHNe, KOPPEKTUPYET IaroByio MO3UIINI0 Ha OCHOBAHUW JAHHBIX IHKOAEPA U
MBITAETCS 3AMYCTUTH BpAIleHue 3aHOBO. Pz 0wubky KOHMPOAA NO3ULUY, YCTAHABINBAETCS, KOT/Ia TO3UIUs
cOMBAETCS U ABTOMATUYECKH CHIMAETCS T0CIe KOPPEKTUPOBKHU. B cirydae HEBO3MOXKHOCTH CKOPPEKTUPOBATH
MO3UIUIO YCTAHABIUBACTCH (P02 0WuOKY KOHMPOAA NO3UYUY U KOHTPOJIED MEPEXOIUT B peorcum Alarm.
Eciu morepst 1maros mpoONUCXOIUT B TMPOIECCE ABUKEHUS, TO CMamyc JdsusiceHus He cCOPACHIBAETCS BO BPeMsI
KOppeKInu no3utuu. Ecam moteps maroB mpouCXOIUT B PEKUME YIEPKAHUS MO3UITUN, TO JIJIsT BOCCTAHOBJIE-
HUsT KOPPEKTHOW TO3UIUN MONAETCS KOMAHIAA J6UMCEHUA 6 NO3ULUN, B KOTOPOl OCh MOTOPa HAXOAWIACH /10
TIOTEpH IIaroB.
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Ilpumeuanune: [l ucmonb3oBaHuss (GYHKIUKA KOPPEKIINK TO3WIMYM HYXKEH HKOIEP C pa3perreHueM He
MeHee JIByX OTCYETOB Ha IIar MoTopa.

IIpumeuanue: [Ij1s KOPpPEKTHOI pabOTHI KOPPEKIMH MO3UIINKA KOHTPOJLIEPY HYKHO JATh MOCTOSITH C 3a-
MATAHHBIMU OOMOTKAMU B TedeHrme 1 CeKyHIbI ajis KaauOpoBku. [locse mepexoma KOHTODJIIEPA B PestCuM
Alarm wmm u3MeHeHUsl HACTPOEK TpebyeTcs MOBTOPHAs KAJIUOPOBKA.

IIpumeuanme: Ilpn ncmoab30BAHUKM ABTOMATUYECKON KOPPEKITUU TTO3UITNN HE PEKOMEHIYETCS YCTAHABJIN-
Barh 3uauenue Threshold Gosee 3 maroB T.K. B 3TOM ciIydae He JI000€ MTPOCKAIb3bIBaHNE OyIeT CKOPPEKTH-
POBAHO.

IIpumeuanue: Komanapr pe3koil v MIaBHON OCTAHOBKU MOTYT OBITH TTPOUTHOPUPOBAHBI KOHTPOJIIEPOM BO
BpeMs KOPPEKINU TO3UTNINHA. B 3TOM cjaydyae MOYKHO TOCTATh KOMAHIY TIJIABHOW OCTAHOBKH JIBAYKIBI, UTO
NPUBEIET K CHATUIO MMATAHUSA ¢ OOMOTOK MOTOPA.

HpnMeanne: Samevarnue. Eciim Bor TOJIB3YETECh 7NPO2PAMMHBIMYU KOHUESUKAMU, TO UCHOJIH30BATH aB-
TOMATUYIECKYIO KOPPEKIWIO MO3UINU HE PEKOMEHAYyeTCd, T.K. TOJIOXKEHUA TPOTrPAMMHBIX KOHIIEBUKOB 6y,ILyT
U3MEHATHCA B IIPOIECCEe KOPPEKIINU ITO3UITUH.

IIpumeuanue: Komanma pe3koil OCTAHOBKY 3AIyCKAET MPOIECC MEPEKATUOPOBKH MOJIOKEHUS JATINKA 000-
POTOB, MPUYIEM KAJTUOPOBKA, TPOUCXOINUT MPHU CPAOATHIBAHUU TATINKA 0O0OPOTOB BO BPEMS JIBUKEHUS, YIIPAB-
JISEMOTO JBUTATENIEM. DTO 3HAUUT, YTO €CJIN CPa3y MOCTe PE3KON OCTAHOBKY MOBEPHYTH OCh PYKAMU, TO ITOCJIE
HaYaJIa IBUKEHUS MMPOCKATL3bIBAHNE HE OyaeT o0HAPYKEHO, T.K. KaTuOPOBKa eIé He ObLIa MPONU3BEIeHA.

IIpumeuanue: Eciu narduk o06opora JBurarelis MOABEpXKeH japede3ry (MeXaHWuIecKOMY), TO Ha OYEHb
MaJIbIX CKOPOCTSX BO3MOXKHBI JIOKHBIE CPAOATHIBAHNS KOHTPOJIS 10 JATYUKY 000POTOB.

IIpumeuanue: KouTpons mo3uiiuu mo gaT9nKy OOOPOTOB HE MOXKET OOHAPYXKUTH BPAINEHWE OCH TIPU HY-
JIeBOI BHyTpeHHEeH ckopocTu. T.e. €cjim OCTAHOBUTH JIBUTATE]Ib U PyKaMHU IIPOBEPHYTH OCh, TO 9TO HE OyIeT
0OHAPYKEHO.

4.3.8 YnpasneHune nutaHuem mMoTopa

4.3.8.1 CHuxeHue Toka noTpebneHus

Lt yMeHbIIIeHusT SHEPronoTpebIeHUs [IIATOBOTO JIBUTATENS B PEXKIUME OXKUIAHNU KOHTPOJLIED MO3BOJISIET 3a-
JIaBATh yPOBEHDb MOTPEOISIEMOr0 TOKA B COCTOSIHUN OCTAHOBKHU HUKE HOMHUHAJIBHOIO 3HAYEHUS. DTOT PEXKUM
0 YMOJTYAHUIO aKTUBUPOBAH. OH MOBCEMECTHO MCITOIB3YETCs JJIsi CHUYKEHHUST HATPEBA IAaroBOTO JIBUTATES B
PEeKUME yIAePKAHWS TPU COXPAHEHNN TOYHOCTH HAXOXKIEHUS B 33JAHHOM MO3UINN. Y POBEHb TOKA, YIEPIKAHUS
3a/1a€TCA B MPOIEHTaX OT HOMUHAJJIHHOTO YPOBHS TOKA B 00OMOTKax. Takrke OMpeesseTcss BpeMs B MUJLIN-
CEeKyHJaX, depe3 KOTopoe TOK Oyzer cHukeH. OUIMIO CHUKEHUS TOKA MOYKHO OTKJIIOYUTH CIEIHATBHBIM
daarom. Ina Hacrpoiiku GyHKIWK CHUXKEHHS TOKA yAep:Kanwus cMoTpure DYHKIUMIO Set_ power settings
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(cm. pasuen Pykosodemeo no npozpammuposanuio) wiu BKIaaky nacrpoek XiLab - Hacmpotixa napamem-
po6 amnepzonompebaerusi. YCTAHOBKA HOMUHAJIHHOTO TOKA ITArOBOTO JBUTATENST OCYIIECTBIISIETCS KOMAHIOH
set_engine_ settings (cMm. Pykosodcmeo no npoepammuposanuro unu pasaen Hacmpotixa wunemamuru Jeu-
orcenua (Illazoeviii deuzamens)).

PasyMHBIM 3HAYEHHEM YPOBHSA CHUKEHHOIO TOKa yaepzkannd apagercd 40-70%. 9To cHuzKaeT 3Hepronorped-
nenne B 2-4 pa3a, a Cuia yaeprKanus 0OBIYHO OCTAETCs TOCTaTOUHONW. Bpems, depe3 KOTopoe TOK CHUYKAeTCs
pa3yMmHO BeIOHpaTh B auamaszone 50-500 Mc. TO BpeMsi OKOHYAHUS HU3KOYACTOTHBIX KOJEOAHUN MexaHmde-
CKOI CHCTEMBbI, KOTOPBIE MOT'YT COUTH MO3UIIUIO YAEPKAHUSA B HEKOTOPHIX CHCTEMAX.

4.3.8.2 OrvknroyeHue nNuTaHns mMoTopa

Takeke /i yMeHbIIEHUS SHEPIONOTPEOIIEHUS IIATOBOIO JIBUIATENS CYIIECTBYET PEXKUM OTKJIIOUYEHUS ITUTa-
HUST MOTOPA TO TaiiMepy. DTO HEOOXOAUMO B OCHOBHOM JIJIsl TTPEIOTBPAIIEHUST TPATHI SHEPTUN HA YIEPIKAHNIE
MO3UIMK, KOTa pab0Ta C yCTAHOBKOM 3aKOHYEHA, U HUKAKUX JBUKEHUI HE TTPOUCXOIUT TOJITOe BpEMs. DTOT
PEXKHUM 0 yMOJIYaHUIO AKTUBUPOBAH, HO MOXKET ObITh OTKJIIOYEH TOJIb30BaTeIeM. Bpems OT OCTaHOBKH 110
OTKJIIOYEHHUs] HACTPAUBAETCA B CeKyHIaX. PasyMmubiM Bpemenem spisercs 3600 cexyun (omun uac). s
HACTPONKK (DYHKIMU OTKJIOYEHUS IUTAHUS MOTOpa cMorpute (DYHKUMIO set power settings (cMm. paszed
Pyro6odcmeo no npozpammuposaHuio) WM BRIAIKY HacTpoek Xilab - Hacmpotixa napamempos snepzono-
mpebaeHus.

4.3.8.3 Cneuuduka pac4érta BpeMeHHbIX 3agepxek

Bce Bpemennbie 3a7epKKu pabOTAIOT CJEAYIONUM OOPA30M: MPU KAXKIOM IEPEXOJIe B COCTOSHHE OCTAHOB-
KU JIBUTATEJIsl 3allOMMHAETCS BPEMsi ¢ TOYHOCTHIO JI0 MUJUIMCEKYH/Ibl. Jlasiee, npu JocTuKEeHUN 3aaHHBIX
nosib3oBaresemM TaiiMayToB n BKitouennoctn ¢yukimii PowerOff/CurrentReduce mponcxoaur orkiouenue
MUTAHUS JBUTATEJIS WM CHUYKEHUE TOKa B 0OMOTKax. Bce HaCTPONKH MOXKHO MEHATH OHJaliH. Hampumep,
eciv yBeIMUHThH Bpems TaiiMayta PowerOff mociie Toro, Kak OH yiKe CIy4YHJICs, TO OOMOTKHU 3allUTaIOTCs
u dynknus PowerOff cpaboraer cHOBa MO JTOCTHXKEHUWIO TaliMayTa OT MOMEHTA OCTAHOBKM JBuraressd. To
2Ke caMoe Kacaercs BKJIIOYeHMs U OTKJovYeHus (uaros ucunosb3oBanus pexkumos PowerOff /CurrentReduce.
Orcuér raiimayros ocranasiusaercd u Gyukuuu PowerOff/CurrentReduce ormensitores upu j06om Hadase
JIBUYKEHMWS.

4.3.8.4 ®ynkumsa Jerk free

Muorma HeoOXOAMMO IJIABHO MEHATh TOK B OOMOTKAX JBUTATENS s YCTPAHEHHs BUOPAIUil MEXaHMIECKO
cucrembl. [ljist 310ro B KOHTPOJIIEpe IperycMoTpena onnus Jerk free, vje MOXKHO 3a/1aTh CKOPOCTH BBIXO/A
TOKa Yepe3 OOMOTKHY C HYJISI Ha, HOMWHAJILHOE 3HAUYEHNE C TOYHOCTHIO 10 MUJLIUCEKYHIbI. ONIus BKIOYAETCS
coorBercTByomuM (arom. [Ipu 3T0M BCe n3MEHEHUS TOKA CTAOUIN3ANNN WM OTKIIOYEHNS OOMOTOK OyIyT
MPOXOJUTH C TPEABAPUTEIBLHBIM ILIABHBIM HAOOPOM mym COPOCOM TOKa, yaepxkanus. Hampuwmep, ecim ycra-
HOBJIEHA CKOPOCTH Habopa Toka 100 MC m mpomcxomuT COObITHE CHHUKeHHe TOKa ynepxkanus 10 50%, To oH
Gyaer cauzken mwiasHo 3a 50 mc (a me 100 mc, Beap 100 MC HY2KHO 4TOOBI LOJIHOCTHIO COPOCUTH TOK JIO HYJIst).
Taxake 3a 50 Mmc TOK OyjeT cHOBa HAOPAH /[0 HOMUHAJILHOI'O [IpU HOBOM jBuzkenuu. g nacrpoitku dyHkiun
Jerk free cmorpure dyukuuio set power settings (cMm. pazmen Pyxosodcmeo no npozpammuposaruio) Wi
BKJajKy Hactpoek XiLab - Hacmpotixa wunemamuru deusicenus (Illazosviti deuzamens).

@ yHKIMS ITABHOTO HAOOpa TOKa PadOTaeT MpH JI0OOM M3MEHEHUN aMILIUTYIbI TOKA B OOMOTKAX, HAIPUMEP
[IPU CMEHE HOMUHAJIBLHOIO TOKA yaepKanusi. [Ipu 3ToM CKOPOCTH yBEJUYEHNs WU Y MEHBIIIEHUs] TOKA PACCUH-
THIBAETCS HA OCHOBE MAaKCHMAJILHOTO W3 BBEJIEHHBIX TOKOB YIEP:KAHUS: CTAPOTO Wju HOBOrO. Ecim oOMOTKH
HYKHO OTKJIIOYHTH, TO TOK CHUYKAETCS [0 HYJIs, & TOJBKO 3aTEM CHUJIOBBIE BBIXOJHBIE IEMU KOHTPOJLIEPA
obecrounBaroTcs. Ecau 0OMOTKEM HYKHO 3aIUTATh HOMUHAJIBHBIM TOKOM, TO OHU 3AMUTHIBAIOTCS HYJIEBHIM
TOKOM U JIajiee TOK PACTET 10 HOMUHAJIBHOTO.

CyIecTBy 0T UCKIIIOYEHHs, KOIA TOK MIHOBEHHO COPACHIBAETCS JI0 HyJIs M OOMOTKH OTKJIIOYAIOTCH, JIaZKe
korna ¢dyukius Jerk free Briaouena. IT0 COOLITHS OMACHOCTH U Tomaganue B cocroguue Alarm (cm. Kpu-
MUYECKUE TAPAMEMPHL), 8 TaKKe MOMEHTHI IE€pe3arpy3Ku KOHTPOJLIEPA /I OOHOBJIEHHS TPOrPAMMHOIO
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obecrrevenusi. Bee 3Tty coObITHS peIKH M HE JTOZKHBI IPOUCXOIUTDH BO BpeMsi PAOOTHI C MO3UIIIOHEPOM.

Pasywvubiv 3nadenne Bpemenn Jerk free Oyzer 50-200 mc, Tak KakK 3TO MPUBEIET JIAIIb K HI3KOIHEPTETHU-
HbIM BuOpamusaM Ha dactore 3-10 ['t, koTopbie OyayT 3HAUMTEILHO MEHBINE BUOPAIMi OT OBITOBBIX IITyMOB
(aroB, ckBO3H#AKA). YcraHOBKa 6osbiioro spemenu Jerk free u yHKimu cHUXKeHHsI TOKa JJisi SKOHOMUU
JIEKTPOIHEPIUU W CHU2KEHUsI HArPEeBa MOTOPA MPUBEIAET K IMOCTOAHHBIM 3aJep:kkaM s cbpoca u nabopa
toka. [Toatomy Bpems: Jerk free e crouT memars GOMBITAM.

4.3.9 Kputnyeckue napametpbl

Js Ge3omacHOCTH PabOTHI KOHTPOJIJIEPA U IBUTATE ST YCTAHABIUBAIOTCS MAKCHMAJIHHBIE W MUHUMAJIHHBIE
3HAYEHUs] TOKOB, HAPsKEHUH, TeMIeparyp. BpIXoa u3 mOmyCcTHMOrO Auamna3oHa [Jjis JII000ro W3 ITUX Ha-
paMeTpoB MPUBOIUT K TOMY, UYTO ABUXKEHHE MPEKPAIIAETCS, OOMOTKH MOTOPa 00ECTOINBAIOTCS, KOHTPOJLIED
nepexoaut B cocrofuue Alarm. Bbixon u3 cocrosiaus Alarm BO3MOXKEH TOJIBKO HPH YyCTPAHEHHH HIPUYMHbI
TIPEBBINIEHUs] KPUTHYIECKOTO mapaMerpa u mockuiku Komauasl STOP. Hacrpoiiku ucmonb3yoTes A BCex
TUTIOB JIBUTATEEN.

JloCcTymHBI CIeayIonIne mapaMeTphl:

e Low voltage off - onpenenser MUHNMAaIbHOE 3HAYEHHE HAPSAXKEHUs CUJIOBOIO [IMTAHUs KOHTPOJLIEPA
(uzmepsiercs pecsrkamu MB). Brutouaercs duarom Low voltage protection. Vlnaue munumasibHblii 10-
por oTkIoUYeHus He naeiictByer. Pazymuoe 3uadenne 6000-8000 mB, mrst pabodero auama3ona muTaHUsS
12-36B. Dra 3ammra moMoraer OOHAPYKUTH MOMEHT, KO3 OJIOK MUTaHWS OTKJIIOYHUICS u3-3a cpaba-
TBIBAHUS OTHOM U3 €ro 3amuT. Takoe MOXKeT MPOU30ATH CO CTADMIN3NPOBAHHBIM OJIOKOM ITHUTAHUS MIPH
MIPEBBIIEHUN er0 pabodeil MOITHOCTH.

o Maz current (power) - oupeje/isier MAKCUMAJIbHOE 3HAYEHUE TOKA CUJIOBOIO LIMTAHUsL KOHTPOJLIepa, (13-
MepsieTcs B MA). YcranaBIuBaTh pa3yMHO B IBA Pa3a BHIIIE, YeM MAKCUMAJIbHBIN 3aPEruCTPUPOBAHHDIH
pabounii TOK mMOTpPEOIEHUsT BO BpeMsi TeCTOB. [IJIs perucrpaiuu TOKa, TOTPeOIeHNs UCIOIb3yiiTe 2pa-
duxu XiLab.

e Maz voltage (power) - oupenessier MAKCUMAJIbHOE 3HAYEHUE HALIPIKEHUsI CUJIOBOIO IMTAHUA KOHTPOJI-
nepa (u3mepsercs mecarkamu MB). 9To orpanuuenue pasymuo Oparh Ha 20% Bbimie, yem pabouee
HaNpsKeHNe OJI0KA TTUTAHUS.

e Temperature - onpejeJisieT MAKCUMaJIbHOE 3HAUYEHUE TeMIIEPATY Dbl MUKPOIIPOLECCOpa, (U3MepsieTcs ne-
caTbiMu s1osstMu rpagyca Henbcust). Mukporpoueccop BblaepzxkuBaer pabodyio TeMieparypy 75 rpa-
naycoB lenbcusi, Ho He meperpeBaercs cam 1o cebe. IloBbimerHne ero TeMmneparypbl MOKET KOCBEHHO
CBUJIETEJILCTBOBATH O MEPErpeBe CUJIOBON YaCTH IJIATHI. JHAUEHHE TIOPOTa MEeperpeBa pa3yMHO BbIOU-
path B auana3one 40-75 rpagaycos.

®aaru:

o ALARM ON _ DRIVER OVERHEATING - Bxomutb B coctosnue Alarm mo mpeBbIIIEHUI0 KPUTH-
4ecKoil remueparypbt apaiisepa (>125 rpaaycos). CuioBoil gpaiiBep curnajusupyer o upubJIuzKeHun
€ro TeMIepaTyphl OJIM3KO K KpuTHUIecKoit. Ecin npaiiBep He OTKIIOUYNTH, TO IPH JaJIbHEHTIIeM Harpene
OH OTKJIIOYHUT ce0st caMm. PexoMeH yeTcs: He IOBOAUTH /10 IPUHY/INTEILHOIO OTKJIIOYEHNsI U YCTAHOBUTD
daar 106pOBOIBHOTO OTKIIOUEHHSI.

e H BRIDGE ALERT - Bxonurb B cocrosinue Alarm npu Hemojajgkax B CHJIOBOM JpaiiBepe, BbI3BaH-
HbIX OE3yCJIOBHBIM OTKJ/IIOYEHUE [0 [EPErPeBy WJIM HMOBPEXKIEHUEM ILJIAThl KOHTPOJLIEpA. DToT duiar
JIOJIKEH ObITH YCTAHOBJIEH.

o ALARM ON_BORDERS SWAP MISSET - Bxomurs B cocrostuue Alarm obHapykeHun cpabaThbl-
BaHMsl HE TONO KOHIEBHKA, K KOTOPOMY OCYIIECTBJISNOCH ABMKeHHE (cM. Konuyesvie vikatouvaments).
Caysxur jys 6ostee NOHATHOR MHIUKAUY CPAbATHIBAasl IOJICHCTEMbI OOHAPY?KEHUsI HepelyTaHHOCTH
KOHIIEBUKOB. PekoMenyercst nep:karh (GJiar BKIOUEHHBIM.

o ALARM FLAGS STICKING - 9tor duar HACTPaWBAET «3AJHUNAHIE» HHAUNKATOPOB IIPOU3OIIE et
OMUOKH B CTATYCHOI CTPYKType KOHTpoaepa. MHade dbaara onmboK aKTHBHBI TOJTBKO MOKA TPOUCXO-
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JHUT COOBITHE, BhI3bIBaloOIee omubKy. Ecin omubka HOCKIa KPATKOBPEMEHHBIN XapaKTep U €€ MpUuInHa,
CaMOCTOSITEJILHO MCYE3JIa, TO MHOTIA HesCHA TPUYUHA Tonaganus B cocrosune Alarm. /s 3moro ymo6-
HO BKJIIOYHTDH «3aJIMMIAHUE» W HA IVIaBHOM OKHe Xilab nuarnocruposars npuunny monaganus B Alarm.

e USB BREAK RECONNECT - dror daar nacrpausaer pabory 6aoka nepezarpy3ku USB muHb pu
norepe cBsa3u. [Ipu ycranoske sroro dtara JauabIit 610K HadnHaeT PYHKIIMOHAPOBATH U OTCIEKABATD
norepio cesa3u 0 USB mmme (K mpumepy, B CIydae yaapa CTAaTUYECKUM DPa3psioM ).

VcranoBKa mapaMerpoB ommcaHa B MeHIO mporpammbl X1Lab «Hacmpotixa npedeavroir napamempos kor-
mpoasepas. KoMaHIpl yCTAHOBKH MAKCHMAJIBHO JTONYCTHUMBIX 3HAYEHUN OMUCAHBI B PYKOGOJICIEE 10 Npo-
2PAMMUPOBAHUIO .

4.3.10 XpaxeHue napametpos Bo flash-namsatn koHTponnepa

KonTposanep mo3Bossger COXpaHsaTh BCE CBOM HACTPOWKH B SHEPrOHE3ABHCHUMYIO MaMATb. llpm momade mwm-
TaHUA Ha KOHTPOJIJIEP OH BOCCTaHABJIUNBACT HaCTpOfIKH M3 3TOM MaMATH U MTHOBEHHO TOTOB K pa60Te. He
HY>KHO KazKJ10€ BKJIIOYEHUE NTUTAHUA HACTPANBATHCA Ha MO3UITUOHED 3aHOBO. KOHTpOJIJIep XpaHHUT B CBOUX
HACTPOWKAX CBOE MMsi, BBOAMMOE TI0JIb30BATEIEM. DTO YI00HO /I €ro MOCIeAYIOmEel naeHTHDUKAIIIH.

Baxxno: B ssepronesaBucumyio namMsaTh COXPaHAIOTCS BCe TeKylnue pabodme mapamerpbl KOHTPOJLIEPA,
oTHOCsIMecsT K Bkiaaake Device m3 mento wactpoek mporpammbl XILab. IMone friendly name ssiasercs
€IMHCTBEHHBIM WMCKJIIOUYeHneM. JI100be n3MeHeHuns, BHECEHHbIE B HACTPOIKN XILab u3 apyrux BKIIAIOK, HE
coxpansaTcs!

D10 gesaercs ¢ nomolpio Kaonku Save settings to flash B nporpamme XILab uiu ¢ nomornpio yukiuu
command_ save_ settings (cM. Pyroeodcmeo no npozpammuposanuio).

Mozxuo BOoccTanoBuTh B O3Y KOHTDPOJLIEPA BCE HACTPONKM M3 YHEPrOHE3ABUCUMOM MAMSTH HE TOJHKO IPHU
nojiave muTaHusd, HO u npu Haxkatuu B XILab Ha knonky Load setting from flash, aro mo3zsonsier paGorars ¢
coxpanennbivu BO flash mannabivu. s 3arpy3ku MOXKHO uCHoab30BaTh dyHKImio command _read settings,
cM. Pyxosodemeo no npozpammuposanuto. BoccraHOB/IEHHBIE HACTPORKHU CTAHYT AKTUBHDBI HeMeiieHHO. [Ipu
9TOM TPOM3ONIET MEPEMHUITNAINIAINS BCeX DIIOKOB KOHTDOJLIEPA.

4.3.11 MNMonb3oBaTenbckue eanHULbI KOOpAUHAT

Tekymas KOOpAWHATA KOHTPOJIJIEPA BBIBOAWTCS W 33/A€TCS B IIArax IMIArOBOIO JIBUTATE/IST WA OTCIETAX
9HKOJIEPA, €CIIM SHKOAEP MPUCYTCTBYeT W BKIOUYeH. [Ipu pabore ¢ MOABMKKAME MOXKET OBITH yI00HO 3a7a-
BaTh MO3UIIKIO B MUJLIMMETPAX JIJIsi TPAHCISATOPOB, B IPAJIyCax [JIsk POTATOPOB, WJIA B APYIUX €CTECTBEHHBIX
equaunax. s 3Toro mporpaMMHoe 00ecredeHne KOHTPOJLIEPA IO3BOJISET MEPECIUThIBATD KOOPIUHATHL B
MOTF30BATENILCKIE eIUHUIBI. EC/IM To/Ib30BaTe b 3HAET KAKOMY JIMHEHHOMY MEPEMEINEHUI0 COOTBETCTBYET
CMeIIeHNe ITIaroBOro JBUTATEIIS Ha OTPE/IeJIeHHOe KOJIMIECTBO IIaroB, OH MOYKeT 33/1aTh 3TO COOTHOIIIEHNE KaK
K03 DUIUEHT MepecyeTa u Jajee OTIaBATh KOMAH/IbI IBUKEHUS W HADJIIOIATh 33 KOOPINHATON TOABUXKKA B
9TUX eIMHUIAX. DTO Kacaercsa u uarepdeiica XiLab, u ucnoib3oBanus B COOCTBEHHBIX TIPOrPAMMAX W CKPUII-
rax. CKOpOCTb ¥ yCKOpPEHUe TakzKe 33/al0TCs B €JIMHULAX, IIPOU3BOJHBIX OT 110JIb30BATE/IbCKUX (HAIIPUMED
B MWJIJIUMETDPAX B CEKYHIY). YCManoeka nyiecot no3uyuy JeIaeTcs OIUHAKOBO IJisl OTCUYETA, B MIaraxX Wi
B MTOJTb30BATE/ILCKUX €IMHUIAX.

B XiLab orobpaskenne Moab30BaTEIbCKAX €IMHHUIL MOXKHO BKJIIOYUTH HA BKJIAJAKe Hacmpotku omobpastcenus
NOAL308AMENLCKUT e0UHUY. MOXKHO YCTAHOBUTH IIOAXOSIIEE UM II0JIb30BATEILCKUX €IAHMII.

IIpu pabore ¢ 6ubanorekoii libxime pyHKIINKI, TPUHEMAIOITHE U BO3BPAIIAONINE BEJIUINHBI B TIOJIHb30BATE b=
CKUX eIMHUIAX UMEIOT MMeHa OoKaHumpamommnecs Ha _calb. 9tn GyHKIMKM JTOTOIHATEIHHO MPUHAMAIOT KaK
rmapamerp KaJaubpoBOUHYIO cTpyKTypy calibration t, cm. Pykosodcmeo no npozpammuposaruio.
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4.3.12 Ncnonb3oBaHue Tabnnubl KOPpPEKL N KOOpAUHAT Ast bosiee TOHYHOro no3wu-
UWOHNPOBaHUS

Ecan ncnonn3yercst moaBmKKa 0e3 JTMHEHHOrO 3HKOAEpa, TO TOYHOE IMOJIOXKEHWe He Bcerya OyJIeT cOOTBeT-
CTBOBATH TOKA3AHUAM KOOPIUHAT MO OCAM. DTO CBA3aHO C TOYHOCTHIO M3TOTOBIEHUS MEXAHUIECKUX JIETAJIEMN,
modramu, TeMmeparypHbIM pacuiuperueM. B srom ciaydae st 607€e TOYHOrO MO3UIMOHUPOBAHNUS MOYKHO
BOCITOJIb30BATHCA KOPPEKTUPYIOMIEit Tabiutieii.

Baxkuo: Tabiuma sBisieTcsd WHAUBUAIYATBHON [IJTs1 KaXK A0 moaBmKKu. Tadnuma hbopMUpyeTcs: MpOn3BOIT-
TeJieM Ha BBICOKOTOYHOM CTEHJE.

IIpunnun pabors:

Yepes onpeiesieHHbIE PACCTOSHNIS, He 00s13aTeIbHO PaBHbIe, HaunHAast ¢ () TPOMEpSIeTCsT PeaIbHOe MOJIOKEHNe
MONBMKKHU. Pa3HOCTD MEXK/Iy 3aJaHHBIM U PEATHHBIM IMOJIOXKEHUEM 3aHocuTcs B Tadsuity. [1o momyueHHBIM
3HAYEHUSIM, C UCIOIB30BAHUEM JTHHEHHOW WHTEPIOAINUN, TPOU3BOIUTCS TEPECIeT KOOPIUHAT MPHU UCIOIb30-
Bauuu onpeesieHubix _calb dynknwmii. B pesynbrare, KOMIEHCHPYIOTCSH HETOYHOCTH M3TOTOBJIEHUS U APYTUE
BO3MOXKHbBIE OTKJIOHEHUSI TIOJIOKEHUSI.

IIpumep: IIpeanomokuM Ijis MO3UIHOHEPA 33IaHA CIEIVIONIAs KOPPEKTUPYIOIIAs TaOIHIIA.

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

dX

0,06
0,05
0,04

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

-0,04
-0,05

Puc. 4.22: Ha rpaduke moka3aHbl OTKJIOHEHUsT KOOPIUHAT COOTBETCTBYIONIE TabJIHIE

s mepemerrienns B mo3unuio 12.5 Heobxoqmmo 3a1ath Koopauuaaty Ha 0.0085 60s1bImyo TO ecth 12.5085. 910
HUMEHHO TO, 9TO JEJal0T aJITOPUTMblI HEKOTOPBIX _calb KOMaH/, KOTOPbIE I/ICHOJ’IbSyIOT Ta6nnuy KOPPEKIINHN
KOOpAUHAT.

B XiLab 3arpy3uTh u O9UCTATH KOPPEKTUPYIOILYIO TAOIUILy MOXKHO HA BKJaJAKe Hacmpotixu omobpasicenus
NOABI0BAMENBCKUT €OUHUY,.

s mpocmoTpa cnucka GyHKINA, CTPYKTYP U MapaMerpoB, KOTOPbIE KOPPEKTUPYIOTCS MPU WCIOJIb30BAHUN
KOPPEKTHPYIOIIEl TaOInIbl, CMOTPUTE PYKOBOJACTBO 1o 6ubmnoreke libxime.
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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 conTRg

L___UALCONTROL -

O
<LI\ ) F

e )
STATUS J

1

DC12+4gy

8SMC5-USB 8SMC5-USB-B8-1

3enénbiii nagukarop Power noka3piBaer Hajuvne MATAHUS Y KOHTPOJLIEPA.

Kpacusrii uagukatop Status - orobpazkaer pexkuM paboTbl KOHTposuiepa. OHOBpEMEHHOE TOPEHUE JIBYX
[BETOB BBIIVISJIAT KaK YKEJITOE CBeYEHHE.
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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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BPC Connector CN1

U_LED, a LED Status output

8SMCS5-USB board

'8]U_LED, a LED Status output

§Z§

[1]GND

Puc. 4.23: Cxema noakiiodenus uaaukaropos Power u Status K niare KOHTposiepa

KOHL[eBbIe BBIKJIIOYATEIN PACHOJIOKEHBI Ha TOM 2KE CaMOM pa3’b‘éMe. CxeMma, TIOAKJIIOYEHUA yKa3aHa HUZKE.
Z[.HH MHIUKAIIUNA Cpa6a,TbIBa,HI/IH KOHIIEBBIX BBIKJIIOUATE el y,ZLO6HO HCIIOJIb30BaTh CBETOAHUOIBI DACCUYUTAHHBIE

HA HYKHBII TOK.

GND

L_LIM, a LED output

R 1LIM, a LED output

BPC Connector CN1
mlalalnlelmiclnlseleNoun]sjwlr =

A\A

)
A

L

e [ 1] GND

8SMC5-USB board

! & 10._L1M. a LED output
: to external device

& [1 2R _LiM. a LED output

Puc. 4.24: Cxema MOAKIIOYEHUS WHIXKATOPOB KOHIEBBIX BBIKJIIOUATEIEH K TIJIaTE€ KOHTPOJLIEPA

4.5.1.3.2 OgHoocHas v OBYXOCHAsA CUCTEMDbI

B KOp0GOYHBIX BEPCHAX KOHTPOJLIEPOB (00HO0CHAA U 06YLOCHAA CUCTIEMbL) CBETOIMObI Ha IEePeIHEl naHe
MIPEICTABISIOT OO0 MHANKATOPHI MUTAHMS, CTATYCA W KOHIEBBIX BBIK/IIOYATENEH, TI0O9TOMY HUKAKOH CXEeMBbI

[IOJIKJIIOYeHns He Tpelyercs.

4.5. [OononHutensHbie dyHKUUN
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4.5.2 PaboTta C MarHUTHbBIM TOPMO30M

Ha pazbeme BPC ects BbIBOA Aj1s yIpaBjeHUS MAarHUTHBIM TOPMO30M, YCTAHOBJIEHHBIM HA OCh IITArOBOTO
asuraress. MarouTHbI TOPMO3 UCHOJIB3YETCS /s YIAEP:KAHUS MOJOKEHNs MOTOPA MPHU OTCYTCTBUU MUTA-
HUSA.

4.5.2.1 Onucanve pabotbi

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

4.5.2.1.1 NocneposatenbHOCTb PaboTbl KOHTPO/IIEPA NPU OTKAKOHEHUMN MOOBUXKKN.

OcranoBka MOTOpa (BpeMsl OCTAHOBKH 3AIIOMUHAETCS B KOHTPOJLIEpe) -> OTKIIIOUEHNe MArHUTA, OT TIUTAHKS,
dukcamnus Bana -> OTKIIOYEHNE MTUTAHUS TLTATHI

IIpu BKTIOUEHNN TOABUZKKH IIOCIEIOBATETHHOCTD PAOOTHI KOHTPOJIIEPA 00paTHAS.

HOCKOJII)Ky JIr000€ JABUZKEHNE MHEPIUOHHO, JJId YIIPaBJIECHUA MalrHUTHBIM TOPMO30M ¥ TPOIECCOM (bI/IKC&L[I/II/I
TIOJIOZKEHU A YCTAaHABJIUBAIOTCA CJIEAYIONINE TTapaMeTPBI:

e BpeMms MeXIy BKIIOYCHHEM MUTAHUST MOTOPA W OTIKATHEM TOPMO3a (MC)
e Bpems MexIy OT?KATHEM TOPMO3a U TOTOBHOCTBIO K JIBHZKEHUIO (MC)

e Bpems Mmexk1y BKJIIOYEHHEM MUTAHUSA MOTOPA M 3a’KaTHEM TOPMO3a (MC)
e Bpems mexjy 3axkarueM TOpPMO3a U OTKJIIOYEHUEM MUTaHUs MOTOpa (MC)

IIpu orkaroyernn GpyHKIMU MATHUTHOTO TOPMO3a KOHTPOJIJIED HEIPEPHIBHO MOMAET CUTHAJ OTKATUS TOPMO-
3a. DTO MO3BOJLET JIBUIATh MOTOP, OCHANIEHHBI MAIHUTHBIM TOPMO30M, HE UCIOJb3Ys (DUKCAIUIO POTOPA
npu OCTAHOBKAX. IIpu oTka0ueHnn (MYHKIUKN 00ECTOYNBAHUS OOMOTOK KOHTDOJIIED OTPA0ATHIBAET TOJIBKO
3aJIePXKKH MeXKIy TEPEKJIIOUEHIeM TOPMO3a W HAYAJIOM /OCTAHOBKOM JBUKEHHSI.

Bce HACTPORKH MArHUTHOTO TOPMO3a MOXKHO M3MEHATH OHJIANH W TOPMO3 OyJIeT MepeKII09aThbcs B TaKOl
pexKMM, KOTOPBIA OBbLT ObI eciu Obl HACTPOMKA BCEraa MMeJa HOBOe 3HadeHwe. Hampumep, 3HAIUTETHHOE
YBEJIMYEHUE 3a/1ePKKH CPAbAThIBAHUS TOPMO3a, KOLJIA TOPMO3 y2Ke cpaborast, MPUBEIET K TOMY, 9YTO TOPMO3
cHOBa Oy/eT OTBEIEH W O JOCTHKEHUIO HOBOIH 33/Iep:KKN OT MOMEHTa OCTAaHOBKHM CHOBa cpaboraer. Tax ke
MOXKHO OTKJIIOYATh W BKJIIOYATH CAM MATHUTHBIA TOPMO3 WU (DYHKITHIO 3aIMUTHIBAHUS OOMOTOK.

Tabsmna 4.6: JaekrpudecKre mapaMeTpbl BbIBOIA

Tun TTJI

Topmo3z otxkat | 3.3 B

Topwmos 3axxkar | 0 B

Pabounii Tok He bommee 4 MA

Hacrpoitka marautaOro Topmosa B nporpamme XlLab onucana B Hacmpotka mopmosa.

4.5.2.2 Cxema nogkl04eHUs1 MarHUTHOro TOpMO3a

s paboThl C MArHUTHBIM TOPMO30M HKCIIOJIH3YETCd CHEIMaJIbHAs I1JIATa, yIpaBiideMmas nudPOBbIM CHUI-
HasioM. OIHOOCHBIE W JIBYXOCHBIE CUCTEMBI, ODOPYIOBAHHBIE TAKOU IMJIATOW W, COOTBETCTBEHHO, WMEOIINE
BO3MOXKHOCTb pab0TaTh ¢ MATHUTHBIM TOPMO30M, MOCTABJISIOTC OTIAEIBHO (CM. HUJiCE).

4.5.2.2.1 Mnara koHTpoOsINIEpA

Konrakr, orsevatoniuii 3a yrnpasjieHue MarHuTHbIM TOPMO30M, PACIoJIoxkeH Ha passeme BPC'.
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Magnetic
brake contact

8SMC5-USB-...-nBR. 1 axis/2 axis

Magnetic
brake cable

EMBRAKE, an output for magnetic
brake control, 3.3V logic.

Stage

f1gaND

EMBRAKE, an output for magnetic brake control, 3.3V logic.

BPC Connector CN2

Puc. 4.25: Cxema mOAKIIOYEHNS MATHATHOTO TOPMO3a K IIJIATE€ KOHTPOJLIEPA

Power converter - aTo mpeobpazoBaresnb 1MudPOBLIX CUTHAIOB B CHIOBbIE. IIpr BHICOKOM ypOBHE Ha HOXKKE
Magnetic brake output, Ha KOHTAKT MATHUTHOrO TOPMO3a MOABMKKK Tomaércs 24B, mpu Hu3KOM - ¢ HErO
ybupaercst Hanpsizkenue. B mpocreiiniem cirydae 3TO cxeMa, TOCTPOEHHAs € MCIIOIH30BAHNEM TPAH3UCTPOHOTO
KJIIOYa, U JTHO/TA.

Baxkno: Tapantupyercs, aro Mmaraurabiii Topmo3 Oyzer paborars or Power supply PS36-4.4-4

4.5.2.2.2 OpHoOCHas n gBYX0OCHasi cucTema

st TOoro, 9ToOBbI MCIOJB30BATH MATHUTHBIA TOPMO3, HEOOXOIUMO, IYTOOBI CHCTEMA C KOHTPOJLIEPOM OBLIA
obopyaoBaHa CrerraabHoN TIaTol-mpeobpasopareseM. Mogenn, oTBevaoNe 3TOMY TPeOOBaHWIO, MOYKHO
ono3uark o Oykeam BR B nazsanun, nanpumep 8SMC5-USB-B8-1BR.v

KonrakT, orBevaroniuii 3a ynpaBieHHe MATHUTHBIM TOPMO30M B KOPODOYHBIX BEPCHUSX KOHTPOJIJIEPA, PAC-
nosioxkern Ha, 26 nunosom D-SUB passeme. Cxema MOAKIIIOYEHUS [ ABYX PA3HBIX CHCTEM YKA3aHA HUXKE.
/lsyzrocHvie cucmempbr TOCTABIIAIOTCS TOJBKO C OJHON OCBIO, KOTOPasd MOXKET PadoTaTh C MArHUTHBIM TOPMO-
30M.
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[1]

12

13 .

) Magnetic

15 brake contact

% 8SMC5-USB-...-nBR 1 axis/2 axis
E Magnetlc @EMBRAKE, brake control output
9] brake cable

Stage

1gcND

HDB26 Connector

EMBRAKE, brake control output

=Y =y = ey ey

Puc. 4.26: Cxema 10AKJIFOYEHUsE MATHUTHOIO TOPMO3a, K OJHOOCHOM MJIM JIBYXOCHOH cucremMe

4.5.3 VYnpasneHne ¢ NOMOLbIO O>KOWCTUKA

4.5.3.1 OcHosHas nngopmauyns

4.5.3.1.1 Méprsasa 30Ha

Konrponnep mo3sossier paborars € J2KOMCTHKOM, KOTOPbIN BBIIAET aHAJIOIOBOE HAIPSKEHWE B UAIA30HE
0-3.3 B. Ilpm 3TOM HaAmpsiKeHWe B PABHOBECHOM (IIEHTPATHHOM) TOJIOYKEHWH, a TaKyKe HATPSIKEHUs MaK-
CHMAJIbHOTO U MUHHMAJIBHOTO OTKJIOHEHUN MOTYT OBITH 33aHBI JIIOOBIMU B PAbOUeM IMANA30HE HAMPIKEe-
HU, COOJIIONAsT yCIOBUE: MUHUMAJIbHOE OTKJIOHEHNE < [EHTPAJIbHOM MO3UINN <. MAKCUMAJIbHOE OTKJIOHEHHE.
KonTponnep mucrnoip3yer 9uciioBoe IMpeCTaB/IeHNE HANPsSKEeHWs HA Bbixoje mxkoiicruka: 0 B konrposiep
comocrassisier 3uagenuio 0, a nanpsikeanio 3.3 B - 10000.

Vceranoeka 3uauenuii DeadZone onucano B pasmene Hacmpolika SHEWHUT YNPABAAUUT YCMpPoticme.

st TOrO, 9TOOBI IBUKEHIE MOTJIO OCTAHOBUATHCS B IEHTPAJIHHOM MTOJIOKEHUHN, TPEIyCMOTPEHA MEPTBAs 30HA,
DeadZone, orcanTbiBaeMasi OT IEHTPATBLHOTO MOJOXKEHNS W m3MepseMas B mnporentax. Bayrpu DeadZone
KOHTPOJIJIED BBI3BIBAET OCTAHOBKY JBuKeHus. [Ipu oTKIOHEHWN [KOWCTHKA OT HMEHTPAJIHHOIO HOJIOXKEHUS,
BbIBOgAIIEM ero u3 DeadZone naunHaeTcs [ABUKEHUE CO CKOPOCTHIO, OLPEIE/IIeMOil OTKJIOHEHUEM JI2KOMCTUKA
ot rpanurkl DeadZone 1m0 MakcuMaabHOTO OTKJIOHeHUs. /Inanasonsr DeadZone moka3aHbl Ha CJIEIYIONIEM
PHUCYHKE.
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Deadband

NN

75% 25% 25%

75%

Left Center

4.5.3.1.2 YyBcTBUTE/IBHOCTb O>KOWCTMKA

Right

CBsI3b10 HANPABJIEHUS] JIBUKEHUS JPKONCTHKA U €10 OTKJIOHEHUSI MOXKHO YIIPABISATE C MOMOINLIO (hyrara pesep-

Ca, 9YTO MOXKET OBITD y,ELO6HO AJId COOTBETCTBUA: «OTKJIOHEHUE BIIPDABO» - «JIBU2KEHHE BIIPDABO», - HE3aBUCHUMO

oT (PU3MYECKON OpUEHTALMN JIXKORCTUKA U TIOIABUYKHON YacTu.

CKOpOCTh IBUIKEHUST IKCIOHEHITHAIHHO 3aBUCUAT OT OTKJIOHEHHUS [XKOWCTHKA. IDTO MO3BOJISIET HEOOJIbIIUMY
OTKJIOHEHUSIMU JOCTUTATH BHICOKON TOYHOCTH TIOABOJIKW TIO3UIUHU, & CHJIbHBIMU OTKJIOHEHUSIMU JI2KOMCTUKA,
BbI3bIBATH ObICTpbIE niepemenienus. [lapaverp nenuneitnoctu (Exp factor) moxuo mensth. Ilpu ycranoske
napamMerpa HejuHeiHOCTH B () CKOPOCTH JIBUYKEHHS [IBUTATES HAYMHAET JIMHEHHO 3aBUCETHh OT OTKJIOHEHUS

JKOMCTHUKA.

Ha rpaduke mpuBenén npumep 3aBUCUMOCTH CKOPOCTH JIBUYKEHUST OT OTKJIOHEHWS JZKOUCTHKA IS CJIEIYIO-

X HACTPOEK:

HentpasibaHoe OTKIIOHEHHE 4500
MunanmaabHOE OTKJIOHEHTE 500
MaxkcumaabHOE OTKJIOHEHHE 9500
MéprBas 30Ha 10%
MaxkcumaabHast CKOpocTh aBmxkenns | 100
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Joystick speed control
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1 L1 .....l. ....l.... Liiaao ...... .....l.. ..| ....... Lig i
4 D o |-
] S o |l
Ly Ly
= (=20 o
o 50° 2 || 50
a 1 @ - L
g_ 1 U =
~ T
wv
w0+ —r0
w - L
o 18 [
ll'_ﬂ )
-501 2| -50
15 L
(= I
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0 1 000 2,000 3 000 4, 000 5,000 6,000 7, 000 ,000 9 (}00 10,000
Joystlck position

Puc. 4.27: Ilpumep 3aBUCUMOCTH CKOPOCTHU JBUIKEHUS OT OTKJIOHEHUS JTXKONUCTHKA,

4.5.3.1.3 VYnpasneHue CKOpOCTbIO C MOMOLLbI KHOMOK

OKCIOHEHIINATIBHOTO OTKJINKA JZKONCTHKA, COYETAOIIET0 BBICOKYIO TOYHOCTh i CKOPOCTh, MOYKET GBITh HEJ0-
crarogno. I109TOMy KOHTDOJLIED MOIEPKUBALT TAOJIHILY MAKCHMATIBHBIX CKOPOCTEH, MEXK 1y KOTOPBIMH MOXK-
HO [IEPEKTII0YAThCHA KHOIKAME YIPABICHHS «BJIE€BO» / «BIPABO» (CM. IIIABY Ynpasienue KHONKAMU <8NPLEO»
U <6AE60»).

B pexunme ,B;}KOI?ICTPIK& KHOIIKM YTIPABJIAIOT CKOPOCTbHIO ABU2KEHUSA. To €CTh, C IMOMONIIbIO KHOIIOK MO>KHO
YBEIUYUTH UJIN YMEHBINTUTH CKOPOCTH, COOTBETCTBYIOIYIO OHpeﬂeJIéHHOMy OTKJIOHEHUIO ﬂKOﬁCTHKa.

B namsTH KOHTpOJLIepa 3amucaHa Tabuauna ckopocreit MaxSpeed[i], coorsercryfommx 100% OTKIOHEHMIO
mxoiictuka. IIpu HaskaTHy Ha KHOIKY «BIPAaBO» CKOPOCTH, cCOOTBeTcTByomas 100% OTKIOHeHNs, MEHAETCA C
MaxSpeed[i] na MazSpeed|i+1]. IIpu nazkaTuu KHOLKYU «BJIEBO», MAKCUMYM CKOpocTu Mensiercs ¢ MaxSpeed|i]
Ha MazSpeed|[i-1]. TIpu crapre xourposnepa i=0. KoandectBo ckopocreii B Tabmwuiie - 10. Ecin MazSpeed[x]
paBHa HyJIO (Heas U IpoOHast 9acTh), TO TEPeiTH Ha 3Ty CKOpocTh ¢ MaxSpeed[x-1] Henb3s. D10 caemano
JJId BO3SMOZKHOCTH OTPDaHHUYIUTH Ta6.HI/H_[y MEHBbIIINM KOJIUYECTBOM CKOpOCTeﬁ. HOHbITKa BBIUTH 3a I'PaHUIIbI
ungekca rabauipl ckopocreii (0-9) TakxKe HU K YeMy He IIPUBOJIUT.

Ycranoska 3uavenuii MazSpeed|i] onucano B paznese Hacmpolika 6HewHUT YNpasasiowus yempoticms.

Kuonku HacTpawBalT He abCOMIOTHYIO CKOPOCTh, & KOI(MMUIIMEHT, CBSI3BIBAIONINN OTKJIOHEHNE IKONCTU-
Ka CO CKOPOCTBIO JIBUKEHHUs. 1109TOMY NpH HYJEBOM OTKJOHEHWHU JKONCTUKA (& TOYHEe NP HAXOKIEHUU
JKoiicTrka B npezenax DeadZone) npusectd B JBUXKEHWE IIPUBOJ TOJBKO JIMIIb C MOMOINBIO KHOIOK HE
[IOJLY YUTCS.

KonTpoanep nogasiser apebe3r KOHTAKTOB HA KHONKAX ynpasienus. s cpabarbiBaHus KHOIOK JIJTATE b=
HOCTBH HAXKATHUS JIOJIYKHA MPEBBIMIATH 3 MC.

Eciu mxoiicTuk HaXOAUTCS BHYTPU MEPTBOM 30HBI 00/Iee H CEKYH/I, TO OH HE OyAeT CINTATHCS BBIIIEITUM U3
Heé, moka ou He mpobyaer Bae DeadZone 6onee 100 Mc. DT0 TO3BOJSIET OTIIYCTUTH JXKONCTUK U OBITH YBEPEH-
HBIM, 9TO JIaXKe CJy9aflHbIi IIyM HA BBIXOJE JKOMCTHKA HE MPUBEJET K HEHYKHBIM caBuraMm moropa. Iloka
JIKOMCTUK HAXOauTCs BHYTpH DeadZone KOHTPOJIEP CIOCODEH MTPUHUMATE JIFOObIE KOMAH/IBI C KOMITBIOTEPA,
B TOM YHCJI€ U KOMAHIbI JIBUKEHN ST, KAJIMOPOBKH JOMAITHEH MO3UIMY U T.11. EXC/Ii TTPU BBITOJTHEHUH KOMAH TbI
mxKoiicTuk BhiBoauTCH n3 DeadZone, To KOMaH 2 JIBUKEHUST OTMEHSETCS U [IBUTATE]Ib HAYNHAET TIOINHITH-
Csl YIIPABISIONIEMY BO3IEHCTBUIO IXKOUCTUKA. DTO TO3BOJISIET BKIIOYATH PEKUM YIPABIECHUS JBUTATETEM C
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LIOMOLIBIO JIZKOHCTHKA, HO HE I10J1b30BATbCA UM 0e3 HaJ00HOCTH. A P KaCaHUK JPKOHCTUKA OH ILI€PeXBATHT
yIIpaBJIeHue.

K pexumy mxo#icTuKa NPUMEHWMO BCE, 9TO OTHOCUTCS W K JBUKEHUIO MO BO3IEHCTBUEM YIIPABJISIONIAX
KOMAH/I: TIOJYMHEHUE YCKOPEHWI0, OPPAHUYEHNe MAKCUMAJIBHON CKOPOCTH, PEXKUMBI OTKIIOYEHUsT 0OMOTOK
IIpH IIPOCTOE, paboTa ¢ MATHUTHBIM TOPMO30M, KOMIeHcanusd jodra u T. 1. Hanpumep, eciim pe3ko 6pocuThb
PyUKy mKoiicTuka BHYTph DeadZone, To, Tpu BKJIIOUYEHNN COOTBETCTBYIONINX PEKUMOB, KOHTPOJIIED TLJIABHO
3aMeJJINT JIBUTATENb, OTHEJAET B CTOPOHY JIJIsi KOMIIEHCAIIUU JIO(TA, OCTAHOBUT [IBUTATENb, 3a(UKCADYET
BaJI JABUTATEJIST MATHUTHBIM TOPMO30M, TIJIABHO CHU3WUT TOK W OTKJIIOYHAT MUTAHUE OOMOTOK.

BaxxHo: B pexunme ynpapienus JKORCTHKOM (PU3MIECKHE W BHPTYaJbHbIE KHOIKH OCTAIOTCSI B pabodem
COCTOSTHUHT

Ilpenynpexaeuue: He orcoenunsiite u He MOACOEIUHSATE JIXKONCTUK K BKJIIOYEHHOMY KOHTPOJLIEPY!
IIpu orki0YeHry /HOAKIIIOYEHUH JIZKOWCTUKA K BKJIIOYEHHOMY KOHTPOJLIEPY J2KOWCTUK UJIM KOHTPOJLIED
HE CTOPAT, HO NOABNKKHU, MTOJKJIIOYEHHBIE K KOHTPOJIJIEPY, HAUHYT JIBUKEHNE K KOHIIEBBIM BBIKJTIOUATEISAM.

4.5.3.2 Cxema nogkto4eHus

Baxkmo: Amnajiorosble BXOAbL i IOAK/IIOUYEHHMS JKOMCTHKA pacuuTaHbl Ha auana3on 0-3.3 B. Bympre
BHUMATEJIHHBI U HE TOJaBaiiTe Ha KOHTAKTHI IXKONCTHKA HampsizkeHne 6omabire 3.3 B.

4.5.3.2.1 Mnara koHTpOsSINIEpA

KoHTakThl IKOHCTHKA Ha TIJIaTe KOHTPOJIIEPa PACTONI0KeHbI Ha passeme BPC. ObparnTe BHUMAHWE, UTO
JIKOMCTUKY HEe0OxomuMo nutanue +3B.

JOY, an analog 3.3V input
* ’ . 8SMC5-USB board

— Potentiometerl I —
Z @JOY‘ an analog 0-3.3V input
% . Potentiometer2 — J5BUTR
g Joystick [Gnp | Zeve
2 S Vi = 33V) 5vt033v 5V £ oupu
3) O converter
om 5
O +—
& 5
m 151

= 830 pF

3 Button1 _L I L ——{igewm

8 Button2@ I ISSO PF| « Optional

m

Puc. 4.28: Cxema monk/ovyenns JIXKOUCTHKA K TIIaT€ KOHTPOJIepa depe3 pazbém BPC

4.5.3.2.2 OpgHoocHas v aBYXOCHas CUCTEMA

Passém das nodkaovenus 0xicoticmuka ecTb TOMBKO B deyrochotll cucmeme. CxeMa MOAKIIOYeHnsT K HEMY
IIPEICTABIEHA HUKE.
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8SMCS5-USB 2 axis

Potentiometer1
S . [6]Axis1_iov
"g Potentiometer2 [1]Axis1_BUT_R
(o] AXIS1_BUT_R, input, axis 1 :
E« g AXIS2_Joy, analog 0-3.3V input, axis 2 ]OyStICk [8]Axis1_BuT_L
DGND, common ground GND
O O [4] axis2_8UT_R, input, axis 2 —1 — [3]oeno
m © DGND, common ground V+
Y i [7]3.3 Vv output
D AXIS1_Joy, analog 0-3.3V input, axis 1
(/I) 8 3.3V output [2] axis2_sov
AXIS1_BUT_L, input, axis 1
D ; AXIS2_BUT_L, input, axis 2 @AXISZJUTJ
> 830 pF
(@) Button1 A[ _L [9]Axis2_8uT_L
— p—
Button2 .
L I IB3O PF| « Optional

Puc. 4.29: Cxema moak/IOUeHns JKOUCTUKA K IBYXOCHOI crcTeMe B Kopiyce depe3 padbém D-SUB9

4.5.4 VYnpasneHue KHONKAaMu «BMPaBO» U «B/EBO>»

Jlmst KaxKao# CHCTEMBI CYMIECTBYET BO3MOXKHOCTD YIIPABJISATH JIBUKEHHEM MOTOPOB IIPHU ITOMOIINHM KHOIIOK.
Konrposnep noguepxkusaer tabaniy n3 10 ckopocreit npuxennst MaxSpeed[0-9], KoTopbie HCMOMB3yOTCS 1
JUTST YIIPABJIEHUS 02/COTUCMUKOM, N TIPA YIPABIEHUN KHOMKAMHU.

Hactpoiiku KHOIIOK HepeJatoTCs / CINTHIBAIOTCS KOMaH/aMU SCTL/GCTL
(set_ control__settings/get_ control_ settings).

e IIpu xparkospemennom naxkarum (menee MaxClickTime) Ha KHONKY BIPaBO WM BJIEBO MOTOD C/BHU-
raeTcs Ha 33JaHHOE paccrosuue, ecan DeltaPosition u uDeltaPosition orwawsr oT Hyss.

o Ilpu gauTenbHOM HaXKATHH OIHON M3 KHOMOK, mo ucreuennn spemenn MaxClickTime xorTpostep 3a-
IycKaeT aBHzKeHue co ckopoctbio MaxSpeed[0] n nHaunnaer orcumrbiBarbest Taiivayr Timeout[0]. Tlo
HCTEYeHHIo Kaxka0ro rajimayra Timeout[i] ckopocrs Mensierca na ¢ MaxSpeed[i] ma MaxSpeed[i+1].

e IIpu 0qHOBpPEMEHHOM HAYKATHUY JBYX KHOMOK KOHTPOJLJIEP COBEPINAET 0CMAHOEKY € 3aMelAeHUEM. YIEP-
JKaHWe JBYX KHOIMOK B TEUEHUHU 3 CEKYHI 3AIMYCKAET a68MOKAAUOPOSKY JOMAUHET NO3ULUL.

IIpumeuanune: Eciu sea tabauna u3 10 ckopocreii He HyKHA, TO JOCTATOYHO 3alIOJTHATH TOJBLKO €6 BEPXHIOIO
qyacrb. Konrposuiep ne OyJier MEHATh CKOPOCTb Ha CJICAYIONLYIO, €CJIM OHA PABHA HYJIIO WM €CJIM TaiMayT,
KOTODBIl [IJIst 3TOTO HAJI0 OTCUNTaTh, paBeH Hymo. Hanpumep, ecim MaxSpeed[0] m MaxSpeed[1] nenynensbie,
a MaxSpeed|2] paBHO HyO0 (BKJIIOY9asi MUKDOIIIArOBYIO YaCTh), TO KOHTPOJIJIED HAYHET IBUIKEHWE HA CKO-
pocru MaxSpeed[0], mepeiinér Ha ckopocrb MaxSpeed[1] u npomomkuT aBuzKeHee ¢ Kpaiineii CKOpOCTBIO J0
MOMEHTa OTITyCKAHUS KHOMKH. {7151 Toi 2Ke (DyHKIMOHATILHOCTH MOXKHO caenarh Timeout|1] paBabiM HyITIO,
BesmuuHa ckopocru MaxSpeed[2] ve Gyaer umerb 3navenus. JIBuzkeHue MOTOpa LHOAYMHSIETCH HACTPOAKAM
JIBWKEHNsT (32 WCKIIIOUeHNeM ycTaHaBimBaeMmoii ckopoctn). Hampnwmep, npu nepexome or MaxSpeed[i] wa
MaxSpeed[i+1] MOTOp MOXKET YCKOPATHCS O JOCTHIKEHNs HOBOIO 3HAYEHWUS] CKOPOCTH WJIM MEHSITh eé CKad-
KOM, €CJIU YCKOPEHUE OTKJIIOUEHO.

Ilo ymosiqanmuio cocTosinve KHOIKH 3a/a€TCs YPOBHAMU HAIPsXKeHuil corsiacHo rtabswuine [lapavempo. 6vi-
60da. CocTosiHUE KaXKIOW KHOMKH MOXKET OBITh MPOrPAMMHO WHBEPTUPOBAHO. [Ipw aKTHMBHOM COCTOSTHUU
KHOIIKA cuuTaercd Haxkaroil. He umeer 3nadenuns KakuM 00pa30M COCTOSTHUE CTAHOBUTCS aKTUBHBIM (IIOC/IE
M3MEHEHUs] HACTPOWKN WHBEPTUPOBAHWS COCTOSTHUI MJIM K€ TPW CMEHE YPOBHSI HAIpsiKeHUsd mpu husnde-
CKOM BO3JelicTBMM Ha KHONKY). KoHTposuiep ucnosb3yer nporpaMMHOE II0JaBJIeHHEe Ipebe3ra KOHTAKTOB
Ha KHONKax. KHOIKA camTaeTcs HAXKATOU, €CJIM AaKTUBHOE COCTOSHWE HA BXOJ€ KHOIKH JJIMJIOCh Oosiee 3-x
MWJLINCEKYHI.
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Tabnuma 4.7: TlapaMeTpsl BHIBOIA

Tun TTJ1 yposeHb
Jlormgeckuii HyJIb 0B
Jlorngeckas eIuHUIIA 3.3 B

Ilpenynpexaenmne: Eciu npu BKIIOYEHHMN KOHTPOJIJIEPA UJIU €r0 IIepe3arpy3Ke Ha BXO/e KHOIKU IIPH-
CYTCTBYET YPOBEHb HANPAKEHWS, KOTOPHII CUYNTAETCS AKTUBHBIM, TO KOHTPOJJIED BOCTPUMET 3TO KaK
CUTHAJI HaXKaTUA KHOIKU U HAYHET HMOMUUHATHCA NPAEUAGM ONUCAHHOIM 6DLULE.

4.5.4.1 Cxema noaksitoveHusi

4.5.4.1.1 NMnara koHTposnnepa

K nsare konrposiiepa MOryT ObITb MOJKJIIOUEHbI KHOIKHM yIpaBieHus (<«BIIPABO», «BJIEBO») Yepe3 pa3sém

BPC.

15 17
BUT R BUT L

BUT R

BUT L
GND GND[18

BPC Connector CN2
il N = S RN NN N

Puc. 4.30: Cxema nojkirouenusi KHONOK K pazbémy BPC B mjiare konrpoJuiepa

4.5.4.1.2 OpHooCHast nnu AByXOCHasi CUCTEMA B KOpnyce

1151 KOHTPOJIJIEPOB B KOPTIyce KHOMKHM y’Ke BbIBeJEeHbI Hapy:Ky. OIHaKO eCTh BO3MOXKHOCTH TOIKJIIOYHTH
CBOM KHOIIKHM YTIPaBJIEHWsI K COOTBETCTByOIUM KOHTakTaM. Oum Haxomarcs B D-SUB 9 passéme m ecThb
TOJIBKO B deyrocroli cucreme. CxemMa HMOIK/ITIOUEHUsT IPUBEIEHA HUKE.
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’—@
BUT_R_1 BUT_L_1 BUT_R_2 BUT_L_2

/ /

GND[5 ‘

D-SUB 9 pin
JOYSTICK connector

Puc. 4.31: Cxema MOIKJIIOYEHNST KHOTIOK K Pa3bEMY JBYXOCHON CHCTEMBI

4.5.5 TTJIl-cuHxpoHusauuns

4.5.5.1 MpuHyun paboTsl

TTJl-cuaxpoHn3anus TpeJIHA3HAYEHa [JI CHUHXPOHU3AINN MPOU3BOIUMBIX KOHTPOJIJIEPOM JIBUKEHUU C
BHEITHUMM yCTPOWicTBaMu u/uiu coObituamu. Hampumep, KOHTpoJLIEp MOXKeT KaxKIblii pa3 Ipu mepeme-
IIEHNH HA 33/[AHHOE PACCTOSHNE BHIJABATH UMILY/IHC CHHXPOHU3AINN, 3ayCKAIONIN KaAKOe-jinb0 n3MepeHue.
1 maobopor, 1npu MHOIy4YeHHH UMILYJIbCA, CUHXPOHU3AIMKA OT BHEIIHEI'O YCTPOMCTBA, HAIPUMED O3HAYATOIIe-
T0, YTO IKCIMEPUMEHTAJIbHAS YCTAHOBKA TOTOBA K TIEPEMEIEHNIO B CJIEIYIONIYI0 U3MEPUTETHHYIO TIO3UIINIO,
KOHTPOJIJIED MOXKET BBINIOJIHUTH CMellleHne Ha 3apaHee 3a/lJaHHOe PACCTOSHHUE.

Js paboThl C BXOAHBIMU CHUTHAJIAMHU CHHXPOHU3AIWK, M€HEPUPYEMBIMHU C MMOMOIIBI0 MEXAHUYIECKUX KOH-
TAKTOB, IIPEIyCMOTPEHA 3aIuTa OT apedbe3ra KOHTAKTOB. MOXKHO yCTaHOBUTH MUHUMAJIBHYIO JINTEIHHOCTH
BXO/IHOI'O MMILYJIbCA, [I0CJI€ KOTOPOI'O CUI'HAJ CHMHXPOHU3AIMH CUUTAETCH 10JydeHHbIM. [0 ymosuanuio ax-
TUBHBIM CYUTAETCs COCTOSTHUE JIOTHMYECKOH enuuutibl (eMm. ITapamempor 6bi60da), a 3amyckaomum GbpoHTOM
- Hapacramomuii. Ecin Takas jjormka pabOThl BXOAA W BBIXO/A CHHXPOHU3ANMWK HE TOIXOIUT, TO €€ MOYKHO

UHBEPTUPOBATD.

Tabnuna 4.8: Ilapamerpsl BbIBOIA
Tun TT) yposeHb
Jloruyeckwuii HyJsib 0B
Jloruueckast equnauma | 3.3 B

Pulse time Pulse time

Puc. 4.32: UnmocTpanyus WHBEPTUPOBAHUS BXOIHOTO UJIA BBIXOJTHOTO MUMITYJIHCA
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IIpumeuanue: [Iad 0IHOBPEMEHHOCTH CTAPTA MHOTOOCHBIX CHCTEM MWHWMAJIHHAS IJIUTETHHOCTH BXOIHOTO
CUTHAJIa JI0JI2KHA OBITH OIMHAKOBOH y BCeX KOHTDPOJIepoB. He ciemyer ncronb3oBaTh mojaBieHue 1pedesra
MEXaHWYeCKUX KOHTAKTOB B CHCTEMAX, T/Ie Takoro 3(pdekra HeT, HO eCTh KOPOTKHE HABOJIKHU HA JTUHUIO BXOJA
cuaxponusaiuu. Bmecro sroro gocrarouno gobasurh RC 1ienb, Guiabrpyroinyio Takue (hpaHTOMHBIE BXOIHBIE
UMITYJIbCBI.

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

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

Bxon v BBIXOJ/, CHHXPOHUBAINHN TIOJTHOCTHIO HE3ABUCUMBI JIPYT OT JPYra M WHBIX CIOCODOB YIPABJICHUS JIBU-
skenueM. Tak ynpasienue gsuzkenunem depe3 XILab (cm. [nasnoe oxro nporpammbr XILab B pexxume yupas-
JIEHUSI OJIHOI OCbIO) UJIM [10JIb30BATEJLCKYIO IPOrPAMMY, ylPaBJeHue OT JKolicTuka (cM. Ynpasaenue ¢ no-
MOuLI0 021COTCMUKG), OT KHOMOK PYYHOTO YIPABICHUS (CM. YNpasicHue KHONKAMU <GNpa6os» U <GAEG0),
MPOMCXOIUT HE3ABUCUMO OT COCTOSIHHSI BXOJA W BBIXOJA CHHXPOHW3AIWHU. Bcerga BBITOIHSIETCS TPUHITUT
«ITPHOPUTET y KOMAHJIbI MPUIIE/IIIel mo3anees. To ecTh, HATpUMED, KOMAHIA JIBUXKEHUsI, TOJAHHAS depe3
XILab, OTMEHHUT BBIMTOJHIEMOE IO UMIIYIbCY BXOIHON CHHXPOHU3AIWK [BUKEHHE, HO HE IMOBJIUAET Ha pa-
60Ty BBIXOJIHOW CHHXPOHW3AIMU, & MPUXOJ, BXOJHOIO CHHXPOUMITYJIbCA, IIPU COOTBETCTBYIOIIEH HACTPOHKE,
OTMEHHUT TEKYIIee NBUKEHNE, MHUIIMUPOBAHHOE TTOIL30BATEIHLCKON MTPOTpaMMOii, 3AMEHUB €ro Ha, JIBUKEHUE,
OTIpe/iesisieMoe HACTPONKAMHU pabOThl CHHXPOBXO/IA.

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

4.5.5.2 MoaknouerHue

B mnare korTposiepa npegycmorpenst asa TTJI-kanana cunxponusanuu Ha passeme BPC.

4.5.5.3 Bxopg cuHxpoHu3auun

Js BXO/Ma CUHXPOHW3AINE MUMEETCd HACTPOWKA MUHUMATHHON JJIUTETHHOCTH BXOTHOTO CHHXPOWMITYJIHCA,
KOTOPBII MOXKeT ObITH 3aPEruCTPUPOBAH. IDTa, [MJINTEIHHOCTD 33aeTCsI B MUKPOCEKyHAax. Mcmonb3yiite sty
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HACTPOHKY /I YBEJUIEHUS [TOMEXOYCTONINBOCTH KOHTPOJIEPaA. BX0/I CHHXPOHU3AIUN MOXKET ObITH BKJITO-
YeH WM BBIKJIIOUEH. EC/IM OH BKJIIOUEH, TO MEepexo]l W3 He aKTUBHOTO COCTOSHWUSA B aKTUBHOE TPUBOIUT K
JBUKEHUIO QHAJOTUIHOMY BBITIOJTHEHUIO KOMAHIALI CMeweHue Ha 3a400HH0E PACCTOAHUE, B KOTOPOI 3HaYe-
HU€ CMEIIEeHHs 3a/1aeTCs 3HAKOBLIM P0sition ¢ MUKPOLIArOBOI 4acTbhio, a CKOPOCTh Speed ¢ MUKPOIIArOBOI
qacThio. 3MeHeHne HACTPOEK BXOMA CHHXPOHUBAIMH BO BPEMs BBINOJHEHUS IBUXKEHUSA HE MPUBOIUT K W3-
MEHEHUIO [1aPAMeTPOB JABHUKeHUs (CKOPOCTH, UEJIeBOM KOOPAMHATHL). DTU LapaMeTpbl Oy/1yT IPUMEHEHbI IPU
MPUXOE CJAEAYIONEro (PPOHTa AKTUBHOTO COCTOSTHHS HA, BXOJ, CUHXPOHM3AIWH. IJTO CAETAHO CIEeINaIbHO,
9TOOBI TIPY BBITTOJTHEHUH COTJIACOBAHHOTO MHOTOKOOPAMHATHOIO ABUYKEHHSA MOKHO OBLIO 3aIpPOrpaMMHpPO-
BaTh CJIEAYIOMNN CABUT /I KaXKJI0H OCH BO BPEMs BBITOJTHEHWS TEKYIIEro CABWra. 1orma He morpedyercs
OCTAHABJIMBATh ABUKEHNE OCel Ka KIbIA CABUI.

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

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

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

Pulse time Motion stops

Clutter time Motion starts

Moving time

Puc. 4.33: [IBukenne HaUHETCH Pa3 BXO/HON MMILYJIbC [I0JIbIIE BPEMEHH I[IO/IaBJIeHus apebe3ra
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Clutter time

Puc. 4.34: /Ipmkenne He HAYHETCS TAK KAK BXOIHBIE MMITYJIbCHI KOPOUE BPEMEHU MOJABJIEHUsT Apebe3ra

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

Clutter time Clutter time  Motion stops

Moving time Moving time

- - Ed

Motion starts

Puc. 4.35: JIpukenune npou3oiiiéT onuH pa3 HA JBOIHOE PACCTOSHHUE TAK KAK BTOPOU MMILIHC CHHXPOHU3AIUI
cpaboTaJjl 10 OKOHYAHWS TIEPBOTO JIBUKEHUST
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Motion stops
Clutter time Clutter time

Moving time Moving time

Motion starts

Puc. 4.36: /IBu>kenne mpon3oiaET IBa pa3a C ABYMs CTApTAM¥W W JABYMS OCTAHOBKAMU

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

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

4.5.5.4 Bbixog cMHXpOHM3aUUU

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

Movement stops ;
Pulse time Pulse time

Puc. 4.37: BeixogHble IMITyIbCHI CHHXPOHU3AIMA P MEHEPAIIAA WX Ha CTAPTE W HA, OCTAHOBKE IBUYKEHUS
(uMirysibC (PUKCUPOBAHHON JJTUTEIHHOCTH )

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

Movement starts

| | Movement stops
Pulse time Pulse time

Puc. 4.38: BeixomHble MMy IHCHI CHHXPOHU3AIMA MPY MEHEPAITAA WX Ha CTAPTE W HA, OCTAHOBKE JIBUZKEHUS
(MMILYJIbC U3MEPSIeTCs B €AMHULIAX CMEIEHNUs)
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IIpumeuanmne: Ecin BbI XOTHTE TEpeHACTPOUTH CHHXPOBBIXOJT M HE YBEPEHDI, UTO 3HAETE B KAKOM COCTOSHUN
OH HAXOJWUTCs, TIEPEBEIUTE €r0 B PEXKUM BBIXOJA OOINEro HA3HAYEHWS W YCTAHOBUTE KEJIAEMbBIH JIOTHIECKU
YPOBEHb.

Motion starts

Motion stops

Puc. 4.39: Buixogable UMIYIbCH CHHXPOHU3AIWHN TPHU JABWKEHWH € YCKOPEHWEM W TeHepaIlud UMITYIbCOB
KaxK/0e CMeleHre HA 33JaHHOe PACCTOAHUE (MMILYJIbC U3MEPSAETC B €UHUIAX CMEIICHUS )

Motion starts

Motion stops

Pulse time

Puc. 4.40: Burxoguble MMTY/IbCHI CUHXPOHU3AIWHN TIPU JBUKEHWH € YCKOPEHWEM W TeHEpAInd MMITYIhCOB
KaxkJj0e CMeleHNe Ha 33 JaHHOe PACCTOAHUE (MMILYJIbC U3MEPSAETCS B MUKPOCEKYHIaX)

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

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

Motion starts Pulse time
ﬁ

Motion stops
Pulse time Pulse time

Puc. 4.41: UnmocTpanusa HAJOXKEHUST UMITYJIHCOB CHHXPOHU3AIMHU IO CTApTy W MO OCTAHOBKE JIBUKEHUS,
CMEIIEHUE HA 3a/aHHOE PACCTOsHUE (JJIUTENIbHOCTh UMITYJIbCA, U3MEPEHHAs B MUKPOCEKYH/IaX)

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

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

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

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

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

Movement to a positive position >

Movement to a negative position <--

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

AbcomoTHast MOrPENTHOCT JJIATEIBHOCTH UMITYJIbCA - +25 MKC. EC/IN yCTaHOBUTH IJIMTEIBHOCTH UMITYJIHCA B
30 Mkc, TO (hbakTHUIECKAS UTUTEIHHOCTh UMITYJIbCOB Oy/1€T MEHSTHCS IPUMEPHO OT 5 MKC 110 55 MKC. Benmawnna
[IOTPENIHOCTH OT UINTEJIHbHOCTH HMILYJIbca He 3asucut. [103ToMy OTHOCHTE/IbHAS MOTPEITHOCTh g OoJiee
JUIMHHBIX UMIYJIBCOB OyIeT 3HAYNTEIHHO MEHBIIIE.

Hacrpoiika mapamerpos cuaxponu3anuu B XILab omucana B pazmene Hacmpoliky CuHIPpOHUSAUUY.

4.5.5.5 Cxema nogkntoueHus

4.5.5.5.1 Mnara koHTponnepa

B naame xonmpoanrepa npexycmorpenst aea TTJI-kanana curaxponusaiuu #Ha passeme BPC.
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8SMC5-USB board

@ SYNC_OUT, synchronization output

to/from external device

- @ SYNC _IN, synchronization input
~

18GND

SYNC_OUT, synchronization output

SYNC_IN, synchronization input

BPC Connector CN2
e e e = S R N N S S

GND

Puc. 4.42: Cxema noak/0YeHnst K KAHAJIAM CHHXPOHU3AIUE HA TLIATE KOHTPOJLIEPA

4.5.5.5.2 OpHoocHas n gByxoCcHas cuctema

Curnayibl CHHXPOHUM3AMUU HA 00HOOCHOT W J8YT0CHOT CACTEMAX BbIBEIEHBI HA pa3sém HDB-26.

Synchronization output
GND

1] 8SMC4-USB 1 axis
2] —

13| Synchronization input € Synchronization
4] to/from external device output
'5/GND . Synchronization
16/ i input

A € [9]GND

8|

19]

D-SUB 9 pin
SYNCHRO IN/OUT

Puc. 4.43: Cxema nojk/Ir0O4eHHs K KaHaJ aM CUHXPOHHM3AIMKU Ha OJHOOCHOH cucreMe
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[1]
2 |AXIS_2 SYNC_IN, synchronization input
13
v | 4 |DGND., digital ground
8 5 [AXIS_2_SYNC_OUT, synchronization output
8 6 |AXIS_1_SYNC_IN, synchronization input
g 7 AXIS 1 SYNC OUT, synchronization output
S8l
8 9] 1 8SMC5-USB 2 axis
1 il
el il € A}G3717SY.\IC70UT, synchronization output
% % DGND. digital ground to/from external device
il | ) ; @AXISiLSYNCJ.\L synchronization input
% € DGND, digital ground
1L
( AXIS7278YNC70UT, synchronization output
to/from external device
: AXIS7278YNC71N, synchronization input
( DGN'D, digital ground

Puc. 4.44: Cxema MOAKIIOUEHNST K KAHAJAM CUHXPOHW3AIMHU HA, IBYXOCHOM CHCTEME

4.5.6 Co3paHne MHOrooOCHbIX CUCTEM

N pnenrudukaiius oceit B cOCTaBe MHOIOOCHBIX CHCTEM OCYHIECTBISETCS 0 CEPUITHOMY HOMEPY KOHTPOJLIEPA.
Kaxkapiit KOHTpOJIIep UMeeT CBOM YHUKAJBHBIN cepuiiHbIil HOMep, KoTopbiii orobpazkaercs B [10 XILab Bo
Brutagke O wonmponanepe. [omydenne cepuifHOrO HOMEpPA KOHTPOJLIEPA BO3MOXKHO C MOMOIIBIO (DYHKIIUU
get serial number (cm. Pyrosodcmeo no npozpammuposaruio).

MHOrOOCHBIE CACTEMbI Ha 0a3e JaHHONO KOHTPOJIJIEPA CTPOSATCH C MCIOIL30BAHUEM AKTUBHON COENUMHUTEIb-
HOI maTel Ha ocHOoBe USB-xaba mmm sremuero USB-xaba.

Baxxuo: Mpl pekOMeHIyeM CTPOUTH COeNWHWUTEIhHbIE muaThl Ha 6a3e USB-xaba c rasbpBaHmYeckoii pas-
BSI3KOH OT KOMITHIOTEPa M JIOMOJHUTEILHBIM MCTOYHUKOM MHUTAHWSA WM TpeobpaszosareneMm 36 B -> 5 B,
TaK KaK TaKas Cxema OOeCTedrBAET TOBBIMIEHHYIO TOMEXO3AIIUIIEHHOCTh U FAPAHTHPOBAHHO ODECIIEINBACT
JIOCTATOYHOE JIEKTpOnuTaHue mo 5B.

st mpaBuabHOTO (DYHKIMOHUPOBAHUST MHOTOOCHBIX KOH(MUTYpPAIWii 11T HEOOXOAMMO TMEPBBIM IefCTBUEM
MOJIKJTIOYHTD BCE KOHTPOJIJIEPHI MHOTOOCHO# KOHMUTYpAINU APYT K APYTy muHamu nutanus u USB curaasos
(ycTaHOBKA KOHTDOJIJIEPOB HA COEAUHUTEIHHYIO ILIATY ).

Jlamee B JTI000M MOPsIIKE BBIIOJTHUTH BCE CAEAYIONNE AefCTBHUSI:
o Iloakiovenue 3/IeKTPONUTAHUS K COEUHUTETbHOMN IL1aTe
o Ilogkmiovenue BHEITHUX YCTPONCTB

o Tloakuouenue ynpasisonero koarpostepa mo USB

ITpumeuanmne: 3amveuanne. TpeboBanns K JOMONHUTEILHOMY UCTOYHUKY TUTaHus 5 B: BbIXOAHON TOK - He
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MeHee 250 MA HA KazK/1yI0 OCb, & JJjist HOJHON (DyHKIMOHAJIbHOCTH - He MeHee 400 MA Ha KaxKJ1yio OCb.

Cxema TOKJIIOUEHMs ILUIAT K MHOIOIUIATHON KoHdurypamuu nozpasymesaer pa3Boiky murtanus (VBUS,
GND) k noxkkam 1 u 2 pazbéma BPC, a rakxe noxsog or USB xaba He3aBucHMbIX KaHaIoB gaHHbix D-/D+
K HOKKaM 3 u 4 pazbéma BPC coorsercrsenno.

Z[anee TMOAKJIIOYaeTCA CUJIOBOE TUTaHHUE:
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Controlle riMae1

Power
Supply
240-38Y

PSC
PSS 1
PS5+ 2
PS- 3
PS5+ 4

T PS5+ 2

ControllerMa2

PSC
PSS 1
PS5+ 2
PS- 3
PS+ 4

=]
=]
& ]
o
o

ControllerMam

PSC
PS- 1
PS5+ 2
PS- 3
PSS+ 4

4.5,
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PSC - Power Supply Connector, pazbem jjisi CHIOBOIO MUTAHUS KOHTPOJLIEPA,

BPC - Back Panel Connector, pazbem a1 MOAKJIIOYEHAs JOMOJHUTEIBHBIX YCTPOUCTB K KOHTPOJLIEPY

4.5.7 Uudposoii Bxoa-Bbixon obuiero HasHayveHusa (EXTIO)

Brixon pacmonoxken Ha passeme nodkaovenus x obsedurumenvroti naame. IudpoBoit BXOI-BBIX0O, 0OIIEr0
Ha3HAYEHMS TO3BOJIAET IOJIH30BATEN0 CKOH(MUIYPHPOBATH €ro KaK BXOMI WiIH BbIxon. Ilo ymomdganwmio ax-
TUBHBIM CYMTAETCs YPOBEHb JOrUYecKoil eaununbl (cM. Tabuuny Ilapamempo 6vi6oda). OMHAKO €ro MOXKHO
WHBEPTUPOBATH TAK, YTO AKTUBHBIM OYIET CUNTATHCS YPOBEHDb HYJISI.

Tabmuma 4.9: [TapameTpsl BHIBOTA

Tun TTJ1 ypoeeHb
Jlorngeckuii HOIb 0B
Jlormueckas eauHHUIA 3.3B

B pezkume BX0/a MOXKHO JIMOO [IPOCTO MOJLy9aTh HHMOPMAIHIO O JIOTMYECKOM ypoBHE Ha, uauu (cMm. Cmamnyc
KOHMPOALEPa), TUO0 UHULMUPOBATH CJIEYIONIME IelCTBY [IPH II€PEXO0/Ee B AKTUBHOE COCTOSHUE:

e Bomosnnurs Komanda STOP (6picrpast OCTaHOBKA).
e Boumonunuth Komarnda PWOF (oTKiI049eHNe THTaHnst OOMOTOK ).

¢ Bomonuurs Komanda MOVR (cMmerienue Ha 3aJaHHOE PACCTOSHUE C TOCJIEIHUMHU HUCIIOJb30BAHHBIMU
HACTPONKAMHU).

e Bouionnurs Komarnda HOME (aBromaruueckas KaauOPOBKA LO3ULMY).
e Boiitu B cocrosinime ALARM (OTKJII0YeHHE CUJIOBBIX MOCTOB M OXKUJIAHUE MEPEUHUIUATUIAIMN ).

He umeer 3naduenusi, Kakum 06pa3oM COCTOSHUE BXOJA CTAHOBUTCS AKTUBHBIM (IIOCJIE€ U3MEHEHUs HACTPOIKH
UHBEPTUPOBAHUS COCTOSHUI WIIM YK€ IPU CMEHe YPOBHs Hanpsizkenus ). KoHTpossiep ucnosib3yer nporpamm-
HOe 1o/1aBJieHne Apede3ra KOHTAKTA Ha BXOJE: JefCTBHE 110 CUTHAJLY MHUIMUPYETCs, TOJIbKO €CJIH aKTUBHOE
COCTOSTHUE Ha BXOJIe KHOTKM JJINJIOCH D0jIee 3-X MWUJLIHCEKYHI.

Ilpenynpexxaenmne: Ecin mpu BKIIOUYEHWN KOHTPOJIEPA WU €T0 TIepe3arpy3Ke Ha BXO/e TPUCYTCTBYET
YPOBE€Hb HANPAXKEHUS, KOTOPBIIT CYNTAETCA AKTUBHBIM, TO KOHTDPOJJIEp BOCIPUMET 3TO KaK CUTHAJ JJIA
MHUIIAPOBAHNS KAKOTO-JIH00 U3 HeACTBHit.

B pexkume BbIBOA MOKHO yCTAHABIUBATH AKTUBHBIN WJIM HEAKTHUBHBIN JIOPTHYECKHUH YPOBEHD UJIM COCTOSTHUS
Ha, BBIOOD:

e EXTIO SETUP MODE_ OUT_ MOVING — AKTHBHOE COCTOSIHTE IIOKa MOTOD HAXOJUTCS B JIBUIKE-
HUU.

e EXTIO SETUP MODE OUT_ ALARM - AxTuBHOE COCTOSIHHE ITOKA MOTOP HAXOIUTCS B COCTOS-
uauu Alarm.

e EXTIO SETUP MODE OUT MOTOR_ON — AKTHBHOE COCTOsIHWE TIOKA ITUTAHUE MOZAHO HA 00-
MOTKH MOTODA.

e EXTIO SETUP MODE OUT MOTOR_FOUND - AxruBHOE COCTOSHHIE TOKA MOTOD MOAK/IIOYEH.

Tabauna 4.10: Texundeckue XapakKTEPUCTUKU BHIBOJIA

Twn norukn TTL3.3B
Yacrora obnosaenus | 1 xkI['n
HoMunanbHbIi TOK 5 MA
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4.5.7.1 Cxema noaksitoHeHusi

4.5.7.1.1 Mnara koHTpOsINIEPA

BuiBon pacmosioxken Ha pasdbeme nodkauerus K 006eduHumensvHot naame

GND

EXTGPIOO

8SMC35-USB board

% @ EXTGPIOO

to/from external device

€ [1]cnp

BPC Connector CN1
LR aEmREEle]eo[Nov w]ss [wr]=

Puc. 4.46: Cxema moak/itodenust K mudpoOBOMY BXO/Y BBIXOAY HA IJIAT€ KOHTPOJIIEPA

4.5.7.1.2 OpgHoocCHas v OBYXOCHAs CUCTEMDbI

Cpenn aByX KOPODOUHBIX Bepcuil, MudPOBOl BXOA-BBIXOJ, CTh TOJIHKO Y OIHON W3 HUX - AByXocHOH. Coor-
BETCTBYIOIINE KOHTAKTBI JJisi KaKI0i ocu BeiBeaeHbl Ha HDB-26 passém.
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1]
2]
3
E‘ |4 | DGND
+ |5
O 6] 8SMC5-USB 2 axis
L7
E 8] 1 «— 13 AXIS_2_EXTGPIO_0
ole 1 to/from external device
O 12 AXIS_2 EXTGPIO_0 — 25/AXIS 1 EXTGPIO 0
1
\(:?] % ¢ [4]DGND
se 1
A 1
n 1

25 AXIS 1 EXTGPIO 0

Puc. 4.47: Cxema moak/odennst K mudpoBOMY BXOIY-BBIXOAY B JIBYXOCHOW CHCTEME

4.5.8 Ananorosbiii BXxof 00Wero HasHayeHus

Amnasorosbrit Bxoz 0611ero Ha3Ha4YEHUsE MOXKHO KMCIIOJIb30BATh Uit COOCTBEHHbIX HYkK1. Hampumep, misa us-
MepeHust KaKux-iubo BHELIHUX CUIrHAJI0B. [lojydeHHOe 3HaYeHre ¢ aHAJIOrOBOIO BXOAA MOXKHO CYMTATH KO-
mandoti GETC wan mocmotpets B 2paduxar XilLab.

Jlj1s TaHHOTO KOHTPOJLIEpA JUANa30H anajaorosoro Bxona or 0 g0 10000 yCIOoBHBIX OTCYETOB. AHAJIOrOBBIM
BXO/I PACIIOJIOXKEH Ha Pa3séme nodxaouenus x 006e0uHumerbHotl niame.

Ba>kno: Hanpsiskenne cHuMaeMoe ¢ aHaJOTOBOTO BXO/Ia He JOJYKHO BBIXOAWTH 3a mpeaennst or 0 mo 3.3 B.
IIpu mpeBbITIeHN HANPSIKEHNS TTUTAHUS BO3MOXKHBI OIMUOKY B pab0Te aHAJIOTOBOTO BXOJA M PAdOTE APYTUX
cucTeM KOHTpoJiiepal 9T0 MOKET MPUBECTH K BBIXOY U3 CTPOs KaK KOHTPOJLJIEPA, TaK U MOJKJIIOYEHHOTO K
HEMY MOTOpA.

Tabmura 4.11: TlapameTpsr BX0Oa.

Hanps:xenne curnana | 0-3.3 B
Yacrora cuurbiBanug | 1 kI

4.5.8.1 Cxema nogkto4eHus

4.5.8.1.1 MNnara koHTponnepa

KonTakT anamoroBoro Bxoma Ha naame KOHMPOALEPa PACIONOXKeH Ha padseme BPC'.
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GND

POT 0-3V

8SMC5-USB board

> [4]POT 0-3V

From external device (0-3V)

€ [1]GND

BPC Connector
Il N e e =S RS S S Y S O N

Puc. 4.48: Cxema noJKJII09YeHNs] K AHAJIONOBOMY BBIBOJLY HA ILJIATE KOHTPOJLIEPA

4.5.8.1.2 OpHoocHas n gByx0CHasi cuctema

AHaJI0roBbIil BXOJL €CTb TOJbKO B 06YT0CHOU cucmeme U paciuosioxked Ha HDB-26 passéme.

1]
2]
3
S‘ 4|DGND
B2
6
= 7]
o 8] % AXIS 2 POT 8SMC5-USB 2 axis
9 2
8 1L 0-3V> 2§Ax1s 1 POT
O % 0-3V> L1 axts_2_PoT
S 1 From external device
1 DGND
A 1 €
a» 1

26 AXIS 1 POT

Puc. 4.49: Cxema noak/i0YeHnsi K aHAJIOPOBOMY BBIBOJY B JIBYXOCHOI cHCTEME
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4.5.9 UNnTepdpeiic ynpasaeHusi BHEWHUM gpaiBepom

WNurepdeiic mo3BOIIET YIPABAATH JIOOBIM BHEITHUM JIPANXBEPOM C MOMOIIBIO TPEX CTAHIAPTHBIX CHUTHAJIOB:
enable, direction, clock. 9roT pexxkum ynobeH, Korga CUI0BOTO (GpyHKIMOHATIA KOHTPOJLIEPA HEJTOCTATOYHO U,
[IPU 3TOM, XOYETCS UMETh TAKWE €ro BO3MOXKHOCTH, KAK KOHIIEBUKHU, JATYUK 0DOPOTOB, KOHTPOJb TO3UIIHH,
YIPABJIEHUE CKPUIITAME, CO3JJAHUE MHOTOOCHBIX CUCTEM, YIIPABJIEHUE JIZKORCTUKOM HJIA KHOIKAME, HCIOJIb30-
BaHNE MAarHUTHOTO TOPMO3a, U T. 1. Hampumep, 1JIst CO3MaHust MHOTOOCHOM CUCTEMBI C OTHON MOIITHON IO b-
EéMHO# OChIO, KOTOpas YIPABJISETCS BHEITHUM KOHTPOJIJIEPOM, U IBYMS MEHEE MOIIHBIMU MOPU30HTAJIBHBIMI
OCsIMU, MOYXKHO HCIO/Ib30BaTh Xilab ¢ TpexocHbiM mHTEpdEHCOM, CKPUIITAMH, & TAKXKE CHHXPOHU3UPOBATH
JIBU2KEHEE BCeX TpEx oceit. To ecTh MCHOIB30BaHUE BHENTHETO JApaiiBepa 3aMeHsieT TOJBKO CHJIOBYIO 9aCThb
KOHTPOJLIIEPA.

Baxwno: Pexwum External driver paboraer TOJBKO [Ijisi HIArOBBIX JBUATATEJEH U TOJbKO B pPeXHMMe
«None» (xilab settings/Stepper motor tab/Feedback None) B mo6bix apyrux pexumax ujim ¢ J0ObIM
JPYyruM THIOM apuraress pexxkum External driver me Oyaer paborars!

Curnan Clock onpezensier Koau4uecTBO CABATOB B Hampasjenuu Direction (ormueckas eIuHUIE - BOPABO,
JIOPMYECKU HOJIb - BJIeBO). CIBUT 5TO MUHUMAJILHBIA [Iar, Opu TEKYIUX HACTPOWKAX jejeHus mara. s
nesenus mara 1/32 6yner nogano 32 umnysnbca Ha oxu mar. He 3abyzbpre HACTpoUTh BHeIIHUil apaiisep
TaK, 9TOOBI OH HUCIOJIH30BAJ TO YK€ JI€JIEHUE IIara.

Ilpenynpexgenume: Yacrora curuana clock B mannom konrposiepe orparndena 78 k['1. [Tostomy mis
JIOCTUKEHW S HEOOXOIMMOI CKOPOCTH, TPeDyeTCsi yMEHBINATh JejieHue mara. Hampuvep, eciiu HeoOXoamma
ckopocrb Bpaiienus 4000 maros B CeKyH/y, TO HEOOXOAMMO MCIIOJIb30BATh JIeJIEHKE Iara He TouHee 1/8.

Tabmma 4.12: IlapaMeTpbl BbIXOIOB YIPABICHUST BHEITHUM TPaii-
BEpoOM

Tun TTJI
YpoBeHb JIOTHIeCKOro HyJIst 0B
Yposens Jiorndeckoit egunauiisl | 3.3 B

4.5.9.1 Cxema noaksitoHeHus

Ilpenynpexaenme: BbiBombl [y ynpaBieHUsS BHENIHAM APAWBEPOM MAJIO3AIIUINEHBI ¥ MOTYT OBITH
MOBPEZK/ICHBI TIPU HENMPABUILHOM HCoab30Baruu. Qbecrnedenre NpaBUjIbHOTO TOJKJIIOYEHNsT U HeOOXO0 11~
MBbIX 3JIEKTPUYECKUX 3alUT JIe2KUT HA WH2KEHepe, KOHCTPYUPYIOLeM CUCTeMY CBA3U JIpaiiBepos.

4.5.9.1.1 Mnara koHTpOsINIEpPA

L1 TOKTFOUEeH ST BHEIITHETO IpaiiBepa MCIOIb3yeTCsl TPU BBIBOAA Ha, passeme BPC .

Ipeayupexaenue: BoiBog 13 gaBisgercs BXOIOM-BbIXOg0M 00Iero Hazuadenus (cMm. [[udposoii 6xoo-
601200 0b6wezo nasnavernus (EXTIO)), HO OH TepsieT (DyHKIMOHAIBHOCTD, KOIIA BKJIIOYEH PEKUM yIPaB-
JIEHWS] BHEITHUM JIPAABEPOM.
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a
Z
O —
S 1
5 12]
g 3
= 4]
o) Z. =
O S
+, 6 | EXTGPIOO (Enable)
@] =1
oW -]
aa o8]
é 19| 8SMC5-USB board
S 10
Oh1 € '8]cLock
Q12 e [6]|DIR
= ﬁ External Driver| g [6] EXTGPIO0 (Enable)
15 1§DGND
16
17
18

Puc. 4.50: Cxema moaK/IIOYeHUsT K BHEITHEMY IpaiiBepy

4.5.9.1.2 OpgHoocHas v gByXOCHas CUCTEMA

WNurepdeiic ynpapeHnsi BHEITHUM JPANRBEPOM €CTh TOJBKO B 06YLOCHOU CUCMEMe W BBIBEIEH HA PA3HEM
HDB-26.

Ipenynpexaenue: BoiBoapr 12 u 25 apisorcs BxogaMu-Bbixogamu obuiero nazuadenus (cMm. [ugpo-
601 6200-661200 06wiez0 nasnaverus (EXTIO)), Ho onu Tepsier CBOIO (DYHKIMOHAJILHOCTD, KOIIA BKJIIOYEH
PEKUM YTIIPABJIEHUST BHEIITHUM JIPANRBEPOM.

4.5. [OononHutensHbie dyHKUUN 124



8SMC5-USB
PykoBopgcteo nonb3osarens, Boinyck 2.27.0

1]

12]

3
h |
O [&DaND 8SMC5-USB 2 axis
TR '
O % € 25 AXIS 1 EXTGPIO 0
g g [L0Axis 2 cLock . 1 Dri € AXIS_1_CLOCK
CRtl % AXIS_2_EXTGPIO 0 xemal Trivele L34x1s 1L DIR I
O 13AXIS 1 DIR 1 [4]DGND
£ 14DGND
m % f L2 AXIS_2_EXTGPIO_0
A 17AXIS 1 CLOCK € L0 AXIS_2_CLOCK
- 1§ [9axis2 pir 1 [External Driveilg 9AXIS 2 DIR 1

14DGND

AXIS_1_EXTGPIO 0

4.5.10 MNMocnepoBaTenbHbIi NOPT

Konrpomnep monyckaer ynpasienne 1o nocienosareasbaomy nopry UART ¢ morukoit TTL 3.3 B. BeiBogbt
UART pacnonoxenst Ha passeme BPC. 3a caér Bbicokoit pacnpocrpanénnocry UART u niepexonnukoB Ha
umero ¢ USB, Bluetooth, Ethernet u apyrux cranmapTHbX wHTEPGEHCOB, KOHTPOLIEPOM MOYXKHO YIPaBJISIThH
GecripoBonubiM 00pasom (Bluetooth) unm mo uarepuery (Ethernet). IIporokon nepenaun naaubix mo UART
Takoii ke kak u 1o USB. To ects nmorpedyercs Tombko Briounth B Xilab win B libximce ompoc mecranmapt-
HBIX TIOCJIEIOBATEIBHBIX TOPTOB M YCTPOUCTBO OOHAPYKUTCS €CIH 3aeP:KKA OTBETA C HErO HE MPEBBINIAeT 2
cexyHIbl. MOXKXHO TakzKe yIpaBisdTh KOHTPOJIEPOM € MOMOIIBIO IPYTOr0 CAMOCTOATEHHO 3AlIPOrPAMMUPO-
BAHHOI'O MUKPOKOHTPOJLIEPA, XOTs 3TO MOTPEOYET HMOMJEPKKHA NPOMOKOAL 00ULEHUA.

UART nomanep:kuBaer CJIeayioline HaCTPONKH.

CkopocTh nepemadn 9600-921600 6ur/c

KomnngecrBo 6ut B mepemade | 8

Yernocrb BKJIFOYEHA, MJIM BBIKJIFOYEHA,

Tun yerHocTH YeTHOE, HEYEeTHOe, €INHUIIA, HOJIb
KonuuecrBo cronoBbix 6uT 1 wim 2

ITpumeuanmne: YUrobbr ycraHoBUTH CBsA3b ¢ KoHTposuiepoM 110 UART HyKHO IpeaBapUTeIbHO COEIUHUT-
cg ¢ auMm 110 USB wmim Ethernet, ycranoBurb HeoOXOMMMbIE HACTPOUKH CKOPOCTH, YE€THOCTH, KOJUYIECTBA
CTOTIOBBIX OWT, & 3aTe€M COXPAHUTH UX B YHEPTOHE3ABUCUMYIO MaMATh KOHTpOJiepa. CTaHIapTHBIMA IIJIst
MPUJIAraeMoro MporpaMMHOTO 0OeCTieueH s SIBISIOTCS HACTPOMKHY, OMUCAHHBIE B npomokose obuierus. BEcan
CBs3b HE YCTAHABJIUBAETCS, TO MOMPOOYHTE NCITOIH30BATH UX.

Tabmura 4.13: IlapameTps BXOJA U BBIXOIA

Tun norukn TTL 3.3V
MakcumasibHasi CKOPOCTh nepeadn JaHabix | 921 kbur
HomunanbHbIil TOK BBIXOIA 5 MA
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4.5.10.1 Cxema nogkno4eHns NociemoBaTeIbHOroO nopra

Ipeayupexenue: Boicokas CKOPOCTH Mepenavr JAHHBIX HEBO3MOXKHA, 110 JJIMHHOMY Kabeio (kabeab
JOJI2KEH ObITh OO0 5 METPOB) B YCJIOBUSAX JIEKTPOMATHUTHBIX HaBoAOK. Ecsiu cayuatiorcs omubku B
nepesade JIAHHBIX, TO UCHOb3yiire dunprpyompe RC menu u CHU3bTE CKOPOCTh, 9TOOLI XapaKTepPHOEe
BpeMs 1enu ObLIO0 KaK MUHUMYM B 4 pa3a MEHbIe BPEMEHH Hepeadn OJHOro bura. XapakTepHoe Bpems
RC nenu nogbupaercss WHINBUIYAJIBHO.

4.5.10.1.1 MopgknoyeHne nnatbl KOHTPOsIIEPA

B naame xonmponanrepa seiBogsl UART pacnosoxens! Ha passeme BPC.

o

Z

o

i

i

3 8SMC5-USB board
g TX[ 1> RX1

8 ..to UART RX[_]|€ [4]Tx1

= converter

= GND[] 8 DGND

Puc. 4.51: Pekomenayemasi cxeMa TOJIKJIIOYEHUS JJI TIJIATHI KOHTPOJIIEPA

4.5.10.1.2 OgHoocHas u gByxoCHasi cUCTeMa

UART ectb y deyzocnol u 00noocotli cuctembl. COOTBETCTBYIOIIME KOHTAKTHI JIJIsI KaYK/I0W OCH BBIBEIEHDI
ua HDB-26 passém.
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[1]AXIS 2 RX
2
. 13|AXIS 2 TX
O [4/DGND 8SMC5-USB 2 axis
+ |5
8 16 Tx [P [8]axts 1 RX
7 y 4
g EAX13717M ..to UART Rx I:‘ Ay @AXISiliTX
9 converter
o = il
() il GND[ | L4DGND
O il
o 1 Tx 1D
m 14{DGND XL ||® AXIS 2 RX
[ L ..to UART Rx[ € [3]AxIS 2 TX
= % converter
18Aax1s 1 TX GND[] [4]DGND

Puc. 4.52: Pexomenayemasi cxemMa TMOAKIIOUEHNS JIJI IBYXOCHOU CHCTEMBI

4.5.11 XpaHeHune no3nunm Bo FRAM-namaTtn koHTponnepa

Konrponnep umeer GyHKIUIO aBTOMATHYIECKOIO 3aIOMUHAHUS [O3UIIAN, KOTOPAs MO3BOJISET [IPOCTO OTKJIIIO-
4aTh €My IIUTAHUE II0CJIE OCTAHOBKYU U IIPU CJIEAYIOIIEM BK/IIOYEHUH [IUTAHUS, KOHTPOJLIED OyAeT yaepKuBarb
TO Ke TTOJIOYKEHNE IBUTATEISA, 3HAYCHUE TIOJIOXKEHUS 1 MHKPEMEHTAIBHOTO CIETINKY, SHKOAEPA. DTa DYHKIUS
paboTaer, eciiu B MOMEHT, KOT/[a KOHTPOJIIEp 00ECTOUEH, He MPOUCXOIUT BPAIIEHUS OCH MOTOPA.

IIpumeuanue: g paborsl 310i GyHKIIH HEOOXOIUMO HOA0XKIATH XOTs ObI 0.5 CEKyH/IbI IOCJIe OCTAHOBKHI
BpAIIEHUS JIO BBIKJIIOYEHUS IUTaHus KoHTposuiepa. ObecrounBane KOHTPOJLIEPA BO BPEMs BPAILECHUS TAKKE
MPUBEIET K COXPAHEHUIO TO3UINHU, HO OHA Oy/eT JIWIb MPUMEPHOI u moTpedyercst HOBas KaAudpO6Ka.

4.5.12 OnosHaBaHue no3uymnoHepos Standa

B noseitimux nosunuonepax dupmbl Standa (CIHCOK KOHKPETHBIX YCTPONCTB yTOUHSNRTE y MPOU3BOIAUTEIS )
[IPEyCMOTPEHO XPAHEHWE HACTPOEYHBIX W MH(MOPMAINMOHHBIX TAPAMETPOB MO3WIMOHEPA BO BCTPOEHHOI B
MOJIBUKKY [TAMATH. DTa HAMTh 3apaHee IPOIIATA DU U3TOTOBJICHUH [IO/IBUKKU BEPHBIMU 3HAYEHUSIMU, 9TO
MO3BOJISTET HE 3a00TUTHCS 00 OMTUMAJIBHBIX [JIsT KOHKPETHOIO MO3UIMOHEPa HACTPOWKAX W HAYATH PAbOTY
cpasy mocje cOOPKHU CHCTEMBI. B aMsaTH €CTh TaKKe U MOJIb30BATEIbCKOE TI0JI€ UMEHU TOABUKKN, KOTOPOE
[OJIb30BATEb MOXKET YCTAaHOBUTHL caM (cM. BrIaaky XiLab Hassanue nosuuyuonepa).

IIpu noxk/r0YeHUr TAKOrO IO3UIMOHEPa K KOHTPoJLiepy (6osiee noapobHO 06 3/1eKTPUHUecKOoil cXeme MOIKJII0-
YeHus HAIUMCAHO B pazueie [Ipumep nodxaoverus npocmozo momopa u Passém nodkaowenus nosuyuonepa)
OCYIIIECTBJISIETCS aBTOMATHYECKAs 3arpy3Ka MHMOPMAIMOHHBIX MTapaMeTPOB MOJBUKKHU, CM. pa3aen Xapak-
MEPUCTNUKY NO3ULUOHEPa, B TAMATH KOHTposuiepa. Ecin obin yeranosien duaar EEPROM  PRECEDENCE
(IpeuMyIIecTBO HACTPOEK CUUTAHHBIX U3 MAMSATH MOABUKKYU Nepe HacTpoitkamu Bo flash-namsaru KOHTPOII-
aepa, cm. O xkowmpoaaepe), TO JONOJHUTENbHO CUUTHIBAIOTCH U yCTAHABJIUBAIOTCA BCE HACTPOUKM CUCTEMBbI,
kpome nacrpoek UART u umenu konrposiepa.

ITpu ycranosnennom duare EEPROM PRECEDENCE He Hy»KHO MPOBEPSTH ¥/MJIM yCTAHABIWBATH Ha-
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CTPOMKM 1I03UlMOHEpa (K LIPUMEDY, LOJISPHOCTb U PACILOJIOKEHUE KOHLEBUKOB, paboduil TOK, LapaMerpbl
SHKOJIEpa U MArHUTHOTO TOPMO3a). Bee 910 Gyzer caeiano aBTOMaTHYeCKU TP TIOAKIOUCHIN TIO3UIUOHEDA,
000pyI0BaHHOTO BCTpOoeHHO# naMsaThio. Ograko npu ycranosienuoMm ¢guare EEPROM PRECEDENCE 3a-
Irpy3Ka HACTPOEK M3 MAMSTH TO3UIMOHEpA OyIeT MPOUCXOIUTH KAXKIBIA Pa3 MpH MOJKIIOUEHUN TOIBUKKH,
000pYIOBaHHON MaMATHIO, JTUOO TPYU BKJIIOYEHUH [TUTAHUS KOHTPOJIEPA, K KOTOPOMY MOJKJIIOYEHA TaKast
nomsuKKa. [losromy ecimu Tpedyercss M3MEHUTh KaKHe-TO HACTPONKHU, TO HEOOXOAWMO CHATDH JAHHbBIN iar,
U3MEHUTH HEOOXOAMMbIE HACTPONUKHU, COXPAHUTH WX BO BHYTPEHHIOK MaMSTh KOHTPOJIIEPA.

IIpumeuanme: IIpocroe mpasBmiio 1 UCIOIBL30BaHUs 3TOro (yiara: Ha panamx sramax paboTsl 3TOT ¢iar
JIOJIZKEH OBITh BKJIIOYEH JJId yI00CTBA aBroMarndeckux Hacrpoek. Co BpeMeHeM, KOra 3aX09ercs CaMOCTO-
SATEJBHO MEHATH HACTPOUKH, 3TOT (bJIar CTOUT BBIKJIIOYUTD, HE 3a0bIB COXpAaHUTh HAacTpoliku B0 FRAM.

IIpumeuanue: Ilpu orkiodueHnn MO3UNMOHEPA OOOPYIOBAHHOIO MAMSATHIO HE MPOUCXOAUT HUKAKUX M3Me-
HEHUH HaCTPOEK.

4.5.12.1 Onsa pa3paboruynkos
Jlannbre momaBuKKY XpauaTcs B Mukpocxeme DS28EC20, coeaunsiemoit mo uuarepdeiicy 1-wire.

Ilpu onosznaBanuu nompuxkku Ha Mukpocxemy EEPROM mnepuonmdecku mocbLiaercs curaasi copoca.
Ilpu nosydenum OT MHUKPOCXEMbI OTBETHOIO CUIHAJIA, KOHTPOJLIED CUYUTHIBAET BCE JIAHHBIE I1O/IBUKKU
B COOCTBEHHYIO OMEPATHBHYIO MAMSITh, aBTOMATHYECKN HACTPAWBAETCS HA, MOIBUKKY U BBICTABJISAET OUT
STATE EEPROM _CONNECTED 8 crarycuoit crpykrype. B XILab 310 oroGparkaercs WHIXKATOPOM
EEPR B rnaBuoMm okne. Jlanee mpoBepKa Hanu4ns NaMATH TPOM3BOAUTCA peryaspHo. B ciaydae morepu
csa3u ¢ EEPROM (orcyrcrButo orsera na curnain cbpoca) unaukarop EEPR B XiLab racuer.

4.5.12.2 Cxema nogk/il04eHns 0151 MPOBEPKU BHELLHEN namsitu

BbIBOZIBI 1151 COEMHEHUST C MUKPOCXEMOI Ha BCEX CUCTEMAX (7MAGMa KOHMPOILEPa, 00HOOCHAA U 08YLOCHAA
B KOPILyCe) PaCHOJIOKeHbl Ha passéme D-SUB.

8SMC5-USB

D sciol ] [6]1D
Logic GND
EEPROM

GND[ ] |7 |Logic GND

D-SUB 15 Connector

rlelSREISkeloN o v w]rs]-]

Puc. 4.53: Cxema noak/0Yenust Jijisi IPOBEPKK BHEIIHEH MaMsaTh
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4.6 BTopocteneHHble chyHKLUN

4.6.1 YctaHoBka Hy/eBOW No3nuuu

KouTpoanep momepkuBaer yCTaHOBKY HYJIEBOU MOBUIMH. DTy (DYHKIMIO CTOUT UCIIOJIB30BATD IS MO3UIIH-
OHEPOB MApPKHUPOBAHHBIX PEITEPOM, YTOOBI MO3UIHS O PErnepy COOTBETCTBOBAJIA MporpaMmHuoi. Takxke 3Ta
dyHKIHIS yIoOHA, KOTIA CYIECTBYeT OgHa n30panHas (pU3MIecKas MO3HUIH Ha IAATA30HE TePEeMEIeHNsT.

st yCTaHOBKHU HYJIEBOW MO3UIIUU UCIOIB3YETCH CNEeuuarbhas komarnda. Ilpu 31oM OOHYISIOTCH CIYETIMKA
aroB, MUKPOITIATOB, YHKO/IEPA. YCTAHOBKA HYJIEBOM MO3UIIMY TTPOUCXOINUT OJHOBPEMEHHO JJIsT BCEX CUETUM-
KOB TMTO3UIUN W HE MOXKET MPUBECTH K WX PACCOTJIacOBaHWIO. Binganne Ha TEKYyNIyI0 KOMAHIy JBUKEHUS HE
oKa3biBaeTcd. Ecaum KOHTpOsiep OTpabarThiBajl [IBUKEHWE B HEKOTOPYIO (DU3MUYECKYIO MO3WIMIO B MOMEHT,
KOT/Ia TEeKYIas MO3UIHA ObLIa OOHYJIeHA, TO JABUXKEHNE 3aBEPIIATCA B IpekHed dpu3ndeckoi mo3unun. Ha-
npumep, npu asukennu K no3uiuu 1000 8 MomenT npoxona 200 6bwia mociaHa KOMaHAa OOHYJIEHUS IO3UIIH .
Torpa cuérunk nozunuu ymenbinuTes Ha 200 n gBuzKenue 3aBepiuTcs B Koopanuate 800.

IIpumeyanue: YCTaHOBKA HyJIEBOI NO3UIMu 11pu pabore B pexkume cmenenus (M. Cvewenue na 3adannoe
paccmosrue) He u3MEHUT (DU3NYECKOH 1103UIUK, K KOTOPOil OCyluecTBiisioch apuzxkenue. Ciemyiomee cme-
mierne Oy/1er MPOMCXOIUTh K TON ke (pu3nmdeckoil mo3unuu, 910 u 0€3 MCIOIb30BAHUS YCTAHOBKHU HYJIEBOI
TTIO3UTINH.

4.6.2 YcTaHOBKa MoOJsib30BaTes/IbCKOW NO3ULUK

Ecin He00X011M0 yCTAHOBUTD MO3UIMIO WJIA CIETINK IHKOIEPA HE B HOJIb, & B HEKOTOPYIO TOJIb30BATEIbCKYIO
MO3HIMIO, TO JJIs 3TOro cyinecrsyer komanaa SPOS. B aroii komaH e nepenamTcs 3Ha9eHUsT HOBBIX CYETYN-
KOB TIO3UIIAY, MUKPOIIIAroB JIjisi IArOBbIX JBUrATEsEH U CYETUYNKA IHKO/IEPA, €CJIU OH SABJISETCS BTOPOCTEIEH-
HBIM JATIAKOM IOI0KeHust. Kcan HeobxouMo yCTaHOBATD JIMIMD OJIHY U3 HO3UIM, Hy?KHO BOCIO/Ib30BATHC S
daraMu UTHOPUPOBAHUS YACTHU TOJIEH KOMAHIHI.

Ormare 3T0# KOMAHIBI OT OOHY/IEHUS MO3UINH, B TOM, 9TO HE TPOUCXOIUT OOHYJICHIE TOC/IETHEN TO3UIUHT, K
KOTOPOI MPOUCXOIUIIO CMEIIEHNe, HET OTJINYHUs B MOBEJICHUU KOMAH/Ibl B MOMEHT JBUKEHUS U TIPU OCTAHOBKE.
Eciiu koMaH/ly IPUMEHUTH B MOMEHT JIBUKEHHUsI K TIO3UIIUU, TO IBUXKEHHUE 3ABEPIIATCS B TON Ke (DU3NIECKOi
TOYKE, B KOTOPO# OHO 3aBEPIUJIOCH OBl 1 6e3 cMeHbI mo3uimu kKomaumoi SPOS.

4.6.3 Cratyc koHTponsnepa

KouTpoanaep oTciie;kuBaeT CBOI CTATyC U CIIOCOOEH MEPEeIaTh ero B CTATYCHON CTpyKType Komauasr GETS.
Craryc KOHTPOJIIEPA BKIIIOYAET B c€0s1 MHGMOPMAINIO O COBEPITIAEMOM JIBUXKEHUH, €r0 PE3YJIbTATE, COCTOSHUN
MMUTAHKS, SHKOEPA, OOMOTOK JIBUTATENsI, IIH(POBBIX BXOIOB U BBIXOJAO0B, YUCIOBYIO HHMOPMAIIUIO O MO3UITAN
¥ MHATAIONIEM HAMPSKEHUN W TOKAX, & TaKKe (paru ommdoK.

4.6.3.1 Craryc pBuxxeHus
MoveSts conepkur:
o Ojar ABMXKEHUsI, KOTOPBIHA YCTAHABIMBAETCS KOT/IA KOHTPOJLIEP MEHSIET MO3UIMI0 JIBATATE s,

o «Dyar pocrmkenHus TpedyeMoil CKOPOCTH», KOTODbBIH yCTAHABIMBAETCS €CJIU CKOPOCTh PaBHA TOM, C
KOTOPO# KOHTPOJIJIEP JOJIKEH OTPAOATHIBATH TEKYIINEE IBUMKEHUE.

e @jar anTumodTa, KOTOPHI yCTAHABIMBAETCA NPHU TOJABICHUM JIO(Ta BO BpeMs 3aKIIOYHTEIbHOM
crazuu apukenus (cMm. Komnencayus aropma).

MvCmdSts copepxut nHGOPMAIMIO O BBIIOIHAEMOH KoMaH/e. Bee 1BuKeHrs MOTOpA BBIZBIBAIOTCS KOMAH-
gamu apuzkenus K uesepoii nosuuuu MOVE, capura OTHOCHTENbHO HocjaeaHeil nejeoil nosunuu MOVR,
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npuzkenus BupaBo RIGT wim Bneso LEFT, wiasuoit SSTP wiu peskoit STOP ocranoBku, KaauOpPOBKY J10-
mvarraeit nozutiuu HOME wian npunyaunrenbHoro nogasaenus godra LOFT. Ynpasienne KHOTKaAMHU, T3KOU-
CTUKOM, UMITYJIbCAMU CHHXPOHU3AIUU W T. TI. TOXKE MPUBOIUTCS K dTUM KOMaHmam. Hampumep, mKoiicTuk
BBI3BIBAET KOMAH/IbI JIBUKEHUS BIPABO W BJIEBO NMPW OTKJIOHEHWW WJIM KOMAHJIY ILJIABHOW OCTAHOBKHU B II€H-
TPAJIBHOM MoJoKeHuu (cM. Ynpasaenue ¢ nomoupro dowcoticmura). B nepemennoii MvCmdSts npusezena
TEeKyIas KOMAaH 12 IBUKEHUS UJIU IIOCIIeHs BbIIOJTHEHHAS KOMAH/1a, & TAKXKE CTATYC KOMAH/Ibl: BHIIOHAETCS
OHA WJIM y K€ BBIMOJHEeHa. Kcim KOMaHIa BBITIOIHEHA, TO eIe OJWH OUT MOKA3bIBAET PE3Y/IbTAT €€ BHIMOJIHE-
Hus (ycremHblii uim Heycrernbiii). Heycrnennoe BbIoHEHRE O3HAYAET, 9TO MbI HE MOMAJX K TOH HO3UIHH,
K KOTOPOil TBITAJINCH JABUTATHCA WM HE CMOIIHM OTpaborars JodT. [Ipuunmoit MokeT OBITh HEOXKUTAHHAS
OCTAHOBKA TI0 KOHIIEBUKAM, romnaganue B cocrosguue Alarm. U3uadaabHOe COCTOSAHEE 3TOTO MOJIsl TOKA3BIBAET
HEU3BECTHYIO KOMAH/Iy U CTATyC yCIIEIIHOI'O BBIITOTHEHMSI.

4.6.3.2 Craryc nutaHus mortopa
PWRSts conepxkut nndOpPMAIUIO 0 MATAOINEM HanpskeHun. OOMOTKY MOTYT OBITh:
e Orkirouenbl (B 9TOM CiIydae Ha HUX He MOJAETCH HUKAKOTO HAIIPIAKEHUs).

e 3auuTaHbl CHUKEHHBIM TOKOM OTHOCUTEJIbHO HOMUHAJIBHOIO TOKA (HALPUMED LPU HCIOJIb30BAHUU
dbyHKIMU CHUKEHUS TOKA B OOMOTKAX MPH OCTAHOBKE).

e 3anuTaHbl HOMUHAJBLHBIM TOKOM.
e 3anuTanbl HEeIJOCTATOYHBIM HaIIPAXKEHHUEeM, 9T00BI 00ECIIEYUTH yCTaHOBJ’IeHHbII‘/‘I HOMMHAJIbHBIA TOK.

Tlocnemuuit craryc 4acTo HOABJISAETCH IIPU BHICOKAX CKOPOCTAX BPAIIEHUs, BE/b YEM BbIIIE CKOPOCTDH IIepe-
KJTIOUEHHUsI 1arOB, T€M BBIMIE JOJXKHO OBITh MUTAIOIIEE HAMPsYKEHNE, YTOOLI 00ECIIeYnTh HAPACTAHUE TOKA,
B MHAYKTUBHOCTH OOMOTOK jBureress. Hemocrarounoe nutanne HE 03HAYAET, 9TO JBUTATENH HE OyIeT Bpa-
IAThCA, & O3HAYAET, YTO JABUIATE]b MOXKET OOJIble IIyMeTh U najaer Kpyraiumii moment. (Cum. Vnpasaenue
NUMAHUEM MOMOPA).

4.6.3.3 Craryc aHkogepa

EncSts conepxut nHMOPMAIUIO O MOAKIIOYEHHOM YHKOIEPE €CJIN BKIIIOUEH PEXKUM yIpaBjenns 6e3 00paTHOM
cBsA3M (HAIpUMED J1jisl MAroBbix Jpuraresieil). CocTosHUS IHKOJEPA MOIYT ObITh:

e He noakimouen

e HewussecrHoe cocrosinue, KOr/1a HEIOCTATOYHO JAHHBIX YTOObI OIPEJIEJIUTh COCTOAHNAE JHKOIEPA.
o Ilogkmiouen n ucrnpaBeH.

e Iloxkjro4yen u peBepcupoBaH (TOrJa HYXKHO BKJIIOYUTH B HACTPOHKAX PEBEPC SHKOIEPA).

o Iloakmioven u HEHCIIPABEH.

Tlocnennee coCTOSTHEE PEATU3YETCsl, KOT/IA HA BXOAbI S9HKOJAEPA MOCTYIAIOT CUTHAJIbBI TIEPEKTIOYeHNSs, HO OHU
HE COOTBETCTBYIOT ABUKEHWIO poTOpa asuraresis. CMeHa COCTOSHMI TPOXOIUT Tocae Habopa JOCTATOTHOIM
craructuku. [losToMy O6GHAPY KEHNE TPOMCXOIUT HEMIHOBEHHO. TakKe HEBO3MOYKHO TOYHO ONMPEJIENTH CTa-
ryc sukozepa 6e3 psuxenus. (Cm. Paboma ¢ snkodepamu).

4.6.3.4 Craryc obmoTok gBuraresns

WindSts comep:xut nHMOPMAINIO O COCTOTHUN 0OMOTOK. IlOKa3bIBAETCS COCTOSTHME IS KAXKJION W3 JIBYX
00MOTOK OT/iebHO. OHU MOTYT OBITh:

e OTKJIIOYEHBI OT KOHTPOJLIEPA
e BoiTh HOIKIIIOYEeHbI

L] BaMKHyTbI HaKOPOTKO
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e lIx cocrosinme MOXKYT OBITH HEH3BECTHO.

BaMKHyTbIM HAKOPOTKO CYUTAECTCA CIUIMMKOM MaJIEHBKOE COTIPOTUBJICHUE U MHAYKTUBHOCTH B oomorke. Or-
KJIIOUeHHBIMUA OOMOTKAMM CUUTAETCS Harpy3ka C CJUIITKOM BBICOKMM CONPDOTUBJICHUEM.

4.6.3.5 Craryc nonoxeHus.

B crarycHoii crpyKType BBIBOJAATCS BCE JTAHHBIE O IMOJOXKEHUH U CKOPOCTHU MO3unuonepa. Jljist 3Toro ucmosinb-
3ytorcsa mojig ocHosro# mozuiuu (CurPosition, uStep), Bropocrenennoit mosunuu (EncPosition), ckopocTu
(CurSpeed, uCurSpeed). OcHOBHOE 110JIOXKEHUE OTCIUTHIBAETCS B [IAraxX MIArOBOTO JIBUTATEJIS U MUKDOIIArax,
€CIIA UCIIONb3yeTCs yupasaenne 6e3 obparHoit caa3u. [Ipu ucmonb30BaHIN PeXKUMa BEIYIIErO SHKOIEPA,

XPAHUTCSA CUETUUK MMOJOKEHUS 110 SHKO/EPY, a B uStep 3amnucan 0. [Tosie BropocreneHHOi NO3UIHH 9TO TMOJe
9HKOJIEPA €CJIH HCIIOJIb3YeTCs yIIPABICHNE IArOBbIM JABUraTeeM 6e3 oOpaTHO# CBA3H, CIETUNK IIAaroB, €CJIn
MOJIKJTIOYEH IIIArOBBIM JBUTATEIbh B PEXKUME BeIyIIero 3ukozaepa, wiu 0, eciu noakmawoden DC gBuraresb.
CKOpOCTb BBIBOAUTCA BCErjga AJid OCHOBHOI'O JATYHUKa IO3UITMH WU HU3MEPAETCA B TEX 2K€ €JUHUIAX, YTO U
YCTaHOBJIEHHAA CKOPOCTH JABU2KEHHUA.

4.6.3.6 Craryc nutaHus KOHTpoOJIJIEpa 1 TemMnepartypa.

B crarycHoill CTpYKType BBIBOISITCS:

e Tok morpebiieHnsi KOHTpoJLIepa (B MA).

e Hanpsxxenue na cusioBoii yactu (B necarkax MmB).

e Temueparypa muxporupoueccopa (B Jecarbix 10Jax rpayca Lenbcus).

4.6.3.7 CrarycHbie dnarn

Qjiary [eIATCS HA ONMTMOKN KOMAH[ YIPABJIEHNS, OIMMUOKN MPEBBINIEHNS KPUTHIECKUAX TApaMETPOB, 00IIue
OIIUOKY 1 (PJIATH COCTOSTHMSI.

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

Ounbryr KOMaH TPOTOKOIIA:

e errc - Heonozunanuas Komauga mporokosia. OumbKa BO3HUKATH HE JOJKHA €CJIU UCIOIb3YeTcss codT,
COBMECTUMBII C MCHOJIb3YyEeMOI B KOHTPOJLIEpe Bepcueil nporokosia. @uiar He cHUMAaeTcst caMOCTOSITe b~
HO.

e errd - Kox mpoBepKu 1eI0CTHOCTH JTAHHBIX KOMAHILI He comércd. Ommbka BO3SHUKAET IMpH cOOSX TIe-
penaun gaHHbIX. @Jiar He CHUMAETCsS CaMOCTOSATEHHO.

e errv - He yzasoch npuMeHuTs OHO UM HECKOJIBKO IIEPEJAHHBIX B KOMaH,1e 3Havennii. Boznukaer korma
KOMaHIa ObLIa MPWHSATA W YCIEITHO PACTIO3HAHA, HO TTEPEIABAEMbIE B HEll JaHHBIE ObLIN HEKOPPEKTHHI,
BBIXOJUJIN 33 JOIYCTAMBIN nuama3oH. Tak»Kke 3Ta OmmbKa MOXKET 03HAYATH, YTO TPEOYIOMYIO OTIePaIIIo
HE yaJI0Ch BBIMOJHUTH M3-3a ammapaTHoro cbos. Hampumep, sra ommbKa BO3SHMKHET MU YCTAHOBKE
peKuMa JejleHusd 11ara, He BXO/AIero B CIIMCOK IOJIep2KNUBAaeMbIX WU IIPU YCTAHOBKE HYJIEBOI'O KO-
JIMYECTBA MIArOB Ha 0bopor apuraress. Oar He CHEMAETCs caMoCTosATe bHO. OMmMOKY MPEBbIIEHUS
KPUTHYECKUX TTapaMeTPORB:

e @jar, 4TO ceigac KOHTPOJLIEp HAXOAUTCS B pexkuMe Alarm.

e @jrar, KOTOPBIHl TOBOPHUT O TOM, 9TO Cefidac CHIOBOM apaiiBep CUrHAIU3UpPYyeT O meperpese. Oiar cHu-
MaeTcsd CaM B 3aBUCUMOCTHU OT HACMPOEK KPUMUMECKUT NAPAMEMPOE.

e @jar, KOTOPBIH TOBOPUT O TOM, UTO TEMTIEPATYPA MUKPOIIPOIIECCOPA BBITILIA 3 JOTYCTUMBIN THATIA30H.
dJar CHIMaETCd CaM B 3aBUCHMOCTH OT HACTMPOEK KPUMUUECKUT NAPAMEMPOS.

4.6. BropocreneHHbie dyHkunu 131



8SMC5-USB
PykoBopgcteo nonb3osarens, Boinyck 2.27.0

e Djar, KOTOPbBINA I'OBOPUT O TOM, YTO HAIPKEHHE IUTAHUSA LPEBBICUJIO JonycTrumoe 3uadenue. Puar
CHHUMAEeTCA CaM B 3aBUCUMOCTH OT HACMPOEK KPUMUYECKUT NAPAMEMPOS.

o CDnar, KOTOprﬁ TOBOPUT O TOM, YTO HaIIPpAZKEHUE TTUTAHUA OKa3aJIOCh HUZKE JOIMYCTUMOr'O 3HAYECHUA.
®rar CHUMAETCsL caM B 3aBUCHUMOCTH OT HaAcCMpoex KPpUmuHeckur napamempos.

e Djar, KOTOPBII TOBOPUT O TOM, YTO HOTPEO/IAeMblil TOK u3 OJI0KA NMUTAHUSA IPEBBICUI JOILyCTUMOE
3navenne. Oyar CHUMaETCsA caM B 3aBUCHMOCTH OT HACMPOEK KPUMUYECKUT NaAPAMeEMpPOs.

e @jar, KOTOPBIA TOBOPUT O TOM, 4TO Hampskenne USB mpesbicusio momycrumoe 3uadenne. Dyar cau-
MAaeTCs CaM B 3aBHCHUMOCTH OT HACMPOEK KPUMUYBECKUT NAPAMEMPOS. YCTAPEIO.

e ®jiar, KOTOPBI TOBOPUT O TOM, 4TO Hampszkenne USB okazasoch Huzke JgomycruMoro 3uadenus. Oiar
CHUMAETCS CaM B 3aBUCUMOCTH OT HACTMPOEK KPUMUMECKUT NApamMempos. YCTapeso.

e {jar, KOTOPBIA TOBOPUT O TOM, YTO TOK MOTpedseHus 1o rmwHe nutanus USB mpesbicus gomycTumoe
suagenue. Dar cHUMAaETCA caM B 3aBUCUMOCTH OT HACMPOEK KPUMUYECKUT NaPLMempPos. YCTAPEeo.

e ®jiar, 9TO KOHIEBHUKH II€PEIyTaHbl MecTaMu. Piar He CHUMAETCS CAaMOCTOATEIBHO.
Ob6mme ¢marn ommboK:

e djiar, YTO CUCTEMa KOHTDOJIs IO3UIUU OOHAPYKUJIA PACCOTIACOBAHUE MO3UIUM 110 CYETUUKY IIArOB
U JaTYuKy monokenus. Oar He CHEIMAETCSl CAMOCTOATETBHO (€CTH He UCTOTb3YeTCsl ABTOMATHIECKAST
KOPPEKTUPOBKA [O3UILIMH).

@rarv COCTOSTHUSI:
e Hajnume momkIiodeHHoM ceifyac MOABUIKKHU, OCHAIMEHHON maMaTbio EEPROM.

o Hanmnuwe BHemrHero nuranus. VHawe muTaHne BHYTPEHHEE. YCTAHOBIEH BCETA.

4.6.3.8 Craryc yndposbix curHanos.

KoHTpoamep BHIBOOUT COCTOSTHHE BXOMHBIX M BBLIXOIHBIX IU(PPOBBIX CUTHAJIOB B BHUAE (PJIATOB aKTHBHOTO
COCTOSTHUST WJIM B BUJE TEKYIIErO JIOTHYECKOrO YPOBHS. AKTHBHOE COCTOSTHHE COOTBETCTBYET €IUHUIE WJIU
HYJIIO, B 3dBECAMOCTHU OT HACTPOEK KOHKPETHOrO OJI0OKAa, HAIPUMED OT HACTPOKu mHBepTHpOoBanus. Ojarn
ObIBaIOT:

e Cocrognue IpaBoro KOHIEBHKA (1, €C/ii KOHIIEBUK AKTHBEH).

e CocrosiHue J1eBOro KoHIEBHUKa (1, eCiin KOHIIEBUK AKTHUBEH).

e Cocrosnue npaBoii KHONKH (1, ecim KHOMKa HaXKaTa).

e Cocrognue neBoit kaonku (1, ecin KHOIKa HaxKaTa).

e 1, ecsim noxkka EXTIO paboraer kak Buixon. MHade - Kak BXOT.

e Cocrosinue noxxku EXTIO (1, eciu akTUBHOE COCTOSIHUE HA BXOJE UJIM HA BBIXOJE).

e Cocrosnne garanka Xomra C (1, ecin Ha BXOJe JIOTHYeCKast €AUHALA).

e Cocrognue garaunka Xomwia C (1, eciin Ha BXOJie JIOTHYECKast €AUHALA).

e Cocrosnune marunka Xosta C (1, ecim HA BXO/E JIOTUYECKasl €IUHAIA).

e CocrosiHre MarHUTHOTO TOpMO3a (1, eciam Ha TOPMO3 MOJAHO TNTAHUE).

e Cocrognue JaTduka MOTHOrO obopora (1, ecanm JaT4nK aKTHBEH).

e Cocrognue BXOAHOH HOKKH CUHXpOHU3auu (1, ecm HOXKKA CHHXPOHU3ALMU B AKTHBHOM COCTOSIHUM).
e CocrosiHye BBIXOTHON HOXKKH CHHXpOHM3AImH (1, eciin HOXKKa CHHXPOHMU3AIMA B AKTUBHOM COCTOSIHHN).

e Cocrosinve Ha BXOze KaHaua suKozepa B (1, ecin Ha BXOze Joruveckas eIuHuNa).
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e Cocrosinue Ha BXOoze KaHaJa sukozepa B (1, eciu Ha BXOze JOruyecKas eJiuHuna,).

4.6.4 ABTOBOCCTaHOB/IEHUE COEAVNHEHUS

IIpumeuanue: Pexum nepenogkiodenus nmabl USB/Ethernet nukakum o6pa3oM He BiausieT HA OCHOBHBIE
XapaKTEPUCTUKKU KOHTPOJLIepa (K IPUMEDY, JBUKEHUE WM yePKaHue HeOOXOJAUMOro TOKa B 0OMOTKAX).

4.6.4.1 AsvosoccraHosnenne USB coeguHeHus

Hanubiit 610k npegnasnaden s nepesarpysku USB rmuubl B ciyuae norepu cBs3u (K IPUMEDPY, 3TO MO-
JKeT BO3HUKHYTH B CJIydae yAapa CTATUYECKUM Pas3psJoM Wi orTkiaodeHus muabl USB 6e3 orkiouerHus
nuranus). Briodenune/Boikodenue panaoro 6s10ka onpejensercs duaarom USB_ BREAK RECONNECT
(em. Kpumuueckue napamempnt). Eciu GJIOK BKIIOYEH, TO OH OTCIEKUBAET MOTepio cBa3u 1o mune USB. B
caydae morepu cBa3u no mmae USB depe3 500 MC BBIMOIHSETCS MPOrPAMMHOE MEPENOIKIIOUEHNE K MTHHE
USB co cTOpOHBI KOHTPOJIJIEPA, IMOCIE YeT0 BLITOJIHIETCs IpoBepka cocrosuns muuabl USB. Ecan B Teuenne
OIIPE/IEJIEHHOIO BPEMEHU HEe [IPOMCXOAUT BOCCTAHOBJIEHUE CBsA3M (T.e. 0OMEHa JAHBIME), TO BBIIOJIHIETCS 110~
BTOPHOE Tiepenojkodenue. Takum o6pa3oM B cirydae He BoccraHoBieHus ¢Bs3u 110 USB, konTposiep Gyaer
MTOCTOSTHHO TePenoAaKI0UYaThcs K muae USB 10 Tex mop, moka He mpou3oiiger BoccTaHoBIeHus cBsi3u o USB
WJTA BPEMSI MEXK Ty TTE€PENOIK/IIOUEeHUSIMU HE TTPEBLICUT 1 MUHYTHI. B utore B ciaydae orkiaodenus muabl USB
6€3 OTKJIIOUEHNs MUTAHUs KOHTPOJIIepa (K MpUMepy, B CIydae YIPaBJIEHUs JABUrATeIeM OT JIXKONCTUKA UJIU
KHOIIOK) B TEYEHUE [IPUMEPHO 5 MUHYT KOHTPOJLIED OyIeT HAXOAUTHCH B PEKMME HEePErnoAKIIOYEHUs IUHbI

USB.

Yro6nI M36eKaTh CHHXPOHHOTO Tepenoakaodennsa K mmae USB Kak co CTOpOHBI KOHTPOJLIEpa, TaK U CO
CTOPOHBI KOMIILIOTEPA, BPEMsl MEXK/LY MEPENOAK/IIOUEHUIMA MEHAETCS M0 SKCIOHEHIIMAIHLHOMY 3aKOHY (CM.
Badepoicra meorcdy nepenodkarovenusmu USB).

Tabnuna 4.14: Bagep:kka Mexk 1y nepenoaxsitodenusaMu USB

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

1 483

2 622

3 802

4 1034

5 1333

6 1718

Busyansro onpenenuth cocrosaue 010ka mepesarpy3ku USB MOXKHO [0 9acToTe MHUraHus CBETOAMOA. B
cllydae Tepexolia B PEKUM Tepe3arpy3Ku CBeTOAMO HauHeT Murarh ¢ yactoroit 10T (em. Andukxayus pe-
otcuMa pabomot).

Ilpeaynpexxaenmue: B cuiay ocobeHHOCTEH CTpOEHUS MAHHOTO MPOrPAMMHOIO OJIOKA, a TAKXKE CITEIH-
dukanun wuabl USB, 60k He rapantupyer 100% BOCCTaHOBJICHUE CBA3HM C KOMIILIOTEPOM IIOC/IE YAapa
CTATUIECKUM PA3PAIOM.

Co croponbl KomnbioTepa Xilab Takzke TPOU3BOAUT MOMBITKH BOCCTAHOBIEHUS COEINHEHUS ¢ KOHTPOJLIEPOM,
€c/i OHO IO KAaKHM-JTHOO mpuYnHaM ObLIO morepsiHo. Ilpm morepe coemuueHwnsi, TO €CTh €Cau OMOIHOTEKA
libxime Beprysna koma ommbku «result nodevice», cradana npoucxonur oxuganue 1000mc. Sarem, eciu
maardopMa Ha Koropoi 3amymen Xilab npunammexur cemeiicrey Windows, cpexcrsamu WINAPIT ompa-
IIUBAETCA HaJW4YnMe yCTpoiicTBa ¢ coorBercrByomuM uMenem COM-mopra B cucreme. Ecim Takoit mopt
MPUCYTCTBYeT, HO OmOHoTeKa libxime He MoXKeT OTKPBITH ero 6ojee ABYX pas3, TO BBI3BIBACTCA (DYHKITHAS
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ximc_fix usbser sys, koropas upoussBouur pecer Apaiisepa usbser.sys (ucupassienue omwubru Jpaiisepa).
Ha mnardopme Linux uan MacOS Xilab mpocro mbiTaercs mOBTOPHO OTKPBITH yCTPOHCTBO Kazkabie 1000
Mc. Ilocie ycmemHoro OTKphITHST B YCTPOWCTBO MOCHLIAIOTCSH KOMAH/IbI YTEHUS CEPUITHOrO HOMEpA, BEPCUHU
MIPOIIUBKU M HEKOTOPBIX HACTPOEK, HEOOXOANMBIX [I/isi OTOOparkeHust maTepdeiica.

Bubauoreka libxime cuuraer ycrpoiicrBo norepsunbiM (result nodevice) korpma cucremubie QyHKIuu
ReadFile/WriteFile (ma Windows) min read/write (ma Linux/Mac) Bo3BpamamT ONMMOKY NpPH YTEHUN W
zamucu JanHbix B coorBercrByomuit USB-COM mopr.
4.6.4.2 AstosoccraHosneHue Ethernet coeguneHus
Apromarmueckoe BoccranoBienne Ethernet coemmbenusi ycrpoeno mnpoine mo cpasHenunio ¢ USB 6Giokowm.

BpeMﬂ Me2K/1y IMOBTOPHBIMH IIOAKJIIOYECHUAMUN TaK2K€ U3MEHACTCA IKCIIOHEHIIUAJIBHO.

Tabauna 4.15: Bagep:xka Mexay nepenonkaodennsvu Ethernet

Homep nepesarpysku BpPeMs OXNAaHNS
0 (mocye morepu CBA3M) 1 cex

1 2 cex

2 4 cek

3 8 cex

4 16 cex

5 32 cek

6 1 muH

ITocue 1recTu mMONBITOK IIOBTOPHOTI'O IIOAKJIFOYE€HHUA 3aIlIpoC 6y,£[e'r OTIIPABJIATHCA pa3 B MUHYTY.

4.7 CoBmecTnmMoCTb C pa3nnydHbim MO

4.7.1 MicroManager

4.7.1.1 MNMoaroToeka k paboTte

Baxxnmo: [lannoe pyxosoactso s MicroManager 6b110 pazpaboraHo u mporecTupoBano Ha Bepcuu 2.0-
gamma. PykoBoicTBO /i1 6osiee paHHUX BEPCUN MOXKHO HAWTH B MHTEPHETE.

e Cxkauaiite m ycramosure MicroManager. 9T0O I0CTATOYHO MPOCTasi MPOIEAypa, U HA JAHHOM 3TAIe
Ipo0OIeM BO3HUKHYTH HE HOJIXKHO.

e Ckauaiire quctpubyrus Gubsunoreku libxime-2.7.6

Ilpenynpexgenume: MicroManager 6yger paborarh TOJBKO ¢ Bepcueil 6wbanorekn libxime-2.7.6.
On He G6ymer paborarh ¢ m060i Apyroit Bepcueit libximc!

e Ckouupyiire caenyrouue daiiibl .dll u3 pacnakosannoii qupekropuu zime-2.7.6/xime/winX,/ B nupek-
toputo MicroManager: libzimc.dll, xiwrapper.dll, bindy.dll. ButHOCTH CKOTIMPOBAHHBIX OGUGIMOTEK
JOJI2KHA COBIAJaTh ¢ OMTHOCTHIO yCcTaHOBJeHHOro Mukpo-MeHepKepa.

e Vcranosure VC++ 2013 Redistributable Package wu3 pacmakoBamnoro daiina  zime-
2.7.6/ximc/winX /vcredist.exe BurHOCTH <«vcredist» HOOKHA COOTBETCTBOBATH OHUTHOCTH
Bamreii OC.

o IloncoemanTE NCTOYHUK BHENTHETO TUTAHUSA K KOHMPOAAEPAM W HACTPONTE COOTBETCTBYIONIEE HATTPSI-
KeHWe JIJIT MOTOPOB Ha Ballleil MOABMAKKe. BKIIIOUNTe MCTOYHUK MUTAHWS.
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e Bawm nonagoburcs XILab, urobbr nposepurs Hammgue koumpoarepos B8 OC u nacrpours ux. Bepcusd
XILab 3aBucuT OT BepcHE MPOMUBKU KOHTpOJiiepa. Bel Mmoxkere 3arpy3uth Xilab u 06HOBUTEH TIpo-
IMIBKY KOHTPOJIJIEPOB O ITOH CCBHITKE:

e Tloncoemunure KouTpOsIEpsbl K Kommbiorepy depe3 USB. XILab momxken obuapyxusarh ux. Haskmu-
re Load setting from file... B okme Settings... u BbIOEpUTE COOTBETCTBYIOMIMN MPOMUIL i Bamiei
noneukKu. Haxkmure Save settings to flash. 1o HyxkHO, uT0OBI coxpanuTh mpoduas B XilLab. Ias
MOJTy 9eHUsT JOMOJTHUTEIbHON nHMOPMAINN NpoiiauTe 1o cebuike: Pykosodcmeo no npoepamme XILab.

XILab 1.19.1

release date: 2022-01-19

Searching devices... 2 found,

URI Serial Friendly name Stage name
xi-com:\NWANCOM3 _
xi-com:\\ACOM14 10716 Axis2
xi-emu/ Y ChUsers'wladbeloviApp... 1
xi-emuf//Chlsers\vladbelowviApp.. 2

U W E N

Exit Rescan Open selected Open last

Settings ==

Puc. 4.54: [Ipumep obuapy:xenus konrposiepa B XILab

4.7.1.2 Hauvano pab6otsl ¢ MicroManager

4.7.1.2.1 3anyck MicroManager

IIpumeuanue: Ilpu ycranoske MicroManager B C:\Program Files gocryn k daiizam kordurypamnmnm
OrpaHWYeH U Tpebyercsa 00IaIaTh IpaBaMU AIAMUHACTPATOPA. [/ 3amycKa MPUIOKEHNs OT UMEHU & IMIHU-
CTPATOPA HAXKMUTE HA HETO MPABOH KHOMKOI MBIIIH U BbIOEpUTE 3aNYCK OM UMEHU A0MUHUCMPAMOPA.
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e Banycrure MicroManager depe3 sipJiblK Ha pabodem crosie uiau Imagel.exe u3 KOPHEBOI JUPEKTOPUE
nporpamumbl. [Ipu mepsBom 3amycke [0 MicroManager npusercTtByer Bac u mpezjaraer HEKOTOPYIO
nHbOpMAIHIO O cebde.

o Cremyroree OKHO COJEPKUT BBIIAIAONIIH CIIUCOK ¢ KoHUTryparnuonabiMu daitramu. Haxkmure None.

4.7.1.2.2 Hacrpoiika 06opynosaHus

e B ryraBnom okue mporpamumbr Beioepure Devices — Hardware configuration wizard.

File Tools Devices Plugins Window Help

Device Property Browser..,

Hardware Configuration Wizard...

Load Hardware Configuration...

amera

Reload Hardware Configuration hannel
ightPath

Switch Hardware Coenfiguration

Save Hardware Configuration As...

Pucel Size Calibration...

| ge info (fro nera): 512 X 512 X 5, Inte ge

IIporecc HacTpoiiku cocTouT u3 6 T1aroB:

1. Jlna nagana, Beioepute «Create new configurations u maxxkmure «Nexts.
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nfiguration file
you through setting up pManager to control the ha e in your
figuration
1g configuration

C:'Program Files\Micro-Manager-2.0gamma\MMConfig_demo.cfg

Browse...

2. Bo-sropsix, MicroManager noupocur Bac Boibpars obopynosanue st padorsl. Eciu Bbr xoTuTe pa-
6orats ¢ 8SMCY4/5-USB wourposnepamu, Bbibepute manky Standa8SMC/ B HUXKHEM OKHE C JIO-
CcTymHbIME ycTpoiicTBamu. B Heit comepxkwutcsa 2 mpaiiBepa: Standa8SMC4Z nnas paborst ¢ 1 ocbo u
Standa8SMCXY nma pabotsl ¢ 2 ocamu. [Ipu BEIOOpe OFHOM U3 HUX MOSBUTCA CAEAYIONIEe TUATOTOBOE
OKHO.
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Configuration Wizard .

" list to include in this configuration

Installed Devi

____
efault Core controller Default Peripherals...

| £ Device: StandaBSMCAXY: Library: Standa3SMC4 x

UnitMultiplie

Available Devic List by Module -~
= andadsMC4

3. B xononke Value reobxommmo snucars Homep COM mopra mis 8SMC4-USB ycrpoiicTBa B citeayromem
dopwmare:

xi-com:%5C%5C. %5CCOMn

rae n - Homep coorsercrytomero COM nopra (cmorpure ckpunmor soiie). Haiitu undopmanuio o
cozgaaaom COM nopre moxkuo B XILab wiu Device Manager — Ports. Hazxxkmure Ok. B nonsx Unit
Multiplier X/Y ocTaBbTe 3HAUEHHWsSI MO YMOJIYAHHWIO. JTO TIOJE TO3BOJSIET BAM HACTPOWTH CKOPOCTh
BAITero TMO3UIHOHEPA.

4. Hna Standa8SMC4Z (ocw Z) Bam Takzke nano ykasarb nomep COM nopra u 3uadenue Unit Multiplier.
Ocb Z 06b19HO BCnosib3yercs s GOKYCHPOBKH.

5. Takum ke 0OpPa3oM B CHHUCOK yCTPOHCTB sobaBisercs kamepa. st 9Toro HeoOXOAWMO 3HATH TOU-
HOE Ha3BaHWe qpaiiBepa s Bameil kamepsl. s padorsr ¢ USB kamepoit mcnonb3yercs: apaitBep
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OpenCVGrabber. Boibepure nanky OpenCVGrabber cpenu Available Devices. IosiBurcst corenyromniee
okuo. Haxwmure OF.

Peripherals. ..

6. Janee naxkxmure Next B nociemyionmux marax, Bbloepure, riae coxpanurb (aitn xoudurypanuu. Ha
rnocJjieJHeM Iare Haskmure Finish.
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Step 6 of 6 nfiguration and exit

All done! Choose where to save your co I'Ifi!;] file
File

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

TANG,

Puc. 4.55: Hamu kouTpostepsr nogepxkusator TANGO!

TANGO - cBobOHAS OO BEKTHO-OPUEHTUPOBAHHAS CHCTEMA, [IPEHA3HAYCHHAS [IJIs] YIPABJICHUS yCKOPUTEJIs1-
MM, SKCIIEPUMEHTAILHBIMIA YCTAHOBKAMHE & TAKKe PA3IUIHBIM TTPOMBIIIJIEHHBIM U HAYIHBIM 000DPYIOBAHUEM
u nporpammubiM obecrieuerreM. Crucrema TANGO akTuBHO pa3pabaThIBAETCS COODIIECTBOM SHTY3UACTOB U
podeCCHOHAIBHBIX HHYKEHEPOB.

TANGO ocHOBbIBaeTCs HA KOHIIEIIUU yCTPOMCTB. YCTPOICTBA peasn3yiorcs 00beKTHO-OPUEHTUPOBAHHBIMEI
U OPHEHTHPOBAHHBIME IIOAXOJAMU K APXUTEKTypPe IpOrpaMMHOro obecrnedenwsi. Mojenb ycrpoiicrBa B
TANGO peanmnsyer KOMaHIbI/METOBI, ATPUOYTHI/TIONST TAHHBIX W CBOMCTBA JJIsS HACTPOWKHM ycrpoiicT. B
TANGO Bce 06bEKTHI yIIPABJIEHUSI - 3TO YCTPONCTBA U aNMapaTHBIA TOCTYII, YIIPaBIsSeMble B TIPOIECCe, Ha-
3piBaemoM Device Server.

CepBep ycTpoiicTBa peamusyer KJIacchl, 00ecnednBaomye J0cTy K 0bopynoBanuio. B mporecce paborsl cep-
BEP yCTPOMCTBA CO3/IAET IKIEMILIAPDL yCTPOICTB, OTOOPAAKAIOIIUE JIOIMYECKIE CYIIIHOCTH KOMIIOHEHT 000pYy-
noauus. KyimeHTt B3auMoieiicTByeT ¢ ycrpoicTBamu, ucnoias3ys nporokoabi CORBA u zeromgq.

L Aprukys 66 w3venen B 2020 1., pamee ycrpoicTso umeno aptukya 8SMC4-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:

= A
TANGAL. Standa 8SMC5-USB
Clients
—/=\
—— -

Standa 8SMC5-USB

Puc. 4.56: Ucnonszosanue uarepdeiica TANGO depes ceppep yCTpPOUCTB, 3aMyIIEHHBIH HATPSIMYIO Ha BalieM
IIK

TANGA. |,

Device Server

pr—

TANGA.

Clients ——>»

—/==\

Your PC WAN/LAN 8Ethl adapter

Standa 8SMC5-USB

Standa 8SMC5-USB

Puc. 4.57: UcnonvzoBanue uarepdeiica TANGO uepes ananrep Standa 8Ethl

4.7.2.2 Kondwmrypauus n 3anyck cepsepa yCTpPO#CTBa, 00bABNEHNE YCTPOCTBA

Ilpenynpexaenue: Cepsep ycrpoiicrs misi Standa 8 SMC5-USB paspabarbiBasics aHa ocHOBe Oub-
smorek TANGO sepcunu 8.1. JTio6ast Bepcus uadpactpykTypbl TANGO crapire 7 (BKIIOUATETHHO) TaKKe
JIOJIKHA OBITH COBMECTHMMA C JJAHHOW peasn3alneil, 0HaKO TeCTUPOBAHNE HE TPOBOIUIIOCH.
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st roro, arobsl npucrynurh K pabore ¢ HoBbiM TANGO-coBMecTHMbBIM yCTPOICTBOM, B NEPBYIO OYEPE/Ib
HeooxonuMo 3aperucrpuposarh ero B b/I-Cepsepe TANGO. HaunbGosee pacnpocTpaHéHHbIN 1 TPOCTO#H C11ocob
- KCIIOJIb30BATh JIjIsI TOro Jive:

Baxkno: B Buzeo no nacrpoitke TANGO coBmecTuMOro ycrpoiicrsa moka3aHbl Te XKe JeMCTBUs, UYTO B
U B MHCTPYKIIUU HUXKE

https://youtu.be/06sUHoe7Vjw ‘

Bugeo-pykoBoacro no macrpoiike TANGO
1. Toukumiouure Jive k Bamemy sokasnbuomy B/I-Cepsepy TANGO (Edit -> Change Tango Host).

2. BamyTrcure MOMOIIHUK perucrpaiuu cepsepa ycrpoiicts ( Tools -> Server Wizard).

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 [Mext].

Server name StandaB8smcdush |w
Instance name TestDevice| -
Back Mext = Cancel

Puc. 4.58: Unrepdeiic momonnuk perucrpaiuu ceppepa ycrpoiictsa Jive

3. Beemure «Standa8smcdusbs» B mose Server Name. B mome Instance name HeoOXOAWMO BBECTH JIIO-
00e ymo0HOe /11t BaC OyKBEHHO-TIN(POBOE MMs, HAeHTHMDUIUPYOIIEe KOHKPETHBIN IK3EMILISAD CEPBEpa
ycrpoiicts TANGO (manpumep «TestDevices).

4. Haxkmure next - 3170 NIpuBeIET K OTKPLITUIO OKHA Start the server. Ha sTom 1mare HeoOXOAUMO 3aITyCTUTH
cam cepsepa ycrpoiicts (Jive pu 9T0M 3aKPbIBATH HE HY2KHO).

e Ecau y Bac ects Standa 8Ethl, m BB coOMpaerech MCIOIB30BATH €r0 BCTPOEHHYIO TOIIEPKKY
TANGO, T0 mjis1 €€ aKTUBAIMKM U HACTPOUKM BaM HEOOXOIMUMO HCIOJIL30BATH uHmeppelic admu-
HUCTPUPOSAHUS,.
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Motion Control services

STANDAMELLON | Common | cameras

L ogout

- Tango Server Device server name Log disabled
I i Server MyDevice
SQL server address
172.16.1.196
SQL server port

11000

Apply

nal programmers. 2

Puc. 4.59: Crpanura ynpasienus cepeucom TANGO B unmepgetice admunucmpuposarus

e Ecim xe BbI cobupaerech ucnoiab3oBarh cepsep ycrpoiicrs TANGO HampsiMyio co CBOero Kom-
LbIOTEPA, TO BaM HEOOXOAMMO CaMOCTOSTEIbLHO CKOMIIMJIMPOBATH €ro 10/ Bally ILIardopMmy u3
MCXO/IHBIX KOJIOB. B pe3ysibrare Bbl mosyunte ucnogHsembrii daita Standa8smciusb, KoTopomy
MpHU 3aITyCKe HEOOXOIMMO TepeaTh B KAYecTBE apryMeHTa paHee yKa3aHHoe B «Jives wMs K-
semiispa (manpumep, «TestDevice»). Eciu cepsep ObLa yCIEIIHO 3amylieH, TO B CTaHIAPTHOM
ITOTOKE BBIBOMIA BBI yBHzere HaAmuch Ready to accept requests.

IIpumeuanune: Nms sx3eMIIsipa cepBepa yCTpoicTB, KOTOPOe BbI YKa3aan B Jive, JOIKHO COB-
HajiaTh € T€M, YTO BBl yKa3blBaeTe MPH 3alyCcKe CaMOro K3eMIUISpa cepBepa yCTpoicTs (Kak B
CJIydae HCIOIb30BAHNS HCIOMHAeMOro (aiiya, TaK I IIPU 3aIyCKe Iepe3 unmepPetic adMUnucmpu-
posanus).

IIpumeuanme: Ilepen 3amyckom cepsepa ycTpoiictB «Standa8smcdusby ybemurech B TOM, 9TO
mepemennas cpeabl « TANGO HOST» comepxkut B cebe agpec u mopr Bamero jokaabuoro BJ1-
Cepsepa Tango (manpumep, «192.168.0.172:110005).

ITepkrounTech obparHo Ha Jive, B KOTOPOM TO-TIPEKHEMY MTOJIXKHO OBITH OTKPHITO OKHO Start the
server. Haxxmmre KHONKY next.

B orkpeiiievcsa okue Class Selection Boibepure Knacce Standa8scmjusb u naxkmure Kuonky Declare
device.

B caenyiomem okue B mose Device name BBemure coorsercyioniee crenndurannu TANGO ums koH-
KpeTHOro ycrpoiictsa (Hampumep «a/b/c»), mocsie 4ero HasxkMuTe nett.

Cnenyromuii mar Tpebyer BBoJa cepuitnoro Homepa skcrnoprupyemoro B TANGO konTposiiepa B moe
Serial Number. Y3Harh cepuitabiit HOMep KOHTPOJLIEpA MOXKHO u60 B paszaene Common 6 unmepgdetice
AOMUHUCMPUPOBAHUL, €cii Bbl uconb3dyere Ethernet-ananrep Standa 8Ethl, wnu depe3 nporpammy
XiLab (Settings -> About Device -> Serial number).
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IIpumeuanme: XiLab Takke MoxkeT OBITH WCIOJJH30BAH JJIsT OMPEIETICHNUS CEPUAHBIX HOMEPOB KOH-
TPOJIIEPOB, TOAKIIOUeHHbIX K Ethernet-aganrepy Standa 8Ethl, HO njs 3TOrO HA aJanTeEpe MPHU TO-
Morru uHTepdeiica aIMIHICTPUPOBAHUS TOIXKEH ObITH BKIOUYeH cepsuc «LibXimc servers. Bomee me-
TaabHo 00 3TuxX QpyHKuuax Xilab MOXKHO y3HATH U3 JOKyMEHMAUUL.

9. [anee morpebyercs BBOm aByx mapamerpos: CalibrationRatio u CalibrationUnits. Ouu ciyxkar
Ui OTOOpasKeHWs ITAaroB B IMOJIb30BATE/bCKNUE E€IWHUIBI U JOJKHBI TPAKTOBATHCSA KAk «1 mar =
CalibrationRatio CalibrationUnits». Eciu Bam He Tpebyercs nepecdér B Kakue-aub0 eJUHUIbI, TO 3a-
maiite «1.0» u MyCTyI0 CTPOKY COOTBETCTBEHHO.

10. HemnocpeACTBEHHO MPOIEIypa PErucTPaIuu yeTpoiicTBa (T.€. IpeabIyme 3 mara) J0AKHA ObITh T0-
BTOpEHa, JJIsi KarKJIOr0 U3 TOAKJIIOUEHHBIX KOHTPOJIJIEPOB, KOTOPbIE TPEeOyeTCcsl MCIOJIL30BATh Yepes
uarepdeiic TANGO.
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: AtkPanel 4.8 :afc/b

File View Preferences Help
P aicb |Right
a/c/b
|The device is in ON state, =
speed | 1000.00 Dlifl&iflkﬁ5 B
AT
accel | 1000.00 Dlifl&iflkﬁ5
AT
decel | 2000.00 Dlnsiflkij5
AT
antiplaySpeed 50.00 Dlifl&iflkﬁ5
AT 1
move5Sts 3 EI 1
mvCmdsSts [ 132 L]
pwrSts 5 EI
encSts 0 EI
windSts 0 ]
curPosition [-327027.88 L]
curSpeed | 1000.00 ]
ipwr 3 EI
upwr 179 EI
iusb [ 176 L]
uusb 458 EI
curT 320 EI
flags 0 EI
gpioFlags 16 EI
cmdBufFreeSpace 32 EI
T e Ay | 126 1 bl
Scalar

Puc. 4.60: Ilpumep comepxkumoro crangapraoit ATK-nanenu qsa skcnopruposanaoro B8 TANGO kouTpOsi-

Jepa
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Tlocsie BbIMIEONUCAHHBIX MIATOB JIIOOOH U3 HKCIOPTUPOBAHHBIX KOHTPOJJIEPOB CTAHOBUTCS JOCTYIHDIM JIJIsi
HETOCPEICTBEHHOrO yrpaBjenus u HacTpoiku mnpu momomu TANGO, a 3HAYUT TOTOB K HEMEIJIEHHONW WH-
Terpaliu ¢ Bareil cymecTByomeil nudpacTpyKTypoii 6e3 Kakux-aub0 JOMOJHUTEILHBIX Tpyno3arpar! s
nostyuenus: 6osiee noapobHOM nHpopManun obparuTech K odgunnanbnoii gokymenranun 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. Xilab mommep:kuBaeT MHOTOOCEBON PEXWM M MHOTOMEDHBIE CKPUINTHI 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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XILab 1.20.3

Searching devices. .. 0 found.

release date: 2023-07-21

URI

AUsers\wladbeloviAppData\Roaming\XiLab.c...

Serial

Friendly name

[N N

2 xi-emu//ChlUsers\wladbeloviAppData\Roaming'XlLab.c... 2

Stage name

One axis is selected. Exit Rescan Open selected Open last
Mo devices found? Settings ==
Puc. 5.1: Craprosoe okuo XILab, waiizieHo 2 BUPTyaIbHBIX KOHTPOJIEPOB
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XILab 1.20.3

release date: 2023-07-21

Searching devices... 1 found.

URI Serial Friendly name Stage name
1 xi-com\NCOM3 10 amr131-30 I

2 xi-emu/ Y C\Users\vladbelowv\AppData\Roaming\XlLab.c... 1 \T .
3 ixi-emu/// C\Users\viadbelovi AppData\Reaming\XlLab.c... | 2 The real USB controller

The virtual controllers

One axis is selected. Exit Rescan Open selected Open last

Settings ==

Puc. 5.2: Craprosoe okuo XILab, nokazanst 1 USB koHTpOsIEp u 2 BUPTyaTbHBIX KOHTPOJLIEPA

Crmcok HalIEHHBIX KOHTPOJLIEPOB BBIBOIUTCS B CTAPTOBOE OKHO. KOHTPOJIEPHI MOTYT OBIThH TOIKIIOUEHB
kak 1o USB Tax u mo Ethernet (mommep:kuBarorcs tcp u xinet). MoxKHO BbIOpaTh OIMH WM HECKOJIBKO
KOHTPOJIJIEPOB ¥ OTKPBITH WX C MOMOIIbI0 KHONKU Open selected. Ecau BoiOpan onuH KOHTPOJIIEP, TO OyIeT
OTKPBITO 2.4a68H0€ 0KHO npozpammb. XILab 6 pescume ynpasarerus 000t 0cbi0, €Cau BEIOpaHo 6oJiee 0IHOTO,
TO OYAET OTKPBITO 2.4a68H0€e 0KHO npozpammo, XILab 6 pesrcume ynpasierus Heckorvrkumu ocami. [loBTopHbIi
[OUCK OCYLIECTBIIsieTCsi Haxkaruem Rescan, a Bbixon - Haxkaruem Ezit. Eciu akrusna knonka Open last, To
9TO O3HAYAET, YTO HAMWIEHBI BCE KOHTPOJLJIEPhI, KOTOPbIE OBLIN OTKPBITHI MPU TMpeablayem 3amycke XILab,
u Haxxkarue Open last OTKPOET 3Ty COXPAHEHHYIO KOHMUTYPAIIHUIO.

XILab moxker paborars ¢ BupTyajibHbiMu KoHTposuiepamMu XIMC, KoTopbie MoJAep:KUBAOT TPOTOKOJ OTBe-
TOB PEAIbHOIO KOHTPOJLIEpa. BUPTyasibHbI KOHTPOJLIEP MOXKET ObITh HOJIE3€H I O3HAKOMJIEHHUS C HHTEP-
deiicom XILab, B ciyuae ecin K crucTeMe He TOAKIIOYEHBI PEATbHBIE KOHTPOJIIEPHI.

Ilo xuomke Settings OTKPBHIBAETCS BKJIAJIKA C HACTPOKamMu obHapyxkenust ycrpoiicts XIMC.
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Device detection settings
XIlab 1.20.3 X

Probe devices Protocol IP/Hostl:port]
release date: 2023-07-21 [ Enumerate non-XIMC devices

Enumerate network devices
Searching devices... 0 found, U

URI Serial Friendly name Stage name
1 xi-emuy///CA\Users\viadbeloviAppData\Roaming\X... 1
2 xi-emu///CAUsers\viadbelov\AppData\Roaming\X... 2

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

Puc. 5.3: Craprosoe okno XILab, Bkiaaka HacTpOeEK

Biok Device detection settings comepkut HacTpoiiku obHapyxkenust ycrpoiicts XIMC.

Probe devices - npu Brirodennoit ommuu Xilab mbrraercs: uaeHTHOUIIIPOBATH KOHTPOJIJIEPHI, TOCHLIAS B HUX
npu orkpbiri KomMauasl GETI u GSER.

Enumerate non-XIMC' devices - npu BKJIIOYEHHOH omiuu onpamuBaer Bce ycrpoiicrsa tuira COM-nopr B
cucreme. [Ipy OTKIIIOYEHHON OMITMK OTPATITUBAET TOJBKO YCTPOICTBA, MMEHA KOTOPBIX COOTBETCTBYIOT MACKE
yerpoitcrs XIMC («XIMC Motor Controllers 8 Windows, /dev/ximc/* u /dev/ttyACM* ma Linux/Mac).

Enumerate network devices - npu BKJIIOYEHHON OIIIAU OMPAIUBAET CeTEeBbie ycTpoiicTBa. CucoK aIpecos
JoMeHHbIX uMeH u/unu IP-agpecos, Ha KOTOPBIX IPOU3BOAUTCS IIOUCK YCTPOICTB, HAXOAUTCS HUXKE. 3alucu
B CIIMCKE MOXKHO JIODABJIATH KAK BPYYHYIO, TAK M ABTOMATHYECKH, HAXKaB Ha KHOUKY Scan for local XIMC
servers. ObpaTuTe BHUMaHUe, UTO B CJIydae Hajuuns HeCKONMHKuX XIMC-cepBepoB ¢ yCTpo#CTBAME B JIO-
KaJIbHOU ceTu Oymer HaiifeH CaydalHbIl U3 HUX U JJIsd HAXOXKIEHUsI BCEX CEPBEPOB MOTPEOYeTCsl HECKOJIBKO
TIOTIBITOK ABTOMATHYECKOI'O ITOUCKA.

Device detection settings
XIlab 1.20.3

Probe devices Protocl IP/Hostl:port]
release date: 2023-07-21 [] Enumerate non-XIMC devices

Enumerate network devices
Searching devices... 2 found. i

URI Seril Friendly name Stage name
1 xi-com:\ACOMS 10 Emr151-30 |
[2 [xi-emis N
2 xi-emui///CA\Users\vladbeloviAppData\Roaming\X... o
The real USB controller

3 xi-emuy///C:\Users\vladbeloviAppData\Roaming\X...
8mr151-30 Virtual devices

4 {xi-tep://172.16.130.170:1820
Scan for local XIMC servers 0 server(s) found.

The virtual controllers

User management

Local user list Remote user list
user uvid  key user uuid  key
One axis is selected. Exit Rescan Open selected | | Open last
_ Delete selected New user Copy to remote >| | < Copy to local New user Delete selected
Settings <<

Puc. 5.4: Craprosoe okuo XILab, nokazausr 1 USB kourpostep, 1 Ethernet konrposiep u 2 BUpTyaabHbIX
KOHTPOJLIEPA
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Ilpenynpexgenue: [lpu omHOBpeMEHHO BKIIIOUEHHBIX onnusax Probe devices u Enumerate non-XIMC
devices XILab mpu crapre nocsutaer ganuabe Bo Bce COM-mopTer. [lpyn Hanmmaum B cucremMe MHOXKECTBA
Bluetooth COM-niopros u3-3a ocobennocreii paborst Bluetooth ompoc Oymer mpoucxoauTh MOCTEI0BA-
TEJIbHO € 3aTPATaMU OT eJUHUIL JI0 JECATKOB CEKYHJ HA OJHY HONBITKY COEJMHEHUS.

B mone Virtual devices yka3aHO KOJIUYIECTBO BUPTYAIbHBIX KOHTPOJIJIEPOB, KOTOPBIE OYIyT BHIBEIEHBI B CITH-
COK JIOCTYIIHBIX JIjIs OTKPBITHS TIPU CIeayfomneM Haxkartuu Rescan unu ciemyiomem crapre XILab.

ITpumeuanme: Tak kaxk Gumbiamoreka libxime orkpoiBaer ycrpoitcrBa XIMC B pekumMe KCKIIO3UBHOIO
JIOCTYIIA, IPHU 3aIIyCKe Mocaeayionux Komuit mporpaMmMbl XILab OymayT HaliieHbl U HOCTYIHBI /i BbIOOPA
TOJILKO CBOGOZHBIE KOHTpOJIephl. He oTHOcUTCst K KOHTpoJuiepaM, oTKpbIThIM o Ethernet (nporto-

ko TCP)

ITanens User management obecrieduBaeT BO3MOXKHOCTH PEIAKTUPOBAHUS CIIUCKA YIPABJIEHUS JOCTYIIOM
JUIST JIOKAJIBHBIX W YIAJEHHBIX CEePBEPOB. IDTa (DYHKIHMS MO3BOJIAET KOHEUYHOMY TOIB30BATENI0 BHIOOPOYHO
MPEeIOCTABIISATE PA3PEIeHns JIst TTOAKIIOYEHNsT ¥ YIIPABJIeHNs yaajdeHHbIMu yerpoiictBavMn 8SMC4 /5-USB.
YT00BI MPEIOCTABUATH pa3perrenne, HeOOX0IUMO CO3/1ATh OMHOTO W TOTO XK€ MOJIB30BATENIS C OJHUM U TEM
JKe [apOoJIeM JIOKAJIBHO U yJAJIEHHO. YAJeHHe [0JIb30BATes (JOKAJILHO WK YIAJIEHHO) OTMEHseT pa3pelie-
uue. [To ymomaanuio Bo Bcex 8Ethl amamrepax, 6ubaunorekax SDK u XILab npemasapurenbHO yCTaHOBJIEH
NOJIb30BATEJb OOt

ITpumeuanne: /s ucnosb3osanus 3ot pyukinn neodbxomum Standa 8Ethl amanrep ¢ nogmepxkkoit ACL.
3a mononuuTenbHON nHpOpMaImeit obpanaiTech B HAITY CIyXKOY TEXHUIECKONW TOIIEPKKH.

5.2.2 nasHoe okHO nporpammbl XlLab B pexxume ynpasneHusi oqHOM OCbiO

o Baok ynpasaenus 0susiceruem J06uzamens
— Jleusicenue 6e3 mouno20 360GHUA KOHEUHOZ0 NONONHCEHUA
— Jleusicenue 6 3adaHnyto mouky
— Texywan no3uyus 0aa KOMaHO 0BUHCEHUS,
o B0k ynpasierus ammeHioamopom
o Cocmoanue KOHWMPOALEPG U MOMOPG
— Daekmponumanue KOHMPOAAEPQ
— Cocmosanue momopa
— Cocmosmue npozpammol

° prnna KHONOK 0AA YynpasaceHUuA npoepammoﬂ

o C'mamycnas cmpora
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[ XlLab 1.19.1-5M1 — O .
Power Control
Settings...
Power voltage: 12.09V
0.000 mm
- | |
Temp.: 36,6 °C FrE
Mator
Speed: 0.000 mm/s 0
Command; Unknown Go home
Power: Uknwn
Cydlic
1] 5 10 15 20 25
| 1 | ] | ] | 1 | ] |
S vt by v e b e b b e Zero
Sync buf free: 1] Stop
14 4 - 4 wi
Save log
Move to | 0.000 mm 7]
Clear log
Shift on | 0.000 mm 2]
Exit
Date Time Source Message

Puc. 5.5: T'naBuoe okuo nporpammbr XILab B pexxume npuraress
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[ XlLab1.19.1-5M1 — O *
Power
Settings. ..
Power voltage: 12,03V
Power current: 7mA Charts...
Temp. : 6.6 °C Transmittance Calibrate | serpts
Motor
Speed: 0.000 mm/s
Wheel1
Command: Unknown Go hame
Power: Ukrwn 0 0 i} 0 0 0 0 0
Cydic
Frogram O . . . . . . . e
Stop

Sync buf free: 0

Current Transmittance l:l Move Reset Save log

Clear log

Exit

Date Time Source Message

Puc. 5.6: I'masuoe okno nporpammvbr XILab B pexxume arrenroaropa

B seBoit yactu okna B rpynmnax napamerpos Power u Motor Haxomarcs JaHHBIE O COCTOSHUN KOHTPOJLIEPA
“ MOTOpa B Hacrosmmii MomeHT. B menTpanbHoii gacTu okHa pacnosioxkern 070k Control, comepxkaruii
WHINKATOPHI TEKYINEH MO3UINN U JIEMEHTHI YIIpaBJeHus aeuxkernemM Moropa. biok Control B 3aBucumoctn
OT HACTPOEK MOXKET MPUHUMATH BUI OJIOKA YIPABJIEHWS [IBUKEHUEM MPOU3BOJHHOTO IBUTATE IS UIH OJIOKA
yupasjenus arreroaropoM. CrpaBa pacroyioXKeHa IPYIINa KHOMOK /JIs YIIPABJIEHNUs TPOrPAMMOI B [IEJIOM.
Buuzy pacnonoxkeH .02, Ipu MUHEMATLHOM pa3Mepe OKHA OH CKPBIT. [loj JIOroM HaXOAWTCsS CTATyCHAst
crpoka. PaccMorpum 3TH rpymnmb 6osree moapoOHO.
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5.2.2.1 Bnok ynpassieHusi gBU>XEHUEM fBuUrartess

Contrel
0.000 mm
0

] 3 10 15 20 25
ST T N T T T T T T T T T T T T T N T I A O

4 4 L] b g

Mave to | 0.000 mm g

Shift on | 0.000 mm 3

Puc. 5.7: Baok Control

B nenrpanbuoil wacTu 6,10Ka pACIOIOKEH WHINKATOD TEKYINel TMO3UINHU, IO HUM, €CJIU SHKOIEP BKJIIOUEH,
pacmojiaraeTcs WHINKATOP MO3WIMK 0 SHKOAEpPY. B pekmme BemyImero suKoaepa, cM. pasmen Paboma c
2HKOJepamy, TIABHBIA U BTOPOCTEIEHHbBIA MHAUKATOPLI MEHSAIOTCSI MECTAMU.

Huxe pacnonoxken 60k Control, comepzkarmuii 3/1eMeHTbI yIIPpABIeHUs JBUKEHHEM MOTOpa. PaccMorpum
nx 60J1€€e TOIPOOHO:

5.2.2.1.1 [OBuxeHune 6e3 TOYHOro 3agaHnsi KOHEHYHOIO MOJIOXKEHUSI

L JL e JLm [ ][]

Puc. 5.8: Knonku ynpapsienusi qBuKeHIEM

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

4k

Mave to | 0.000 mm

4k

shift an | 0.000 mm

Puc. 5.9: Yupasnenne nukeHuEM B 33JaHHYIO TOYKY

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

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

5.2.2.1.3 Tekywasi no3vuus gna KOMaHg, ABUXKEHUS

Komanmger Move to u Shift on wCmomb3yr0 TEKYIIYIO TO3UIKI0 JJIS PacueTa ABUXKeHUs. TeKylas MO3uIust
U3MEHSETCS CJIeIYIOMIUMU KOMAHIAMU:

Move to <Besmmuuna>

TeKymaﬁ No3ulid — < BeJIMYUHA >

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

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

Texymas nozunus = 0

Kowmanmer Stop, Baeso, Bnpaso, Baeso do zparuyv. 1 Bnpaso do 2paruyss He N3MEHSIOT TEKYILYIO MO3WITHIO.
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5.2.2.2 Bnok ynpassieHus aTTeH0aTopom

[ Xilab1.19.1 - 5M1 — O ®
Fower
Settings. ..
Power voltage: 12.01¥ Transmittance Calibrate O
Power current: 2mA Charts...
Temp.: 36.6 °C )
Wheel1 SaipEs...
Mator 0 0 0 0 0 0 0 0
Speed: 0.000 mm/s
Command: Unknown . . . . . . . Go home
Power: Ukrwn
Cydic
Wheel2 .
Program SEL
0 0 [v] 0 0 0 0 0
Sync buf free: 0 : Stop
Save log

Current Transmittance l:l Move Reset Clear log

Exit

Date Time Source Message

Puc. 5.10: Bsiok yupasiienus arTeHI0aTropoM

B Bepxneit vactu 0710Kka pacmnosioxkeno okuo Transmittance u xkuonka Calibrate. Oxuo Transmittance npes-
HA3HAYEHO JIIsi BbIOOpa kemaemoro Koaddurmenra nponyckanus. Kuonka Calibrate npennaznadena st
PYYHOrO MOMCKA HAYATHHON MO3UIMKA ATTEHI0ATOPA U MPU HAXKATHUU 3aIlyCKaeT CHAYAIa JBUKEHUE Ha OJIUH
0060pOT ATTEHI0ATOPA € TEKYIIUMUA HACTPORKAMU JIJisi OJJHO3HATHOIO OLPEIEJICHIsT OTHOCUTEIbHOTO MOJIOKEe-
HUsl JUCKOB aTTEHI0ATOpa, a 3areM GyHKIuio Asmokarubposka domawmnet nosuyuy. Haxarue Calibrate ne
SIBJISIETCS HEOOXOAMMBIM JIJIsI JIBUYKEHUS - B CIydae eCJIM aTTeHI0ATOp He MPOM3BOANJI KAJUOPOBKY WJIN Ka-
JuOpoBKa ObLIa cOporena, K mpumepy naxkarnem Cancel B mporecce qBUKeHUS, TIPU CJIEAYIONIEM IBUKEHUAN
KanOpoBKa OyJeT caeiana aBTOMATHIECKH.

Arrenroarop moxer paborarb ¢ OAHUM WM ABYyMs juckamu (y KazKJA0ro Aucka uMeercd 8 hpuiibrpos), 11031o-
My HUKe OyJIeT HAXOAUTHCS OIHO WJIM B3 TOJIsi, COOTBETCTBYIOIINE OJHOMY WU AByM mauckam. /lajee pac-
nosiaraerca okao Current Transmittance, B KOTOpOM TOKa3biBaeTcsa KodddunuenT nponyckanus (KOTOPHIit
rpyunupyercs u3 k03bQUIMEeHTOB IIPOIYCKaHUs UMEIOIUXCs (bUuabTpoB), Haubosee OIU3KU K KeJIaeMOoMy.

Ilpu maxkaruu wa kHONKY Move NMpOMCXOIUT ABUKEHUE K TeM (bUIbTpaM, KOTopbie coorBercrBytor Current
Transmittance, nupudeMm JaHHbIE (PUIBTPHI MOICBEYMBAIOTCS 3€JIEHBIM [[BETOM, T.€ JEJIAI0TCs AKTUBHbBIMHU.

Hakarue Ha kHOUKY Reset nenaer Bce GUIBTPHI HEAKTUBHLIMU (CTAHOBATCS CEPOTO IIBETA).
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5.2.2.3 CocrosiHue kKoHTpoOsI/IEpPA 1 MOTOPA

Power

Power voltage: 12,09V
Power current: 5 mA
Temp.: 36.6 °C

Mator

Speed: 00256 steps /s
Command: Stop
Power; Lknwn

Program

Sync buf free: 0

5.2.2.3.1 JnekTponuTtaHue KOHTpoOsIepa

T'pynmna napamerpos Power comepKuT WHINKATOPBI:
e Power voltage - HanpsizkeHre HA CUTIOBOI 9aCTH.
e Power current - TOK OTPEOJIEHUST CUIIOBOH YaCTH.
o Temp. - TemmepaTypa MPOIECCOPa KOHTPOILIEpA.

M3menenne npera uaaukaropa Power voltage Ha KpaCHBIH MOKA3BIBAET BBIXO/I 38 PAMKH JAAIA30HA, JOITYCTH-
MBIX 3HAYEHWH HATIPSAKEHNs] NCTOYHUKA TTUTAHNS OTHOCUTEIHHO pa3penteHHoro. B aTom ciy4uae KOHTpOJIED
nepexoquT B cocrostuue Alarm. Bbl Mo)KeTe M3MEHUTL 3TOT TapaMerp B pasuene Hacmpotxa npedesvroir
Napamempos KORMPOALEPE.

TlostBiienne ropu3oHTAIBHON YepThl HAJ WHAUKATOPOM Power voltage o3mnadaer, 9TO HANPsKEHWE MUTAHUS
KOHTPOJIJIEPA IIPEBLIIIAET MAKCUMAJIbHOE HAIPSKEHUE JBUraTesss, Bbl MO2KETe U3MEHUTH ITOT [apaMerp B
pasmene Hacmpotixa xunemamuru deusicenus (DC momop).

N3menenwue nBera wHauKaTOpa Power current Ha KPACHBIN MOKA3BIBAET MPEBBINIEHNE TOKA, MOTPEDIAEMOrO
KOHTPOJIJIEPOM OT UCTOYHUKA MUTAHUS , OTHOCUTEIBHO PAa3PenieHHoro. B 3ToM ciryyae KOHTPOJLIED MePEXOIUT
B cocrosiare Alarm. Bor Moxkere m3MeHUTDH 3TOT napamerp B pazzene Hacmpoiixa npedesvbtoir napamempos
KOHMPOANEDPQ,.

TlosiBnenne ropm3OHTAIBLHON YepPTHI HAJA WHINKATOpOM Power current O3HavYaeT, YTO TOK, MOTPEOIIsSeMbIit
KOHTDPOJIJIEPOM, TIPEBBIMIAET MAKCHUMAJIbHBIA TOK JBHUTATENd, 3TOT HapaMeTpP MOXKHO M3MEHHTb B pasjesie
Hacmpotixa kunemamuru deusicerus (DC momop).

M3menenne nsera naaukaropa Temp Ha KpacHbI IOKA3bIBAET [IPEBBINIEHNE TEMIIEPATY PbI HA [1JIATE KOHTPOJI-
Jiepa OTHOCUTEIHLHO Pa3pEIeHHoii. B 3ToM ciayduae KOHTpoOsIep mnepexomuT B coctostaue Alarm. Tlapamerp
MOXKHO M3MEHUTD B pasnene Hacmpolka npedesvbHuls Napamempos KOHMpPOALEDa.

Baxkuo: Broixox us cocrosaus Alarm BO3MOXKeH IOC/e IpeKpalleHus coObITuil, Boi3BaBimux Alarm, npu
ycaouu, 9to dutar Sticky Alarm ue ycranosyen. Eciu duar Sticky Alarm ycraHoBiieH , HCHONb3yHTe KHOIKY
«STOP» , 9T00BI BHIATH W3 COCTOSTHUSI TPEBOTH.
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5.2.2.3.2 Cocrosiine motopa

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

e Command - mocaeqHsisa BbIIONHAEMasA (KUPHBIA mpudT) uin BbinogHeHHAA (00bIYHBINA mpudT) Ko-
Manda Kowmpoarepa. Komanda Konmpoasepa OTOOpAKAETCS YePHBIM IIBETOM, €Csii (Jiar OonmuOKu 1BU-
xeanss MVCMD ERROR wve ycranoBjieH, B TPOTHBHOM Ciiydae KpacHbIM. Moxker ObITh OJHWM H3
CJIEIYIOIMX BAPHUAHTOB:

— Mowe to position - mepeMelienre B 33JaHHYIO TTO3UITHIO
— Shift on offset - cmemenue Ha 3a7AHHOE PACCTOSHUE
— Move left - nBuzKeHue BIEBO
— Mowe right - 1BUKeHHE BIIPABO
— Stop - ocTaHOBKA,
— Homing - HaxOXAeHNe HAYAIbHON MO3UINN
— Loft - xomnencanus jodra
— Soft stop - mTaBHAsT OCTAHOBKA,
— Unknown - Hem3BecTHas KOMaHIa (BO3MOXKHO Cpa3y MOC/E BKJIIOYEHUs KOHTPOJIIEPA)
e Power - coCTOsIHEE TTUTAHUS IATOBOTO ABuraress. MoxeTr ObITh OJHUM U3 CIAeAYIOMUX BAPUAHTOB:

— Off - o6MOTKE MOTOPa PA3OMKHYTHL M HE YIPABJSIOTCH JAPABEPOM,,

Short - 0OMOTKHY 3aMKHYTHI HAKOPOTKO Yepe3 IpaiiBep,

Norm - 0OMOTKY 3aIUTaHBEI HOMUHAJIBEHBIM TOKOM,

Reduc - oOMOTKM HaMEPEHHO 3aMUTAHBI YMEHBIIEHHBIM TOKOM OT PabOdero [isi CHUKEHUS IO-
Tpeb/IgeMOi MOIITHOCTH,

— Max - 0OMOTKHM 3aIIUTAHBI MaKCAMAJIBLHO JOCTYITHBIM TOKOM, KOTOprfI MOXKET BbIJATh CXEMa IIpU
JAHHOM HAIIPAZKEHNU IMMATAHUA.

ITpumeuanune: GPIO duar MOKHO HCIIOIB30BATH [1J1si OOHAPYKEHUST MOJKIIOYEHHOIO JBUTATEIIs

TTosiBIeHME TOPU30HTAJIBHON Y€PTHI HAJl HHINKATOPOM Speed 03HAYaeT, 9TO JOCTUTHYTA MAKCHMAJIbHAS CKO-
POCTh JBHKEHHUsI, yCTaHOBJIeHHas B mosie Max nominal speed Hacrpoek moropa Hacmpolka KuHemamuky
deusicenus (DC momop).

5.2.2.3.3 CocrosiHne nporpammbi

I'pynma napamMerpoB Program coiep:KuT WHANKATOPHI:

e Sync buf free - kosmuecTBo cBOGOIHBIX siveeK B Oydepe KomaH 1 KOHTpoJIepa (Ha JaHHBI MOMEHT 3Ta
dyHKuus OTKIIOYEHA).

5.2.2.4 Tpynna KHOMOK A5 ynNpassieHUs1 NPoOrpamMmoin
o Kromka Settings. .. OTKpbIBAET HACTPONUKM KOHTPOJIIIEPA, CM. pa3aesn Hacmpolku npozpammot.

e Kuonka Chart... orkpbiBaeT OKHO ¢ rpadukamu, cMm. pasznen ['pagduki.

e Kuomnka Scripting. .. orkpbiBaeT OKHO paboThl CO CKpUnTamu, cM. pasiaen Crpunimot.
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e Kuonka Go home ocylmiecTBiisier MOMCK HAYAJIbHON 03uIuK, ¢M. pa3aes Hacmpotxa ucxodnozo noao-
JHCEHUA.

e Kuonka Cyclic BKIIO9aeT PEXUM IMUKJIUIECKOTO IBUKEHUS, CM. pasaen Hacmpolka pescuma yuksu-
YECK020 08UNCEHUA.

Ilpumeuanune: Komanda Cyclic sBisierca cocraBuo#t komamnmoii: mpu Ber3oBe Cyclic B XiLab wa yposue
KOHTPOJLIEPA, TTPOU3BOIUTCS BBITTOJHEHHE TIOCTE0BATEIFHOCTH 13 KoMaH T Move to.

e Knomnka Zero obHy/sieT TEKYIIyIO MO3UIIAI0 MOTOPA W 3HAYEHNE SHKOIEPA.

e Kuonka Stop mochutaer KOMaHIy Hemediennoll ocmanosky, coOpackiBaer coctostare Alarm, ounimaer
Oydep KOMaH 1JIsi CAHXPOHHOTO JBUKEHUSI M OCTAHABINBAET BBITIOJTHEHUE CKPUTITA, €CJIU OH 3aIyIIeH.

e Kuonka Save log coxpansier cogepzkumoe jora B daiin B popmare CSV (oTKpbiBaercs quaior BbI60pa
daitna gy 3amnucn).

o Kuonka Clear log ouuinaer conepkumMoe Jora.

e Kuonka Ezit OCyIIeCTB/ISIET KOPPEKTHOE 3aBepIeHne paboThl, cM. pasnen Koppexmmoe zasepuienue
pabomot.

5.2.2.5 CrarycHas cTpoka

B crarycHoll cTpoKe HaxousTCsd MHAMKATOPbI TEKYIIEro COCTOsHus KOHTpoJuiepa. CiieBa HaipaBo 310 OJIOK
7 ¢dpaaros,

o L - JleBas kHOTKa HazXKaTa,

¢ R - IIpaBag xHOMKa HazKaTa

¢ G - Bxou/Bbixon GPIO akrusen

e B - MarauTtssiif TOpMO3 3amuTan

e S - JTarynk 0O60OpPOTOB AKTHUBEH

e I - Bxon cuaxpoHu3aum aKTuBEH

e O - BrIX0OJ CHHXPOHU3AIMY aKTHBEH
U OTAe/IbHbIE MHAUKATOPDI (iiarx)

e EEPR - B3aropaerca 3ejeHbIM LBETOM, KOIJa IIOABUXKKA OCHAIEHA MHKPOCXEMOH IaMsaTh
EEPROM.|br| Berpoennbiii npoduiib moasuzkku 3arpyaercsa u3 Mukpocxembr namsatu EEPROM, npu
ycnosun, uro ycranosiien (pisar EEPROM PRECEDENCE (XILab Settings->About device tab), uro
MTO3BOJISIET TIOIKJIIOYATH PA3IUIHBIE TOABUKKN K KOHTPOJLJIEPY C ABTOMATHYECKOM HACTPOUKON.

e HOMD - 3aropaercs mocJie yCIEITHOrO BBIIOJIHEHUS KOMaHAbl home (), 94TO O3HAYaeTr, 4To IIKaJIa
OTHOCHUTEIBHOTO TIOJIOXKEHUS OTKATHOPOBAHA C MMOMOIIBIO AMMAPATHOIO JATYNKA a0COTIOTHOTO IMTOJIO-
JKEHHUS, TAKOTO KAK KOHIIEBOH BBIKJIIOYATEIb.

e WndA /WndB mmveer 1 u3 4 cocrosuumii: - O6morka A/B orkimouena. - Cocrosaune oomoTku A/B
neuspectro. - O6morka A /B 3akopouena. - Obmorka A /B noxkirodena u paboraer UCIPABHO.

Baxwuo: Craryc onpemensieTcss NCIOIb30BAHNEM CTATUCTHIECKUX JTAHHBIX BO BPEMsl MIEPEMEIIEHUsT, 9TO OT-
HAMAET 3aHNMAET BPEMs U JEJIAET ITOT CTATYC JOBOJHHO OECIIOIE3HBIM B OOBIYHBIX MPUIOKeHUSX. [losTomy
B TAHHBIA MOMEHT 3Ta (DYHKIUS OTKJIIOYEHA.
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e ENCD - Cocrosinue suKoiepa uMeer 1 u3 § cocrosamii: - JHKogepa orcyrerByer. - CocTosiHIe SHKOAEpa,
HEM3BECTHO. - DHKOJED MOJAKJOYEH ¥ HEHCIPABEH. - JHKOJEP HOJKJIIOYEH U paboraer, HO CYUTAET B
JIPYTOM HANpAaBJIEHUH. - DHKOAED TMOMAKIIOUEH U PabOTaeT UCIPABHO.

e PWHT - Ileperpes cumoBoro apaiiBepa. Y IpaB/IeHUe JBUTATEIeM OTKJIIOYEHO JO BOCCTAHOBJIEHUS Pa-
6odeil TeMIepaTyphl ApaiiBepa. ITOro He JOJKHO MPOUCXOIUTH B KOPOOOUHBIX BEPCUIX KOHTPOILIEPA.
DTO MOXKET MPOUBONUTH B BEPCHU KOHTPOJLIEPA C «I0JIOM» ILIATON U C MOJIb30BATEIbCKUM PATIUATOPOM.
Pemenne: ncnomb3yiiTe Apyroit paanaTop.

e SLIP - OGHapy»keHO MpOoCKaab3biBaHue MOTOpa. Par ycTaHaBINBaETCSA, KOTA TOJOKEHUE YHKOIAEPA,
U TIOJIOYKEHWE T1ara, CJUIIKOM [TaJIeKu ApYyT OoT Apyra. Ber moxkere orkiaounts duar «Position control»
uiu yBeqmuurh omubOKy B mose «thresholds ma Brnagke «XILab Settings->Position control», aroGb
[IPEOTBPATUTH BOSHUKHOBEHHUE 3TOM OIMUOKHU.

Baxwno: ®gar ENCD paboraer Tompko B pexkxumax None u EMF. B apyrux pexmmax, Takux Kak
Encoder u Encoder Mediated, on He HCIOMB3YETCSA, MOTOMY 9TO 3TH PEKUMBI HEBO3MOXKHO UCIIOTb30BATH
6e3 FHKO/IEpa.

Cpasy nocie BKJIO4YeHus KoHTposuiepa duar Oyzer B coctogHuN unknown - 4robbl OLPEIEIUTh H0JI0Ke-
HUE, HYyKHO COBEPIUTD aBrKeHne. 110 Mepe nBukenus 3HadeHue (Hhara MOKET MEHSATHCS.

e WRM - 3aropaercs mpu CyIIeCTBEHHON PA3HUIE MEXKIY COMPOTUBJICHUSIMHU OOMOTOK IIIArOBOTO JIBH-
raresd. O6BILIHO 9TO MPOUCXOTUT C IMOBPEXKAECHHBIM IMAar'OBBIM JABUraTe/IEeM Y KOTOPOI'O IIOJTHOCTBHIO WA
JaCTUIHO 3aKOPOUEHBI 0OMOTKH. BBl MOXKeTe AMarHOCTHPOBATH MPOOJIEMY COIVIACHO MHCTPYKIUAM 6
HaUWeM PYKOBOICMEE.

Baxxuo: WRM asroputm m3HavaabHO HE ObLI PACCIUTAH HA WCIOJIH30BAHUE [JIs MOIBUKEK C PEMEHHON
nepenaveil (manpumep, SMRB450-350 unu 8MRB240-152) u3-3a TOro 4r0 peMeHb MOXKET PACTAIMBATHCS U
Bubpuposars. Bubparus, Kak mpaBuso, MPOUCXOAUT HA BBICOKHX CKOPOCTHAX, 4TO u cbuBaer pabory WRM
anropurma. g noaBurkeK peMeHHOM mepeadu 3T0 HOPMAaJIbHOE IIOBEIEHHE

e ENGR - 3aropaercs KpaCHBIM TIpH BO3HUKHOBEHWUU OITMOKHU yIpaBjenns MoropoM. OTKa3 ajaropurma
yIOpaBJIEHNS MOTOPOM O3HAYAET, 9TO OH HE MOYKET OMpPEIEIUTD MPABUIHHOE PEIIEHNE C TOMOIIBIO TTOJTY-
YEHHBIX JTaHHBIX 00pATHON CBs3u. EnuHWYHBIN OTKA3 MOXKET ObITh BBI3BAH MEXAHUYIECKON MpOOIEMOii.
TloBropstromuiicsa cO60# MOXKeT OBbITH BBI3BAH HEIIPABUILHON HACTPOUKON MOTOPA.

e EXTI - Omubka BbizBana urnopuposanuem saetnxero curaaina EXTIO, 1ot omiubkoit MOKHO ypas-
nars B HacTpoiikax (XILab Settings->EXTIO tab)

e ErrC - obnapy:kena ommbOKa koMauabl. [logydyennas KOMaHIa OTCYTCTBYET B CIHCKE M3BECTHBIX KO-
MaH, KoHTposnepa. Haunbomee BeposTHaAsT MPUYNHA - YCTAPEBINas MPOIIABKA, KOTOPYIO MOKHO OOHO-
BuTh B Hacrpoiikax XILab ->sknagka About device ->kuonka Autoupdate.

e ErrD - o6HapyskeHa ommoOKa, IIEJIOCTHOCTH JaHHBIX. JamHble BHyTpu Komauasl un ee xom CRC me co-
OTBETCTBYIOT, TI03TOMY JAHHBIE HE MOTYT CYHATATLCA CHCTBUTENBLHBIMH. JTa OIIUOKA MOXKET OBIThH
ser3Bana EMI B unTepdeiice UART /RS232.

e ErrV - obnapyzkena onmmbKa 3HaYEHUs. SHAYCHHUS B KOMAH/I€ HE MOI'YT ObITh IPUMEHEHbI 6e3 KOppPeK-
TUPOBKH, IIOTOMY YTO OHH BBIXOJAT 33 JOIMYCTUMBIH Auana3oH. BMecTO MCXOMHBIX 3HAYEHUN HUCIOIIb-
30BAJINCh UCITPABJIEHHBIE.
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e Ctbl - Craryc 3arpysku KoppekTupyiomiei tadbuibl. Dirar 3aropaercs 3eJ€HbIM, KOL/IA Uil [O3UIIU-
oHepa OblyTa 3arpy’KeHa ¥ MpUMeHeHA KOPPEKTHUPYIOIas TabInTia.

5.2.3 lnasHoe okHO nporpammbl XlLab B pexxume ynpasneHusi HeckoNIbKUMY OCAMK

Baxxnmo: XlILab mo3Bossier 0fHOBpEMEHHO OTKPBIBATH 10 32 OcCeii, HO B MHOr0OCeBOM HmHTepdeiice OymyT
orobpazkarbcs TosbKo nepsbie 3 (ocu X/Y/Z). OpHako BO3MOXKHO paboTarb U € APYTUMU OTKPBITBIMU OCs-
Mmu (remu, KOTOpble BU3yaJbHO He orobpaxkatorcs B XILab), Jyist 91010 Hy»KHO MCLOJIb30BATH CKPUIITOBbILIT
s3p1k XILab. [Ing Busyaabaoil paboThl ¢ GOJIBIIUM KOJTHYECTBOM Oceli (6osiee Tpex) moTpedyercs: 3amyCTUTh
neckobko okoH XILab. Hampumep y Bac ecth 5-Tm 0ceBoit KOHTpOJLIEp, TOraa B mepBoMm okHe XILab Bbr
MO2KET€ OTKPBITh MEPBBIE TPU OCH, a BO BTOPOM OKHE OCTABIIUECSH JBE.

Ecsm Bam Hy>KHO OTKpBITH OOJiee 3 Oceil B OHOM OKHE W BHU3yaJbHO KOHTPOJHUPOBATH WX, Bl MOXKETE HC-
[I0JIb30BATH HEHO/IEPKUBAECMbIE [IPUMEDDI, HAIMCAHHbIE Ha s3bikax C' u Python

3« XiLab multiaxis SM1, SM2 =Rl X
Position Motor X, SM1
’ Move to ] ’ Shift on ] Current position Settings X ]
X 00/26seps =] oo/2s6steps  [2] O 000/256 Voltage:  12.04 V
= = Current: 7 mA
Y 00/256 steps = nof2s6 steps |5 0 000/256 Speed: 0 0/256 steps/s
Z |0 = |0 = Command:Move to
Power:  Uknwn
Joystick Control
Maotor Y, SM2
Y| A 2 A
N . ’ Settings ¥
1 b Voltage: 12.08 V
] 7 Current: 5 mA
500 1 800 4 Speed: 0 0/256 steps/s
] 7 Command:Move to
] i Power:  Uknwn
( 0 ] > 600 ] Mator Z
: t Settings Z
] 400 l Voltage: n/a
500 + 4 Current: n/a
] 7 Speed:  n/fa
i 200 - -
i ] Command:n/a
—— -1 000 - — 4 Power: n/a

1000 00 0 s00 1000 X 0 ]
v | v E—

Puc. 5.11: I'naBaoe okuo mporpammbr X1Lab

B seBoit BepxHeit wacTu okHa B rpyiie mapamerpoB Position HAXOISTCH WHIMKATOPbHI TEKYIIEH MO3UIKH.
B neBoit HukmHeit yactun okua pacmnosaoxkensl 0;10ku Joystick u Control, mpencrasnstomme coboii rpadu-
9eCKUil JIEMEHT yIPABJIEHNS IBUKEHWEM 0 HECKOJBKUM OCSAM M OJIOK KHOTIOK COOTBETCTBEHHO. B mpaBoii
BepxHeil gactu B 010kax Motor HaxoadaTCs JaHHbBIE O COCTOSTHUN KOHTPOJIJIEPOB U MOIKJ/IIOYEHHBIX K HIM MO-
TOPOB B HACTOANUI MOMeHT. B paBoil HUKHEH 9acTH OKHA PACIOJIOXKEHA TPYIIIa KHOMOK JJIs yIIPaBICHUsT
nporpamMmoii B mesfoM. Paccmorpum 3tu rpymimsl 6osee mogpooHo.
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5.2.3.1 Bnok no3vuun n aBuXXeHust

Fosition

Move to ] [ Shift on ] Current position
X 0 0/256 steps = oo/2s6steps = () 000j256
Y 0 0/256 steps = oo/2sesteps = 0 000j256

Z |0 0

Puc. 5.12: Bjiok no3unuu u JIBUXKEeHHUS

B cronbue Current position pacnosioyKeHbl WHIMKATOPbL TEKYIIEH MO3UIUU B [IAraX WU KaJIuOPOBAHHBIX
emuauiax (cm. gamee) ags oceit X, Y u Z cBepxy BHu3. Kuomka Move to OCYIIECTBIISET TMEPEMEIICHNE
B KOODJWHATY, 33JaBAaE€MyI0 dJIEMEHTAMM YIpPABIEHUS B 3TOM CTOJOIE, a KHOmKa Shift on ocymecTBiaser
CMeEIIEHNe HA 33IaBAEMOE PACCTOSHUE OT TeKyIne#d mo3unuu. Ecin KakKo#-TO u3 KOHTPOJIEPOB OTCYTCTBYET
WA BPEMEHHO OTKJIIOYEH, TO COOTBETCTBYIOIIASA €My CTPOKA CTAHOBUTCHA HEIOCTYITHOM.

5.2.3.2 Bnok BUpTYanbHOro JxoicTuka

Joystick

Y| A Z A
] 1000 - ] 1 000

] 600 -

] 400 -
-500 - ]
] 200 -
) 1 000 L i
I L e T -
1000  -500 0 500 1000 X 0-

v | v

Puc. 5.13: Bsiok BupryaspbHOro JzKORCTHKA

B sToM 6i10Ke TeKyIas KoopAnHaTa KOHTPOJLIEPOB BU3yaIu3UPyeTCs TOYKOM C ABYMS JUHUSMHI Ha, [LJIOCKOCTH
nuig oceit X-Y u smuHmen njig ocu Z.

B,ELer TAaKZKe BO3MOXKHO YTIPABJAATH ABUKEHUEM KOHTPOJIJIEPOB HECKOJIBKUMU CIIoCcObaMM:

e Ilpu kauke MBITIKO#M Te-1100 Ha TIocKoCcTH X-Y min B CTOJIONE 7 COOTBETCTBYOIINY KOHTPOJLJIED UIN
KOHTPOJITEPHI HAYMHAIOT JBUKEHHE B BLIOPAHHYIO KOOPAMHATY CO CBOMMHU HACTPONKAMY IBUYKEHMUS.
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o Ilpu nHaxkaTuum u yJepKaHUU MBIIKON SKPAHHBIX KHOIIOK CO CTPEJIKAME BBEDX, BHU3, BIIPABO U BJIEBO
COOTBETCTBYIOIIAST OCh HAYMHAET JBUKEHNE B BHIOPAHHOM HAINpaBjieHuu. [IBUyKeHne npexpauiaemcs ¢
samedaenuem TIPU OTIYCKAHUU KHONKY (nockLiaerca KoMmauga SSTP).

o Ilpu HaxkaTuu u yzep:kannu KHOMOK KJIABUATYPbHI BIIPABO, BJIEBO, BBEPX, BHU3, PageUp, PageDown npu
HaxXOXKaeHnn (POKyca BBOJA B OJIOKE MKOMCTHKA OCh X, Y MK Z COOTBETCTBEHHO HAUNHAET [BUKEHUE B
HAMPABJIEHUN YBEJINYEHUS WJIU YMEHbBIEHUsT KOOPAWHATHI. [IBIMIKEHUE NpPEKpauLaemces ¢ 3aMe0NeHUEM
MIPU OTITyCKaHUM KHOMKY (nockinaercst koMauaa SSTP). Hannune dokyca BBoJa B GJI0Ke JI3KONCTHKA
MOXKHO OTCJIEIUTH 110 W3MEHEHHUIO I[BeTa €ro (GOoHa ¢ OeI0ro Ha CBETJIO-3E€JICHbBIN.

Macrrab oceit 3amaercs B 6ioke «Slider settings» Briagru General motor B okHe Settings wHIuBUIyaTHHO
JUIS Ka2KI0r0 KOHTpoJuiepa. Eciin BKIYeHa O NoAb308GMeENbCKUT e0UHUY, TO KOOPAUHATA [0 COOTBET-
CTBYIOIIEH OCH OTCUYNTHIBAETCS B ITUX €IWHUIAX. B ClIyduae ecyii CIMTAHHOE U3 KOHTPOJLIEPA MOJOKEHUE 110
KAKOM-/TM00 OCH BBIXOIUT 34 JUAMA30H OCH TO COOTBETCTBYIOIIUN MHIMKATOP HE OTOODPAYKAETCH.

5.2.3.3 Bnok ynpasneHus

Go home
Zero

Soft stop

(il
[=]
=
=
=i
o

STOP

Log

Scripts

Puc. 5.14: Bnok ynpasiienust

Kuonka Go home OCyIIeCTB/ISIET TTOWCK HAYAIBLHON MO3UIMH HE3ABUCUMO /I KAYKIOTO KOHTPOJIIEPA, CM.
pazzen Hacmpotika ucrodnozo nosostcenus.

Kuonka Zero obmysisier TEKyIIyiO MO3UIHAI0 MOTOPA ¥ 3HAYEHUE IHKOJIEPA IS KAXKIOr0 KOHTPOILIEPA.

Kuonka Soft stop BbIOIHSET KOMAH/IY [JIABHON OCTAHOBKY [ KaXKJOI0 KOHTPOJLIEPA.

Ilpnmeuanune: Kuomka STOP nochuiaeT KOMaHIAY HeMedAeHHOT 0CTaHOEKY KaXKIOMY KOHTPOJIIEPY, COpa-
ceiBaeT ux cocrosaus Alarm, ounrmaer ux 6ydepbl KOMaH]I JIJisi CAHXPOHHOTO JIBUXKEHUSI U OCTAHABIUBAECT
BBINOJIHEHUE CKPUIITA, €CJU OH 3aIyIIeH.
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Kunonka Log orkpbiBaeT OKHO, oTOOpazkaoiee Jior nporpammbl. Cioa nomagaer amarnocrudeckas nagop-
Marus (OmubKy, mpeaynpex aenus, nHdOPMAIMOHHBIE COO0IeHsa) oT caMoii porpaMmbl Xilab, or 6u6-
Juoreku libxime, a Tak:ke OT UCIOTHIEMBIX CKPUIITOB.

Kuonka Scripts orkpbiBaeT OKHO pabOTHI €O CKpunTamu, 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
Violtage: n/fa
Current: n/fa
Speed: n/a
Command:n/a
Fower: n/a

Common settings

Exit

Puc. 5.15: Biiok mHAMKATOPOB COCTOsIHNST KOHTPOJIJIEPOB U MOTODOB

31ech PacIoIOKEHbI Tpy OJI0KA WHIMKATOPOB COCTOSTHUSI KOHTPOJIJIEPOB M MOTOpPOB miist oceit X, Y u Z. B
3aroJiIoBKe OGJIOKA PACTIONIOKEH CEPUHHBII HOMEP COOTBETCTBYIOIIEr0 KOHTpOJLIepa. Kakaplii 010K COmepKuT

NHIUKATOPBI:

e Voltage - Hanpsi’>keHre HA CUJIOBON 9aCTH MOTODA.

e Current - TOK norpebsieHUs CUIOBOM YaCTU MOTOPA.

e Speed - Tekymas CKOPOCTH MOTOPA.

Command - IIOC/IETHAA BBIIIOTHEHHAaA HUJIN BBIIIOJIHAEMadA KOMaH/JIa KOHTPOJIIepa.

e Power - cocrosinne nuranus MOTODA.
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Kunonka Settings X,Y,Z orkpbiBaeT HACTPOUKH KOHTPOJIJIEPA COOTBETCTBYIOIIErO 9TO# ocu, M. paszeia Ha-
cmpotKy NPo2PaMMbL.

Cuuzy oT HJIOKOB MH/IMKATOPOB COCTOSIHUS PACIONIOzKeHbl e KHouku: Common settings u Eit.

Kuonka Common settings OTKPBIBAET JUAJIOr ¢ ODIMUMHU HACTPOMKAMHE, BKJIIOYAIONIUMHU B cebsi HACTPOUKHU
JIOTUPOBAHUS U COOTBETCTBHE CEPUUHBIX HOMEPOB KOHTPOJIJIEPOB OTOOPAXKAEMbBIM OCAM X, Y U Z.

Kuomnka Ezit ocymecTBiisieT KOpPEKTHOE 3aBepIieHrne paboThl, CM. pasnaesr KoppexmHoe sasepuerue pabomot.

I« Common settings @i—h‘

Controller order

XaxisSN=||1
YaxisSN=||2
Z axis SN =

Drawing options

Curve erase delay 5.00s &

Display messages by loglevel

HiLab [\u"u'arning, error ']
Libximec [\u"u'arning, error ']
Script [lnfo, warning, error ']

[] Enable log autosave

0K ] [ Cancel

Puc. 5.16: Iuasoropoe oKHO OOIIAX HACTPOEK MHOTOOCHOTO MHTEpdeiica

B okre 06mux HACTPOEK PACIIOIOXKEH OJOK yIpaBIeHHs MOPSIIKOM OTOOpazkeHus oceil B murepdeiice, 610K
HACTPOEK OTPUCOBKU KPHUBOH JIBU2KEHMs U OJIOK HACTPOEK JIOTMPOBAHUS.

Tlopsimok oceif MOXKHO MEHSITH, BHIODAB CEPUUHBIN HOMED XKEJIAeMON OCH U HAXKWMAas KHOIKHU <«BBEPX» U
«BHI3», KOTOPBIE PACIIOJIOZKEHBI CIIPABA.

TlepBast och B crucke, TO €CTh OCh ¢ CEPUUHBIM HOMEPOM B CTPOKE cipaBa or Hagnucu «X axis SN = » Gyner
nAeHTH(PUIIPOBATHCA KaK «OCh X», BTOpas KaK «OCh Y », TPEThs, €C/IH OHA MPHUCYTCTBYET, KAK «OChb Z».

Ecnu Bor BBemere 3uadenwe N, OoJibIliee HyJIs CEKYHJ B dJIEMEHTE YIPABIEHUS <« YIEPKAHUE CTUPAHUS> B
«ITapamerpsbl pucoBauusi», TO mocaeauane N CEKyH/I IBUKEHNS KOHTPOJLIEPA Ocu X U Y OyIyT 0TOOparkaThCs
KaK TpaekTopus B 2D-mpocTpaHcTBe, HATOKEHHOM HA BUPTYAJIBHOE OKHO [ZKOWCTHKA.

Biok HacTpoek JOrupoBaHus MOJHOCTHIO AHAJIOTUYEH 00HOOCHOT 6EPCUL.

B HEM MOKHO HACTPOUTH YPOBEHD MOAPOOHOCTH JIOTTUPOBAHNS: He BBIBOAUTDL Hudero (None), BLIBOIUTE TOJIb-
ko omubku (Error), ommbku u npeaynpexaenus (Error, Warning), omubku, npeaynpexaenus u uadopMa-
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uuonubie coobuienus (Error, Warning, Info) s kaxkuoro uz ucrounukos: uporpamma XILab, 6ubiuorexa
libximc u Momysb CKpUIITOB Scripts.

Ilpu BRIIOYEHHOM aBTOCOXpAHEHWH 3amuch B daill mpomsBoauTCd KaxKabie 5 cekyua. Uwms daiira:
«xilab_log TTTT.MM.IH.csvy, tae I'TTT, MM u /I - TekyImue 1o, MeCHIl U IeHb cOOTBeTcTBeHHO. Pop-
MaT coxpaHeHHbIX JaHHbIX: CSV.

5.2.4 Hactpoiiku nporpammol

Kuomka Settings u3 210461020 0%HG TIPOTrPAMMBI OTKPBIBAET OKHO HACTPOEK.

Settings SM1 [ x|

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
¥ Program
Interface
Cyclic motion
Log
Graph
User units
About
 Stage
Pasitioner name
Stage
Motar
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

Rezet Cancel Apply

Puc. 5.17: Ocuosnoe okmo nacrpoek XILab
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ITapamerpsbl npusIOKEHUS JI€IATCS HA TPU IPYIIbI: HACTPOMKKM KOHTPOJLIepa - rpyuna «Devices, nacrpoiiku
npuytoxkenus X1Lab - rpynna «Programs, xapakTepuCcTuKy MO3UIIMOHEPA - TPYTIa «Stages.

B nepgoit rpynme Device HAXOAATCA MapaMeTphl, 3HAYEHUS] KOTOPBIX MOT'YT XPAaHUTHCS HETIOCPEJICTBEHHO B
ycrpoiicrse (Bo duiemn namsaru unu B O3Y KoHTpOsEpa).

Bropasga rpynmna Program comepkut HacTpoiiku mporpammbl X1Lab, KOTOpbIe HEe 3aIUCHIBAIOTCA B KOHTPOJI-
Jiep, a CJIyXKaT i yrupaBjenus padoroii camoro naTepdeiica XILab.

Tperbs rpymma Stage comep:kuT wWHMOOPMAIKIO O TMapaMeTpax MO3WIMOHEpa, cuuTanayo u3 ROM-
MHKPOCXEMBI TIaMATH IIO3UIITHOHEPA.

Baxmno: Mudopmanus Ha BRIaIKe «Stages BPEMEHHO HE WCIOIb3YeTCs

Omucanne kuonok Load setting from flash u Save settings to flash maxomurca B pasgene Xparenue
napamempos 6o flash-namamu xKonwmpoanrepa.

Bce nacTpoiiku nporpaMMbl U3 EPBOil ¥ BTOPOI IPYIIIbI HACTPOEK MOTYT ObITH 3aIlMCAHBLI BO BHEITHU (aiii
TIPU HaXKaTHM Ha KHOTMKY Save settings to file .

IIpu naxarum B XILab nma knonky Load setting from file... nmacTpoiiku mporpaMMbr 3arpyKaiorcs B
okHO Settings.

IIpu maxkarun na knonky Compare two files orkpoiBaercsa guasor Beibopa aByx ¢aityiios, a 3aTeM CpaB-
HUBAIOTCSI BCE MX HACTPOWKM W BBIBOIUTCS CIHMCOK paziauuuil. OrcyrcTBytonme B oqHoM u3 (HalIoB KI0YN
nomedaiorcsa B Tapmuie Kak «<NO KEY >».

Knonka OK 3akpbiBaer OKHO Settings ¢ coxpaHeHHWeM BCeX W3MEHEHHBIX HACTPOEK B KOHTPOJLIED, KHOMKA
Cancel 3akpbiBaeT OKHO 0e3 coxpanenns, KHonka Apply coxpamser HACTPOIKu 6e3 3aKPBITAS OKHA.

Kuomnka Reset cOpachiBaeT Bce M3MEHEHUsT HACTPOEK, CIETAHHBIE MOCE TOCaeaHero naxarus Apply, nan
mocJie OTKPBITUS OKHA Settings, ecsin kHonka Apply He HaxkuMaIach.

5.2.5 Tpadmknm

Kuomnka Chart u3 zia6H020 0KHa TPOrpaMMBI OTKPBIBAET OKHO I PAOOTHI ¢ TpadUKaMHU.
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Control

|:| Position

[ Speed

[] Encoder

[] Power voltage
Power current

Power curren

wrlt=n
voltage

Winding A voltage

VYoltage A,

Winding B voltage

[ R S

imding © voltans
L b VRNLaUE

Winding A current
Winding B current

~dima © rurrent
nd Loaurrent

L

PWM Leyve

¥oltage E,
L]
[ T |

[] Temperature
[] Joystick

[ Analog input
Flags

Clear

l:l-éhl'\_'l

] o
[} =
I O I N

Current A,

sart | [ Stop

s
L]
L]

Export to CSV

[
[ View ] [ Sawve
[

Current E,
[}

£
s TR o
L TR s

SYMNC_OUTPLIT
SYMCIMPLIT
MSOR:
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datasize: 63 KB stopped

Puc. 5.18: Okno rpadukos nporpammbl 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:

20 40 60 Control
| | ]
40 ] ] ] ] |:| Position
] Speed
B T - A A B b A il L i L A . P
Encoder

[ Power voltage

Speead,
rpm
=

|:| Power current

[y
(]

[ usE voltage

=

|:| USE current

Puc. 5.19: I'padux ckopocru B nporpamme Xilab ¢ orpanuyenunem ckopocrtu

5.2.6 CkpunTtbl

Kmonka «Scripty u3 24a6H020 0%HG TPOrPaAMMBI OTKPBIBAET OKHO JIJIsT paOOTHI CO CKPUTITAMH.
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Scripts SM1 n

| ~ | Control

Stop

var axes = [[;
var number_of_axes = 0;
var last_serial = 0;

while (serial = get_next_serial(last_serial))

axes[number_of_axes] = new_axis(serial);

log("Found axis ™ + number_of_axes + ~ with serial number ™ + serial);
number_of_axes++;

last_serial = serial;

for {vari =0; i < number_of_axes; i++)

axis_configure(axes[]);

while (1)
i
for {vari = 0; i < number_of_axes; i++)

go_first_border(axes[i]);
go_second_border(axes[i]);

msleep(100);

function axis_configure(axis)

var speed = 1000;
var accel = 2000;
var decel = 5000;

axis.command_stop();
axis.command _zero();

var m = axis.get_move_settings();
m.Speed = speed;

m.Accel = accel;

m.Decel = decel;
axis.set_move_settings(m); Save

Load

Puc. 5.20: Okno ckpunros XILab

B neBoit wacTu OKHA PACIIONIOKEHO TOJIE I PEIAKTUPOBAHNS TEKCTa CKPUIITA, B MPABOil 9acTW OKHA pPac-
nosnoxken 6510k Control, comepzkamniuii 31eMeHTHI yIPABICHS CKPUIITAMHE.

5.2.6.1 ®yHkunun KHOMOK

e Start - 3amyckaer BhITIONHeHNe cKpunTa. HeakTuBHa, ecan cKpunT yke Bhimosasiercsi. Cpasy mocie Ha-
JKaTHsT KHOIKY 1 JI0 HaYaJia WHTEPIPETAINH CKPHIITA TPOUCXOANT aBTOMATHYECKOE COXPAHEHNE CKPHIT-
Ta, BO BpeMeHHbIH dailn (cM. HuxKe).

e Stop - ocTaHABIMBAET BBINOJHEHWE CKpUNTa. HeakTUBHA, €CJIM CKPUIT B JAHHBIA MOMEHT HE BBITIOJI-
HAETCH.

e Save - BBI3BIBAET AWAJIOT BhIOOpa baiina Kyma Oymer COXpaHeH TeKyIIHil CKPUIT, 0TOOPAYKAeMbIil B
okHe. HeakTBHA BO BpEMsl BBIMTOJIHEHUS CKPUIITA.

e Load - BbI3BIBaET qUAIOT BhIOOpa (haitna mjs 3arpy3Knu B OKHO CKPUITOB. HeakKTBHA BO BPeMsi BBITIO-
HeHWs CKpunTa. BHuManwe, B cilydae 3arpy3Kd BCe HECOXPAHEHHBIE W3MEHEHHUS TEKCTa B OKHe OyiyT
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LHOTEPSHbI!

B MomenT cTapTa mporpaMmbl B OKHO «Scriptings 3arpyzkaercs mocaeaHee COXPAHEHHOE COIEPIKUMOE TEKCTA,
B OKHe. 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 - 5M1 - O X

Power Control

Settings. ..
Power voltage: 1209V

0.000 mMm
Temp.: 36.6°C L]

Scripts...
Motor
Speed: 0.000 mm/s 0
Command: Soft stop Go home
Power: Ukrwn
Cydic
0 5 10 15 20 25
Program I T T T T T N T T T TV I SR | T
Sync buf free: 0 Stop
4 < ] 4 wi
Save log
Move to | 0.000 mm 8
Clear log
Shift on | 0,000 mm =
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 vactu riraBaoro okHa XILab pacmososken Jior, B KOTOPBIH 3aMUCHIBAIOTCSA COODIIEHNS OT OHOIMNO-
Teku libximc. B mero rak:ke BBIBOAsITCsS coobmenns camoro XILab n marepmperaropa ckpunmos.
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Jlor umeer 4 KOJIOHKMU: JdaTa 1 BpeMd BOZHUKHOBEHUA 3allMCU, KCTOYHUK U TEKCT COO6H],€HI/IH.

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

TTPOTPAMMBI.

5.3 Hactpoiikn koHTponnepa

5.3.1 Hacrtpoiika kuHematuku aswxerus (LLlarosbiii gsuratens)

B okue Hacmpotixu npozpamms. Device -> Stepper motor

Settings Axis2 n

v Device ~
Borders Motor parameters
Maxirmum ratings [] revers
Motor & Driver type ]
DC motor [ Move with max speed
BLDC motor Limit speed with max speed
R, Max nominal speed | 50,00 degfs = |
Power management
Brake control Mominal current |6}"E| mA, = |
C':'r!t_ml [ current as RMS
Position control
Home position Mation setup
PID control
TTL syne Working speed | 20.00 deg/fs S
UART [] Backiash compensation 18.00 deg =
EXTIO
About device Backlash compensation speed 20.00 degfs S

v Program Acceleration |ZD-UU deg/s? : |
Interface
Cyclic motion Deceleration |5g,|;||;| deg/s? < |
Log Steps per turn | 200 steps > |
Graph
User units Microstep mode 1/256 step -
About

v Stage Feedback
Positioner name ) Mane
Stage
Motor ® Bvr
Encoder (") Encoder
Hall sensor () Encoder mediated
Gear
Accessories Type Single-ended i "

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 Cancel Apply
Puc. 5.22: OKHO HACTPOEK KUHEMATUKH JIBUKEHMS LIAIOBOIO JIBUIATEJIs
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5.3.1.1 Motor parameters - HacTpoOiikun, HEMOCPEOCTBEHHO CBSI3aHHbIE C 3/IEKTPOMOTOPOM

Revers - ycranoBka 3Toro ¢Jiara mo3BoJisieT CBsA3aTh HAlPaBJIEHIe BPAIEHUs MOTOPA C HAPABJIEHUEM CUeTa
rekytneii mo3unuu. 3menure cocrosuue (ara, eciau moJOKUTETbHOE BPAIIEHHE MOTOPA YMEHBITAET CUeT-
quK no3unun. JleitcTBue 3Toro ¢gpiara paBHOCHIBHO MOAKIIOYEHIIO0 OOMOTKH MOTOPa B 00PATHOI MOISPHOCTH.

Move with maz speed - pm ycTaHOBIEHHOM byrare MOTOP UTHOPUPYET 33JAHHYIO CKOPOCTBH U BPAIIAETCH C
MAaKCHUMAaJIbHOI JOIMyCTUMOR CKOPOCTBIO.

Limit speed with max speed - npu ycTaHOBIEHHOM (Jiare KOHTPOJIJIEP OTPAHUYUBAET MAKCHMAJBHYIO CKO-
POCTH IO KOJMYECTBY IIArOB B CEKyHIy 3HadenweM mons Max nominal speed. Hanmpumep, ecin cKOpoCThb
LIPEBBICUJIA HOMHHAJLHOE 3HA4YEeHHe, KOHTPOJLIED OyJeT CHUXKATb BBIXOJIHOE BO3JeHCTBHE, IIOKa 3HAYEHUE
CKOPOCTHU He BEPHETCS B Mpemesibl HopMbl. OIHAKO TMPU 3TOM KOHTPOJLIEP OCTAHETCS B PpAbOYEM COCTOSTHUU
u OyJeT BBIMOJHSITH TEKYIILYIO 3aIa9y.

Maz nominal speed - HOMUHATbHAST CKOPOCTH PAOOTHI MOTOPA.

Nominal current - HOMUHAIBHBIN TOK U€pe3 ABUTATEb. KOHTpOIIEp OyAeT OrpaHnauBaTh TOK STUM 3HATE-
HUEM.

Current as RMS - mpu ycranoBjenHoMm dJare 33JaBaeMOe 3HAYEHNE TOKA WHTEPIPETHUPYETCS KaK CPe-
HEKBAIPATHYHOE 3HAYEHUE TOKA, €CJU (Jlar CHIT, TO 3aJaBaeMoOe 3HAUEHHE TOKA WHTEPIPETUPYETCS Kak
MaKCHUMAaJbHAS aMILIATYIa TOKa. Ilogpobree B pasgene Pacuém HoMUunaibHo20 mMoka.

5.3.1.2 Motion setup - HacTpoiiku, CBsI3aHHbIE C KUHEMATUKON OBUKEHUS
Working speed - CKOPOCTH TBUKEHUSI.

Backlash compensation - kommencanus jgodTa. Tak Kak MEXaHUKA TMO3UIINOHEDA, HE WIEAHHA, CYIIECTBYET
pas/nume Ipy MOAXOAE K 3aJaHHOM TOYKe CIpaBa U CjieBa. [Ipu BKIIOYEHHOM pexkKMMe KOMIIEHCAIUHU J0dh-
Ta HO3ULIMOHEDP OyJer IOAXOAUTh K TOYKE BCEr[a C OJHOI CTOPOHBLI. YCTaHOBJIEHHOE 3HAYEHHE OLPeIesiser
KOJIMYECTBO IIAr0B, Ha KOTOPOE HO3UIKMOHEDP OyAeT HPOXOAUTh 3a/[aHHY 0 TOYKY YTOObL BO3BPALIATLCA K HEll
C OJIHOI W TOW Ke CTOPOHBI. KcIn yKa3aHHOE YHCIO OOJIbINe HYJIsA, TO3UIIUOHED OyIeT MOAXOAUTH K TOUYKE
Bcerma cnpasa. Ecau MeHbIle Hyss, TO BCErIa CJIeBa.

Backlash compensation speed - ckopocTb KommeHcanuw JodTa. I[Ipy BKIIOUYEHHOM peXKHME KOMIICHCAITHH
niodta Backlash compensation mo3utimonep OyJeT MOAXOAUTH K TOYKE CIIPABA WU CJIEBA C YCTAHOBIEHHOM
CKOPOCTBIO, ONPEIEISIEMOl KOJTUIECTBOM IIIArOB B CEKYHLY.

Acceleration - Brinouaer pexXuM ABUKEHUA C YCKOPEHUEM, YMCJIOBOE 3HAYCHUNE TIOJIA 3TO BEJINYINHA YCKOPEHUA
JBUXKECHUA.

Deceleration - BesuunHa 3aMelJICHUS JIBUKCHUSL.

Steps per turn - onpeaeseT 1 KOHTPOJIEPA KOJUIECTBO MATr0B JJisi COBEPIIIEHNS MOTOPOM OHOTO TTOJTHOTO
obopora. [Tapamerp ycTaHABINBAETCSA MOJIH30BATEIEM.

Microstep mode - pexxum nenenus mara. JoctynHo 9 peskuMoB: OT 1eJioro mara a0 1/256 mara. Ouucanue
pexkuMoB B pazgene [loddeporcusaemvie munv, deuzamenet.

5.3.1.3 Hacrpoiiku obpatHoii cBs3n

B kadecrBe marumka 0OpaTHON CBSI3U JJIs MIATOBBIX JBUTATEJIEH MOXKET WCIOJIH30BATHCSA SHKOAEp. s 1ma-
TOBBIX JIBUTATEJNIEH JOCTYIHO TPU PEXKUMA 00PATHOI CBSA3MU.

None - 6e3 obparHoit cBsA3u. JIBUKEHNE OCYIIECTBISETCS B IIArax.

Encoder - pexkum 3aiaHust JBUYKEHUS B BEJIMIMHAX OTCYeTa HKO/Aepa. [Ipy BKIIOYeHnN JAHHOI ONIuuU J10CTY-
TeH BBIOOP THTIA IHKOAEpa: HeanddepeHnuaababiil, uddepeHnnaabHbIil UIn aBTOMATHYIECKOE ONPEIEIEHHUE.

Encoder mediated - B 9TOM Cilydae ABUKEHUE OCYIIECTBIISETCH 38 HECKOJBKO UTEPAIUil C KOHTPOJIEM ITOJIO-
JKEHU 110 3aBEPIIEHUI0 KaXKI0H UTEePAIuU 110 SHKOEPY.
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Encoder counts per turn - mapaMerp OLPEIEIsSeT KOJIMYeCTBO UMILYJILCOB 9HK0Jepa Ha OMH IIOJIHBIE 000pOT
OCH MOTODA.

Encoder reverse - peBepc HKOzEpPA.

5.3.2 Hactpoliika guana3oHa ABUXXEHUSI U KOHLIEBbIX BblK/lo4HaTene

B okne nacmpoer npozpammu, Device -> Borders

Settings Axis2 n

v Device
Borders Borders setup

Maximum ratings () By position (®) By limit switches
Motor & Driver type Limit switch 1
DC motor
BLDC motor Pushed position |open hd
Stepper motor Left border -338.50 deg
Power management
Brake control
Centrol Right border 3,50 deg
Position control Pushed position  open -
Home position
PID control
TTL sync
UART
EXTIO [ stop at left border
About device

* Program
Interface
Cyclic motion
Log
Graph
User units
About

¥ Stage
Positioner name
Stage
Motor
Encoder
Hall sensor

4k

Border left -

Limit switch 2

4k

Border right -

[] Border misset detection

[ stop at right border

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 Cancel Apply

Puc. 5.23: OKHO HacTpOeK JAualla30HA JBUXKEHUs M KOHIIEBBIX BBIKJIOYATE el

T'pynna napamerpos Borders setup cozep:kur mapamMeTpbl FPAHUIL U KOHIIEBBIX BbIKJIIOYaTEeH. ITU Hapa-
MeTPbI [MO3BOJIAIOT IPEIOTBPATUTD BBIXO/L IO3UIMOHEPA 33 JIOIyCTUMbIE (PU3NYECKUE TPAHUIIBI €0 IIepeMe-
IIEHNsT WJIW OTPAHWYNTH IUATa30H MePEeMeIeHnsi B COOTBETCTBAN ¢ TPeOOBAHUSIMA TIOIb30BaTes 1. ['panniibt
MOI'YT OHPEIENATHCA JIUOO 110 TOJIOKEHUIO MO3UIMOHEPA (OIPEIe/IsieMOMY M0 BHYTPEHHEMY CYETUYUKY II1aroB
KOHTDOJIEPA), JIUOO TO KOHUECEbLM GbIKAIOUATNEALM, YCTAHOBIEHHBIM B KDAHUX TIOJIOXKEHUSAX TIO3UIMOHEDA.
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Ecsin annaparsbix orpanuyuresieil Ha AUANA30H ABUKEHUS HET, & IO3ULIUOHED TpedyeT TaKOro OrpaHuY€eHus,
TO MOXKHO MCIOJIB30BAaTh MPOTPAMMHBIE KOHIIEBBIE BBIKTIOUATEN. [ YCTAHOBKY TPAHUIL IO BUPTYATHHBIM
KOHIIEBBIM BBIKJIIOUATE M HEOOXOANMO BbIOpATH MyHKT By position u yka3zars 3uadenus Left border n Right
border, KOTOpbIE COOTBETCTBYIOT JIEBOMY U IIPABOMY KPAaiO COOTBETCTBEHHO. Vcmosnb3yiorcs momns yieBoit rpa-
HUILBI U OPABOIi rpaHulpbl (3HAYEHKE IPABON I'PAHUILIBL 10JKHO ObITh Gosibiie JieBoii). B a1oM pexxume JieBblit
KOHIIEBUK CUUTAETCA aKTUBHBIM €CJIM TeKyllas I103Ullud MeHbllle JIeBOM I'DaHUllbl, & IIPAaBbIi - €c/ii TeKylas
no3unys OOJIbITIe TPABO TpaHUIlGl ABuzKeHus. CpabaTbiBaHNWE TTPOUCXOIUT 38 BPEMs OKOJIO OTHON MUJLIHCE-
KYHJIBI.

Ilpenynpexaeuue: I[IporpaMmMuoe orpannyeHue Aualia3oHa padoTaeT HalezKHO TOJIbKO, €C/IU He IPOo-
MCXOIUT HEMOCPEICTBEHHOTO 3aJanns HoBoi nmo3unmn komaugamu ZERO nan SPOS, ner morepu maros
MJIM HEUCITPABHOCTH SHKOIEPA, MTPH €ro MCIOJb30BAHNH I TO3UIIMOHUPOBAHKS, & TAKYKE HE MPOUCXOIUT
JacTOoil MOTEepy MUTAHUs BO BpeMs ABMXKeHMs. ECIn BOZHUKIIA OHA W3 TAKUX POOJIEM, TO TPOTPAMMHDIH
JMANa30H HAJ0 [MEePEeHACTPOUTh. ABTOMATHYECKH 3TO MOXKHO CIEIATH €CJIU €CTh MMOAXOISINMA OIMOPHLIA
JIATYKK C [IOMOLIBIO G8MOMAMUNECKOT KAAUOPOSKY HYAEB0T NO3ULUL.

71 yCTAaHOBKYM T'PAHWUIL O KOHIIEBBIM BBIKJIIOYATEISIM HEOOXOOUMO BBIOpaTh myHKT By limit switches u
HAaCTPOUTH PA0OTY KAaXKIOT0 M3 ABYX KOHIIEBBIX BBIKJIOUYareneir Limit switch 1 u Limit switch 2.

Pushed position - cocTosiHre KOHIIEBUKA, KOTIa OH JOCTHTHYT: 3aMKHYTOE WU PA3OMKHYTOE.
Border - pacrioyiokeHue JaHHOIO KOHIIEBUKA: CJEBA WK CIIPaBa PabOYero Auana3oHa MO3UIMOHEDA.

J1st IpUHYANTEIHHON OCTAHOBKM MOTODA, TIPH JIOCTUKEHUN TPaHuI, orMerbre Stop at left border w/wmm Stop
at right border. Torma koHTpO/IEp OyAeT UTHOPUPOBATDH JIIOOBIE KOMAH/IbI, MOAPA3YMEBAIONINE IBUKEHUE B
CTOPOHY KOHIIEBHKA, €CJIH COOTBETCTBYIONIHI KOHIICBUK YK€ TOCTHTHYT.

IIpu pmocTrzkeHnN TPAHUYHOrO MOJIOYKEHHS 3arOPAeTCs COOTBETCTBYIOIIMI MHIMKATOD B IVIABHOM OKHE IIPO-
TPaMMBbI.

Ecmu dbaar Border misset detection yCcTaHOBJIEH, MOTOD OCTAHABJIUBAETCS MPU JTOCTUYKEHUN OOOMX TDAHMUIIL.
DTa HACTPOMKA HYKHA JIJIs TPEJIOTBPAIIEHNS TOJIOMKY JBUTATES IPYU OOHADPYKEHUU NOTEHITHATBHO HErmpa-
BHJIBHO HACTPOEHHBIX KOHIEBUKOB. ObOsi3aTebHO mpounTaiite moapobHee mpo paboTy KOHTPOJIEPA B 3TOM
pexxume B pazaene Pacnoaosicenue KOHUEBHT 8bKAOUAMENET HA MPAHCAAMOPLT .

5.3.3 HacTtpoiika npegesnbHbIX NapaMeTpoB KOHTpOJsiepa

B oxne nacmpoexr mporpammel Device -> Maximum ratings
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Control
Position contrel
Home position

Max voltage (usb)

Settings Axis2 n
v Device
Borders Critical board ratings
BT [] Low voltage protection
Motor & Driver type
DC motor Low voltage off S000 my -
BLDC motor Manc current (power) |4|:||:||:| mé : |
Stepper motor
Power management Max voltage (power) | 55000 mV < |
Brake control Max current {ush) 450 mA =

4k

Min voltage (ush) 4200 mV £
PID control
TTL sync Max temperature 80 =C =
UART
EXTIO Misc
About device Switch off power driver on overheat (>125 ®C)
* Program
] Swi " : :
Interface Switch off power driver on H bridge alert
Cyclic motion Enter Alarm state when edge misset is detected
Log Sticky Alarm flags
Graph ]
User units [] Reconnect USE on link break
About [ wrm alarm
W
Stage . Engine response Alarm
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 Cancel Apply

Puc. 5.24: OkHO HACTPOEK KPUTUUIECKUX MAPAMETPOB KOHTPOILIEPA,

Critical board ratings - 3ra rpyiiia 1apamMerpoB OTBedaer 3a MaKCUMaJIbHbIE 3HAYEHUs BXOIHOIO ToKa Maz
current (power) u nanpsixenus Maz voltage (power) Ha KOHTDPOJLIEpPE, MAKCUMAJIbHBIE 3HAYEHUS TOKA Max
current (usb) w nanpsixxenus Maz voltage (usb) na USB, munumasbHoe 3Hauenue Hanpsxkenus Min voltage
(usb) na USB, a rakxke remueparypy Temperature nnarsl (eciu u3MepeHHE TEMIIEPATYDbI IIPOU3BOIUTCS Y
JIAHHO¥ BEPCUU KOHTPOJLIEDPA).

Ecau 3mauenne Toka, MOTPEOIAEMOTO KOHTPOJIEPOM WM BEJIMUYNHA TTUTAIONIETO HAMPSIKEHUs], UJIH TEeMTIe-
parypa BBIHAYT 3a Mpenesbl YCTAHOBIEHHBIX 31eCh 3HAYCHUN, KOHTPOJIJIEP OTKJIIOYAET BCE CUIOBBIE BBIXOJBI
u nepexonuT B cocrostare Alarm. IIpu 3ToM B T/IaBHOM OKHE TakxKe Oyzaer uadopMalus o cocrosuuu Alarm
(dbon OKHA cMeHWTCs Ha KPACHBI) U y IIapaMeTpa BBIIIEAIIEro 33 JOMYyCTUMbIE MPAHUIIbI 3HAYeHre 0TOOpa-
2KAeTCs CUHUM WJIM KPACHBIM L[BETOM (HM2KE WUJIM BBILIE HOPOra COOTBETCTBEHHO).

IIpu ormeuennom duare Low voltage protection BRIIIOUAETCS 3aIUTa OT HU3KOTO HANPSIKEHW UTaHus. Low
voltage off 3TO TO HANPsSIKEHNE MUTAHUS, IPU KOTOPOM KOHTPOJIJIEP TEPEXOAUT B cocTostrue Alarm.
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B rpyuny Misc BXogdT Bce OCTajlbHbIE HACTPONKU KPUTUYECKUX LIAPAMETPOB.

Switch off power driver on overheat (>125 °C) - ycranoBKa JAHHOTO MEPEK/IIOYATEIS 00ECIEUUBAET COCTOSHUE
Alarm npu neperpese.

Switch off power driver on H bridge alert - ycTaHoBKa JAHHOTO TEPEKIIOYATENS 00ECIEUYNBAET COCTOSHUE
Alarm upu cursaje HEmoJAJIKU B CUIIOBOM JpaiiBepe.

Enter Alarm state when edge misset is detected - mpu ycraHoBKe 3TOr0 (hJjiara KOHTPOJIIEP BOHIET B COCTO-
suve Alarm npu o0HApYKEHUU JOCTHXKEHWs HEBEPHOW rpaHullpl (cpabaTbiBaHue MPABOrO KOHIEBUKA, IIPU
JIBUYKEHUU BJIEBO, UM HA00ODOT).

Sticky Alarm flags - 3amunanue cocrostaust Alarm. Ipu casrom duare Sticky Alarm flags konrposnep chu-
maer duar mpuunabl Alarm mpu eé ucuesnosenuu (HAIPUMED TPEBBIMIEHHE TOKA MPOU3OILIO, 8 JAJBIIE
00MOTKY OTKJIIOUM/IUCH U TOK CHOBA, cHu3mjcs). Ilpu ycranosiennom dare Sticky Alarm flags dnaru mpu-
ypHbl Alarm u cam pexxkum Alarm OYUIIAIOTCS IIPH MOCBLIKE KOMAHILI Stop.

Reconnect USB on link break - npu ycranoBke storo iara Oyaer Brioden 6ok mepesarpysku USB-
COEJIMHEHUsI CO CTOPOHBI KOHTPOJLJIEPA [IPH MOJIOMKE CBSA3H.

WRM Alarm - npu ycraHoBke 3Toro ¢Jiara KOHTPOJIJIEP BOHIET B cocTostaue Alarm, eciu mMmeercs 3HAYU-

TeJIbHAsT Pa3HUIA B COMPOTUBJICHNN OOMOTOK IIAroBOro Apuraress. @jar peaJn30BaH 1 PAOOTHI B PeXKUMe
Feedback None.

Engine response Alarm - npu ycraHoBke 3Toro ¢iara KOHTPOJLIEP BOiaeT B cocrosnue Alarm B orBeT Ha
JeficTBue ylpaBJeHUud JBUrATEIIEM.

5.3.4 Hacrpoiika napameTtpos 3HepronotpebieHus

B okue nacmpoer npozpammo, Device -> Power Management
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Settings Axis2 n

v Device

* Program

¥ Stage

Borders
Maximum ratings
Maotor & Driver type Current in hold mode | 50 %

Current reduction enabled

4k

DC motor
BLDC motor
Stepper motor [ Power off when stop

Power management Fower off delay 60 s
Brake control '
Control
Position control Current set time 300 ms
Home position
PID control
TTL sync

UART

EXTIO

About device

44

Current reduction delay | 1000 ms

4k

Jerk free

4k

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...
efault file location ave settings to fla ave settings e...
[+] Default file locati 5 ttings to flash 5 ttings to fil

Compare two files

Reset Cancel Apply

Puc. 5.25: OkHO HACTPOEK HEPromnoTpedIeHus

Current reduction enabled - Brittouenune pyHKIMU CHUXKEHUS SHEPTONOTPEOICHMS.

Current in hold mode - mapaMeTp onpemenseT ypoBeHb TOKA B % OTHOCHTEIHHO HOMHUHAJIBHOTO 3HAME-
Hust B pexknume yaepxkauus (hold mode). dnamazon 3uagennii: 0 .. 100%.

Current reduction delay - napamerp onpejessier 3aJ1epKKy oT mepexona B cocrosinue STOP 1o ymenn-
menust Toka. V3mepsierca B mc. Jluanazon 3uadennii: 0..65535 mc.

Power off when stop - BrirodYeHve (DYHKINY BBIKJIIOYEHUS MUTAHUST C OOMOTOK MOTOpA TPH TEPEX0OIe
B cocroanue STOP.

Power off delay - napamerp ompejiensier 3aJepKKy B CeKyHIax or mepexofa B cocrosuaue STOP 1o
[IOJTHOT'O OTKJIIOYeHus nutanusd moropa. Juanazon 3uadenuit: 0..65535 c.

Jerk free - BritoueHne (DyHKIMU CrJIQ’KUBAHUS TOKA [JIsT YCTPAHEHWsT BUOPAINii MOTOpA.

5.3.

Hacrtpoiikn koHTponnepa 180



8SMC5-USB

PykoBopgcteo nonb3osarens, Boinyck 2.27.0

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.

HO,ZLpO6HO€ OIIHUCaHUE ITUX ITapaMETPOB HAXOJUTCA B IJIaBe y’ll])a(ﬁ.ﬂ@HU@ numaHuUemM Momopa.

5.3.5 Hactpoiika ncxogHoro nono>xeHus

B oxne nacmpoex npoepammo. Device -> Home position

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

* Program
Interface
Cyclic motion
Log
Graph
User units
About

¥ Stage
Positioner name
Stage
Motor
Encoder
Hall sensor
Gear
Accessories

1st move direction left

1st move speed | 1.00 deg/s

4k

Stop after limit switch

[] Use second phase of homing
Blind half turn

2nd move direction right

4k

2nd move speed 0.10 deg/s
Stop after revolution sensor
Standoff -12.50 deg

IUse fast homing algarithm

Reset

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

Cancel Apply

Puc. 5.26: OkHO HACTPOEK HUCXOMHOTO MOJIOKEHW ST

Bxkianka Home position ycraHaBIuBaeT napamempo. Kaiudposky, ucrodH020 Nos0HCeHUs TO3UIMOHEDPA.

e 1st move direction - 3aJaeT HAIPABJIEHUE JABUKEHUS MOTOPA JJIis TOUCKA CUI'HAJIA OCTAHOBKHU (BIPABO
WJIM BJIEBO) JJIsi CMandapmmoz0 u Ob.cmpozo ajropuTMOB aBTOKAJIUMOPOBKHY.

5.3. Hacrpoiiku koHTponnepa
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o 1st move speed - 3302€T CKOPOCTD JBUKCHHS [T IEPBOI (pa3bl cmandapmmozo ai20pumma Kaisubposk
7 BTOPOI Pa3bl ObLCMPo20 AN20PUMMA.

e Stop after - 3aJ@eT UCTOYHUK CUTHAJIA OCTAHOBKU (KOHUEGOT GUUKAIOYAMEND, darmnyuk 000pomos Win
BHEWHUT UMNYADC CUHTPOHUZAUUL).

e Use second phase of homing - ycranoBka 3roro ¢uiara BKIIOYAET MouHyto J0kaiubposky JoMaliHed
nosuruu (BTopyo a3y CTaHIAPTHOrO AJATOPUTMA, KaJIUOPOBKN).

e Blind half turn - npu ycranoBjenroM ¢Jjare MOTOpP WTHOPUPYET CUTHAJ 00 OKOHYAHUU BTOPOI (ra3bi
KaJIMOPOBKKM B TE€UYEHHUE IIOJOBHHBLI 000POTa. DTO CAENAHO I TOrO, YTOOBI MOXKHO ObLIO 3aJaTh OJI-
HO3HAYHbIN [OPAIOK OOHAPYKEHU JATYUKOB, 10 KOTOPLIM IPOMCXOAMT OKOHYAHHUE IIEPBOM U BTOPOI
dasbl KAJIMOPOBKH, B CJlydae, KOI/a 3TH JATYUKU PACIOJIOXKEHbL JIOCTATOYHO OJIM3KO JAPYI OT APYra.

e 2nd move direction - 3a7aeT HAIPABJIEHUE IBUKEHUS MOTOPA JIJIs MOMCKA CUTHAJIA OCTAHOBKY (BIPABO
WJIM BJIEBO) JJIst 6mopoti asvl crnandapinmozo aizopumma KaJaubpoBKY.

e 2nd move speed - 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
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Settings Axis2 n
v Device
Borders Syncin
Maximum ratings
Motor & Driver type Clutter time 4ps :
gfcn_jctci [ Enabled
C motor
Stepper motor [ mvert
Power management Absolute position | 0,00 deg S
Brake control : =
Contral Speed 0.00 deg/fs =
Position contrel
Home position Sync out
PID control [] Enabled
TTL sync
'J-'—'F‘l? ] trwvert
EXTIO Pulse width 100 +  Microzseconds
About device Fixed state @® 0 O 1
* Program
Interface On start
Cyclic motion On stop
Log Every 2000 counts/st :
Graph VEry countssteps =
User units Accuracy 0.00 deg =
About
¥ Stage
Positioner name
Stage
Motor
Encoder
Hall sensor
Gear

Accessories

Reset

Default file location

Load settings from flash

Save settings to flash

Puc. 5.27: Bknaaka «Hacrpoiiku cuaxponuzanuns

TTonpobuo pabora cuaxponusaiuu onucana B paszdene TTJI-cunzponusayuis.

Sync in:

8MR.151-30.cfg

Load settings from file...
Save settings to file...

Compare two files

Cancel Apply

o Clutter time - HACTPOIKA MUHUMAJILHOHN JJIUTEIHHOCTU UMILYJIbCA CHHXPOHU3AIMK (B MUKPOCEKYH/IAX).
Ompenenisier MUHUMAJIBHYIO JIJIATEIBHOCTh BXOIHOIO CHHXPOMMILYJIbCA, KOTOPBI MOXKET ObITh 3aperu-
crpupoBan (3aumura or jgpebesra).

e FEnabled - Bkarogaer paboTy B pexkuMe BXOIA.

e [nvert - ycTaHOBJIEHHBIH (Jlar COOTBETCTBYET CpabATHIBAHHIO 1O 33 HeMY (DPOHTY CHHXPOUMIIYJIbCA.

o Absolute position - 110 IPUXOAY CUHXPOUMIIYJIHCA IPU OTMEYEHHON HACTPOIKe CMelaercs B abCOJI0T-
HYIO KOODJMHATY, 33/1aBaeMylO [10JeM 11ar/MUKPOLLAL, LPU CHATON HACTPOMKE OCYLIECTBIIeT OTHOCU-
TeJIbHOE CMeIT[eHre Ha 3a/1aBaeMOe PACCTOsTHHE.

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

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

* Program
Interface
Cyclic motion
Log
Graph
User units
About

¥ Stage
Positioner name
Stage
Motor
Encoder
Hall sensor
Gear
Accessories

Reset

[] Brake control

Time between motor power on and brake off 300 ms
Time between brake off and readiness to move | 500 ms
Time between motor stop and brake on 300 ms
Time between brake on and motor power off 400 ms

Motor power off enabled

4k

44

Load settings from flash

Default file location Save settings to flash

Puc. 5.28: OkHO HACTPOEK MATHUTHOTO TOPMO3a,

8MR.151-30.cfg

Load settings from file...
Save settings to file...

Compare two files

Apply

st BKJTIOYEHUS UCIIOJIb30BAHNSA MATHUTHOIO TOPMO3a HEOOXOMuMO ycTaHoBUTh (utar Brake control.

ITapamerpsbi:

e Time between motor power on and brake off - Bpems MexKay BK/IIOYEHHEM HUTAHUS MOTOPA U OTKJIIO-

yeHueMm Topmo3a (Mc).

e Time between brake off and readiness to move - Bpemsi MexX 1y OTKIIOUYEHNEM TOPMO3a, U TOTOBHOCTHIO
K apukennio (Mc). Bce KOMaHIBI NBUXKEHWS HAYAHAIOT BBIMOJHATHCA TOJHKO MO UCTEYEHUH 3TOTO

BpPEMEHHU.

o Time between motor stop and brake on - Bpems mMexkay OCTaHOBKOI MOTOpa M BKJIIOUYEHHEM TOPMO33,

(mc).

e Time between brake on and motor power off - Bpemsi Mex 1y BKIIOUEHWEM TOPMO3a W OTKJIIOUEHUEM

5.3. Hacrpoiiku koHTponnepa
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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 npoepamms, Device -> Position control

Settings Axis2 n

“ Device
Borders
Maxirmum ratings

[ Position control

Motor & Driver type
DC moter

BLDC motor
Stepper motor
Power management

Base

Threshold

Error action

Encoder

3 steps =

Alarm on errors

Brake control

Control

Position contral Ignore errors

Home position

PID control

TTL sync

UART

EXTIO

About device
~ Program

Correct errors

[] Inverted revolution sensor

Interface
Cyclic motion
Log
Graph
User units
About

¥ Stage
Positioner name
Stage
Motor
Encoder
Hall sensor
Gear
Accessories

8MR151-30.cfg

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

Compare two files

Reset Cancel Apply

Puc. 5.29: OkHO HACTPOEK KOHTPOJIS TO3UIUA

s akTUBAINN KOHTPOJIS MO3UIMK HEOOXOIUMO yCTaHOBUTH (bjiar mapamerpa Position control.

Base - BBIOOD yCTpOHCTBAa KOHTDPOJISE NO3MIMK. B BhimaszaomeM okHe BeiGupaercs: sukoaep (Encoder) (cm.
pazaen Paboma ¢ snkodepamu) wmn 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

5.3. Hacrpoiiku koHTponnepa 187



8SMC5-USB

PykoBopgcteo nonb3osarens, Boinyck 2.27.0

Settings Axis2 n
¥ Device ~
Borders
. . Control mode Buttons -
Maximum ratings
Moter & Driver type Joystick
DC motor Low end o .
BLDC motor
Stepper motor Center 5000 =
Power management High end 10000 .
Brake control z
Control Exp factor 100 5
Paosition control ) =
- Dead zone 5,0 % -
Home position
PID control Reverse joystick
TTL sync
Joystick calibration
UART ¥
EXTIO
About devi Left button Right button
out device
¥ Program Pushed position close - Pushed position close -
Interface
Cyclic motion Click settings
lf_;ragph Max click time (300 ms =
User units Delta |D.Dl deg S |
About
v Stage Speed settings
Positioner name Timeout Speed
Stage | degh ~ |
0.20 deg/s -~
Motor | 1000 ms & -
Encoder |2.[.’|[J deafs - |
Hall sensaor |1IJCID ms = | | |
20,00 deq/s 5
G =
A::ress-:-ries |1[JDD me - | | =
0.00 deg/fs = |
| 1000 ms g
; . |D.DD deg/s = | hd
8MR 151-30.cfg

Reset

Default file location

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

Save settings to flash

Save settings to file. ..

Compare two files

Cancel

Puc. 5.30: OkHO HACTPOEK BHEIIHUX YIPABJSIONIMX YCTPORCTB

Control mode - BHIOOD BHEITHUX YCTPOUCTB [IJIs YIIPABJIEHUS JBUTATEIEM.

o Control disabled - BHemHEE yCTPORCTBA HE UCHOIB3YIOTCS

o Joystick - uctionb3yercsi dorcoticmus

e Buttons - UCIOMB3YIOTCI KHONKU

Apply

BaxxHo: B pexunme ynpapieHus: JKORCTHKOM (PHU3MIECKHE W BHPTYaJbHbIE KHOIKH OCTAIOTCSI B pabodem

cocrosganu. B pexkume mKOMNCTUKA KHOIKK yIIPABJISIOT JIUIIh CKOPOCTHIO ABUKEHUSA. 10 €CTh, €CJid Bbl OTKJIO-

HUJIKA JPKOUCTHK, BbiBeas ero u3 DeadZone, u yaep:kuBaere ero B 3TOM IIOJIO2KEHUU, TO C IIOMOIIHI0 KHOIIOK
MOXKHO YBEJINYMBATH UJIN YMEHBIATh CKOPOCTH MOTOPA.
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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.

& Joystick calibration m

Zero position Full range Deadzone

Zero position 43818 Min value 288 LETITIE ] CEE

Deadzone high 5078

Current position 4763 Max value 9333

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.

Pr_e-sds "OK” to copy current settings to the Control page of the Settings window.
window.

0K I [ Cancel

Puc. 5.31: Juanor kanubpoBKuU PKOHCTUKA

KanubpoBka CBOAUTCS K aBTOMATUYECKOMY HAXOXKIECHUIO TPAHUI] U 30HBI HEUyBCTBUTEIbHOCTH. OQHA MpOUC-
XOUT CJAETYIONAM 0Opa30M:

Ilepemecrure JzKOMCTUK B KpallHUE [IOJIOZKEHUS - ITO LIO3BOJIAT HAWTH rPaHulbl. Jnana3on Bcex n3MepeHHbIX
3HQUEHUI BU3YaJIM3NPYETCA 3€JIEHOI JTMHUEIR.

OtrnycruTe JKOUCTUK W HAXKMHUTE KHOMKY Start - BKJIIOYATCS OOHAPYKEHWE 30HBI HEIYBCTBUTEIHHOCTH.
B Teuenme craeayomux 5 CeKyHI MMATHUDPYUTE CIIydaifHble BO3JEHCTBUS HA JXKONCTHUK, KOTOPBIE HE JTOIKHBI
OBITH PACITO3HAHBI KAK CMEIEHNE I2KOMNCTUKA U3 HYJIEBOrO MMOJIOXKeHus. /[nana3on 30HbI HEIYBCTBUTEILHOCTH
BU3YAJIMBUPYETCHd KPACHON JIMHUEH.

Haxkatne xkuonku Apply mepemact BhIUHMCIEHHBIE 3HAUEHUsS B OKHO HacTpoek, a Haxkarue OK mepemact
3HAYEHUS W 3aKPOeT AUAJIOr KaJIHNOpPOBKH.

donoauureabHag mmpoBepka 3HaueHusa deadzone mociie KaaubpoBKHU [lociie 3aBepinerHnss aBTOMATH-
geckoit kasmubposku u Haxkarusg Kaonku OK, XILab BbimosHsgeT 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 saagenne deadzone s 2-ocubix cucreM — 10%. 9TOT nuana3on HAZEXKHO 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%G.
This value may be lower than recommended.

1-axis systems
Recommended deadzone value for 1-axis systems is 5%. This range reliably covers

* clectrical noises;
* mechanical vibrations;
* joystick parameters change over time.

Set deadzone to 5%

2-axes systems

Recommended deadzone value for 2-axes systems is 10%6. This range reliably
covers unintentional joystick deflections in arthogonal direction. For example
unintentional y deflection during desired pure x deflection,

Set deadzone to 10%%

Keep deadzone 0.0%

Puc. 5.32: Okuno 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.
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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 Axisd
¥ Device

Bord.ers . ExtIO setup
Maximum ratings
Motor & Driver type IO pin is output
DC motor [ tnvert
BLDC motor
Stepper motor ExtIC mode

Power management
Brake control
Control
Position control
Home position
PID control
TTL sync
UART
EXTIO
About device
¥ Program
Interface
Cyclic motion
Leg
Graph
User units
About
v Stage
Positioner name
Stage
Motor
Encoder
Hall sensor
Gear
Accessories

Reset

Stop on input

Cut always off

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

Cancel Apoly

Puc. 5.33: Bxnagka «Hacrpoiiku mudpoBoro BXoma-BbIXo/1a OOIIEro Ha3HAYEHUS»

Ilomgpob6uoe onucanue B paszaene [[ugposoti 6x00-6bir00 06uLe20 HAZHALEHUA.

ExtIO setup

10 pin is output - ecnu duar ycranosien, 10 HokKa ExtIO paboraer B pexkumMe BbIXOJA, HHAYE B PEKUME

BXOJIA.

Invert - ecim dutar ycTaHOBIIEH, TO TEPEXOJ B HYJIEBOW JIOTHYECKWI yPOBEHb MPUBOIUT K BBITOTHEHUIO

TIeACTBUSI.

ExtIO mode - Beibop pexuma padboOTbI

Ecmu ExtIO ckomdurypupoBan B pekume BXOIa, TO AKTUBEH BHIOOP HACTPOEK JEHCTBHUS KOHTPOJIIEPA TIO

BXOJHOMY HUMILYJIbCY:

e Do nothing - HUYIero He aeIaThH.
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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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Settings Axis2 n

v Device
Borders Engine type
Maximum ratings () DC motor
Mator & Driver type
DC motor
BLDC motor (® Stepper motor
Stepper motor
Power management Driver type
Brake control Discrete FET driver
Control
Position control
Home position (O External driver
PID control
TTL sync
UART
EXTIO
About device

¥ Program

() Brushless motor

(®) Integrate driver

Interface
Cyclic motion
Leg
Graph
User units
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 Cancel Apply

Puc. 5.34: OkHO HACTPOEK THIIA JBUTATES

Wunukamms Trna ABuraTesis - MaroBbiit Stepper motor b0 ABUTATEIH TOCTOSHHOTO ToKa, D C-motor. Takxke
BBIOMPAETCS CUJIOBOM JIpaiiBep /Ui yIPABJICHUSA:

o Integrated. Vcmonp3yerca B manuoit monuduKanum KOHTPOJLIEPA.
e Discrete FET driver. Byaer ncnonn3oBarhes B OyIyInx BepCHSIX.

e Fuxternal driver. JIjs ynpaBeHus MIarOBbIMU JBUTATEISIME C MTOMOIIBI0 TPEX CTAHIAPTHBIX CUTHAJIOB
(cMm. Hnmepdetic ynpasaerus snewrnum opatiieepom)

Ilpenynpexgenue: Cwmena Twuma apaiiBepa wWju TUIA MOTOPA TO KPUTHYECKAsi OMEPAIldsi, KOTOPYIO
HE CJIEJIyeT BBIMOJIHATh B MOMEHT BpalleHus Auraresid. [jisi KOpPeKTHONW CMEeHbI HY2KHO 00eCTOYUTDh 00-
MOTKH TE€KYUIEro JBUraTesid, OTKJIIOYUTh €ro, U3MEHUTH THUIL JIBUTATed, [IOJK/IIOYUTD JIBUTaTeb JIPYyroro
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tuna. To e camoe Kacaercst ¥ CMEHbI TUTA JpaiiBepa ¢ WHTErPUPOBAHHOTO HA BHEITHUN W HAODOPOT.

IIpumeuanme: JlocTymHble THIBI ABATATEEH OMPEAEISIIOTCA UCIOAb3YeMOil MPOIuBKOii. JlocTymibie apaii-
Bepa ylpaBjeHUud OLPEIeIAI0TCA TUIIOM ILJ1aThl KOHTPOJLIEPa, 38 UCKJIIOYEHUEM BHELIHero JipaiiBepa.

5.3.12 Hacrtpoiika kunematuku gsuxerus (DC moTtop)

B oxue nacmpoer npoepammu, Device -> DC Motor

Settings Axisd
v Device
Borders Motor parameters
Maximurmn ratings [ Revers
Motor & Driver type )
DC motar [] Move with max speed
BLDC motor Limit speed with max speed

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
Maotor
Encoder
Hall sensor
Gear
Acceszories

Max nominal speed
[] Max current

[] Max voltage

Motion setup
Working speed
[] Backlash compensation
Backlash compensation speed
Acceleration

Deceleration

Feedback
(®) Encoder
Encoder counts per turn

[] Encoder reverse

|50.00 deg/s

4k

670 mA

ar

[ 12000 mv

ar

| 20.00 deg/fs

18.00 deg

20.00 deg/s

4

4

|ZD.DEI deg/s?

4k

50,00 deg/s

LiLd

Single-ended

4000 counts

Reset

Default file location

Load settings from flash

Save settings to flash

Puc. 5.35: OkHO HACTPOEK KUHEMATUKU JIBUXKEHU ST

Load settings from file...
Save settings to file. ..

Compare two files

Cancel Apply
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5.3.12.1 Motor parameters - HacTpoikn 3/1IeKTPOMOTOPA

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, Max current - HOMHUHAJIbHBIE IMApAMETPLI MOTOpa. EC/iM OHM AKTUBHBI
¥ TPUMEHUMBI JJIs JAaHHOTO TWIA, JIBUTATE]Is, TO KOHTPOJIJIEP OIPAHUYUBAET ITU MAPAMETDHI B 33JAHHBIX
pamkax. Hampuwmep, eciim CKOpOCTh W HANpsi?KEHWE HA MOTOPE MPEBBICUIN HOMUHAJIBHBIE, KOHTPOJIIED Oy-
JIeT CHUKATh BBIXOJHOE BO3JeHCTBUE, TIOKA 00a 3HaYeHus He OyayT B mpejenax HOpMbL OIHAKO MPU ITOM
KOHTPOJLJIEP OCTAHETCsS B pab0YeM COCTOSHHM, OYIET BBLIMOIHATH TEKYIILYIO 3a/1a4y.

5.3.12.2 Motion setup - HaCTPOKN KNHEMATUKN OBVXKEHUS
Working speed - CKOPOCTH IBUKEHUSI.

Backlash compensation - komnencanus jgodTa. Tak Kak MEXaHUKA TMO3UIINOHEPA, HE WICAJIbHA, CYIIECTBYET
pas/iMume Npy MOAXOAE K 3aJaHHO TOYKe CIpaBa U CjieBa. [Ipu BKIIOYEHHOM pexkKMMe KOMIIEHCAIUHU JIodh-
Ta HO3ULIMOHEDP Oyler HOAXOAUTh K TOYKE BCErja C OJHOI CTOPOHBLI. YCTaHOBJIEHHOE 3HAYEHHE OLPEesiser
KOJIMYECTRO IIAroB, Ha, KOTOPOE TO3UIMOHED OYIeT MPOXOIUTh 3aJaHHYI0 TOUKY YTODBI BOZBPAIIATHCS K HEl
C OJIHOH W TO¥ Ke CTOPOHBI. Kcn yKa3aHHOE YHCIO0 OOJIbINe HYJIs, TO3UIIHOHED OYIeT MOAXOAUTH K TOUYKE
Bcerma cnpasa. Ecau MeHbIle Hyss, TO BCErIa CJIeBa.

Backlash compensation speed - ckopoctb KommeHcanuu JodTa. [Ipu BKIIOUEHHOM peXKHME KOMIICHCAITIN
ntodta Backlash compensation mo3utimonep OyJeT MOAXOAUTH K TOYKE CIIPABA WU CJIEBA C YCTAHOBIEHHOM
CKOPOCTBIO, ONPEIEISIeMO KOJTUIECTBOM IIIArOB B CEKYHLY.

Acceleration - BKIIO9aeT PEXKUM JIBUKEHUS C YCKOPEHUEM, YHUCIOBOE 3HAUEHWE ITOJIS - BEJIMYNHA YCKOPEHUS
JIBUYKEHUS.

Deceleration - BesmunHa 3aMelJICHUS JIBUXKCHUSL.

5.3.12.3 Hacrpoiiku obpartHoii cBs13u

Encoder - ucnonb3oBanme sHkodepe B Ka4eCTBE JaTdnka 00paTHOM cBa3u. Ilpy BKIIIOUEHWW JAHHON OmImu
JOCTYTIeH BBIOOp THUIa dHKOoAepa: HeauddepeHnuanbHbiil, auddepeHmaabHbIil Wi aBTOMATHIECKOe OIpe-
JIeTICHTE.

Encoder counts per turn - KOJu4ecTBO UMILYJIbCOB SHKOJEPA HA OJUH IIOJHBIA 060POT OCH MOTODA.

5.3.13 Hacrtpoiika koHTypoB PID-perynupoBaHus

B okue nacmpoer npoepammu, Device -> PID control
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Settings Axis2 n

¥ Device
Borders PID regulators setup

Maximum ratings Kp
Maotor & Driver type
DC motor Ki
BLDC motor

Stepper motor
Power management PID tuning
Brake control

ar

6

ar

50

Kd

=1
L

0,028

Control
Position control
Home position
PID control
TTL sync
UART
EXTIO
About device
¥ Program
Interface
Cyclic motion
Leg
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...
Default file location Save settings to flash Save settings to file...

Compare two files

Reset Cancel Apply

Puc. 5.36: Okno macrpoiiku kourypos PID-perynuposanusi

B stom pasnesre Bbr MoxkeTe m3mennTsh koddbdurmentsr PID-perynaropos. Vcmons3yercs peryasTop mo Ha-
npsKennio, 3 kodddunmenta K, K; n Kg MoryT m3amenaThed B auamasore 0..65535.

Tons koadpdurnmenro PID ¢ apobHOoit gacTbio uCmonb3yores ToabKo s ynpasiaeanss BLDC apuraresem
(nopieprkka HauuHas ¢ npommsky 4.1.x). B 3aBucumoctu or Boibpansoro runa asurarend (DC umum BLDC)
COOTBETCTBYIOIIHE TOJIsI CTAHOBSITCSI AKTHBHBIM.

Ilpeaynpexxaenme: He mensiite nactpoiiku PID-perynsaTopoB, ecin BbI He YBEPEHBI, UTO 3HAETE, UTO
nemnaere!

Komanpr nHacrpoiiku onucanbt B pasgeie Onucanue npomokona obmena. Hacrpoitka PID-perysisitopos orm-
canbl B paszaene PID anzopumm das ynpasaenus DC deuzamenem das DC u PID amroputm ajis ynpasieHust
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BLDC apurarenem nns BLDC.
5.3.14 O koHTponnepe
B okne nacmpoer npoepammu, Device -> About device
Settings Axis2 n
v Device
Bord.ers . Board
Maximurmn ratings
Motor & Driver type Serial number: Ll Choose Firmware
DC motor Hardware version: 2.3.1
BLDC motor Bootloader version: 2.5.0 Update from file
Stepper motor Firmware version: 4.6.6
Power management Latest firmware: 46.6 Autoupdate
Brake control
Control
Position control Friendly name: Axis2

Home position
PID control
TTL sync
UART
EXTIO
About device
¥ Program
Interface
Cyclic motion
Log
Graph
User units
About
v Stage
Positicner name
Stage
Maotor
Encoder
Hall sensor
Gear
Accessories

Reset

[] EEPROM precedence

Information

Manufacturer: | KIMC

Manufacturer ID: |SM

Product description: |>{ISM-LISB

Documentation for the contraller

All software versions

Technical support

When you dick the technical support button, the mail dient will open, if itis installed. If it is not
possible to identify the email dient, the technical support page will open, where you can register
if you have not yet contacted the technical support service and ask guestions.

Default file location

Load settings from flash

Save settings to flash

Puc. 5.37: Brinagka «O6 ycrpoiicTes

B paznene Board orobpazkaercss undopmanus 0 KOHTPOJLIEpPe:

e Serial number - cepuiiHbIiii HOMEp yCTpOICTBA.

e Bootloader version - Bepcusi 3arpy3duKa.

o Firmware version - BepCHus NIPOIIUBKH.

*8MR151-30.cfg

Load settings from file...

Save settings to file. ..

Compare two files

Cancel

Apply
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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 Axisd
v Device
Borders Motor parameters
Maximum ratings [ Revers
Maotor & Driver type )
DC motar [ Move with max speed
BLDC motor Limit speed with max speed

Stepper motor
Power management
Brake control
Control
Position control
Home position
PID control
TTL sync
UART
EXTIO
About device
¥ Program
Interface
Cyclic motion
Leg
Graph
User units
About
v Stage
Positioner name
Stage
Motor
Encoder
Hall sensor
Gear
Accessories

Max nominal speed
Nominal current:
Amplitude current

[] Max voltage

Motion setup
Working speed
[] Backlash compensation
Backlash compensation speed
Acceleration
Deceleration

Mumber of poles

Feedback
(®) Encoder
Encoder counts per turn

[] Encoder reverse

Linear motor wizard

[50.00 deg/s

4F

|70 ma

4k

12000 mV

7 171000 |2[).DD degys

ar

18.00 deg

20.00 deg/s

ar

|2|J.DD degys?

4k

[50.00 deg/s?

4k

200

4F

Single-ended

4000 counts

ar

Reset

Default file location

Load settings from flash

Load settings from file...

Save settings to flash Save settings to file. ..

Puc. 5.38: OkHO HACTPOEK KUHEMATUKY JIBUXKEHHU ST

Compare two files

Cancel

Apply

Baxxkno: Tonbko npomueku 4.1.x (1 HOBee) mojaepuBaior yupasierne BLDC.

IIpumeuanue: [lpu BRIIOUEHWNM KOHTPOJIIEPA U MEPBOM JBUKEHUHU MO3UIMOHEPA MOTYT HAOJIIOIATHCS KO-
sebaTesbHble ABUKEHUS. DTO HOPMAJIbHOE IOBE/EHNe, CBSI3aHHOE C TeM, YTO KOHTPOJIJIED M3HAYAIhHO He
3HAET TEKYIIErO MOJOKEHNUS TO3UIMOHEPA, TIOCKOIbKY HE MOIEPKUBAET JATYNKYN XOJIa WU abCOTIOTHBIN

suKozep. Ilocsie mepBoro nBUKeHWUsT KOHTPOJLIED ONPEIesieT MOJOXKEHUe, U 10 CIELYIOMIEro OTKIIYeHUsT
nuTanug Oymer paboraTh CTaOUIbHO, 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 THUIa dHKOoAepa: HeauddepeHnuanbHblil, auddepeHnaabHblil Wi aBTOMATHIECKOe OIpe-
JIeJICHTE.

Encoder counts per turn - KOTMIeCTBO NMITYJIHCOB SHKOIEPA Ha OIWH TOJIHBIN 000POT OCH MOTOPA.

Linear motor wizard - OTKPBITh INAJIOT JJisi HACTPOUKHU JIMHEITHOTO MO3UIMOHEDA.

5.4 Hactpoiikn nporpammsbl XlLab

5.4.1 O6uime HacTpoiikn nporpammsbl XlLab

B oxne nacmpoex mporpamMmmbsl Program
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Settings Axisd

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

¥ Program
Interface
Cyclic motion
Leg
Graph
User units
About

v Stage
Positioner name
Stage
Motor
Encoder
Hall sensor
Gear
Accessories

Reset

JlamHas BKJIAIKa OTBeYaeT 3a BuIOOP Thma mHTepdeiica Xilab.

Skin Type
(®) General Motor
() Attenuator

Attenuator mode for models only: 10MCWA 168, 10MVWA 168, BMRU

Default file location

Puc. 5.39: Bknajka obmux HACTPOEK HPOrPaMMbI

Load settings from flash

Save settings to flash

*8MR151-30.cfg

Load settings from file...
Save settings to file. ..

Compare two files

Cancel Apply

I'pynna Skin Type comep:kKuT HacTpoiiKy Tuia uHrepdeiica Xilab. Jocrynubl aBa BapuanTa unrepdeiica:

«General Motor» u «Attenuator».

General Motor - BkmodaeT wHTEepdeiic MOTOPa ¢ AOCTPAKTHLIM MO3UIIMOHEPOM. B 3TOM pesknMe B TJIABHOM
OKHE TeKYIIas MO3UIUs OTODparyKaeTcss YUCIEHHO U rpaduyecku claiiepoM, Tak:Ke JOCTYIHBI JIEMEHTHI
yIPaBJIEHNS JIBUKEHUEM B MPOU3BOJIbHYIO KoopauHaTy. Hacrpoitku orobpazkenusi uHTepdeiica B 3TOM pe-

JKUAME HAXOIATCs Ha BKIaake Hacmpoiixu unmepgdeiica abcmpaxmmuozo nosuyuoHepa.

Bxuiowaer mnrepdeiic arrentoaropa. B 3ToM pexkmme B ITABHOM OKHE TEKyIas MO3UIHUS OTOOPArKaeTCs
rpaduYecKu, TaK¥Ke JOCTYITHBI 3JIEMEHTHI VIIPABJIEHHUS IBUKEHUEM B TIO3UIINIO C OMPEIEIEHHON MPO3PavHO-
cThi0 buIbTPOB arTeHoaTopa. Hacrpoiiku orobparkenns: naTepdeiica B 9TOM PEXKIME HAXOISATCS HA BKIIAIKE
Hacmpotrxu unmepdetica ammenioamopa.

5.4. Hacrpoiiku nporpammsi XlLab
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5.4.2 Hacrpoiikn nutepdcerica abcTtpakTHOro no3mymnoHepa

B okue nacmpoer nporpammvbl Program -> Interface -> General motor

Settings Axisd

v Device
Borders
Maximurmn 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
v |nterface
General motor
Attenuator
Cyclic motion
Leg
Graph
User units
About
v Stage
Positioner name
Stage
Motor
Encoder
Hall sensor
Gear
Accessories

Reset

Slider settings

Left slider bound | -347.50 deg

4k

Right slider bound | 12.50 deg

Ll

[] use values from "Borders™ page for slider bounds
Watch over limits

Position settings

Show secondary position

*8MR151-30.cfg

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

Compare two files

Cancel Apply

Puc. 5.40: Okno Bkaagku «HacTpoiiku abCTpakTHOrO MO3UIMOHEPA»

B 3T0i1 BK1aIKE HACTPANBAIOTCS TTApaMETPhl OTOOPAYKEHNS CIaiIepa U HACTPONKN OTOOPAYKEHNUS BTOPUIHOTO
MTOJIOYKEHUs I ODIIero MOTOPHOTO ycTpoiicTBa. Haxomurcs B 24a6HOM 0KHE W BU3YaJbHO MTPEICTABIISIET
TEKYIIYIO TTO3UIAI0 OTHOCUTETHHO TPAHMUIIL.
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0 200 400 600 800 1000

x10 steps

Puc. 5.41: ®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

v Device
Borders
Maxirnum ratings
Motor & Driver type
DC motor
BLDC motor
Stepper motor
Power management
Brake control
Control
Position control
Home position
PID control
TTL sync
UART
EXTIO
About device
* Program
¥ Interface
General motor
Attenuator
Cyclic motion
Log
Graph
User units
About
v Stage
Positioner name
Stage
Motor
Encoder
Hall sensor
Gear
Accessories

Reset

Attenuator Settings
Attenuator type
(®) One Wheel

() Two Wheels

Wheel1

Filter 1

Transmittance | 0

|lo

o

Wheel2
Filter g

Transmittance |0

10

]

Default file location

Load settings from flash

Save settings to flash

Puc. 5.42: Okmo Bkaagku «HacTpoiiku arTenioaropas

*8MR151-30.cfg

Load settings from file...
Save settings to file...

Compare two files

Cancel Apply

JlamHas BKJIaIKa NpegHAa3HAdeHa s HacTpoiiku wmHTepdeiica Xilab mpm pabore ¢ arreHiOaTOpOM —
YCTPOMCTBOM € HECKOJbKAMHU CBETO(DUIBTPAME Ha BPAIIAIOIIMXCS JIUCKAX, PETHAZHAYCHHBIM JIJisd YIPAB-
Jernst KO3 UIMeHToM MpomycKaHus CBETOBOTO MyvKa. BKiagKka CTAaHOBHTCS aKTUBHOM TIPW BHIOOpE OMIINN
«Attenuator> B 6moke «Skin Types B okue BKIagkn «Programs.

T'pynma Attenuator type comepXuT paaMOKHOIKK BBIOOPa ATTEHIOATOPA C OTHUM WM JABYMs JTHACKAMH.
B 3aBucumocTn oT BbIOOpA CTAHOBHUUTCS AOCTYIIHON oauH man aBa rpymnbl Wheel, B KOTOpPBIX HEOOXOIMMO
3a1aTb KO3ddumenTo npormyckanus puibTpoB, PACIOI0KEHHBIX HA JTAHHOM JINCKE, B IIOPSIKE CIeI0BaAHNUS.

5.4.4 Hactpoiika pe>xxnma UuKIn4eckoro aBuU>XXeHus

B oxne nacmpoer mporpammbel Program -> Cyclic motion
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Settings Axis2

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

* Program
Interface
Cyclic motion
Log
Graph
User units
About

¥ Stage
Positioner name
Stage
Motor
Encoder
Hall sensor
Gear
Accessories

Reset

Cydlic motion setup
() Border to border

(®) Point to point

A

A

Default file location

Load settings from flash

Save settings to flash

Ok

Puc. 5.43: OxHO BKIAQIAKN «PeXNM IMUKINIECKOTO TBUIKEHUST>

*8MR151-30.cfg

Load settings from file...
Save settings to file...

Compare two files

Cocel

JlarHas BKJIAJIKA MpeIHA3HAYEHA /I HACTPONKM IUKJIMIECKOTO MEPEMENIeHNsT MEXKIAY JBYMS 33TaHHBIMU
nosioKeHusiMu. VIcmomb3yercs: riaBHbIM 00pa30M B IEMOHCTPAIMOHHBIX MEJIsX. PEXKUM BKITIOYAETCS KHOMTKON

Cyclic B 2na6nom oKHe, BBIKIIOUAETCS KHONIKON Stop B 2nasHom OKHe.

Hacrpoitku pekuma NUKJIMIECKOrO BUKEHUS:

Border to border - nuKIn9IecKoe ImepeMeIeHne MexK/ay MPAHUIAMU HACTPOEHHBIMHU BO BKJIaJke Hacmpotka
duana3ona JeUNCEHUA U KOHUELBHLT 6bikA0wamenret. JIBUKeHNe HATHHACTCS K JIEBOW TPAaHMUIIE.

Point to point - MUKIMYIECKOe TepeMeleHne MexKay 3aJaHHbIMU B Tpymne Point to point setup TOIKamm.
Tlozunuonep mepemerniaeTcs B JIEBYIO TOYKY, OCTAHABINBAETCA B HEll, MOCJIE ITOrO IEPEMEIIaeTcs B MPaBYI0

TOYKY, OCTaHAB/IUBAETCH, JaJjee UK IIOBTOPAETCA.

5.4.5 HacTtpoiika norupoBaHus

B okue nacmpoex nporpammbr Program -> Log

5.4. Hacrpoiiku nporpammsi XlLab

207



Pykosopctso

8SMC5-USB

nosnb3osBatensi, Boinyck 2.27.0

Settings Axis2

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

* Program
Interface
Cyclic motion
Log
Graph
User units
About

¥ Stage
Positioner name
Stage
Motor
Encoder
Hall sensor
Gear
Accessories

Display messages by loglevel
¥iLab
Libimc

Seript

[] Enable log autosave

Reset

Default file location

Load settings from flash

Save settings to flash

Puc. 5.44: Okmno nactpoek jora nporpamMmbl XILab

Jlannast BKJIaIKa TPeIHA3HAYEHA JJIs HACTPOWKH yPOBHS MOAPOOHOCTH JIOTHPOBAHUS.

*8MR151-30.cfg

Load settings from file...
Save settings to file...

Compare two files

Cancel Apply

B 6uioke Display messages by loglevel Bozamozkuble oty 910 He BbiBoauTh Hudero (None), BbIBOAUTD TOJIBKO
ommbku (Error), ommubku u npexynpexaenus (Error, Warning), omubku, npemynpexaenus u uHdOpMa-
muonubie coobrienus (Error, Warning, Info) nys xaxkmoro u3 ucrounukos: nporpamma XILab, 6ubiunoreka
libximc u Momynb ckpunToB Scripts.

IIpu Brmtowenun onnuu Enable log autosave BKIoTaeTcsa aBTrocoxpanenne jora B (paiiyi, myTh K IUPEKTOPUN
xpanenus (aiiyia 33J1aeTCsd B CTPOKE HUKe. 3anuch B haill IPOU3BOJUTCH KAXKJIbe § CEKYH/I.

Nms daiina: «xilab_log I'TTT.MM. 1 /1.csv», rae I'TTT, MM u JI/I - TekyImue 1o, MecsIi U JI€Hb COOTBET-
creerro. Popmar coxpanennsix ganuabix: CSV. B daiin 3anucbiBaiorcs Bce COOOIIEHMs JIOTa HE3ABUCUMO OT

YPOBHA JIOTUPOBAHUA.

5.4.6 OOwme HaCTpoOIikn oToOparkeHnst rpacpukos

B oxne nacmpoex mporpammsr Program -> Graph

5.4. Hacrpoiiku nporpammsi XlLab

208


https://en.wikipedia.org/wiki/Comma-separated_values

8SMC5-USB
PykoBopgcteo nonb3osarens, Boinyck 2.27.0

Settings Axis2 n

v Device
Bord_ers i Common setup
Maxirnum ratings
Motor & Driver type Visible interval |60 s
DC motor
BLDC motor
Stepper motor
Power management
Brake control Autostart charts on window open
Control

A

A

Update interval | 100 ms

[ Break data update when motor stopped

Position control

Home position

PID control

TTL sync

UART

EXTIO

About device
* Program

Interface

Cyclic motion

Log
Graph
User units
About
¥ Stage
Positioner name
Stage
Motor
Encoder
Hall sensor
Gear
Accessories
*BMR151-30.cfg
Load settings from flash Load settings from file...
Default file location Save settings to flash Save settings to file...
Compare two files
Reset Cancel Apply

Puc. 5.45: Bkiaaaka obmmx HACTPOEK 0TOOparkeHus TPauKOB

Visible interval - narepBan Bpemenu, orobparkaemblil Ha rpaduKax M0 rOPU30HTAIHHON 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 UCIOIL30BATh MJIOMAAb rpaduKa, yaaisas 00JIacTh, KOTIa IBUXKEHUE
MOTOpa OTCYTCTBYET.

Autostart charts on window open - aBTOMaTM4YeCKOe HAa4aJI0 O0TOOpaxKeHus JaHHBbIX Ha IpaduKax Ipu OT-
KPBITHY OKHA. KCJIM BBl XOTUTE BKIIOYATH TPAGUKNA BPYUHYIO, OTKIIOUUTE 3Ty OMIUIO.

5.4.7 NnavsnayanbHbie HaCTPOKn otobpakeHusi rpacdmkos
B oxne nacmpoexr mporpammel Program -> Graph -> ...

JlaHHBIH pa3/Ies B PABHOM Mepe OTHOCUTCS K WHINBUIyaIbHBIM HACTPONKaM 0TOOpazkeHus TpapuKOB CKOPO-
CTH, HAIPSKEHUsI, TOKA, ckBazkHOCTH IIIMM, TeMmeparypbl U IpoOYux MapaMeTpoB, OTOOparKeHne KOTOPBIX
BO3MOXKHO Ha rpadukax B nmporpamme XILab.
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Settings Axis2 n
Home position A
PID control Common setup
TTL sync
UART Visible interval |sns : |
EXTIO
About device Update interval |1lJD ms hd |
* Program
Interface [ Break data update when motor stopped
Cyclic motion Autostart charts on window open
Log
~ Graph
Position
Speed

Encoder

Flags

Engine voltage
Power voltage
USE voltage
Winding A voltage
Winding B voltage
Winding C voltage
Engine current
Power current
USB current
Winding A current
Winding B current
Winding C current

PWM
Temperature
Joystick
Analog in
User units
About
v Stage
Positioner name *8MR.151-30.cfg
Stage Load settings from flash Load settings from file...
Motor
Encoder Default file location Save settings to flash Save settings to file...
Hall sensor
Gear v Compare two files
Reset Cancel Apply

Puc. 5.46: Bxnagka nHAWBHIya IbHBIX HACTPOEK HA MpuUMepe TpaduKa 0TOOPAKEHUS TOJI0KEHUS

Hactpoiika oTobparkerus rpapuka BKIIOYIAET B ce0s CTUIIb JTUHANA U HACTPORKH MACIITAOMPOBAHMS IPapUKa
10 BEPTUKAJBbHONU OCH.

I'pynna napamerpos Position curve setup mo3Bosisier MeHAThH apaMeTpbl Kpuioil. OHa BKIIOYAIOT B ce0st
romuay Line width, user Color u tun qunuu Line style.

I'pynna mapamerpos Scaling 1mo3BoJIieT MEHATH AMANA30H OTOOPasKeHHs KPUBOHM II0 BEPTUKAJILHONW OCH
yCTaHOBKOH 3Hadenuii Scale min u Scale max.

TTpu BoiGpannom duiare Autoscale TpOU3BOAUTCS aBTOMACIITAOUPOBAHNE TIPEIEJIOB TKAJIBI B COOTBETCTBUN
C TIpeie/IaMu U3MEHEHUs mepeMeHHoi o ocu Y. B sTom ciywae mapaverpsr Scale min u Scale maz uraopu-
pyIoTCs.

Quar Antialiasing BKIOYaeT criaxkupaHnue JuHUil rpaduka, MO3BOJIAIIIee J00UThCS OoJiee Ka4eCTBEHHOIO
0TOOpaKEHUST, HO HECKOIbKO 3aMe/IJISIONIEe IPOIECC PUCOBAHUS IPaduKa.

5.4.8 Hactpoiikn otobpa>keHusi NOsIb30BaTEIbCKUX eQUHUL,

B oxne nacmpoexr mporpammbel Program -> User units
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Settings Axis2 n

v Device
Borders User units
Maximum ratings Enable user units
Motor & Driver type
DC motor
BLDC motor Predsion |2dedmals
Stepper motor
Power management
Brake control

Ratio |ZUDD counts = | = | 1 = | |deg |

A

Get from EEPRCM

Correction table

-

Control
Position control
Home position
PID control
TTL sync Clear table
UART
EXTIO
About device

* Program
Interface
Cyclic motion
Log
Graph
User units
About

¥ Stage
Positioner name

Load table

Stage
Motor
Encoder
Hall sensor
Gear
Accessories

*BMR151-30.cfg
Load settings from flash Load settings from file...

Default file location Save settings to flash Save settings to file...

Compare two files

Reset Cancel Apply

Puc. 5.47: Okno Braaaku «HacTpoiiku oToOpaskeHus mOIb30BATEIHCKUX €IUHUIT>

JlamHasg BKJIaAKA TpeaHa3HAYeHa, J1s HACTPOUKH OTOOparKeHHs MOIb30BATENHCKAX eauHuIl. Vcmomb3yercs
JUId yu00CTBa 3a/aHus M CYMTHIBAHMS KOOPAMHAT B IPUBBIYHBIX II0JIb30BATE/I0 €IMHUIAX. DTa BKJIAIKA
TaKKe TI03BOJISIET MCIOIB30BATE MabAULY KOPPEKUUL KOOPOUHA, IS TIOJb30BATEILCKUX ennHuIl. TabIuia,
KOPPEKIINT KOOPAWHAT TMO3BOJISIET 3HAYUTETHHO TOBBICUTH TOYHOCTH MTO3UITMOHUPOBAHNS MTPH UCIMOIH30BAHNN
MOJIH30BATEIBCKIAX €IUHUI, N3MEPEHUS.

5.4.8.1 Monb3oBaTensckue eanHULLbI

Enable user units - Bkiro4aer 0ToOparKeHUe 110JIb30BATE/IbCKUX €MHULL BMECTO L1AroB,/ MUKPOLIAros (B CiLy-
Yae IMIaroBOro JBUTATENs ) WU OTCIeTOB 3uKomepa (B ciaydae DC). Tlonb30BaTeIbCKIE €IMHUIBI 3aMEHSIIOT
coboit maru(oTcueTsl) TOJIBKO i OTOOpaXKeHUs B TJIABHOM OKHE NPOIDAMMBI U HE BJIMSIOT HA HACTPOHKH
BKJIQJIOK Settings.

Ratio - koaddunmenTt mepecyera u3 MIAroB WM OTCYETOB B MOJIH30BATEIHCKUE €INHUIBI, 33/1aeTCsA KaK OT-
HOIIIEHUE «X I[IArOB = y eJauHully. Besmumubl X, y, a Takke 0TOOPAKAEMOE HA3BAHWUE €IMHUIbI BBOIATCSI
NIOJIb30BATEJIEM.

Precision - TOYHOCTH OTOOparKeHUsI, KOJTNIECTBO 3HAKOB TIOCTIE 3AISATOMN.

Kuonka Get from EEPROM cunTbiBaeT 3HaYeHUs [IOJIL30BATENbCKUX equnul 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 B

¥ Device

Bord_ers . XiLab version:  1.19.1
Maximum ratings

Motor & Driver type Library version: 2.13.3
DC motor . - po
BLDC motor Qt version: 8.

Stepper moter
Power management

Brake control Latest XiLab software can be found here
Control

Position control
Home position
PID control
TTL sync
UART
EXTIO
About device

~ Program
Interface
Cyclic motion
Log
Graph
User units
About

¥ Stage
Positioner name
Stage
Motor
Encoder
Hall sensor
Gear
Accessories Remove all custom configuration files

*8MR.151-30.cfg

Reset

Default file location

Load settings from flash

Save settings to flash

Puc. 5.48: Brirajgika «O mporpammes

Load settings from file...
Save settings to file...

Compare two filles

Cancel Apply

B sTom pasnmene orobpazkaercs Bepcus nporpaMmmvbl XI1Lab. Takxke mana cChIIKa HA CTPAHUILY C MOCIETHEN
BepCHeil TPOrpaMMHOTO 00ECTIeIeHNSI.
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]

This will remove all saved configuration files for all controllers and reset all XiLab
settings to their defaults.
ZiLab will then close and will need to be recpened.

Do you wish to continue?

] [ Cancel

Puc. 5.49: /Tnajor 04nucTKy MOJIb30BATEIBCKUX KOHMUryparumit

Kunonka «Remove all custom configuration files» oroGpazkaer auanor ¢ BO3MOXKHOCTBIO yIAJTEHUS BCEX KOH-
durypanuoHabIX QaiaoB, CO3IAHHBIX ITOCTIE HHCTAISAIANA KaK pe3yabTar 3amyckoB XiLab. ®aitibl, KoTopbie
MOTYT OBITh YIAJIEHBI, HAXOISATCA B aupekTopun HacTpoek Xilab: daiin «settings.inis, xpausmmii 0b1He HA-
cTpoiiku mporpamumbr, daitabr «SMnnn.cfgy, XpaHsIe WHINBAIyaIbHBIE HACTPOUKY KOHTPOJLIEPOB, (ailibl
«V _nnns», XpaHsiiue BHyTPEHHNE COCTOSHUSI BUPTYaJIbHBIX KOHTPOJIEPOB, dailn «scratch.txty, xpansmmii
HOCJIeIHWI 3aIly IEeHHbI HA BHIIOJIHEHUE CKPUNT (CM. OKHO Ckpunmot). «NNNy 31eCh O3HAYAET JI060€ J4UCIIO.
Haxxarue OK B nuasnore «Remove all custom configuration files» BbrmonauT yaamenue ailiioB u 3aKpoer
XiLab, naxxarune Cancel oTMeHUT ynajenve u 3aKpOET TUAJIOT.

5.5 Xapaktepuctukn nosuvuymoHepa

5.5.1 Ha3saHune nosununoHepa

B oxkue Hacmpotixu npozpamms, Stage -> Motor
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4 Device
Borders Positioner name: SMT173-20
Maxirum 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
Leg
> (Graph
User units
About

4 Stage

Positioner name

Stage

Manotech3.cfg

Muotor [F‘.estcre from ﬂash]

[F‘.esture from file.. ]

Encoder

Hall sensor Default file location [ Save to flash ]

[ Save to file... ]

Gear
Accessories

Compare two files

&) [

[ aeoy |

Puc. 5.50: OkHO ¢ Ha3BaHWEM TO3UIMOHEPA,

Paznen conepxkur undopManuio ¢ Ha3BaHUeM MO3UIMOHEPA (33JaETCs TIOIb30BATENIEM ).

5.5.2 OO0Ouime xapakTepucTuku no3numnoHepa

Baxkno: MNudopmanus na Biauke «Stage -> Stages BPEMEHHO HE HCIIOJIb3YETCs

B okue Hacmpotixu npozpammo. Stage -> Motor
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4 [Device

Borders

Maxirum 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
Leg
> Graph
User units
About

4 Stage

Positioner name
Stage

Mator

Encoder

Hall sensor
Gear
Accessories

Manufacturer:

Part number:

Lead screw pitch:

Units:

Ma, speed:

Travel range:

Supply voltage:

Max. current consurmption:
Huorizontal load capadity:

Vertical load capacity:

MANOTEC

S5T5918L3008

1degree
degree

4 320 dearee/s
360 degree
12V

0A

Okg

Oka

Default file location

Manotech3.cfg

[F‘.estore from ﬂash]

[F‘.estore from file.. ]

[ Save to flash ]

[ Save to file... ]

Compare two files

0K ] [ Cancel

[ aeoy |

Puc. 5.51: OxHO ¢ 0OIIME XapaKTEPUCTHKAMI TO3UITHOHEPA,

T'pynma napamerpos Stage comepkuT wHGPOPMAIIAIO O TO3UIHOHEDE:

e Manufacturer - HAUMEHOBAHUE IIPOU3BOIMTEIS,

Part number - HOMep IO KaTaJIOTYy.

Lead screw pitch - mar pe3nObl XOIOBOTO BHHTA.

Units - eauHuibl M3MEPEHUs IEPEMELIEHNs] B JIAHHOM I103UIMOHepe (MM, rPalyChl, LIATH).

Maz. speed - makcmMasibHast CKOPOCTh.
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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
Maxirum 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
Leg
> Graph
User units
About
4 Stage
Positioner name
Stage
Motor
Encoder
Hall zensor
Gear
Acceszories

Manufacturer:

Part number:

Maotor type:

Pales:

Phases:

Mominal voltage:
Mominal current:
Maominal speed:
Maominal torque;
Mominal power:
Winding resistance:
Winding inductance:
Rotor inertia:

Stall torque:

Detent torque:
Torgue constant:
Speed constant:
Speed / torque gradient:
Mechanical time constant:
Max speed:

Max current:

Max current time:
Mo load current:

Mo load speed:

Manotec

5T5918L 3008

Stepper

0

0

3V

2 1A

0 rpm

1,37 mN m
ow

2 Ohm

3,8 mH

480 g cm?

0 mM m

0 mM m
OmMm/fA
0 stepsfs [V
O rpm / mMm
0 ms

0 steps/s

0a

Default file location

Manotech3.cfg

[F‘.estore from ﬂash] [F‘.esture from file.. ]

[ Save to flash H Save to file... ]

Compare two files

QK ][ Cancel ][ Apply ]

Puc. 5.52: OkHO ¢ onucanneM XapaKTEPUCTUK JIBUTATEIST
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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 Manufacturer: Avago Tech.

Maximum ratings
Motor & Driver type Part number: HED55540

DC motor
BLDC motar Max. operating frequency: 100 kHz
Stepper motor

Power managerment
Brake control Max. current consumption:

Supply voltage: gy

Cm?t_ml Pulses per revolution: ag
Position control
Home position Output: [DiFFerenﬁaI

PID control
Cutput type: Push-pull
TTL sync LIS [ __

UART Index channel: ]
EXTIO Revaolution sensor; |:|
About device Rew.sensor active is high: [

4 Program
4 Interface

General motor

Attenuator
Cyclic motion
Leg

» Graph
User units
About

4 Stage

Positioner name
Stage Manotedd3.cfg
Motor
Encoder

[F‘.estore from ﬂash] [F‘.estore fram file.. ]
)

ga” senser Default file location [ Save to flash ] [ Save to file...
ear

Mcceszories
o) () oy

Puc. 5.53: OkHO ¢ onucanmeM XapaKTepPUCTHK IHKOIEPa,

Pasnen conepxut undopmainuio 06 snkodepe:
o Manufacturer - HauMeHOBaHUE KOMIIAHUU-TIPOM3BOJUTEIISI SHKOIAEPA.
e Part number - HOMep TIO KaTaJory.

e Maz. operating frequency - MakcuMaJsibHast pabovuasi 4acTOTA.

Supply voltage - qEanazoH JOMYCTUMBIX HAIPSIKEHUN MUTAHWS.

e Mazx. current consumption - MakKCHMaJIbHOE TOTPEOIEHUE 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 Manufacturer:
Maximum ratings
Motor & Driver type
DC motor
ELDC motor Max. operating frequency:

Part number:

Stepper motor

Power management
Brake control Max. current consumption:

Supply voltage:

Control Pulses per revolution:
Position control
Home position
PID control
TTL sync
UART
EXTIO
About device

4 Program

4 [nterface
General motor
Attenuator
Cyclic motion
Leg
> Graph
User units
About

4 Stage
Positioner name
Stage Manotech3.cfg
Motor
Encoder

23” SENGOr Default file location [ Save to flash ] [ Save to file... ]
ear

Acceszories
&) (o (oo

[F'.estore from ﬂash] [F'.estore from file.. ]

Puc. 5.54: OkHO ¢ onmucaHveM XapaKTePUCTUK JATUYNKA XOJLIa

Paznen comepzkut nadOpMaIUio 0 naTduke XoJua;
o Manufacturer - HanMeHOBaHUE KOMIIAHUU-TIPOU3BOIUTEIIS TATIUKA.
e Part number - HOMeEp IO KaTaJIOrYy.

o Maz. operating frequency - MakcuMasbHast pabovuasi 4acTOTA.

Supply voltage - qEanazoH JOMYCTUMBIX HAIPSIKEHUN MUTAHWS.

o Maz. current consumption - MakKCHMaJIbHOE TOTPEOIEHHE 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

Settings SM9324 2

4 Device
Borders Manufacturer:
Maximum ratings
Motor & Driver type Part number:
DC motor
BLDC matar Reduction: = 1 1 =

Stepper motor
Power management
Brake control Man input speed: 0 rpm

L113

Max. continuous torque: O M m

L3

4| F

C':'r?t_ml Output backlash: Odeg
Position control

Horne position Equivalentinputinertia: 0 gom?
PID control
TTL sync
UART
EXTIO
About device
4 Program
4 [nterface
General motor

Ak

L113

Efficiency: 0 %

Attenuator
Cyclic motion
Leg

> Graph
Uszer units
About

4 Stage

Positioner name
Stage Manotech3.cfg
Motor
Encoder

:a” sensor Default file location [ Save to flash ] [ Save to file... ]
gar

Accessories
o) Came )

[F'.estore from ﬁash] [F'.estore from file.. ]

Puc. 5.55: OkHO ¢ onucanneM XapakTepPUCTHK PeLyKTopa
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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.
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4 Device
Borders Magnetic brake
Maximum ratings
Motor & Driver type
DC motor
BLDC motor
Stepper motor Rated current: 0 A
Power management
Brake control
Control Available: =
Position control Powered hold: [
Home position
PID contral Temperature sensor
TTL sync
UART
EXTIO
About device

4 Program Temp. gradient: 0V /=C

4 [nterface
General motor
Attenuator Available: I:l
Cyclic motion
Leg
> Graph SW1 available:
User units SW2 available:

[
[
About SW1low is active: =
[
[l

Information;

Rated voltage: Qv

Torgue: OrmMm

Information:

Temp. range: 0=C

Type: [Thermumuple

Limit switches

4 Stage N SW2 low is active:
Positioner name Limit switches shorted:
Stage
Mator

Encoder

Hall sensor Manotech3.cfg

Gear [F‘.estore from ﬂash] [F‘.estﬂre fram file.. ]
Accessories

Default file location [ Save to flash ] [ Save to file... ]

o) (oot ) v

Puc. 5.56: OkHO ¢ onmucanmeM XapaKTePUCTUK BCIOMOTaTEIbHBIX YCTPONCTB

Paznen comepxur nadOpMANNIO O BCIOMOTATEIbHBIX yCTPOHCTBAX.
Magnetic brake - 6710k MarHuTHOrO TOPMO3a:
o Information - TpOU3BOAUTEH K HOMEDP MAarHUTHOTO TOPMO3a.

o Rated voltage - HOMWHATIBHOE HAPsKEHUE [IJIsI YIIPABJIEHUST MATHATHBIM 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.

5.6. KoppekTtHoe 3aBepwieHne paboTtbi 225


https://files.xisupport.com/Software.ru.html#xilab

8SMC5-USB
PykoBopgcteo nonb3osarens, Boinyck 2.27.0

(51 XlLab 1.19.1 Setup — b e

Welcome to the XILab 1.19.1 Setup
Wizard

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

3alycTuTe MporpaMMy YCTAHOBKHM U CJI€LyHTe WHCTPYKIMAM Ha IKPAHE.

{51 ¥ILab 1.19.1 Setup —

Installing "y
Flease wait while ¥ILab 1.19.1is being installed. 67

Execute: C:\Program Files\WILabuninst.exe /5

: Show details

Mullsaft Install Swskem w2, 46, 5-Unicode

« Back Mext = Cancel
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Bce meobxomMoe mporpaMMHOe 00eCIiedeHre, MAKeThl U IPOrPAMMBbI OY/IyT YCTAHOBJIEHBI ABTOMATHIECKH.

EZ] Windows Securit >

Would you like to install this device software?

Mame XIMC Ports (COM & LPT)
M Publisher: Center of Engineering Physics, M5U Lomon...

Always trust software from "Center of Engineering Install Don't Install

Physics, M5U Lemon..".

@) You should only install driver software from publishers you trust. How can | decide which device software is safe

to install?

Hazkmure kuHOTKY Install, 4T00BI yCTAHOBUTDH IpaifBep KOHTPOJLIEPOB Ximc.

(7 ¥lLab 1.19.1 Setup

Completing the XlLab 1.19.1 Setup

¥ILab 1.19.1 has been installed on your computer,

Click Finish to dose Setup.

< Back Cancel

Tlocne ycTraHOBKHU 1O yMOTYAHUIO 3amMycTUTCs porpamma X1Lab.
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XIlab 1.19.1

release date: 2022-01-19

Searching devices... 2 found.

URI Serial Friendly name Stage name
1 xi-emu/f/ChUsers\wladbelovidpp... 1
2 xi-emuw///C:\Users\wladbelowviApp... 2
Exit Rescan Open selected Open last
Setlings ==

TloakaounTe no3urmonep K KOHTPOJLaepy. [loakrounTe cTabnIm3npoOBaHHbIi HCTOYHUK MUTAHUS K KOHTPOJI-
siepy. 3azemire KoHTpoJuiep. [loakiounTe KOHTpOsIED K KOMIbIoTepy ¢ momoluibio Kabesis USB u/uiun

Ethernet. Briounte kourposiep. LED unaukarop Ha miare KOHTPOJIEPA HAYHET MUTATh.

Ecnu xoutposiep moakitouen udepe3 USB-kabensb, momoxkauTe, moka windows OOHADYKUT HOBOE YCTPOWi-
CTBO, TTocjie gero HaxkmuTe B craproBoM okHe XILab knonky Rescan. Cucrema aBTOMATHYIECKN OOHADYKHUT

TMOIKJTIOYEHHBI KOHTPOJIIIED.

5.7. Ycradoska XlLab
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XILab 1.19.1

release date: 2022-01-19

Searching devices. .. 2 found,

URI Serial Friendly name Stage name

xi-comAWACOM14 10716 Asis?
xi-emu/f/Chlsers\wladbelow App... 1
xi-emuw/f/ChUsers\vladbeloviApp... 2

N T E R L

Exit Rescan Open selected Open last

Settings ==

Puc. 5.57: Ilpumep KoHTpOIIEPA, TOAKIIOUEHHOrO Uepe3 USB

Ecnu kouTposep nogkioden depe3 Ethernet-kabens, B craproBom okue XILab B pazmesne Settings > > BKio-
qure daar Enumerate network devices. Ilocme aroro naxmvure KHONKy Rescan. Cucrema aBTOMaTHYeCKd
OOHAPY?KUT TOAK/TIOUEHHDBIN KOHTPO/Iep. Ecin Bal KOHTPOJIIED HE OMPEeIessieTCs ABTOMATHIECKH B MEHIO
Settings>> , pacnomoxxeHHoMm B craptoBoMm okuHe XILab, Beeaure IP-ampec Bammero xonTposiepa B moJie
IP/Host. Tlocne 9TOr0 HaskKMUTE KHONKY Rescan.
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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. TUMEratE netork devices
URI Serial Friendly name Stage name Protocol IP/Host[:port]
1 xi-emu:///C\Users\wladbeloviAppData\Roaming\XiLab.c.. 1 xinetff ~
2 xi-emu:///C\Users\wladbeloviAppData\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 Virtual devices
Scan for local XIMC servers

Puc. 5.58: [Ipumep konrpostepa, moakiogenaoro depe3 Ethernet

Y10oOBI OTKPHITH KOHTPOJIIED, ABAYXKIbI INEJIKHUTE TO HEMY JIEBON KHOMKOW MBININ WM HAKMUTE KHOTKY
Open selected. Eciu BbI XOTHTE OTKPBITH HECKOJBKO KOHTPOJLIEPOB OJJHOBPEMEHHO, BBIOEPUTE UX C TIOMOIIHIO
ropsunx knasuin Ctrl wim Shift, a 3arem naxxvure Open selected

Baxxnuo: s paborbt ¢ kourposuiepom 1o Ethernet (uporokos TCP) neobxoaum kourposuiep sepcuu 2.3.6
u BbIMe, Bepcust mporuBku 4.7.x, Bepcust XILab 1.20.x, 6ubaunoreka libxime Bepcun 2.14.x

5.7.2 ¥YcraHoska nog Linux

TMaker XILab g Linux pacnpocrpansiercsa B ¢popmare Applmage - daitn Linux, comepxkariuit npuiokenne
U BCe, 4TO HYKHO JIjisi €ro 3amycka (Haupumep, 6ubiauoreku, 3Hadku, mpUdThl, nepesoabl u T. i.). Hro-
Ob1 3amyctuTh XiLab, mpocro ckagaiiTe mpmiokeHHe, CAejadTe ero HCIOJHAeMbIM u 3amycture. Popmar
Applmage He TpeOyeT yCTAHOBKU, M3MEHEHUS] CUCTEMHBIX OUOJMOTEK WJIM CHCTEMHBIX HACTPOEK.

Cy1ecTByeT JiBa OCHOBHBIX criocoba caenarh ¢aitn Applmage ucnogHseMbim:
1. Ucnonb3ys rpadudecknii naTEpQEiic:
e Otrkpoiire nucnerdep daityioB u nepeiure K Mecronosoxkenunio ¢aiia Applmage;
e Illenkuure mpaBoit kKHOMKON MbIu Ha Applmage u Haxkmure KHONKY «CBOiCTBAY ;

o Ilepeiimure Ha BrIaaky «lIpaBas u ycranoBure dpyaxkok «Paspenmrs 3amyck 3Toro daiina B KagecTse
IporpaMMbl», €I Bbl uciosib3yere daitnosbiii Mmenekep na ocaoe Nautilus (Files, Nemo, Caja) uiu
ycranosuTe (diaxkok «Is executables, eciu Bol ucmosb3yere Dolphin, win n3MeHnTe packpbIBAIOIIHIACS
crmcok «Executes crmcok «Anyones, ecam B ucmoss3yere PCManFM;

e 3akpoiiTe IMAIOTOBOE OKHO;
e Bamycrure Applmage nBOWHBIM I TIKOM 1O (aiiy.

2. C uCrosib30BaHuEM KOMAHJIHOW CTPOKH:

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

1 [ emuﬁﬁhomefx-userf I

2 xi-emu:////homefxiuser/.... 2

Exit Rescan Openselected ©Open lask

No devices found? Settings >>

IIpu mepBom 3amycke XilLab moxker me HaiiTu KOHTpOJIEpPHI, moAka04UeHHbe yepe3 USB. [Insa obmapyxe-
uust XIMC-ycrpoiicts XiLab tpebyercs crnucok ycrpoiicrs udev. B kadecTBe aBTOHOMHOTO MPUJIOKEHUST
Applmage, XiLab #e umeer rana ycTaHOBKH, KOTOPbBIA MOXKeT J100aBUTH 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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Mo 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
tbyACM 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 fetc/fudev/rules.df 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 dees not appear in the list of devices,
XiLab allows you to tell where to look. To do this, go to <<Settingss>>. Enable =<Enumerate network devicesss.
Click =<XIMC Scan For local serverss=. If for some reason the devices are not found, manually set the IP
address value in the IPfHost field.

For more information, see...

Hexkoropsie auctpudbyrusbl Linux #e mobaBisroT moab3oBaresnei B rpynmny «dialouts mo ymomganmio. Yinen-
ctBO B rpymme «dialouty HEOOXOAMMO /i TOCTYyIA K IOCIem0BaTebHbIM nmopraM. IIporpamme XiLab reo6-
XOOUM 3TOT HOCTyT, Mockoabky XIMC-ycrpoiicTBa mpeacrasisiiorcss B cucreMe kak ttyACM USB-COM
amanrepbl. Haxxvure Add current user to the dialout group m mepe3arpysure CHUCTEMY IJIsi TPUMEHEHUST
U3MEeHEeHUN.

5.7. Ycradoska XlLab 232



8SMC5-USB
PykoBopgcteo nonb3osarens, Boinyck 2.27.0

Mo 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
tbyACM 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 fetc/fudev/rules.df path on your system.

Add udev rule file ko 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 dees not appear in the list of devices,
XiLab allows you to tell where te look. Te do this, go to =<Settingss>. Enable =<Enumerate network devicesss.
Click =<XIMC Scan For local serverss=. If for some reason the devices are not found, manually set the IP
address value in the IPfHost field.

For more information, see...

Baxxno: IIporpamma XiLab juis paborbr Tpebyer Hamuuus X-cepsepa (rpadpuueckoro pexxuma).
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XlLab 1.17.14
release date: 2021-07-12

Searching devices... 2 found.

Serial Friendly name Stage name
gl xi- cnmfﬂdew’xlmcfﬂﬂﬂﬂ 10719 Axist
2 xi-com://fdev/ximc/0000... 10716 Axis2
3 xi-emu:////home/fxiuser/.... 1
4 xi-emu:////home/xiuser/.... 2

Exit Rescan Openselected  Open last
Settings >>

5.7.3 Ycrtanoska nog MacOS

xilab-1.17.2.dmg

Cxonupyiire daiis ¢ apxXuBOM IPOrPAMMBI yCTAHOBKH HA KOMITHIOTEP. APXHB € TPOrPAMMOil yCTAHOBKYU UMEET
nassanue «xilab-<momep Bepcuun>-0sx64.tar.gz».
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Pacnakyiite apxuB mie;19KOM MBIIIIH.

[ X ) B XiLab-1.17.2

-

installer.pkg

JIBOITHBIM KJIMKOM JIEBOl KHOIIKOW MBIIIM KJIMKHATE Ha mosBuBInuiics installer.pkg.
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Boibepure «OTKPBHITE>.

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 rnaBHOM OKHe ycramoBIHKaA BhiOepuTe «IIpomomKuTh».
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#® |nstall installer

Standard Install on “MacSSD"

ke i 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

Hasee BoibepuTe «YCTAHOBUTDY.

Installer is trying to install new software.

Touch ID or enter your password to allow this.

Use Password... Cancel

Bsenure 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.

JloK/iuTech yCIIenHOro 3aBepIneHnsi YCTAHOBKH.
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XlLab 1.17.2
E release date: 2020-03-19

Searching devices... 0 found.

URI

« xi-emu:////Users/crzy/Library/A...

Exit

No devices found?

SamycruTe.

Serial Friendly name Stage name
2
Rescan 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\emd.exe — O *

Stopping engine. ..

rpm: 0 pos:
Done

Tlocne 3amycka mporpaMMbl OTKPOeTCS KOMaHaHas cTpoka. B meit Bol yBuaure coobmenue: «Hello! I'm a
stupid test program!»

IIporpamma «testapp» COODIIAET BEPCHIO WCIOIH3YyeMOIl OMOJMOTEKH, 8 TAK>KEe COODIIAET CBOK OUTHOCTH.
Tak:xke «testapps yKa3bIBaeT, KAKON MOPT OHA YIAEPIKUBAET.

Tlocne oTkpbITHS yCTPOMCTBA MPOrPpaMMa CYMTHIBAET MOJS TAHHBIX U3 CCHLIKU HA CTPYKTYPY «Status ts.

rpm int CurSpeed Tekymas CKOpOCTH

pos float CurPosition IlepBuvHoe 10JI€, B KOTOPOM XPAHUT-
Cs1 TEKYIIAs MO3UINS, KAK ObI HI OBLIA
yCcTpoeHa oOpaTHasi CBA3b

upwr int Upwr Hanpsikenune Ha cuioBoil gacTu, je-
carku MB

ipwr int Ipwr Tok moTpeb/ieHus CUIIOBOM YacTu

flags unsigned int Flags ®jaru COCTOSTHUST

mvsts unsigned int MvCmdSts CocrossHre KOMaHIbI IBUKEHIA

Dynwyus result t XIMC API get device_information (device t id, device information t *device
information) - Bo3paiaer undopmaiuio 06 ycrpoiicTse

Dynwyus result_t XIMC API get_engine_settings (device_t id, engine__settings_t *engine settings) - Cuu-
THIBAET HACTPOMKHU JBUTrATEIIs

Cmpyxmypa engine_settings calb_t - result t XIMC API set _engine settings calb (device t id, const
engine settings calb_t *engine settings - calb, const calibration t *calibration)

TTocsie aToro nporpamma testapp OTHPABISIET B KOHTPOJLIED KOMAH/Y JBUXKEHUs BIEBO B TE€YEHUE 2 CEKYH/T
«command_ lefty. Tlocsie ycuensoro BbiosiHeHUsT KOMaHAbl «command_ lefts, BbI3bIBaeTCS KOMAHJIA OCTa-
HOBKHU «command_ stops.

Baxkno: B konre Ha ycrpoiicTBo ormnpasisercs kKomManna «command_ stops. «Close_ devices 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.

6.1.2.2 Python
38I‘py3I/ITe TPUMEPHI CO CTPAHUIILI TTPOTPAMMHIOTO O6e(’,]’[e‘1€ﬂﬂﬂ.

N3mennre rekyimuit Karauor Ha examples/test  Python/.
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B Linux: Bam moxker norpebosarbes yeranosurs LD LIBRARY PATH, qrobwt Python mor naitru 6ubsimo-
teku ¢ omonibio RPATH. Hanpumep, BaM MOXKeT MOTPeOOBATHCS:

export LD_LIBRARY_PATH=$LD_LIBRARY_PATH: pwd"

Ha Windows u MacOS uunuero jsesiaTh mepe/ 3airyckoM He HY>XHOo. Hanpuwmep, 3amycrure mpuMep
testpython.py: python3 testpython.py

ITpumeuanue: Python-profiles - 310 daitnbi, pacupocrpansembie BMecte ¢ Gubsuorekoit libxime. Onun
TTO3BOJISTIOT 3371aTh BCE HACTPOIKY KOHTPOJIIIEPA, [IJTsT JTI000TO M3 TTOIEP>KUBAEMBIX STAIMOB C TOMOIIIHIO OJHOTO
BBI30Ba (byHKIMHN B mporpamMme Python. Ber Mmoxkere yBuaeTs, Kak ucmoab30BaTh Python-profiles 8 karasore
npumMepoB «profiletest».

6.1.3 PabGorta c koHTponnepom B cpeae LabView

o Kax coddamv npocmoti npumep

o Ximec Example One Axis: nacmpotixa u 3anycx 6 LabVIEW

Baxwuo: Hamwu LabView npumepst paborator Tonbko a1 Windows. Buraocts npumepos LabView momxaa
COOTBETCTBOBATH OMTHOCTH ONEPAIMOHHON crcTembl, a He 6urtHOcTu LabView

IIpumepsr auke npusesensl st LabVIEW Bepcum 12. Koppekrrnas pabora npumepoB ¢ Oosiee MO3THAMEI
Bepcusivu LabVIEW ne rapantupyercsa. Eciiv Bam Hy»KHBI HIpuMeEpBI [Uisi Bepcuii Huxke 12, CBSIXKUTECH CO
CIIy KO0 TEeXHUIECKOI TOIepy KK WU OTIPABbTE 3JIEKTPOHHOE MCchMO: 8smc4@standa.lt

IIpumeuanue: Bubsmoreka libximc oTKpbIBaeT KOHTPOJIEPHI B PEXKUME IKCKJIFO3UBHOIO JOCTyIA. JIio-
00if KOHTPOJLJIEP, OTKPBITHIM ¢ moMoIbio libxime, HeoOXoauMO 3aKpbITh, IPEXK/IE YeM OH MOXKET OBITh HC-
MOJTF30BAH JIpyruMu mporneccavu. He ocranasimpaiite pabory npumepor LabView ucnomb3yrorryro libxime
¢ moMmoIbio KHOMKKU <«Abort execution» - 3T0 He JaeT BO3MOKHOCTH TPOTPAMME BBI3BATH (DYHKIIUIO
close_device(), mosTOMy B 9TOM Ciiydae BCe OTKpbIThie B LabView koHTpostepst OyayT 3a0J0KHPOBAHbBI
J10 moTHOTO 3aKkpbiTus cpesl LabView.

6.1.3.1 Kak co3gartb npocroii npumep
Barpysure nmpumMepsbl Labview co CTpaHUIIBI TPOrPAMMHOTO 00ECIIeIeHNS.

Paccvorpum cozmamme mpocreiiiieit mporpammbr Ha Labview myist padorsr ¢ libxime #a mpumepe «Ximc simple
example.vi».
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£ KIme simple example.vi Block Diagram EI@
mEd\t View Project Operate Tools Window Help |@
BoEO 5 [ ostetinot |+ [ [ | 66+ [l IR ]

wait_for_stop function
refresh interval in ms

error in (no error)
[ LiERI s T
[ prris [rear e

=
=

Puc. 6.1: Biok-muarpamma mpumepa Ximc simple example

B mnagame mporpamMmbl BbI3biBaeTCs (yHKIMs enumerate_devices, KOTOpO#l mepemaroTcs ¢Jarn OT-
KkpbiTus (moapobuee cm. Pykosojcrso 1o nporpammupoBanuio). Pesynbrar BbiioiHeHus (QYHKIUU
enumerate_devices, ABJIAIONUICA 3aKPBITHIM yKa3areseM, mepejaercd dbynknnn get_device_name ¢ ma-
pamMerpoM HOMEpPa, yCTPONCTBA, UM KOTOPOIO Mbl XOTUM LIOJYy4UTh (KOJIMYECTBO OOHAPYKEHHBIX YCTPONCTB
MOYKHO TIOJTyuuTh (PyHKIHUEH get_device_count u3 3TOro ke ykasaress). Pe3yabrar BHIIONHEHUSA (YHKIUHI
get_device_name nepenaercs GpyHKInM open_device. JTa MOC/IEI0BATEILHOCTD HE SIBJISETCS 00s3aTeIHbHON
- [pHU KeJaHuu CPOPMUPOBAHHYIO ONMPEIETEHHBIM 00Pa30M CTPOKY C MMEHEM OTKPBIBAEMOTO yCTPOHCTBA
MO2KHO Trepesarh pyHKimn open_device Hanpsamyio. Pe3yabrarom BeimosHenns GpyHkiun open_device sB-
JdeTcd XeH/J1 yCTPOUCTBa uiu onpejiesienHas B ximc.h koncranta device_undefined, Bo3spainaeMoe 1npu
HEBO3MOYKHOCTH OTKPBITH YCTPONCTBO. XEHIJT YCTPOWCTBA TiepenaeTcs BceM (hYHKIUSAM YTEeHUs 3HAYEHUN 13
KOHTPOJIJIEPA, 3aIIUCH 3HAYEHN B KOHTPOJLJIEP W MOAAYN KOMAHJ KOHTPOJLIEPY, BMECTe C IPYTUMH IapaMeT-
paMu, eCcjii TaKOBbIe TPEeOYIOTCS B COOTBETCTBUU C MPOTOTUIOM (DYHKIIWH.

B mpumepe «Ximc simple example.vi» Bb3biBatorcss komanapl command_left, command_wait_for_stop m
command_stop. [Tocsie okoHYaHus pabOTHI ¢ KOHTPOJLJIEPOM YyCTPOMCTBO HEOOXOAUMO 3aKPbITh, IEPEIAB €0
xer1 byHKIMn close_device, a mocjie OKOHYAHUST PAOOTHI ¢ PE3YyabTaTOM (DYHKIMK enumerate_devices
HEOOX0MMO OCBODOIUTH NAMATH 3aKPBITOrO ykasaress (dbyHkiueil free_enumerate_devices (He moKa3aHO
B 9TOM [PUMEDE [IJIsi KPATKOCTH ).

6.1.3.2 Ximc Example One Axis: HacTpoiika u 3anyck B LabVIEW

Baxxno: <«Ximc Example One axis.vi» 3To mpocTo#l B HCIHOJH30BAHUU, HO JOBOJBHO CJIOXKHBINA MpUMEp
nceBno-XILab, KoTopbIit HE peKOMEeHIyeTCs H3MEHATh CaMOCTOATeIbHO. OOpaTuTe CBOE BHUMAHUE HA TPUMED
«ximc simple example.vis, ero Jerko aganTHPOBATD [JI BAIINAX TEJE.

s B3anmoneiicteus ¢ kouTposuiepamu LabVIEW ucnons3yer 6ubmunoreky libxime. Uuatepdeiic, mocTynubrii
qepe3 LabVIEW, monrocThio anasorunden muatepdeiicy oubanoreku libxime. [logpobroe onucanme dbyHK-
Wi, CTPYKTYp JAHHBIX B (PJArOB MOXKHO HaiTH 1O 3T0i cehimke. Kaxkmoit (pyHKIIMM COOTBETCTBYET CBOIt
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subVI mosyib, mmeromumii BXOAbl U BBIXO/bL COOTBETCTBYIOIINE BXO/JHBIM U BBIXOJHBIM I1apaMerpam 3dTOi
dbyurnuu. j1st TOro 9T00B! BBI3BIBATH KAKYIO-TH00 (DYHKITHIO HY?KHO CHAYAJIA BBHIMTOJIHUTH OMPOC YCTPOUCTB
enumerate_devices, MOCJE 3TOrO BHIOPATH KAKOE-/TN00 YCTPOHUCTBO U3 JOCTYMHBIX, OTKPBITH €0 C TTOMOIIHIO
open_device u mepegaTh MOJYyYEHHBIN UACHTHMUKATOD W HEOOXOJUMbBIE MAPAMETPHI KeIaeMol (DYHKITUH.
Tlocne ncrmonb3oBamus HEOOXOMUMO 3aKPBITh YCTPO#CTBO dyHKImeil close_device.

Pazapxupupyiite ckauanubiii haiiy B JKeJaeMyl0 TUPEKTOPUIO ¥ 3amycture mpumep «Ximc Example One
axisy.

Otkpoercs okuO cpeasi LabView. B mem BBl yBuamTe rpadwudeckuii uuTepdeiic mepemHeil maHe m
MIPOrPaMMBI-IIPEMEPA, OH IPEACTABIAET cOOOit yIpolenHyo Konuto narepdeiica XILab:

e B seBoit wactu pacnonmoxkena kaomnka «Find controllerss» st HOBTOPHOIO OIIPOCa OCTYITHBIX KOHTPOJI-
JIEPOB, TIOJIe BHIOOPA KOHTPOJLIEPA MO WMEHHW MOCIEeI0BATEILHOTO TOPTa W WHQMOPMAIMOHHBIA OGIOK
TEKYIIEro COCTOSHUS OTKPBITONO KOHTPOJIIEpa (HANpPsKEHHe U TOK Ha cujioBoii wactu u USB, remme-
parypa, CKOPOCTb JBUKEHUS ).

e B nenTpasbHOil 9acTu pacnosiokeH OJI0K WHINKAIMY U YIIPABJIEHUs. B 9rCI0BOE [0JIe BBIBOIUTCS TEKY-
ast KOOP/IMHATA; JIOCTYIIHBL KHOIKY JIBU2KEHWS BJIEBO, BIIPABO, OCTAHOBKH, JBUKEHUS B OIIPE/ICTIEHHYTO
koopauuary («Move to») u cMmemenus Ha onpeenentoe paccrogaue («Shift ons).

e B 1eHTpaIbHOI YaCTH PACHIONOXKEH OJIOK MHAMKAIMN 1 yIIPaBJIeHHUs. B 4HCI0BOE 10JIe BBIBOIUTCS TEKY-
mast KOOPAMHATA; TOCTYNHBI KHOIIKY JBUKEHHUS BJIEBO, BIPABO, OCTAHOBKY, JIBUZKEHUS B ONIPEIEIEHHY IO
koopaunary («Move tos) u cMemenns zHa onpeenennoe paccroguue («Shift ons).

e Ha Bkiagke cripaBa pacmosoxken guajior «Move settingss g meMOHCTpaIum 3arpy3Ku U COXPAHEHUS
nacrpoek. Ilo maxkaruto kuonku «GET» Tekymime HACTPOIKYU JBUKEHUST 3arpy?KAIOTCS B UHUCIOBBIE
MOJISE IO, ITON KHOMKOM, a 1o HaxKartuio KHOMKH «SET» Ymcia m3 COOTBETCTBYIOMMX 3TOM KHOIKE
MoJIel 3arpy2KaioTcsi B KOHTPOJLIIEp.

B

=)

File Edit View Project Operate Tools Window Help D
| ([ 1| [ 15pt Application Font |~ |[$o~ |72 +| Search ENE]

Example
1

wime

4 I 13

Puc. 6.2: Buerrauit Bug npumepa Ximc Example One axis

Wcxommbrit ko mpuMepa MOXKHO TOCMOTPETH, BOIIAS B PEXKUM peJakTupoBanus. lIporpamMma BbIMOTHSET
GEeCKOHEYHDII UK OIPOCa COCTOSHUS KOHTPOJIJIEPA U BBIBOAA HA dKPpaH. Ecim Ha)kara Kakasg-i1ub0o KHOIKA
B mHTEpPQEiice, TO BHIIOTHIETCS COOTBETCTBYIONINM 9TOH KHONKE (DYHKIIMOHAJIbHbBIH OJIOK.
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13 ¥Imc Example One axis.vi Block Diagram * EI@
File Edit View Project Operate Tools Window Help B
1
E,;_? OE o 15| || 15pt Application Font |~ ||E;,—_|' 7|]Ev||@?v ||1”é| *| Search A @|W
oo Power voltage . i
FOBL]
=
Upwr | Power current
Tpwr FFOEL | |
Uush
Tush
Ly CurT = b
CurSpeed
CurPosition USB voltage
MoveSts Speed 001 :l’E =
Movest
ez El USB current
MvCmdSts @l
Temperature
S B
1d

PDEL

Puc. 6.3: Biok-anarpamma npumepa Ximc Example One axis

6.1.4 PabGota c koHTponnepom B cpeage Matlab

s paborsr ¢ korTposiepom B Matlab moxkuo ucnonszoBars 6ubanoreky Libxime. 3arpysure npumepsr co
crpanuipt [10.

ITpumep nporpamvel MATLAB testzime.m naxonures B Karajore examples/testmatlab.

Tepen 3anyckom: B Windows: U3menure Tekymmuii karaaor B MATLAB ua ezamples/matlab. 3arem 3army-
crute B Komauauoi crpoke MATLAB:

B OS X: ckouupyiire zimc/macosz/libzime.framework, ximc/macosz/wrappers/zimem.h, zimc/zimc.h B
karajor examples/matlab. Ycranosure XCode, cormectnmbrit ¢ Matlab.

B Linux: ycranosure librimc*deb w libzimc-dev*dev memeBoii apxXuTeKTyphl. 3areM CKOMUpYyiTe
zime,/macosz/wrappers/imem.h B Katamnor ezamples/matlab. Ycranosure gee, coBmectumbrii ¢ Matlab.

s nmpoBepku coBMmectumoctu Bepeuit XCode u gee e, JOKYyMEHT Ul aHAJIOTHYHBII.
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B Editor - C: \ximc-2.8.2\examples\testmatlab\ testximc.m*

PUBLISH WIEW

EPATRETE

|:_|r_llz| E -l Find Fies peert £ f T 2a [2 {D? % || Run section
R - Ll compare =  Comment 95 = %3 fsoTo + ) R Rumand Runand [
- - - Pt v Indent B {Find v - - Time  Advance
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= isé4bit = 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

[In 16 Col 17

o [=1f

Search Documentation P

New: Variable A Code [uT"] Prefe 2 % Communi
A D | G Ewewos | (g8 | [T @ | G) Z3cmny
— (1% open variable ~ {7 Run and Time [ Set Path ‘=% Request Support
MNew New Open E};l Compare  Import Save - Simulink  Layout
Seript = - Data Workspace |7 ClearWorkspace = [ Clear Commands +  Library - i Parallel = = 0jAddOns v
FILE | VARIABLE | CODE | SIMULINK | ENVIRONMENT | RESOURCES |
<@ % E & Ly Cor ximc-2.8.2 + examples » testmatiab - P
Current Folder ® Workspace ®
INarne T I Stopping engine... Name < Value |bin |Max I |
< xwrapper.dl Status: H ans 0 0 0 -
) ximem.m MoveSts: 3 ] @b <1x1 struct>
1] ximc_get_status_calb.m MvCmdSta. 133 LI device_id 1 1 1
] ximc_get_status.m e s: | device_id_ptr ~ <1x1 lb.pointer>
" Ximc_enumerate_devices_wrap.m PWRSts: 3 = dev_»ce_name "%i-com:%5C%5...
] ximc.h EncSts: 0 %gg\\;;:;nggm fm cel> . .
) testxime.m Windsts: 0 .‘ - 1 1 1
testximc.asv CurPosition: 45545 v is64bit 1
< ibximc_thunk_pcwing4.dll -
ibxime.dl uCurPosition: 207 %maxArraySlze 2.8147e+14 2.81... 2.81..
4l b 2 cos . ] notfound <0x1 cel>
4 bindy.dll EncPosition: 0 T resutt 0 a 0
CurSpeed: 10000 £ state_calb_s <1x1 struct> =l
uCurSpeed: 0 =
Ipwr: 9 Command History ®
Upwr: 0 E-3—— 19.08.2015 19:09 —-%
Iusb: 163 “testxime
testximc.m (MATLAB Script) v Uusb: 488
MATLAB test for XIMC library Curt: 233
Flags: 0
GPIOFlags: 80
CmdBufFreeSpace: 32
Done
fx > -
4| | »
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B okHe BbIIIOIHEHHBIX KOMAaH/|, Bbl YBHIUTE PE3YJIbTAT OLPOCA KOHTPOJLJIEPOB.

B okHe BBIMOJHEHHBIX KOMAHJ BbI YBHIWTE PE3yJbTAT OMPOCA KOHTPOJIepOoB. Bor3oB dymukiuit libximce
u3 Matlab mpomsBoguTcsa ciemyronum obpa3om: onpenenure myTh kK oubauorexkam libxime.dll, bindy.dll,
xiwrapper.dll u 3aronoBounomy daiiny xime.h, a B ciaydaae 64-6urHoit cpesp emmé u ximce.m. O1HOKPATHO
ucnonb3yiire dynknuio Matlab loadlibrary 4robbl 3arpy3urh 6ubsmoreky libximc u ganee ucnosb3yiite
dbyurnuo calllib ¥Tobbl BBI3BATH HEOOXOAUMYIO (byHKImIO libxime. Cnucok nmen dynxknwmii libxime, npu-
HAMaeMble U BO3BPAIAEMbIE MMU TTAPAMETPHI BbI MOXKETE HAWTH B PyKOBOICTBE MO MPOrpaMMUpPOBAHUIO.

ITpumeuanme: Conyrcrsytomee I10 66110 mporectupoBano Ha Windows 10 64 6ut, Matlab 2017 u DAQmx
2017.

6.1.5 PabGorta c koHTpossiepom B Scanlmage
Bubnmoreka libxime MoxkeT uCmoOIb30BaATHCSA [IJIst PADOTHI C KOHTPOJIJIEPAME MOTOPOB B Scanlmage.

Scanlmage 9T0 OTKpPBITOE MPOrpaMMHOE OOeCHedeHue s JIa3ePHOH MUKPOCKOIHH, 3JTeKTPOMUIUOIOTUH,
JIa3epHOil CKaHWPYomeil (POTOCTUMYIAINN U APYTUX (PU3NOJIOTHIECKAX METO/I0B, OPUEHTUPOBAHHBIX IIPe-
AMYIIECTBEHHO HA HEHPOOMOJIOrHio.

Konurpoanepsr Standa mpsiMo ceifgac MOTYT OBITH UCIIOJIB30BAHBI [IJIsT TOYHOTO JIA3€PHOTO CKAHUPOBAHWS. BbI
MOKeTe 3arpy3uTh COIyTCTBYIOIIEe MPOrpaMMHOe O0ecIievdeHne co CTpaHuibl [Iporpavmuoe obecrietenne u
MPHUCOeIMHUTHC K ofH0i u3 200 naboparopuit, ucnonb3ytomux Scanlmage.

IIpumeuanume: Conyrcreyromee 10 6bu10 mporectuporano wa Windows 10 64 6ut, Scanlmage 2018 u
DAQmx 2017.

6.1.6 PaboTta c koHTponnepom B cpege Delphi

Ckauaiite npumep nporpaMmmbl 1t Delphi co crpanunsr IIporpammuoe obecneuenue.

IIpnmeuanue: OGeptka mist ucnosb3oBanuss B Delphi  libzimc.dll mpennaraercs Kak MOIYJb
wrappers/pascal/ximc.pas. KoHCOIBHOE TECTOBOE TPHIIOKEHWE Da3MeIeHO B JupekTopun <«test Delphis.
ITIposepeno ¢ Delphi 6 ma 32-6mTHOi1 cucteme. [IpocTo ckommunupyiite, pasmecture DLL B mupexTo-
PHUU C WCIOJHIEMBIM MOJYJIEM U 3aIlyCTHTE €ro.

Ilpenynpexgenume: [lns paborsr 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 CKOMIHJIUPOBAHHBIN 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.
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/s calb pos:

imc - compiledxi .10 * es\testdelphicompiled-w

Tlocne 3amycka mporpamMMbl OTKPOETCsT KOMaHIHAs cTpokKa. B meit Bor yBumure coobmenne: «Hello»

Hemoncrpanuonnas nporpamma «testdelphi» ncnonbsyer komanny «result t XIMC API get status
(device t id, status t ,status)» mmsa BeIBOZA TekyIero cocrosuus ycrpoiicTs. Takske «testdelphis yka-
3BIBAET, KAKOH MMOPT OHA, YIEP:KUBAET.

C momoIpio KoMaHabl «open_ devices mporpamma «testdelphis OTKpbIBaeT yCTPOUCTBO B PEKUME IKCKITIO-
3UBHOIO JOCTYIIA.

IIpeaynpexaenme: bubanoreka Libximc paboTaer ¢ KOHTPOJJIEPOM B PeXKUME dKCKIIO3UBHOTO J0-
cryna. Kaxpiit Kourposutep, orkpbiThiii Guinorekoii libxime (XiLab Toxe ucmnosbsyer sty 6uinoreky),
JIOJIZKEH OBITh 3aKPBIT, MPEXKIE YeM MOXKET ObITh MCIOJb30BAH JIPYTUM HPOIECCOM.

Ilocne oTKpBITHA yCTPOICTBA MPOrpaMMa CIUTHIBAET IMOJIS TAHHBIX M3 CCHIIKN HA CTPYKTYDPY «status ts.

rpm int CurSpeed Tekymas ckopocTb

pos float CurPosition [lepBuvHOE TOIE, B KOTOPOM XPAHUT-
CsI TEKYIIAst MO3UTIHS, KAK ObI HU OBLIA,
ycTpoeHa OOpaTHas CBA3b

flags unsigned int Flags @Jjiaru COCTOSTHUST

Dyuxmus result _t XIMC _API get_engine_settings (device_t id, engine _settings_t *engine settings) cuu-
THIBAET HACTPOUKH JBUTATEIS

Tlocne sToro mporpamma «testdelphi» BbImOTHSET KOMaHAy JABUXKEHUS BIpaBo «command_rights. Tlocie
YCIIEIITHOTO BBINMOJIHEHUS KOMAHIbI «command_ rights, BeI3pIBaeTCS KOMaHAa «command_ stops.

Komannma <«calibration.A = 0.1;» - ycranasiusaer KaaubpoBounyo KouctauTy 0.1 (omun mar KOHTpoJIepa
PABEH 3TOMY KOJMYECTBY €IUHHUIL)

Komangna «calibration. MicrostepMode = engine_settings. MicrostepMode;» - ucrionb3yercs Jijisi yCTAHOBKHU
peKuMa MUKPOILAroB, TaK:Ke KOMaH/a MCIOIb3YeTCs JJisd [PaBUJIbHOrO Ipeobpa3soBaHus MUKPOIIArOB B
KaJInOPOBAHHbIE €IUHUIIbI U3MEPEHHUS.

TTocne nmporpamma, «testdelphis cuamThiBaeT cocrosHue KAJIUMOPOBAHHOTO YCTPOWCTBA.
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IIpenyupexaenue: B koHme Ha yCTpOHCTBO OTHpaBisieTcss KOMaHIA «command_ stops.
«Close__devices - 3aKpbIBaeT yKa3aHHOE yCTPOHCTBO.

6.1.7 PabGorta c koHTponnepom B cpeae LabWindows
Ckauaitre mpumep mporpammbl gy LabWindows co crpannisr [Tporpavviioe obecredenme.
Apxus comepxut apa npumepa s LabWindows:

o IIpumep testcli - mpeacrasiasier coboii KoHCOTBHOE TpHIOKeHue 171 cpeabl LabWindows CVI ucnomns-
gytoree 6ubanorexy libxime

e IIpumep testgui - npencrasisier coboit mpuaoxkenne ¢ User Interface Editor mmst cpeast LabWindows
CVI ucnonn3yioriee 6ubanoreky libxime

Baxkno: Pabora npumepos nposepsiiach vHa Bepcuu LabWindows CVI 2017.

Orxkpoiite TpoekT .. | examples | testlabwindows | testcli| testcli.prj wim .. | examples | testlabwindows | testgui| simple.prj
B LabWindows CVI. Yto0s! ckOMIuINpOBATH TpUMEp, BhITOJHUTE KOMaHay Build - > Rebuild.

Ckomupyiite ..ximc\win64\libxime.dll, ..ximc\win64\bindy.dll u ..ximc\win64\xiwrapper.dll B
JUPEKTOPHUIO, T JEXKUT .exe (aii.

IIpumeuanune: I[lo ymoauanuio B mpuMepax yCTaHOB/eHa, 64-OuTHas cOOpPKA, W K MPUMEDY MOAKIIOYEHA,
64-6utnasa Bepcus 6ubamorexn libxime. Eciu meobxoaumo cobparh 32-OMTHYIO BEPCHIO MPUJIOXKEHUS BbIOE-
pure onny u3 32-6uTHbIX cOOPOK B MeHIO Build -> Configuration. Ynanure 64-6urnyio Bepcuio 6ubinorekn
libxime.lib u3 npoekra u noaknouurTe 32-6urHyo. bubsmoreka libximce ¢ 3aBucuMocTsaMu HAXOAUTCH B TAIl-
Kax ximc/win32 n xime/win64.

IIporpamma «simple.exe»

Libxime wersion 21210

Curment position

=1 4000 Move

auIT

Tlocne 3amycka orkpoerca cpena LabWindows. Ber yBuaure rpadudeckuit narepdeiic. B Bepxueit gactu
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BbIBOIUTCs MCLIOJIb3yeMas Bepcus libxime. B nose «Current positions orobpaxaercs LO3UUMA B Wa2ax,/c.
W3menus 3naveHue B TOJE ¥ HAaXKaB KHONMKY Move, OyIeT BbI3BAHA KOMAH/IA, JIBUYKEHNS B MO3UIINIO.

IIpumeuanune: Bubauoreka Libximc oTkpbiBaeT KOHTPOIIEPHI B PEKUME IKCKIIIO3UBHOTO AocTymna. JIoboit
KOHTPOJIIEDP, OTKPBITHIH C IIOMOIILI0 OO moTekn libxime, mo/Ken ObITH 3aKPBIT, IPEXK e 9eM OH MOXKET ObITh
HCIOJIB30BaH ApYyruM mporeccom. He ocranarsnusaiite mpumep LabWindows usu 1r06y10 Apyryio mporpammy,
ncrnoap3yonryio libxime mo kHomke «3aKpbIThy - 3TO HE AT BO3MOXKHOCTU MPOrPaMMe BbI3BATH (DYHKITHIO
close device(), mosromy B 3TOM CiIydae Bce OTKpbIThbie B Labwindows koHTpo/iepsl OyayT 3a0I0KUPOBaHbBI
JIO TIOJTHOTO 3aKpbITus cpeabl Labwindows.

TIporpamma «testcli-64.exe»

testcli-64

Ilepes Bamu konconbnast Bepcus npumepa st LabWindows. IIporpamma «testclis coobiaer Bepcuio mc-
10Jib3yeMoit OMOJIMOTEeKH, a TaKxXKe YKa3bIBAaeT, KAKOH HopT oHa yiepxkusaer. llocie 3Toro mporpamma
«testclis ormpapmsier B KoHTposiep KoMmanay command movr. Ilocme ycnentHoro BBITIOTHEHWST KOMAHIbI
JIBU2KEHMSI, BbI3bIBaeTCs KoMaHa close device

JdeMoHcTparnuga paboThl IPUMEPOB

https://youtu.be/iRab6qlWSo0

6.1.8 PabGorta c koHTpossiepom B cpeae Java

o Kax s3anycmumo npumep na Linux

o Kax sanycmums npumep na Windows uasu MacOS

o Kax usmenums u nepecobpamsv npumep
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6.1.8.1 Kak 3anyctutb npumep Ha Linux

Iepeitanre B zimc-2.x.x/examples/testjava/compiled/ w BpimomHuTE:

$ java -cp /usr/share/java/libjximc.jar:testjava.jar ru.ximc.TestJava

6.1.8.2 Kak 3anycturs npumep Ha Windows nnu MacOS

Tepeiinure B zime-2.x.x./examples/testjava/compiled/. Ckonupyiire couep:kumoe ximc-2.x.x/rimc/winbl/
uim zime-2.2.2/xime/macosr/ COOTBETCTBEHHO B TEKYIIYIO JUPEKTOPUIO. 3aTeM 3allyCTUTe:

$ java -classpath libjximc.jar -classpath testjava.jar ru.ximc.TestJava

6.1.8.3 Kak u3ameHutb u nepecobpartb npumep

Tepeitanre B ezamples/testjava/compiled. Vicxomubiii TeKCT pacroynioykeH BHyTpH testjava.jar. Pacmakyiite
jar:

’$ jar xvf testjava.jar ru META-INF

3arem nepecobepuTe NCXOTHBIE TEKCTHI:

’$ javac -classpath /usr/share/java/libjximc.jar -Xlint ru/ximc/TestJava.java

nmm st Windows nam Mac:

’$ javac -classpath libjximc.jar -Xlint ru/ximc/TestJava.java

3arem cobepure jar:

’$ jar cmf META-INF/MANIFEST.MF testjava.jar ru

BubnuoTrera libximc mucmosb3yercs aiist paboThl ¢ KoHTposiepom B Windows, Linux u MlacOS. IIpumepst,
BKJIIOUEHHBIE B TAKET OUOIHOTEKH, TPeHA3HAYEHBI [Tt OBICTPOr0 O3HAKOMJIEHUSI C TPOTPAMMUPOBAHUEM JIJTsT
kouTposutepoB XIMC. B koMiuekT pa3pabordauka BXOIsT:

¢ CkommnmiaupoBanHas 6ubsimoreka libxime mis Windows, Linux u macOS

e PykoBozcTso mo nporpammupoBanuio (Takzxke pykoBozcTBo libxime MoxKHO HaliTu Ha 5TOM caiite.)

e IIpumeps! koma giga C++, C#, Python, LabView, Matlab, Delphi, LabWindows, Java
IIpumepsr aia paborsr ¢ LabView npegocraBisgiorcs: oTae/bHO.

KowmmiekT paspaboTynka MOMXKHO 3arpy3WTh HA CTPAHWIIE MPOTPAMMHOTO obecredenus. VCXOmHbBIE KOIbI
Libximc Takzke JOCTYIHBI [T 3arPy3KU.

JlorupoBanue XILOG mo3Bosisier HACTPOUTH JorupoBanue B ¢gaiir. HbIMU CJI0BaMU, €CTH POTPAMMA, UC-
nosb3yomias libxime (xilab rakzke ucnosbsyer libximc), 3aiyiuena ¢ ycTaHOBJIEHHO [IEDEMEHHON OKPY-
xkennsg XILOG, sro BKfounT JiorupoBanue B daita. B jor 3anmmuchBaioTcss cOObITHST OTIPABKU JAHHBIX B
KOHTPOJIJIED W NMPUEMa, JTAHHBIX U3 KOHTPOJLIEPA, 8 TAKKE OTKPBHITUS W 3aKPBITHS MOPTA.

Kak Bkiirounth sorupoBanme? B mepevennbix cpemax co3maiite nmepemennyio ¢ umenem XILOG u yka-
JKUTE IMyTh, IO KOTOPOMY OyIyT COXPAHATHCA KypHaabl. CMOTpHUTE TPUMEp HA CKPUHIIIOTE HUKE.
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Computer Name  Hardware Advanced  System Protection  Remote

Yau must he lnnned an A8 an Administratorto make most of these channes

P
'l
User variables for viadbelow
' Variable Value
L CWTDIR CACwt\meve201 I gwt-6.0.0
0O TANGO_HOST 172.16.143.2:10020
TEMP Chlsers\viadbeloviAppDataiLocal\ Termp
TP Ch\Users\viadbelov\ AppData\Local\ Temp Select none
KILINXD_LICEMSE_FILE Chlsers\viadbeloviDownloads\Vivado _SDE_2017.2\Crack\vivado2(... ks History :I bt spbarting
S XILOG ChUsers\vladbeloviDownloads'xilog.bxt i
] v gt

New... Edit... Delete

Edit User Variable s
System variables

Variable

ACTEL_FOR_ALTIUM_OVERR...
ALTERA_FOR_ALTIUM_OVER...

Variable name: KILOG |

Variable value: Ch\Users\viadbelov\Downloads\xilog. bt |

ComSpec
DriverData Browse Directory... Browse File... Cancel
GEMICAM_GENTL32_PATH
GEMICAM_GENTLE4_PATH
| GETTEXTCLDRDIR  Gi\Proaram Files\aettext-iconvhlibhaettext &
New... Edit... Delete
QK Cancel

Puc. 6.4: Ilpumep nacrpoiiku nepementoii cpeast XILOG B Windows

6.2 OnucaHue npoTtokona obmeHa

Onucanwe mporokosa v20.8

e Onucanue npomoxona
e lcnoanenue xomano

e Obpabomrka owubox Ha CMOPOHE KOHMPOAAEDG,

Heseprivie komanov, usu 0aHHvLE

Pacuwém CRC

Cbou nepedanu

Boccemanosaenue cunzporu3ayuy Memodom matimayma
— Bocemanosaenue CuRTPOHU3GUUL MEMOIOM OYUCTNUMEALHLT HYAET
e Obpabomka owubox na cmopore 6ubAsuOMERKY

— Boamootcnvie 3nauenus omeema 6ubAuOmMEKY

- H])U’U)C()’,Ij[)(ll CUHTPOHU3AUUU OYUCTIUTNEAODHBIMU HYAAMU
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e Kodo, owubokx omeemos KoHmposLepa

— ERRC

— ERRD

— ERRV

e Bce Komandv, Konmpoarepa

— Komanda GACC
— Komanda GBRK
— Komanda GCAL
— Komanda GCTL
— Komanda GCTP
— Komanda GEAS
— Komanda GEDS
— Komanda GEIO
— Komanda GEMF
— Komanda GENG
— Komanda GENI
— Komanda GENS
— Komanda GENT
— Komanda GEST
— Komanda GFBS
— Komanda GGRI
— Komanda GGRS
— Komanda GHOM
— Komanda GHSI
— Komanda GHSS
— Komanda GJOY
— Komanda GMOV
— Komanda GMTI
— Komanda GMTS
— Komanda GNET
— Komanda GNME
— Komanda GNMF
— Komanda GNVM
— Komanda GPID
— Komanda GPWD
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— Komanda GPWR
— Komanda GSEC
— Komanda GSNI
— Komanda GSNO
— Komanda GSTI
— Komanda GSTS
— Komanda GURT
— Komanda SACC
— Komanda SBRK
— Komanda SCAL
— Komanda SCTL
— Komanda SCTP
— Komanda SEAS
— Komanda SEDS
— Komanda SEIO
— Komanda SEMF
— Komanda SENG
— Komanda SENIT
— Komanda SENS
— Komanda SENT
— Komanda SEST
— Komanda SFBS
— Komanda SGRI
— Komanda SGRS
— Komanda SHOM
— Komanda SHST
— Komanda SHSS
— Komanda SJOY
— Komanda SMOV
— Komanda SMTI
— Komanda SMTS
— Komanda SNET
— Komanda SNME
— Komanda SNMF
— Komanda SNVM
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— Komanda SPID
— Komanda SPWD
— Komanda SPWR
— Komanda SSEC
— Komanda SSNI
— Komanda SSNO
— Komanda SSTI
— Komanda SSTS
— Komanda SURT
— Komanda ASIA
— Komanda CLFR
— Komanda CONN
— Komanda DBGR
— Komanda DBGW
— Komanda DISC
— Komanda EERD
— Komanda EESV
— Komanda GBLV
— Komanda GETC
— Komanda GETI
— Komanda GETM
— Komanda GETS
— Komanda GFWYV
— Komanda GOFW
— Komanda GPOS
— Komanda GSER
— Komanda GUID
— Komanda HASF
— Komanda HOME
— Komanda IRND
— Komanda LEFT
— Komanda LOFT
— Komanda MOVE
— Komanda MOVR
— Komanda PWOF
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— Komanda RDAN
— Komanda READ
— Komanda RERS
— Komanda REST
— Komanda RIGT
— Komanda SARS
— Komanda SAVE
— Komanda SPOS
— Komanda SSER
— Komanda SSTP
— Komanda STMS
— Komanda STOP
— Komanda UPDF
— Komanda WDAT
— Komanda WKEY
— Komanda ZERO

6.2.1 OnuncaHne npotokosna

VYupasienue kourposiepom ¢ ITIK npoucxogur no unrepdeiicy nocienosarensuoro nopra (COM-nopr). Ha
CTOPOHE KOHTPOJITIEpA KECTKO yCTaHOBJEHbI cieayiomue napamerpbl COM-nopra:

e Ckopoctb — 115200 60,

o JImHa Kagpa — 8 Our

e Cron-6urer — 2 Gura

e Yérnocrp — HeT

e Konurpouss noroka — ver (Xon/Xoff, CTS/RTS He ucnoas3yorcs)

e TaiimayT Ha moirygeHue, Mexkay Gaiitamu oxnoro makera — 400 mcex
e Ilopsanok crenoBanus out — LittleEndian

o MuOro6ai#TOBbIE THITHI JAHHBIX TEPEIAIOTC MM OafTOM BIEpET

6.2.2 NcnonHeHne KomaHg,

Bazossriit npuanun npoTokosa - «3ampoc-Oreers, npuuém Bce oOMenbt qanabivu naunmupyiores [IK, .e. ITK
MOChITIAeT KOMaH/Ibl B KOHTPOJLJIED, HO He Haobopor. Kaxkjas KoMaHa Hojpa3yMeBaeT MOJIydYeHHEe OTBETA
oT KOHTpOoJIepa (KPOMe PEIKHUX CJIyYaeB CIEIUAJIbHBIX KOMAHI), T.€. HeJIb3sd HOCJIATh HECKOJIbKO KOMaH/|
nonpsia, 0e3 OXKuIaHus OTBETa HA HUX.

Bce koMaHIbI HeATCS HA CEPBUCHBIE, MITATHBIE YIPABJISIONINE W MTATHLIE WHMOPMAIUOHHbE. KOMaHIbI
BBIMOJIHAIOTCS CPa3y IMOCJ€ WX MOCTYIJIEHWS B KOHTPOJLIED. YCTaHOBJIEHHBIE KOMaHa0ii SXXX mapamerpbl
HAYWHAIOT BJIUATH HA TEKYyIllee ABUKEHWE B Tedenwe 1 Mc mocse ycranoBku. O6paboTka KOMaHIbI HE BJIH-
€T HA CBOEBPEMEHHOCTH BBINOJIHEHNS KOHTPOJIJIEPOM /IefCTBUIl CBA3AHHBIX C ONEPATUBHBIM YIIPABJIEHUE U
KoHTpOJeM apuraress (pabora IIINM, szaumoeiicrBue ¢ 9HKOIEPOM U T.I1.).

6.2. Onuncaxne npotokosa obmeHa 260



8SMC5-USB
PykoBopgcteo nonb3osarens, Boinyck 2.27.0

" xourposutep u IIK obnamaior 6ydepom obmena. Ilpuasarbie KOMaH/IbI U JAHHBIE, B CJydae UX HAJTUINAA
B KOMaHJe, obpabarbiBaioTcst onauH pa3. To ecTb, mocie 00pabOTKYM 3T JAaHHBIE YIAJAIOTCA u3 Oydepa u
00pabarhIBAIOTCS y2Ke HOBBIE mpwuiieaiue OaiiToel. Kaxkias KOMaHIa COCTOUT W3 YETHIPEXOANUTHON CTPOKWH,
JaHHBIX (ec/iM KOMaH/a uX IpeaycmarpuBaer) u apyxbdaiitHoro kona kourposis CRC eciu komanga comep-
KUT JanHble. JJanable MOTYT TIepechLIaThCs KaK U3 KOMIIbIOTEpa, TaK U KOHTposiepom. Komanaa nepeaaéres
Ha 0O0pabOTKY ec/im OHa pacrno3Hana u, B ciydae nepenadu jgannbix, Kou CRC Bepubiit. [locsie ob6paborku
npureei 6e3 onmboK KOMaHIbI KOHTPOJIJIEDP TOCHIIAET B KOMIBIOTED YETHIPEXOANTHYIO CTPOKY — HAMMe-
HOBAHWE BBIMOJTHEHHON KOMAH/IbI, 3aTEM JAHHBIE, ecjii (OPMAT KOMAHIBI 9TO MPEJIYCMATPUBAELT, 3aTEM 1B,
Gaiita CRC (ecim ecTb JTaHHBIE).

6.2.3 OOpaboTka owWNDOOK Ha CTOpPOHE KOHTpoNepa

6.2.3.1 HeBsepHble kOMaHabl UAN gaHHbIE

Eciu npumieainas B KOHTPOJIJIEP KOMAaHIA HE MOYXKET ObITh WHTEPIPETUPOBAHA, KAK ONPEIE/IEHHAS KOMAH-
Ja YHpaBJ/eHUudA, TO B KOMIIBIOTED HOCBLIAETCA CTPOKA «Errc», KOMaH/a UI'HOPUDPYeTCH, B JaHHBIX TEKYIIero
COCTOSTHUSI KOHTPOJLIIEPA BBICTABJISETCs OUT «KOMaH/Ia HE Pacrno3nanay. Eciu Heono3HanHas KOMaH1a Comep-
2KaJia JIaHHbIe, TO BO3MOXKHO HEBEPHAs MHTEPIIPETAINs IPUHATHIX JAHHBIX KaK HOBbIX KoMaH/. Heobxomuma
CUHXDPOHU3AIINS.

Ecan npumennras B KOHTPOJJIEp KOMaHIA WHTEPIPETAPOBAHA BEPHO, KOMAaHA TTPEIyCMATPUBAJIA TaHHDIE,
onn mpunuid, HO ABa Gadita CRC He coOTBETCTByeT MOJYYEHHBIM C Hell JAHHBIM, TO B JAHHBIX TEKYIIEro
COCTOsTHUST KOHTPOJIIepa ycranapiauBaercs (diar ommbku CRC npurieimmx 1aHHbIX, B KOMIIOTED OCHLIA-
eTcst CTpOKa «errds, TekyImast KoMaHaa urHopupyercst. CHHXPOHM3AINS TTPHEMa/ TIepeIadn ¢ KOMITBIOTEPOM
He HyKHa.

6.2.3.2 Pacuér CRC

CRC paccunTbiBaercs Jiisl TepejaBaeMbiX JTaHHBIX. deTbipe GaiiTa KOMaHIbl B pacdére He ydacrByroT. AJi-
ropur™m CRC na sa3pike Cu:

unsigned short CRC16(INT8U *pbuf, unsigned short n)
{
unsigned short crc, i, j, carry_flag, a;
crc = Oxffff;
for(i = 0; i < nj; i++)
{
crc = crc ~ pbuf[i];
for(j = 0; j < 8; j++)
{
a = crc;
carry_flag = a & 0x0001;
crc = crc >> 1;
if ( carry_flag == 1 ) crc = crc ~ 0xa001;
}
}
return crc;

}

OyHKIUS TOIYIAET YKA3aTe/b Ha MACCUB JaHHbIX pbuf, nauny maHubix B Oaiitax n. OyHKIMs BO3BPAIIAET
aBybaiiTHOE cmoBo - Koa CRC.

IIpumep pacuéra CRC:
Kop xomanasl (CMD): «<homes niam 0x656D6F68

0x68 0x6F 0x6D 0x65
CMD
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Kon xomanasr (CMD): «gpos» unu 0x736F7067

0x67 0x70 Ox6F 0x73
CMD

Kop xomanasl (CMD): «movry nian 0x72766F6D

0x6D O0x6F 0x76 0x72 0x00 0x00 0x00 0xC8 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x53 O0xc7

CMD DeltaPosition uDPos Reserved CRC
€D Termite 3.3 (by CompuPhase) — et
| COM16 95600 bps, 8M1, no handshake | Settings Clear About Close
B30 Gf bd BE home
B0 Gf bd BE home
B7 A0 Bf 73 gpos
B7 70Rf73abelebffeb 000000000000 gposl meana......
000064249385 9=26321 07 ST REL
B Bf 76 72000000cB0000000000000000 rmowve. ...

F3c/ =3
bod Bf 76 72 o

I [+]

6.2.3.3 Cboun nepegaunm

Hawnbosee BeposTHBI caemayiomme cOOM B KaHAJE CBI3W: NCUE3HOBEHHE DAliTa MPHU MPpUEMe WK Ieperade KOH-
TPOJLIEPOM, BO3HUKHOBEHUE JIMIIHErO HaiiTa npu npuéMe Win mepejade KOHTPOIIEPOM U U3MEHEHUE [IPUHSI-
TOrO WJIM TIOCTaHHOTrO Gaiita.COoM mpOWCXOAAT TMPU HECTAHJIAPTHBIX YCJIOBUSIX U OOBIYHO HE HADIIOLAIOTCS
BOOOIIIE.

Perynsipabie ¢cO0r BO3MOXKHBI TIPU HEKAYECTBEHHOM, cioManHoM KabGere USB winu coemmnurensaoM Kabene
Mexay miaramu. [IpoTokos He pas3pabarblBajics JJjis MITATHOrO TPUMEHEHHS B YCJIOBUSIX CHJIBHO HECTa-
OWJIbHOI CBsi3u. B 9acTHOCTH B TAKMX YCJOBUSX PEIKO BO3MO2KHO BBIIIOJIHEHUE HE TON KOMAaHJbL, 9TO ObLIA
TOCTIAHA.

Vcuesnosenne Gaiita Ha CTOPOHE KOHTPOJLIEPA

Baiit, oxxumaemMblii, HO HE MOJTYyYeHHBIN KOHTPOJIEPOM, MPUBOJUT K TaiiMayTy KoMmmbiorepa. IlochbLika ko-
MaHJbl CYATAETCH KOMIbIOTEpOM HeycuemiHoi. Ha 3T1or MOMenT cmHXpOHM3anus nepesadu JTaHHBIX Oyrer
HAPYIIEHA, HO BOCCTAHOBUTCH 10 TaiiMayTy (eciu TaifiMayT KOHTPOJIIEpa MEHbBIE TaiiMayTa KOMIbIOTEPa C
YyUETOM BPEMEHU MEPECHLIKH).

Wcuesnosenne GaiiTa HA CTOPOHE KOMIILIOTEPA,
Baiir, He nosy4eHHbI KOMOBIOTEPOM, IPUBOAUT K TaiiMayTy KoMmibiorepa. CHHXpOHU3AIMS He HAPYIIEHA.

Bosuuknosenune 6aiiTa Ha CTOPOHE KOHTPOJLIEPA,
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Jlunwuii 6aiiT, BOZHUKIINI DU IPUEME KOHTPOJLJIEPOM, IPUBOIAUT K IOy Y€HHIO KOMIIBIOTEPOM OJHOIO UJIU
HECKOJIbKUX «errcy jmbo «errd» (04ueHb peako coderanus «errcs u <errds). IToChIIKA KOMAHIBI CYUTAETCS
meycrerHoi. B nmpuémuoMm Oydepe KOMIbIOTEPA MOXKET MOSBUTHCA HECKOJIHKO «errcy minm «errd» OTBETOB
koHTpOJTepa. Ha 3T0T MOMEHT CHHXpOHU3AIMs HAPYIIIEHA.

Bosuukmosenne 6aiita Ha CTOPOHE KOMIIBIOTEPA

Baiit, Bo3HUKIMMIT TTpu mpuéMe KOMIBIOTEPOM, MPUBOIUT K HEBEPHO MPUHATOW KOMAHIE WJIM HEBEPHOMY
xoay CRC. Kpowme Toro, B mpuémuom Oydepe ocranercs jurmauii Daiit. Ha 10T MOMEHT CHHXpOHU3AIUS
HapPYIIEHA.

M3menenne GaiiTa HA CTOPOHE KOHTPOJIIEPA

Baiit, u3amenusmuiicss npu TpuéMe KOHTPOJIEPOM, TPUBOIUT K TOJYYEHUIO KOMITBIOTEPOM OIHOTO WJIN
HECKOJIbKUX «errcy jmbo «errd» (o4ueHb peako coderanus <«errcy u <errds). IToChbLIKa KOMAHIBI CYUTAETCS
meycrerHoi. B npuémuom Oydepe KOMIbIOTEpA MOMKET MOSIBUTHCS HECKOJIBKO «Eerrcy Jmbo «errds oTBeToB
koHTpoLTepa. OOBIYHO CHHXPOHW3AIIMS HE HAPYIIAETCs, HO PEJIKO OHA MOXKET OBbITh HApYIIeHa.

M3menenne GaiiTa HA CTOPOHE KOMIIBIOTEPA

Baiir, uamenusimiicss mpu npuéMe KOMIbIOTEPOM, TPUBOIUT K HEBEPHO TPUHSITON KOMAHIE WJIM HEBEPHOMY
xoay CRC. Ha 3T10T MOMEHT CHHXPOHU3AIMS HE HAPYIIEHA.

6.2.3.4 BoccraHoB/ieHME CUHXPOHU3ALUU METOAO0M TailiMayTa

Ecsn npu nosiyuenun nakera, BpeMsi MEXK/Iy IIOJIy9€HUEM OJHOI'O MJIA HECKOJIbKUX OAWT BBIXOIWT 33 PAMKHU
TaiiMayTa, TO MOJyYeHHbIE JAHHBIE UTHOPUPYIOTCS, BXOIHOM Oydep ounimaercs. Bpems TaiiMmayra KOHTPOJI-
Jiepa, TOJIPKHO ObITh MEHbIIe TaiiMayTa KOMIbIOTEPA C YI€TOM TMOTPENTHOCTH Ha BPEMSI TEPECHLIKH.

6.2.3.5 BoccraHoBeHUE CUHXPOHU3AUUU METOA0M OYUCTUTENbHBIX HYsen

Hu onna komanna ne nauunaerca uyiném (,\0). Tlosromy BO3MONKEH Takoil METOJ CUHXPOHU3ALUM: KOH-
TPOJIIEP Ha KAXK/IbIi IOJYIeHHBIH HEpBbIii O6afiT KOMaHIbI PABHBIM HY/I0 OTBEYAET HYIEM, a KOMIILIOTED
WTHOPUPYET TepBble OANT OTBETA €CIM OH paBeH HY/IO0 W TIEPEXOIUT K PACCMOTpPEHMIo cieayiomiero. Toraa
B CIydad KOrJa CHMHXPOHHM3AIMa HAPYIICHA HA CTOPOHE KOMIBIOTEDPA MW KOHTPOJJIEPA, HO €IIe He IPOIIIO
BpeMd TaliMayTa KOHTDPOJIIEPa, BO3MOXKEH CJICAYIOMWAA aJIrOPUTM:

Eciiu koMIIbIoTEpOM B OTBET HA MEPEJAHHYI0 KOMAH/Y C JAHHBIME UK 0€3, MOJy9YeH OT KOHTPOJLIepa OTBET
HE Ha Ty KOMAHJLY, «errc» au0o «errd» , TO ¢ KOMIIbIOTEPA B KOHTPOJLIIEDP CPeACTBAMU ONOINOTEKN ITOCHLIAETCS
or 4 10 250 uyseii (orpanundenue B 250 GalT CBA3AHO C AIUHON TPUEMHOTO Oydepa U MPOTOKOJIOM MepeIavn
nanuabix o [12C; a nepenada Menee 4 Hysiell 9acTO HE NPUBEAET K BOCCTAHOBJIEHWIO CHMHXpOHU3aImu). IIpu
9TOM MPOUCXOIUT ITOCTOSTHHOE CUNTHIBAHUE MPUXOAAIINAX OANUT OT KOHTPOJLIEPA, A0 MOSBJICHUS TIEPBOTO HYJIS.
TTocsie 3TOrO ¥ CYUTHIBAHUE U MOCHLIKA MPEKPAIIAIOTCS.

IlpunsTeiit Hysib OOBIYHO HE SBJISETCH HACTHIO HPEJBIAYINEH 1epeiadn, TAK KAK B MOMEHTHI OIIUOOK KOH-
TPOJITIEP TIOJTydaeT oTBeTHI «errcy» / «errds. B pemkux ciyuasx (ocoboe m3MeHeHme GafiTa HA CTOPOHE KOH-
TPOJIIEPA) BO3MOXKHA CUHXPOHU3AIIMsI ¢ HEKOTOPOi NOnbITKY. TakuM 06pa3oM, MPUX0/[ MEPBOro HyJ/is OObIYHO
03HAYAET, 9TO TPUEMHBIH Oydep KOHTPOIEpa YUCT U y2Ke HE 3aMOJTHATC, TTOKA He TPUIET epBasd 3HATNMAST
koMmana. Cpasy mocje Ipuxoza MepBOro HyJiss OT KOHTPOJLIEPA KOMIIBIOTED FOTOB MEPEIABATH CIIEILYIONLY 0
koMmany. OcrabHble HyJil, HAXOISAIIMECS B IIEPEChLIKE, OY/1yT IPOUTHOPUPOBAHBI, TAK KAK IPUIYT JI0 OTBETA
KOHTPOJIJIEPA.

CuHXpOHU3AINS 3aBEPIIEHA.

6.2.4 OOpaboTka owNOOK Ha CTOpoHe OBUbAMOTEKN

IIpakTudecku kKaxkaas GpyHKIMs OUOJIMOTEKN BO3BPAIIAET CTATYC BBIMIOJHEHUs TUMa result .
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Ilocste mocwLIKT 3ampoca KOHTPOJLIEPY OHOIHOTEKA IIPOBEPSIET MTEPBBIE IPUXOsIue 6AfThI TOKA HE BCTPETUT
mepBOe HEHyJIeBOe 3HadeHne. Bee HysmeBbie 0aiiThl urHOpupytoTca. OcranbHble TPUXOAAIHe OANTHI CANTAIOT-
cs 3HaunMbIME. bubanoreka oxumgaer mepsbie 4 Oaiita orBera. Jlajee oHa CpABHHUBAET WX C KOIOM 3AMPOCA
", P HEOOXOAMMOCTH, OKUIAET OCTATbHBIE OAWTHI MaKeTa JaHHbIX. Ecan monydenabie 4 6aiiTa He COOTBET-
CTBYIOT 3aIIPOCY, TO 3aIyCKAETCs MPOELYyPa CAHXPOHUBAIINN OUMCTUTEbHBIMU HYJISIMU, KOMAH/IA BHITOJTHEHA
neycreniHo. Eciu nonydennsie nepsbie 4 Oalita COBIAIAIOT € KOJOM 3allPOCA U B OTBETE CThb €Ile JAHHBIE,
0 mocyte wx nosydenust mposepsiercss CRC kom. Eciiv kKoa HeBepHBI, TO 3aMyCKAETCsT CHHXPOHU3AIINS OUN-
CTUTEIbHBIMU HYJISMU, BBITIOJHEHNE KOMAHIBI CAMTAETCS HEYCIIEITHBIM.

Ecsin omubok #He 00HAPYKEHO, TO KOMAaHAA CYNTAETCH BBHITIOJHEHHON YCIIEITHO U Bo3Bparmaerca result  ok.

Recalve byte

Begin synchronization Timeout

Retrycounter = 4

Discard byte

Clear Input buffer
Decrement Retrycounter
Bytecounter = 64

| Send 64 zeroes W0’ ‘

I

Fetch one byte from Input Butfer

I No
QK

| Decrement Bytecounter ‘

Recelved bytes are equal
ta the sent command?

Bytecounter == OF IS the byte zero? More bytes are expected

for this command?

Synchrenization complete Synchronization complete
Return result_nodewice Raturn rasult_srrar )
Timegut | Recelve data bytes and CRC code

for this command

Reburn result_ak

r

Does data pass
CRC check?

6.2.4.1 Bo3moXxHble 3Ha4YeHUs oTBeTa bubanoreku
o result ok. OmmbOOK Her.

o result _error. Obmas onmmoka. MoxeTr ObITH CBSA3aHa C aNMMapaTHBIMI MTPO0IeMaMHu, OTCYTCTBHEM JIaH-
HBIX B Oydepe mopra, mpeBbiinenneM TaiiMayTos. Takyke MOKeT 03HAYAThH COOM CUHXPOHU3AIUU, KOTO-
pbiit ObuT yerpanéH. Takoit ¢O60it MO OBITH BBI3BAH MOMEXAMU Ha, JIMHUU CBS3U C KOHTpoJuiepoM. Emre
OJHOM MPUYUHON MOKET OBITH HECOOTBETCTBHE MPOTOKOJIOB B MPOIIMBKE U B KOHTPOJLIEDE.

o result nodevice. HeBO3MOXKHOCTDH OTKPBITHS YCTPONCTBA, MOTEPs CBA3W C HAM B IIPOIECCE MEPeadn
JMAHHBIX, HEYIAIHAS CHHXpOHU3aIus. Tpedyercs MOBTOPHOE OTKPBHITHE YCTPOUCTBA U BMEIIATEIHCTBO
IOJIb30BATe .

Ecau ¢yuknmsa Bo3spaimaer ommoOKy, TIO0bIe TIepeIaHHbe B He€ CTPYKTYPDI I/ 3alUCH CINTAIOTCS HEOmpe-
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genéaabiMu. Bo3Bpar Koma OmubKu MOXKET COIMPOBOXKIATHCS 3AIIUCHIO MOAPOOHOI0 COOOIEHNST B CHCTEMHbIH
Jior Ha unix man B stderr Ha windows.

6.2.4.2 TMpoueaypa CUHXPOHU3ALUN OHUCTUTENbHBIMU HYISAMU

Boccranosiierre CHHXPOHU3AIIAN OCYIIECTBIISIETCs] TOCHLIKON HYJIEBBIX OANTOB M CYUTHIBAHWS TPUHUMAEMBIX
GaiiT /10 10sBJIEeHUs 1ePBOro HyseBoro 3uadenus (,,\0). OIIUOHAIBHO MOXKHO B KOHIIE CUHXPOHU3ALUU OYK-
cruth Oydep mopra. Iloceutaercs n3uHadanbuo 64 HysmeBbix Oaiita. Eciam or KOHTpo/Iepa He TPUILIO HU
OJTHOTO HYJIEBOTO DaiiTa 3a BpeMms TaiimayTa, To 64 baiita mockLaatoTcs emre 3 pasa. Ilocie 4 mochLIKy U HETIO-
JIydeHusi HyJIeBOTO 0aifTa yCTPONCTBO CYNTAETCS MOTEPSIHHBIM U OMOIMOTEKA /I0JIKHA BEPHYTH KOJ OIMTHOKH
result _nodevice. B cinydae yiadHOil CHHXPOHM3AIMHU BO3BPAIIAEMbIil KO/ OmubKu result _error.

6.2.5 Koabl ounbok oTBETOB KOHTpOJiiepa

6.2.5.1 ERRC
Orser: (4 Gaiir)

Kon: «errc» mimm 0x63727265

| uint32_t | errc | Komanzga mepocrynaa

Ormucanne

OTBer Ha KOMaHJLy, B CJIy4ae ecjid KOMaH/1a HEU3BECTHA, b0 He MOXKeT ObITh BBINOJIHEHA U /uiu obpaboTana
B JAHHBIA MOMeHT (B JAHHOM COCTOSIHUM). YCTAHABIMBAET COOTBETCTBYIOLIUi Out B nose «flagss crpykrypbl
COCTOAHUA.

6.2.5.2 ERRD

Orser: (4 Gaiir)

Kon: «errd» mmm 0x64727265

| uint32_t | errd | Hesepuble nanHbie

Onucanue

Otser Ha KoMaHay «errdy», yCTaHABIUBAETCS B TOM CJlydae, eC/Id BhIYucauHbIe KoHTposnepoM ganubie CRC
ue coBnagaor ¢ noaydensim nogem CRC. B atom cinydae yecranasiuBaercs 6ur coorBercrus B mose «flagss
CTPYKTYPbL COCTOSIHUSI.

6.2.5.3 ERRV

Orser: (4 Gaiir)

Kon: «errvy mmm 0x76727265

| uint32_t | errv | Hesepnoe 3nasdenne

Onucanne

OrBer HA KOMAH/LY, B CJIy9ae eCTH KOMAHIa KOPPEKTHA, KOHTPOIbHAS CYMMa MPABUIbHAS, HO TIEPEIABAEMbIE
3HadeHus (x0orst Obl OHO M3 HUX) BBIXOJAT 3 JOIMYCTUMbIA AMANA30H U HE MOI'YT ObITh HpUHATHI. [Ipu 3TOM
HEBEPHOE 3HaYeHUE 3aMEHACTCA OAHUM U3 BEPHBIX METOJaMU OKPYIJIEHNA, OrDaHNY€eHUA NI C6paCI)IBaHI/IH B
HEKOe CTAHIAPTHOE COCTOSTHIE. YCTAHABINBAELT COOTBETCTRYOMNIHIT ONT B Tos1e «flagsy cTpyKTyphI cocTostHMSA.
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6.2.6 Bce komaHgbl kKOHTpOsIIEpa

6.2.6.1 Komanga GACC
Kopx xomanger (CMD): «gace» umu 0x63636167.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Otser: (114 6aiir)
uint32 t CMD Komanza
int8 ¢ MagneticBrakeInfo IIponsBomnTens W HOMEDP MATHUTHO-
ro Topmo3a, MakcumasbHas JIIHHA
CTPOKU: 24 CUMBOJIOB.
float MBRatedVoltage HomuuanbHOEe — HANpsiKeHWe — IJIst
YIPABJIEHUS MACHUTHBIM TOPMO30M
(B). Tun garusix: float.
float MBRatedCurrent Homunasbublilt TOK Ajid yupaBjeHus
MareuTHBIM TopMo3oM (A). Tun naH-
wvoix: float.
float MBTorque Yaepxkusatomuit mMomenr (MH wM).
Tun manubix: float.
uint32 t MBSettings @Jraru HACTPOEK MArHUTHOI'O TOPMO-
3a. 91O OMTOBas MACKa I IIOOHTO-
BbIX Ollepaluii.
0x1 - MB_AVAILABLE Eciu duar ycraHosjieH, TO MarHuT-
HBIII TOPMO3 JOCTYHIEH
0x2 - MB_ POWERED HOLD Ecan duaar ycranoBsieH, TO Mar{uT-
HBIE TOPMO3 HAXOAWTCS B PEXKUME
yaepxaHust (aKTUBEH) IIPU [OJAYe
MTUTAHUS
int8 t TemperatureSensorInfo [IpousBomuTenh W HOMEpP TeMIIepa-
TYypHOrO Jardyuka, MakcumasbHas
JJIAHA CTPOKU: 24 CHMBOJIOB.
float TSMin MunnMaIbHaAsA U3MepsieMas TeMIepa-
rypa (rpag Henbcus). Tun naHHbIX:
float.
float TSMax MakcumaibHAsi W3MepsieMas TeMIIe-
parypa (rpag Henbcus) Tun qannbx:
float.
float TSGrad Temueparypubiii rpaguent (B/rpas
Ienbcus). Tun ganneix: float.
uint32 t TSSettings ®jarn  HACTPOEK TEMIIEPATYPHOIO
JaTduKa. JTO OMTOBAas MACKa Ui
MTOOUTOBBIX OMEPAIIHIA.
0x7 - TS TYPE BITS Burbi, orBegaommue 3a TUI TeMIEpa-
TYPHOTO JATYUKA,
0x0 - TS TYPE UNKNOWN Henssectnslit cencop
0x1-TS TYPE THERMOCOUPLE Tepmornapa
0x2 - TS _TYPE SEMICONDUCTOR [lonynmpOBOAHUKOBBINT — TeMIlepaTyp-
HBIN JaTIUK

Continued on next page
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0x8 - TS AVAILABLE Ecan dumar ycraHoBiieH, TO HATINK
TEMIEPATYPHI JOCTYTIEH
uint32 t LimitSwitchesSettings @jiary HACTPOEK KOHIEBBIX BbIKJIIO-

garenei. 9To OUTOBAS MaCKa, IS TMO-
OMTOBBIX OTIEPAIHi.

0x1-LS ON_SW1_ AVAILABLE Eciu ¢aar ycranosieH, TO KOHIE-
BOW LlepeKJ/Iovare/b, HOAKAIOYEeHHbI
K HOXkKKe SW1, nocrymnen

0x2 - LS _ON_SW2 AVAILABLE Eciu ¢daar ycramosieH, TO KOHIE-
BOW HepeKJIovare/b, HOAKIIOYEeHHbI
K HOKKe SW2, nocrymnen

0x4 - LS _SW1_ACTIVE LOW Ecim ¢daar ycramosien, To KOHIe-
BOW HepeKJIIoYaTesb, NOAKIIOYEeHHbIN
Kk HOXkKe SW1, cumraercs cpaboras-
IIIAM TI0 HU3KOMY YPOBHIO HA, KOHTaK-
Te

0x8 - LS _SW2_ ACTIVE LOW Eciu daar ycranoBien, To KOHIIE-
BO# MEPEKJII0YATEh, TTOIKII0YEHHBIH
K HOXKKe SW2, cumraercsd cpabOTaB-
UM TI0 HU3KOMY YPOBHIO HA, KOHTaK-

Te
0x10 - LS _SHORTED Ecan dnar ycranoBieH, To KOHIIEBbIE
[IePEeKJIIOIATe N 3AMKHY ThI
uint8_t Reserved [24] 3apesepsuposato (24 Gaiir)
uintlé_t CRC Kontposbphas cymma

Onucannme: Yrenne nadopmalum 0 JOMOJHATETHHBIX akceccyapax n3 EEPROM.

6.2.6.2 Komanga GBRK
Kon xomanasr (CMD): «gbrks nn 0x6B726267.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (25 Gaiir)
uint32 t CMD Komanna
uintl6_t t1l Bpewms B Mc MexXIy BKIIOYEHUEM ITH-
TaHUA MOTOPA U OTKJ/IIOYEHHEM TOP-
MO3a.
uintl6_t t2 Bpems B MC Mexay OTKIIIOYEHHEM

TOPMO3a ¥ TOTOBHOCTBIO K JIBUYKEHHUIO.

Bce komanapr [BuKEHHS HAYUHAIOT

BBITTOJIHATHLCS TOJHKO TI0 MCTEUEHUN

9TOTO BPEMEHH.

uintl6_t t3 Bpems B MC Mexky OCTAHOBKOW MO-

TOpa ¥ BKJIIOYEHNEM TOPMO3a.
Continued on next page
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uintl6_t t4 Bpewmsa B Mc MeXK Ty BKITIOYEHUEM TOD-
MO3a W OTKJIIOYE€HWEM MHTAHUS MOTO-
pa.
uint8 ¢t BrakeFlags @marn. 10 OGUTOBAST MacCKa JJIsT TMO-
OMTOBBIX OTIEPAIHi.
0x1 - BRAKE ENABLED Viupasiienune TOPMO30M BKJIIOYEHO, €C-
i pJrar yCTaHOBJIEH.
0x2 - BRAKE ENG_PWROFF TopMO3 OTKII09aeT MUTAHAE [IAr0BO-
ro MOTopa, eciau ¢Jrar yCTaHOBJIEH.
uint8_t Reserved [10] 3apesepeuposano (10 GaiiT)
uintl6 _t CRC Konrpoapnas cymma

Ommucanne: Urenne HACTPOEK YIIPABIEHUS TOPMO30M.

6.2.6.3 Komanpga GCAL
Kop komanasr (CMD): «gcals min 0x6C616367.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orser: (118 Haiir)

uint32 t CMD Komanza

float CSS1_A Koaddunment MacCHITabupPOBAHMUST
JIJIsT aHAJIOTOBBIX M3MEPEHUH TOKa B
obMoTKe A.

float CSS1_B Kosdpdunment capura mjs aHaioro-
BBIX M3MEpeHuil Toka B 0OMOTKE A.

float CSS2_A Kosdbunment MacLTabupoBaHus
JIJIsT QHAJIOTOBBLIX M3MEPEHUH TOKa B
obmotke B.

float CSS2_B Kosddunuent capura ajas aasoro-
BBIX M3MepeHuil Toka B 0omorke B.

float FullCurrent A Koaddunment MacHuITabupoBaHUs
JIJIsT AHAJIOTOBBIX M3MEPEHUH MOJTHOTO
TOKA.

float FullCurrent B Ko dunument capura mjs aHaIoro-
BBIX M3MEPEHUH MOJTHOTO TOKA.

uint8_t Reserved [88] 3apesepruporano (88 GaiT)

uintl6 _t CRC Kontponpuas cymma

Onucanne: Komanna arerns kaanOpoBodHbX K03h durmenTos. KoMaH1a TOJBKO I TPOU3BOAATES. JTa,
bYHKIWS 3aM0THIET CTPYKTYPY KATUOPOBOUHBIX KOIGDDUIUEHTOB. DTU KOIDMUITHEHTHI UCITOI3YIOTCS JIITsT
nepecuéra kKomoB AIIIl B Toku 0OMOTOK M IOJIHBLA TOK morpebsienus. KosaddpuuuenTol crpynnupoBatbl B
napol, XXX A u XXX _B; napsl upeacrasisaior coboit koddduiimenTsl JuneiiHoro ypasuenus. Ilepsbiii Ko-
s¢ddunneHT - TaHTEHC yTyIa HAKJIOHA, BTOPOii - nocTosinHoe cMmernenne. Takum o6pasom, XXX  Current[mA]
= XXX A[mA/ADC|XXX ADC_CODE[ADC] + XXX B[mA].

6.2.6.4 Komanpa GCTL
Kon xomanasr (CMD): «gctly mimu 0x6C746367.
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Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orser: (93 Gaiir)
uint32 t CMD Komanna

uint32 t MaxSpeed

MaccuB ckopocreii (B [MOJHBIX 1A~
rax), UCIOJIb3YIOLMICS DY yIIPABJIE-
HUM JIPKONCTUKOM MJIM KHOTIKAMMU BJIe-
Bo/Brpaso. Juamason: 0..100000.

uint8 ¢ uMaxSpeed

Maccus ckopocreii (B MuUKpomarax),
UCTIONB3YIOMIUACST TIPU  YITPABJICHUN
JIPKOUCTUKOM WM  KHOTKAMY  BJIE-
BO/BIpaBo. BenwuwHa MUKpomiara u
JIMAIa30H JOMYCTUMBIX 3HAYEHUN JJTsd
JIAHHOT'O TI0JIsE 3aBUCAT OT BbHIODAHHO-
ro pexkuma JesieHus wara (CM. 1noJie
MicrostepMode B engine _settings).

uintl6 t Timeout

Timeout[i] - Bpemsi B Mc, 10 ucrede-
HHUM KOTOPOIO YCTAHABJIUBAETCHA CKO-
pocrs max_speed[i+1] (mcnom3yer-
CA TOJILKO TIPU YNPABJIEHAN KHOIKA-

uintl6 t MaxClickTime

Makcumasbaoe Bpemst Kiuka (B Mc).
Jo mcredennst 5TOro BpeMeHu TepBast
CKOPOCTH HE BKJIIOTAETCS.

uintl6_t Flags

®naru. 910 6uTOBag MacKa JJsd II0-
OMTOBBIX OTIEPAIHii.

0x3 - CONTROL_MODE_BITS

Burebl ynpasneans MOTOPOM € TIOMO-
WIBIO JIZKOMCTHKA WM KHOIOK BJIE-
BO/BLIPABO.

0x0 - CONTROL_MODE_OFF

YupaBjeHue OTKJIIOYEHO.

0x1 - CONTROL_MODE_JOY

YrpaRraeHne ¢ TTOMOIIBIO I¥KONCTUKA.

0x2 - CONTROL MODE LR

YupasiieHue ¢ MOMOIIBIO KHOTIOK BJTe-
BO/BIIPABO.

0x4- CONTROL_BTN_LEFT_PUSHED OPEN

Haskaras jieBast KHOTIKA COOTBETCTBY-
€T OTKPBITOMY KOHTAKTY, €CJIH JTOT
dar ycTaHOBJIEH.

0x8- CONTROL_BTN_RIGHT PUSHED_OPEN

{ Haxxatass mpaBasg KHOTKAa COOTBET-
CTBYET OTKPBITOMY KOHTaKTY, €CJIU
3TOT (b1ar ycTaHOBIIEH.

int32_t DeltaPosition Cwmermenne (mesnbra) mozuiuu (B MOJ-
HBIX II1arax)
intl6_t uDeltaPosition JpobHast 9acTb CMEIEeHnusT B MUKPO-

marax. Vcnosb3yercss TOJIBKO € Ina-
TOBBIM [BUTATENEeM. Bemmumua Muk-
pollara " JHANA30H JOIYCTHMBIX
3HAYMEHUH [ JAHHOTO IIOJSl 3aBH-
CAT OT BBIOPAHHOIO pEXKHMa Jeje-
nus wara (cm. nose MicrostepMode
B engine _settings).

Continued on next page
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uint8 t

Reserved [9]

3apesepBuposano (9 Gaiir)

uintl6 t

CRC

Kontponbras cymma

Omnucanne: Yrenne nacrpoek yupassenust moropoMm. IIpu Beibope CTL MODE=1 BkJitouaercs ynpasie-
HHE MOTOPOM C TIOMOIIBIO JIZKORCTHKA. B 3TOM peskuMe nMpu OTKIOHEHUH [PKONCTHKA HA MAKCHMYM JBUTATEITH
crpemuTcs ABurarbes co ckopocrbio MaxSpeed [i], rae i=0, eciu npebLay UM UCIIOJIL30BAHUEM ITOIO Pe-
KnuMa He ObITo BhiOpano apyroe i. Knomkn nepekmovaior Homep ckopoctn i. I[Ipn seibope CTL _MODE=2
BKJIIOUAETCS YIIPABJIEHNE MOTOPOM € TTOMOIIBHI0 KHOTOK left /right. TIpu HaxkaTun HA KHOTIKY JBUTATENh HAYN-
HAeT JIBUIaThCs B COOTBETCTBYIOIIYIO CTOPOHY €O cKopocThio MaxSpeed [0], o ucrevennn Bpemenu Timeout|i]
MoTop apuraercs co ckopocrbio MaxSpeed [i+1]. IIpu nepexone or MaxSpeed [i] na MaxSpeed [i+1] neii-
CTBYeT YCKOPEHUEe, KaK OOBbIYHO.

6.2.6.5 Komanpga GCTP
Kop xomanasl (CMD): «getp» niam 0x70746367.

3anpoc: (4 Gaiir)

| uint32_t

[ CMD

Komamna

Orser: (18 Gaiir)

uint32 t

CMD

Komanna

uint8 t

CTPMinError

Muanmanbaoe orauume mmaros ITJ1
OT TIOJIOXKEHUsT SHKOJEPA, YCTAHABJIIH-
saioriiee piiar STATE RT ERROR.
Nsmepsierca B mmarax LT,

uint8 t

CTPFlags

®rarn. D10 OUTOBAas MacKa JJIsL I10-
OUTOBBIX OIEPAITHIA.

0x1 - CTP_ENABLED

KonTpoah mTO3WIUN BKJIOYEH, €CIn
duar ycraHOBJIEH.

0x2 - CTP_BASE

Yupapmenre MOJOKEHHEM OCHOBAHO
Ha JJATYWKE BPAIIEHUS, €CJN YCTAHOB-
JtleH 370T (hJar; B MPOTUBHOM CIIydae
- Ha 9HKOJIEpe.

Ox4 - CTP_ALARM_ON_ERROR

Boittu 8 cocrostane ALARM npu pac-
XOYKIEHWY MO3WINK, ecau (jar ycra-
HOBJIEH.

0x8 - REV_SENS_INV

Cencop cumraercs aKTUBHBIM, KOTJA
"Ha HéM (, WHBEPTHWDPOBAHWE JEJIAET
akTuBHBIM ypoBeHb 1. To ecth ec-
JIU He WHBEPTUPOBATH, TO JEHCTBY-
er obbraHas joruka - 0 370 cpabarTsi-
BaHue/aKTUBaLMs /AKTUBHOE COCTOsI-
HUeE.

0x10 - CTP_ERROR_CORRECTION

KoppekTupoBarh OImubdKu, BO3HWKA-
fOIie [PU MPOCKATb3bIBAHUU, €CITU
daar ycranossen. Paboraer TOIBKO ¢
sukozmepomM. HecoBmectnmo ¢ daarom
CTP_ALARM_ ON_ERROR.

uint8 t

Reserved [10]

3apesepsuposano (10 Gaiir)

Continued on next page
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Tabnuuya 6.15 — continued from previous page
| uint16_t | CRC | KonTposbHas cymMmma

Omnucanwme: Yrenue HACTPOEK KOHTPOJIA 1103ULUK (JJ1s LaroBoro apuraresis). pu yupasiaenuu T ¢ suko-
nepom (CTP_BASE 0) nosiBisieTcst BO3MOXKHOCTH O0HAPYKUBATH MOTEPIO maros. KoHTposiep 3uaeT Koi-Bo
mraros Ha 000opor (GENG::StepsPerRev) u pasperenune sukonepa (GFBS::IPT). IIpu B/IOUeHUN KOHTPOJIsI
(baar CTP_ENABLED), KouTpoJLIep 3all0MUHAET TEKYIIyIO m03utuio B marax 1I/] u TeKyuyo no3uiuio
sHKozepa. Jlanee, Ha KaXKJIOM Iare MO3UIUs YHKOIEPA MPEOOPA3OBBIBACTCS B IIATM ¥, €CJIU PA3HUIA OKa-
spiBaercs Gosibie CTPMinError, ycranasnusaercs dpiar STATE CTP _ERROR. Ilpu ynpasneaunn 1T ¢
nparunkom o6oporos (CTP _BASE 1), nosurust KOHTpoIUpyeTcs 1o Hemy. 110 akTuBHOMY (DPOHTY Ha BXOZE
CHHXPOHU3AINY KOHTPOJIJIEP 3allOMUHAET TEKyIlee 3HadeHwue maros. /lajee, mpu Kaxkaom o00poTe TpoBe-
pseT, Ha CKOJIbKO IaroB cMmectusuch. Ilpu paccorsacoBanuu 6oee CTPMinError ycranasnuBaercs diar
STATE _CTP_ERROR.

6.2.6.6 Komanga GEAS
Kopx xomanaer (CMD): «geass mnu 0x73616567.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza

Orset: (54 Gaiir)

uint32 t CMD Komanza

uintl6_t stepcloseloop  Kw Koaddunment cmermenust peanbHO

M 3aJaHHOI cKopocTH, AmanasoH [0,
100], 3navenue no ymosdanuio 50.
uintl6_t stepcloseloop Kp low Ob6parHasg CBA3b MO TIO3WIIMA B
30HE MAJIbBIX CKOPOCTEH, IMamma3oH
[0, 65535], 3HaYEHHE MO YMOTIAHUIO
1000.

uintl6_t stepcloseloop Kp high Ob6parHast cBSA3b MO TO3WUIAKA B 30HE
GOIBIIMX CKOpocTedf, auanasoH [0,
65535], 3Hauenue 1m0 ymondanuio 33.
uint8 t Reserved [42] 3apeseprupoBaHo (42 GaiT)

uintl6 _t CRC Konrponpuas cymma

Onucanwme: Urenne pacmupeHHBIX HACTPOEK.

6.2.6.7 Komanga GEDS
Kon xomanasl (CMD): «geds» uam 0x73646567.
Banpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza

Orser: (26 Gaiir)

| uint32_t | CMD | Komanza ‘
Continued on next page
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uint8 t

BorderFlags

®aru, onmpeaesIoNnIne THIT TPAHATL K
TIOBE/ICHIEe MOTOPA TPH UX TOCTHIKe-
HAM. DTO OMTOBAg MAaCKa JJid MOOH-
TOBBIX OIlePaldii.

0x1 - BORDER IS ENCODER

Ecim dmar ycranoBjeH, TpaHUIIbI
OTIPENIENIAIOTCS TPEIYCTaHOBIEHHBIMA
TOYKAME Ha InKajge mno3uiuu. Ecmu
dar cOpolreH, TPAHUAIBI ONPEIeIs-
I0TCsl KOHIEBBIMY BbIKJIIOYATEISIMHU.

0x2 - BORDER_STOP_LEFT

Ecau ¢dmar ycranosnen, MoTop ocra-
HABJIMBAETCS [IPU JOCTUKEHUU JIEBOI
PAHUIIBI.

0x4 - BORDER_STOP_RIGHT

Ecau duaar ycranosiieH, MOTOp ocCTa-
HaBJIUBAETCA IIPU JIOCTUKEHHUU IIpa-
BOW IpaHUIIbI.

0x8 - BORDERS SWAP MISSET DETECTION

Ecmu daar ycranosmeH, MoTop ocra-
HaBJINBACTCA IIPDU JOCTHZKEHUN O6OI/IX
rpamur. Hy»keH ams mpemorsparie-
HUA IIOJIOMKH JBHUIaTe A IIPU HEIIpa-
BUJIBHBIX Hac'rpoﬁKax KOHIIEBBIX BbI-
KJo4daTeaeit

uint8 t

EnderFlags

®iaru, omnpenendroe HACTPOUKU
KOHIIEBBIX BbIKJIIOYaTeseif. 91o 6uro-
Basi MaCKa, JJIsi MOOUTOBBIX OMTE€PAIHii.

0x1 - ENDER_SWAP

Ecau ¢ar ycramsossieH, mepBblit KOH-
LEBOIi BBIKJIIOYATE b HAXOIUTCS CIIPa-
Ba; WHAtE - CJIeRa.

0x2 - ENDER_SW1_ACTIVE _LOW

1 - Komnrmepoit mepekovaTenb, Mo-
KJITOYeHHbIH K HOXKKe SW1, canraercs
cpabOTABIIMM 110 HU3KOMY YPOBHIO HA
KOHTAKTE.

Ox4 - ENDER_SW2_ACTIVE _LOW

1 - Komnrmepoit mepekovaTenb, Mo-
KJIIOYeHHbIH K HOXKKe SW2, canraercs
CpabOTABIIIUM IO HU3KOMY YPOBHIO HA,
KOHTAKTE.

int32_t

LeftBorder

Ilo3uruss JeBoit TpaHUIBI, UCIOJIb-
3yercsd  ecau  ycraHosjeH  cuiar

BORDER IS ENCODER.

intl6_t

uLeftBorder

ITo3urust 7€BOM TpaHUIBI B MHKPO-
marax (MCHOJIb3yercss TOMBKO C Ia-
TOBBIM JBHUTaTEseM). Bemnmunna Muk-
pollara " JHANA30H JOIYCTHMBIX
3HAYEHUN JJId JAHHOLO IOJA 3aBHU-
CAT OT BBIOPAHHOIO DEXKHMa Jeje-
nusg mara (cm. nose MicrostepMode
B engine _settings).

nt32_t

RightBorder

Ilogunmss mpaBoil TpaHWUIBI, WC-
MMOJIb3YeTCsl €CJIM YCTAHOBJIeH pirar

BORDER_IS_ENCODER.

Continued on next page
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nt16_t

uRightBorder

Ilo3ummst mpaBoii TpAHWUIIBI B MUKPO-
marax (MCIoJIb3yeTcsi TOJIBKO C IIa-
TOBBIM ,ILBI/IFaTeJ'IeM). Bennuuna mMuk-
ponrara #W AHAIIA30H OJOIIYCTHUMBIX
3HAYEHUN JJIst JAHHOI'O IOJIsi 3aBU-
CAT OT BBIOPAHHOTO DEKUMA, IeJIe-
Hus mara (cM. mose MicrostepMode
B engine settings).

uint8 t

Reserved [6]

apesepsuposano (6 Gaiir)

uintl6 t

CRC

KonTponbras cymma

Onucanne: Yrenue HaCTPOEK I'PaHUIl 1 KOHIIEBBIX BBIKJIIOUATEIeH.

6.2.6.8 Komanga GEIO
Kon xomanasr (CMD): «geio» unu 0x6F696567.

3anpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Orser: (18 Gaiir)
uint32 t CMD Komanna
uint8 t EXTIOSetupFlags ®raru HACTPOIKM DPaOOTHI BHEIIHE-
T'0 BBOJA-BBIBOJA. DTO OUTOBAS MACKA
JIJIsT TOOUTOBBIX OTIEPAITHiA.
0x1 - EXTIO _SETUP_OUTPUT Eciu dmar ycranossieH, To HOXKKA B
COCTOSIHMM BbBIBOJIA, MHAYE - BBOJIA.
0x2 - EXTIO _SETUP INVERT Ecau duaar ycraHosisieH, TO Hy/IH CUU-
TAOTCSI AKTUBHBIM COCTOSTHHEM BBIXO-
Ja, a crajaomue (PPOHTHI KaK MO-
MEHT TIOJIAYN BXOJHOTO CHUTHAJIA.
uint8 t EXTIOModeFlags ®arm HACTPOUKHU PEIKUMOB BHEIITHE-

I'0 BBOJA-BBIBOJA. JTO OUTOBAA MACKA
JI7Isi TIOOUTOBBIX OIIEPAIIHIL.

Oxf - EXTIO SETUP MODE IN BITS

Butel, oTBewaromme 3a TOBeIEHUE
IIpu Iepexo/ie CuruaJjia B akTUBHOE CO-
CTOdHHue.

0x0 - EXTIO_SETUP_MODE_IN_NOP

Hudero ne nenars.

0x1 - EXTIO_SETUP_MODE_IN_STOP

ITo nmepennemy GppOHTY BXOIHOIO CHT-
HaJla JeaeTcst OCTAHOBKA JTBUTATENISI
(sxBuBasient komauabr STOP).

0x2 - EXTIO_SETUP_MODE_IN_DPWOF

Boimosiasier komanxy PWOF, obecro-
4quBast OOMOTKH JIBUTATEJIs.

0x3 - EXTIO_SETUP_MODE_IN_MOVR

Brmonuasercs komanga MOVR ¢ no-
CJAEJHUMU HACTPOUKAMHU.

0x4 - EXTIO_SETUP_MODE_IN_HOME

Boimomuserca komanaa HOME.

0x5 - EXTIO_SETUP_MODE_IN_ALARM

Boittu B cocrosane ALARM npu me-
PEXO/Ie CUTHAJIA B AKTUBHOE COCTOsI-
HUe.

Continued on next page
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0xf0 - EXTIO SETUP MODE_ OUT _ BITS Buts! BEIOOpA MOBEIEHUA HA BLIXOJE.

0x0 - EXTIO _SETUP_ MODE_OUT_OFF Hoxxka Bcerga B HEAKTHBHOM COCTOSI-
HUH.

0x10 - EXTIO SETUP MODE OUT_ ON Hoxxka Bcerja B aKTHBHOM COCTOS-
HUML.

0x20- EXTIO SETUP MODE OUT_ MOVING | Hoxka HAXOZUTCA B aKTUBHOM COCTO-
STHWW TIPA TBUYKEHUH.

0x30 - EXTIO SETUP MODE OUT ALARM | Hoxka HAXOAWTCS B aKTHBHOM COCTO-
STHUW TIPM HAXOYKJEHUHM B COCTOSIHUH
ALARM.

0x40- EXTIO SETUP MODE OUT MOTOR _ ONoxka HAXOAUTCS B AKTUBHOM COCTO-

AHUMA IIPDU IIOJa4€ IIUTAHUA HA 0O6MOT-

K.
uint8_t Reserved [10] Bapesepsuposano (10 Gaiir)
uintl6_t CRC Kontpoabuast cymma

Omnucanwme: Koman/a yrenus napamerpoB HaCTPOAKYU PEKMMOB BHEIIHEI'O BBOJIA/BbIBOJIA.

6.2.6.9 Komanga GEMF
Kop xomanasr (CMD): «gemf» nam 0x666D6567.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (48 Gaiir)
uint32 t CMD Komanza
float L NHayKTHBHOCTH OOMOTOK JBUTATEJIS.
float R ComnpoTusiienne 0OOMOTOK JIBUTATEJIS.
float Km DrekTpoMexaHIecKuit KO3 Duim-

€HT JIBUTATEJIs.

uint8 t BackEMFFlags ®jarm aBTOHACTPOEK ITaroBOTO JTBU-

raTesisi. 9T0 OMTOBasA MacCKa JJIs IO-
OUTOBBIX OIEPAITHIA.

0x1 - BACK_EMF INDUCTANCE_ AUTO @Jiar aBTOOTPEIEIEHHST HH/IYKTHBHO-
CcTH OOMOTOK JIBHUTATEJIS.
0x2 - BACK_EMF_ RESISTANCE AUTO ®jar aBroonpeseseHns CONPOTUBIIE-
HUST OOMOTOK JIBUTATEJIS.
0x4 - BACK_EMF KM AUTO @iar aBTOONpEIETIEHNS TEKTPOME-
XaHUIECKOro KoddpuimeHTa aBura-
e,
uint8 t Reserved [29] BapesepBupoBaHo (29 GaiiT)
uintl6_t CRC Kontpoaruast cymma

Ommucanne: Urenne 31eKTPOMEXaHMIECKUX HACTPOEK ITAaroBoro apuraress. HacTpoiiku pa3numdHbl i pas-
HBIX JIBUraTeJel.

6.2.6.10 Komanga GENG
Kop xomanasr (CMD): «geng» uian 0x676E6567.
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Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orser: (34 Gaiir)
uint32 t CMD Komanna

uintl6 t NomVoltage

HomunanbHoe HampsizKeHHEe MOTOPA B
necarkax mB. Konrposmep Oyaer co-
XPAHATh HAMPSXKEHNE HA MOTODE He
BbIIlIe HOMHHAJIBHOTO, €CJIN YCTAHOB-
men ¢uar ENGINE LIMIT VOLT
(ucnosb3yercs Toabko ¢ DC gsurare-
Jjem).

uintl6 t NomCurrent

HomubanbHBIT TOK 4Yepe3 MOTOp
(B MA). Tok crabunausupyercs st
MIArOBBIX © MOXKeT ObITb Orpa-
wuden  ausa DC(eciu  ycranossien
daar ENGINE LIMIT CURR).
Hwamnazon: 15..8000

uint32 t NomSpeed

Homunanpuas (MakcumasibHasi) CKO-
pocTh (B EJBIX TTarax /C WIu rpm JIjist
DC wm maroBoro aBurarenist B pEXKH-
Me BeJylero suko/epa). Konrposuiep
Oy/1eT COXpaHATbL CKOPOCTh MOTOPa He
BbIIIE HOMUHAJbHOM, €CAM yCTaHOB-
men ¢aar ENGINE LIMIT RPM.
Hwuamnazon: 1..100000.

uint8 ¢ uNomSpeed

MukporaroBast 9acTb HOMHHATBHOIT
ckopocru  MoTopa  (Mcuosb3yercs
TOJIBKO C IIIarOBBIM ABI/II‘aTeJIeM) .
Be.HI/ILII/IHa MHKpOIIara " JIWalla30H
JOIMYCTUMbBIX 3HaUYEHU JJId  JaHHO-
'O II0Jd 3aBUCAT OT BbI6paHHOI‘O
pexuMa JAesjeHud IIara (CM. 110J1€
MicrostepMode B engine _settings).

uintl6 t EngineFlags

Oaru, yupasisomue paboToi MOTO-
pa. 910 HGuroBasi MacKa ISl TOOUTO-
BbIX Ollepaluii.

0x1 - ENGINE REVERSE

®gar pesepca. CBA3bIBaET HAIPABIIE-
HUE BpPAIEHUs MOTOpPa C HAIPaBJe-
HHEeM c4deTa Tekyieil mosunuu. [lpn
coporrenroM duare (Mo yMOTIAHHIO)
TPUKJIQIbIBaEMOE K MOTOPY TIOJIOZKU-
TEJIbHOE HaIpPAZKEHNE YBEJINYIUBACT
cuerdynk no3unuu. 1 maobopor, mpu
YCTAHOBJEHHOM (pJIare CIETINK MO3H-
YA yBEJIUYUBAETCH, KOIJa K MOTOPY
TIPUJIOKEHO OTPHUIATENILHOE HATps-
xenne. M3menure cocrosame uara,
€CJTH IIOJIOZKUTEJIbHOE BpAaIl€eHue MO-
TOPpa YMEHbIIAET CYCTYUK ITO3UIHH.

Continued on next page
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0x2 - ENGINE_CURRENT_AS_RMS

®jar WHTEPIPETANnNd 3HAYEHUS TO-
ka. Ecim duar cuar, Tto 3amaBae-
MO€ 3HAaYeHWe TOKA HHTEPIPETHPY-
ercd KaK MaKCHUMAJIbHAsS aMILIATY-
Ja Toka. Ecau ¢aar ycranosieH, TO
3a/1aBaeMoe 3HadeHne TOKa WHTep-
MPETUPYETCS KAaK CPEIHEKBAIPATHY-
HOE 3HAYEHHE TOKa (JJId IaroBOro)
W KAK 3HAYEHUe TOKA, TOCIYUTAHHOE
13 MaKCUMAJIbHOTO TEILJIOBBLICTIEHUS

(BLDC).

Ox4 - ENGINE_MAX_SPEED

®ar MakcuMaabHON ckopoctn. Ecmm
dutar ycraHOBIEH, BUXKEHHE TPOUC-
XOIMT HA MAKCUMAJIbHOU CKOPOCTH.

0x8 - ENGINE ANTIPLAY

Kommnencamusa marodra. Ecam dmar
YCTAHOBJIEH, MO3UIMOHEP Oymer Mmoj-
XOAWTH K 338JJaHHON TOYKe BCeraa C Ofl-
HO¥ cTopoHbl. HampuMmep, pu moaxo-
Je CJeBa HUKAKUX JOTMOJTHUTEIHLHBIX
JeificTBUIl HE COBEPIIAETCH, & ITPH TO/I-
XO7le CIpaBa TO3UIMOHED TPOXOIUT
TEeJIEBYIO MO3UIHUIO0 HA 33JaHHOE Pac-
CTOSTHUS U BO3BPAIIaeTCs K Hell ondaTh
2Ke CIIpaBa.

0x10 - ENGINE_ACCEL_ON

VYckopenwne. Ecnu dutar ycranosies,
JIBH2KEHHE TPOUCXOIUT € YCKOPEHUEM.

0x20 - ENGINE LIMIT VOLT

HomunanpHOE HAIpsiZKEHHE MOTODA.
Ecnu ¢mar ycranoBnen, Hampsike-
HUHEe HAa MOTOpPEe OrPAHUYNBAETCS
3aJAHHBIM  HOMUHAJIbHBIM  3HAYe-
HueM (ncnonb3yercst  Tonbko ¢ DC
JIBUTATEIIEM).

0x40 - ENGINE _LIMIT _CURR

Homunanbubrii Tok Motopa. Ecan
dar ycraHoBi€H, TOK UYepe3 MOTOD
OTDAHWYMBAETCS  3AJAHHBIM  HOMHU-
HAJIbHBIM  3HAaYeHHeM (KCHOJIb3yeTCs
ronbko ¢ DC aurarenem).

0x80 - ENGINE LIMIT RPM

HomunanbHas gacToTa BpameHus Mo-
Topa. Ecim daar ycranosnen, gacto-
Ta BPAIIEHNs OTPAHTINBAETCS 3aIaH-
HBIM HOMHWHAJIbHBIM 3HAYEHUEM.

intl6 t Antiplay

KoaudvecTBo 11aroB aBuTATENS WA
UMIIyJIbCOB 9HKO/EPA, HA KOTOPOE II0-
3unuoHep OyJeT oTbe3:kaTb OT 3a-
ITAHHON IO3UIINH AJd IOIXOIa K Heit
¢ omHON m TOH ke cropoHbl. Mc-
MOJIb3YeTCsI, €CJIU YCTAHOBJIEH irar
ENGINE ANTIPLAY.

Continued on next page
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uint8 t MicrostepMode

HacTpoiikm MHUKPOINTaroBoro pexKu-
Ma(MCIOIb3YeTCsT TONBKO € IMTArOBbIM
apuraresiem). BesuuuHa MUKpOIa-
ra #©W OJUalla30H OJOIYCTHMBIX 3Ha-
YeHMH JJisi JIJAHHOI'O IIOJIsi 3aBUCAT
OT BBIOPAHHOTO pEXWMA JIEJICHUS
mara (cm. mose MicrostepMode B
engine settings). 9o GuroBas Macka
JI7Isl TIOOMTOBBIX OTIEPATIHIA.

0x1 - MICROSTEP MODE_ FULL

[TostHOIIATOBBIHM pEeKUM.

0x2 - MICROSTEP MODE_FRAC 2

Henenue mara 1/2.

0x3 - MICROSTEP_MODE_FRAC 4

Henemnne mrara 1/4.

Ox4 - MICROSTEP MODE _FRAC 8

Henenne mrara 1/8.

0x5 - MICROSTEP _MODE_FRAC_16

Henenne mara 1/16.

0x6 - MICROSTEP _MODE_FRAC_32

Henenne mara 1/32.

0x7 - MICROSTEP _MODE_FRAC_64

Henenne mara 1/64.

0x8 - MICROSTEP_MODE_FRAC_128

Henenue mara 1/128.

0x9 - MICROSTEP _MODE_FRAC_ 256

Henernne mara 1/256.

uintl6 t StepsPerRev

KosmuecrBo mosbix 1maros Ha 000-
pOT(UCIOIB3YETCs TONBKO € IArOBBIM
neuraresnem). dunanaszon: 1..65535.

uint8_t Reserved [12]

3apesepsuposano (12 Gaiir)

uint16_t | CRC

KonTponbras cymma

Onucannme: Urenne HacTpoek MOTOpa. HACTPOHKM OMpEIeIsiOT HOMWHAIBHBIE 3HAUEHNST HAPSIKEHWST, TO-
Ka, CKOPOCTH MOTOpA, XapaKTep ABWKeHWd u TN MoTopa. Iloxkasyiicra, 3arpyzkaiiTe HOBble HACTPOUKH KO-
TJa BBl MeHseTe MOTOp, SHKO/Aep Wi no3unuonep. IlomauTte, 9T0 HEMpaBuIbHbIE HACTPOUKH MOTOPA MOTYT

MTOBPEIUTH 00OPYIOBAHIE.

6.2.6.11 Komanga GENI
Kop xomanasr (CMD): «geni» nan 0x696E6567.
Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orset: (70 Gaiir)
uint32 t CMD Komanza
int8 t [IpousBoauTenn IIpousBoauTEN. MakcumaabHast
JJINHA, CTPOKM: 16 CMMBOJIOB.
int8 t PartNumber Cepus u Homep mozesun. Makcumaiib-

Has JJIUHA CTPOKU: 24 cMMBOJIA.

uint8_t Reserved [24]

3apesepsuposano (24 Gaiir)

uint16_t | CRC

KonTponbraas cymma

Omnucanue: Yrenue undopmarmu 06 sukonepe uz EEPROM.

6.2.6.12 Komanpga GENS
Kopx xomangpr (CMD): «gens» umu 0x736E6567.
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Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orser: (54 Gaiir)
uint32 t CMD Komanna
float MaxOperatingFrequency Makcumanbuas vacrora (k['n). Tun
nannbix: float.
float Supply VoltageMin MuanMaTbHOE HAMpSKEHNe TUTAHUS
(B). Tun nanubix: float.
float Supply VoltageMax MaxkcumMasibHOE HATIPSKEHNE TTUTAHUS
(B). Tun garusix: float.
float MaxCurrentConsumption MakcumasibHoe norpebsienne TOKa
(MA). Tun nanusix: float.
uint32 t PPR Konuuectso orcuéros Ha o6opor
uint32_t EncoderSettings ®j1arm HaCTPOEK SHKOIEPaA. DTO OUTO-
Basl MaCKa, JIjisi TOOUTOBBIX OTEPATIHii.
0x1 - ENCSET DIFFERENTIAL OUTPUT Eciu duar ycranossien, To 3HKOmED
nMeer audOepeHInaIbHBIA  BBIXO,
WHAYE - HECUMMETPUYHBIH BBIXOI
0x4 - ENCSET PUSHPULL OUTPUT Eciu duar ycramossien, To 3HKOmED
MMEET JBYXTAKTHBINA BbIXOJ, MHAYE -
BBIXOJI, C OTKPBITHIM KOJLJIEKTOPOM
0x10 - ENCSET INDEXCHANNEL PRESENT | Eciu ¢daar ycraHoBieH, TO HKOAED
uMeeT JOIIOJIHATEIbHbI WHIeKCHBINI
KaHaJ, WHaue - OH OTCYTCTBYET
0x40 - ENCSET _REVOLUTIONSENSOR PRESENHciu ¢daar ycraHoBieH, TO IHKOAED
“MeeT JATYUK 0DOPOTOB, MHAYE - OH
OTCYTCTBYET
0x100 - ENCSET REVOLUTIONSENSOR ACTIVHicid(dtiar ycranossieH, To akTHBHOE
COCTOSIHHE JATYUKa OOOPOTOB COOT-
BETCTBYET JIOTUYEecKoi 1, nnage - Jo-
rudeckomy 0
uint8_t Reserved [24] 3apesepeupoBaHo (24 Gaiir)
uintl6_t CRC Kontpoabuast cymma

Omnucanune: Yrenue nacrpoek sukojepa uz EEPROM.

6.2.6.13 Komanga GENT
Kop xomanasr (CMD): «gent» nin 0x746E6567.

3anpoc: (4 Gaiir)

| uint32_t

| CMD | Komanzga

Orser: (14 Gaiir)

] uint32 t

\ CMD \ Komanna

Continued on next page
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uint8 t EngineType Tun moTopa. 910 OUTOBAsS MACKA, [IJIsT
MTOOUTOBBIX OMEPAITHA.
0x0 - ENGINE TYPE NONE 9TO 3HAYEHHE HEe HYXKHO HCIOJIb30-
BaTh.
0x1 - ENGINE TYPE DC MoTop noCTOsIHHOrO TOKA.
0x2 - ENGINE TYPE 2DC JlBa MOTOpa TOCTOSHHOTO TOKA, HUTO
TMPUBOJANT K IMYJISIINAHA IBYX KOHTPOJ-
JIEPOB.
0x3 - ENGINE TYPE STEP IMTarossrit MOTOD.
0x4 - ENGINE TYPE TEST IIporonzkuTebHOCTD BKJTIOYEHUS
dukcupopana. Mcmonb3yercs TOIbKO
[IPOU3BOIUTETIEM.
0x5 - ENGINE _TYPE BRUSHLESS Becmerounsrit MOTOD.
uint8 t DriverType Twun cusioBoro jpaiiBepa. 910 6uro-
Basl MaCKa, JIjIsi TOGUTOBBIX OTEPAIHii.
0x1 - DRIVER_TYPE DISCRETE FET CunoBoit gpaiiBep Ha IHCKPETHBIX
Mocder-kaodax. lcmomp3yercsa 1o
YMOTIAHUIO.
0x2 - DRIVER_TYPE INTEGRATE CunoBoii gpaiiBep ¢ UCMOIb30BAHUEM
KJIIO4eil, MHTEeIPUPOBAHHBIX B MUKDPO-
cxemy.
0x3 - DRIVER_TYPE EXTERNAL Buemunit cumoBoit apaitBep.
uint8 t Reserved [6] 3apesepsuposano (6 Gaiir)
uintl6 _t CRC Konrponpuas cymma

Ormmucanne: Bo3spamaer nndgopMaIpio 0 THIIE MOTOPA M CHJIOBOTO JpaiBepa.

6.2.6.14 Komanpga GEST
Kon xomanasl (CMD): «gest» wiu 0x74736567.

Banpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Orser: (46 Gaiir)
uint32 t CMD Komanna
uintl6 t Param1
uint8_t Reserved [38] 3apesepBupoBaHo (38 GaiiT)
uintl6é t CRC Kourposnbuas cymma

Ommucanne: Urenne pacuimpeHHbIX HACTPOeK. B HacTosIee BpeMs He UCIOTb3yeTCs.

6.2.6.15 Komanga GFBS
Kop xkomanasl (CMD): «gtbsy nim 0x73626667.

Banpoc: (4 Gaiir)

| uint32_t

[ CMD

Komamna
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Orser: (18 Gaiir)

uint32 t CMD

Komamna

uintl6 t IPS

KonuaectBo orcuéToB 3HKOAEpA HA
obopor Basia. Jwmamazom: 1..65535.
[Tone ycrapeso, peKOMEHIyeTCsT 3aTTH-
coiBarh 0 B IPS u mcmoms3oBaTh pac-
mupenHoe mojie CountsPerTurn. Mo-
KeT TTOTPeOOBATHCsST OOHOBIEHHE MUK-
porporpaMMbl  KOHTPOJLJIEPA J0 MO-
caenHell Bepcuu.

uint8 t FeedbackType

Tun obparHoit cBsA3u. ITO OMTOBAs
MACKa, JIJTsl TIOOUTOBBIX ONepPAaIyii.

0x1 - FEEDBACK ENCODER

Ob6parHas CBSA3b C TOMOIIBIO YHKOJIE-
pa.

0x4 - FEEDBACK EMF

Obparnas cBs3b mo IJIC.

0x5 - FEEDBACK NONE

ObpatrHast CBsI3b OTCYTCTBYET.

0x6 - FEEDBACK_ENCODER_MEDIATED

Obparnas CB3b [0 HKOJEPY, OIO-
CPE/IOBAHHOMY OTHOCHUTEJILHO [[BUTA-
Tesist MEeXaHW4ecKoil mnepejadeil (Ha-
puMep, BUHTOBOI Hepenadei).

uint8 t FeedbackFlags

®jiarn. 1o OUTOBAsS MacKa HJId TO-
OMTOBBIX OTIEPAIHii.

Ox1 - FEEDBACK_ENC_REVERSE

ObparHblii caer y SHKOIEPA.

0xc0 - FEEDBACK_ENC_TYPE_BITS

Buthl, oTBevaroIe 3a TUI IHKOIEPA.

0x0 - FEEDBACK_ENC_TYPE_AUTO

Oupesesnsger THIT SHKOIEPA ABTOMATH-
YECKU.

0x40- FEEDBACK_ENC_TYPE_SINGLE_ENDI

IblemuddepennuatbHbIi SHKOIED.

0x80 - FEEDBACK ENC_ TYPE DIFFERENTIA

LAnddepennmaabHbIii 3HKOIED.

uint32 t CountsPerTurn

Komnuectso OTCYETOB 3HKOe-
pa ma obopor Bama. JImamazom:
1..4294967295. s ucnosib30BaHUS
mosisi CountsPerTurn wnykuo 3anm-
carb 0 B mone IPS, wmnave Oymer
HCIOIB30BATHCS 3HAYEHWE W3 OIS

IPS.

uint8_t Reserved [4]

3apesepBuposano (4 Gaiir)

uint16_t CRC

Kontponbras cymma

Ommcanne: Urenne HACTPOEK OOPATHOM CBS3M.

6.2.6.16 Komanga GGRI
Kox xomanger (CMD): «ggris nan 0x69726767.
Banpoc: (4 Gaiir)

| uint32_t | CMD ‘

Komamma

Orset: (70 Gaiir)
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uint32 t CMD Komanna

int8 t [Ipoussomurenn IIpoussoauress. MaxkcumaabHast
JJMHA CTPOKH: 16 CHMBOJIOB.

int8 t PartNumber Cepus u Homep mMozenn. Makcumah-

Hasd JIJTUHA CTPOKH: 24 cuMBOJIA.

uint8_t Reserved [24]

3apesepsuposano (24 Gaiir)

uint16_t CRC

KonTponbras cymma

Onucannme: Yrenue nadopmaruu o peaykrope n3 EEPROM.

6.2.6.17 Komanpga GGRS

Kon xomanapr (CMD): «ggrs» uam 0x73726767.

Banpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Orser: (58 Gaiir)

uint32 t CMD Komanna

float ReductionIn Bxoamoii KO3 purment
PeIyKTOpA. (Borixon =
(ReductionOut /ReductionIn)  Bxox)
Tun pnanubix: float.

float ReductionOut BrrxommHoi ko3¢ duru-
€HT PEIYKTOPA. (Boixog =
(ReductionOut/ReductionIn)  Bxox)
Tun namnbx: float.

float RatedInputTorque MaxkcuMasIbHBIH KPYTANIUNA MOMEHT
(H m). Tun naunsx: float.

float RatedInputSpeed MakcumasibHasi CKOPOCTb Ha BXOIHOM
Basty pexykropa (06/vun). Tun naH-
ueix: float.

float MaxOutputBacklash Boixonnoit Jiiodr pemykropa (rpa-
ayc). Tun nanwpix: float.

float Inputlnertia OKBHUBAJICHTHAsT BXOJHAST WHEPIIHS
peaykropa(r cm2). Twun jaHHBIX:
float.

float Efficiency KII penykropa (%). Tun maHHbIX:
float.

uint8 t Reserved [24] 3apeseprupoBaHo (24 GaiT)

uintl6 _t CRC Kontponpuas cymma

Onucannme: Yrenue nacrpoek pemaykropa n3 EEPROM.

6.2.6.18 Komanga GHOM

Kon xomanasr (CMD): «ghom» unu 0x6D6F6867.

Banpoc: (4 Gaiir)
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| uint32_t | CMD | Komanza ‘
Orset: (33 Gaiir)
uint32 t CMD Komanza

uint32 t FastHome

CkopocTh MepBOro JBMKeHUs (B MOJI-
HBIX marax). Juanaszon: 0..100000.

uint8 t uFastHome

JpobHast 9acTb CKOPOCTH IIEPBOIO
JIBUKEHUST B MHUKpOIIarax (MCIOIb-
3yeTcsi TOJIbKO C IMArOBBIM JIBUTATE-
Jjiem). Bejmuuna Mukpolnara u quana-
30H JIOMYCTUMBIX 3HAYEHUN JIsl JIAH-
HOIO TOJIE 3aBHCAT OT BBIOPAHHO-
ro pexuma Jejenus mara (CM. 1mose
MicrostepMode B engine _settings).

uint32 t SlowHome

CkopocTb BrOpOro JBHKeHUs (B MOJI-
HbIX marax). duanaszon: 0..100000.

uint8 t uSlowHome

JlpoOHasi 9acTh CKOPOCTH BTOPOTO
JIBUKEHUsT B MUKpoIiarax (MCIOJib-
3yeTcsl TOJNBLKO C IMArOBBIM JIBUTATE-
jem). Bejqmuuna mukpowara u juana-
30H JIOTMYCTHUMBIX 3HAYEHUN [JIsT JIAH-
HOT'O TIOJISI 3aBHCAT OT BBIOPAHHO-
ro pexkuMa jJejeHus mara (CM. moJie
MicrostepMode B engine _settings).

int32 t HomeDelta

Paccrognue 0TX01a OT TOYKU OCTAHO-
Ba (B MOJIHBIX I1Arax).

intl6_t uHomeDelta

Hpobuast 49acThb PpPaCCTOAHUS OTXO-
Ja OT TOYKHU OCTaHOBAa B MUKPOIIa-
rax (UCIOIB3YeTCs TOJBKO C IIaro-
BbIM ,Z[BI/IFaTeJIeM). BeHI/I‘{I/IHa MHUK-
poarara #W AHAIIA30H AJOIIYCTHUMBIX
3HAYEHUN JJIsi JAHHOI'O IOJIsi 3aBU-
CAT OT BBIOPAHHOTO DEKUMA, IeJIe-
Hus mara (cM. mose MicrostepMode
B engine settings).

uintl6_t HomeFlags

Habop daaros, onpeaensiomue Takue
mapaMerphbl, KaK HAITPABJIEHNE U yCJIO-
BUS OCTAHOBA. JTO OWTOBAasi MacKa
JITst TIOOUTOBBIX OIEpPATIHiA.

0x1 - HOME_DIR_FIRST

Omnpenenser HampaBieHne MTEePBOHA-
YaJIbHOTO JIBUKEHUST MOTOPA TOCJIE
nmocrymyenns komauasl HOME. Ecnum
duiar ycraHOBJIEH - BIPABO; WHAYE -
BJIEBO.

0x2 - HOME_DIR_SECOND

Omnpenesnisier HalpaBjleHHE BTOPOTO
gBuKennss moropa. Ecnmu ¢gaar ycra-
HOBJIEH - BIIPABO; WHAYE - BJIEBO.

Continued on next page
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Tabnuuya 6.41 — continued from previous page
0x4 - HOME MV _ SEC_EN Ecan daar ycramnosnien, peannsyercs
BTOpPOI 3Tall JOBOAKW B JIOMAIITHIOIO
TMO3UINI0; WHAYEe - ITAN MPOMyCKaeT-
cs.
0x8 - HOME HALF MV Ecnu dbaar ycranosien, B Hagaje BTO-
pPOTO JBUKEHUS MEPBbLIE TIOJI 000pOTa
CUTHAJIBI 3aBEPHICHUA ABUXKEHHA WI-
HOPHUPYIOTCH.
0x30 - HOME STOP_FIRST BITS Butsl, oTBevalorye 3a BbIOOD CUTHA-
JIa, 3aBEPINEHUA IIEePBOTO IBU2KEHUA.
0x10 - HOME STOP_ FIRST REV IlepBoe nBUKeHWE 3aBepITAETCA IO
curnany ¢ Revolution sensor.
0x20 - HOME STOP_ FIRST SYN IlepBoe jBuzKeHME 3aBeplIAETCH 110
CUT'HaJ1y CO BXO/Ja CHHXPOHHU3AIUHU.
0x30 - HOME STOP_FIRST LIM IlepBoe nBWXKeHUE 3aBepIIAETCA IIO
CUTHaJIy C KOHIEBOI'O II€peKJroYare-
JId.
OxcO - HOME STOP SECOND _BITS Butsl, oTBevarorye 3a BbIOOD CUTHA-
JIa, 3aBEPIINEHUA BTOPOI'O ABU2KEHUA.
0x40 - HOME STOP_ SECOND_ REV Bropoe nBukeHme 3aBepriaeTcs IO
curnaiy ¢ Revolution sensor.
0x80 - HOME STOP SECOND_ SYN Bropoe jBuxkenue 3aBepuiaercs 110
CUT'HaJ1y CO BXO/a CHHXPOHHU3AIUHU.
OxcO - HOME STOP SECOND LIM Bropoe aBmxkeHme 3aBepuiaeTcsa IO
CUTHaJIy C KOHIEBOI'O II€peKJIroYare-
JId.
0x100 - HOME USE_ FAST Ecau dnar ycraHoBieH, nCHOIb3yeT-
cs1 OBICTPBIA MOMCK JOMAIIMHEH TO3M-
UW; WHAYE - TPATUIUOHHBIN.
uint8_t Reserved [9] 3apesepBupoBaHo (9 GaiiT)
uintl6é t CRC Konrponbuas cymma

Omnucannme: Komana arenust HACTPoek st oaxoaa B home position. dta GyHKIMs 3aM0THIET CTPYKTYPY
HACTPOEK, MCIIOJIb3YIOMIUXCS [/ KAJTUOPOBKY [MO3UIUH, B TAMATH KOHTPOJLJIEPA.

6.2.6.19 Komanga GHSI
Kon xomanasl (CMD): «ghsi» win 0x69736867.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (70 Gaiir)
uint32 t CMD Komanza
int8 t [IpousBoauTesn IIpousBouTEND. MakcumaabHast
JUHA CTPOKH: 16 CHMBOJIOB.
int8 t PartNumber Cepust u Homep momenn. Makcumanh-
Has JJIMHA, CTPOKU: 24 CUMBOJIA.
uint8_t Reserved [24] 3apesepsuposano (24 Gaiir)

Continued on next page
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Tabnuuya 6.43 — continued from previous page

| uint16_t | CRC

KonTponbrnas cymma ‘

Omnucanune: Yrenue undopmarmu o Jaraukax Xoswra u3 EEPROM.

6.2.6.20 Komanpga GHSS

Kopx xomanapr (CMD): «ghssy unu 0x73736867.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (50 Gaiir)
uint32 t CMD Komanza
float MaxOperatingFrequency Makcumanpbuas gacrora (k[im). Tun
nannbix: float.
float Supply VoltageMin MuHnMaIbHOE HAMPSKEHNE TUTAHUS
(B). Tun garusix: float.
float Supply VoltageMax MakcumasibHOE HALIPAKEHUE [TUTAHUSA
(B). Tun manusbix: float.
float MaxCurrentConsumption MakcumasibHoe moTpebsieHne  TOKa

(MA). Tun nannbix: float.

uint32 t PPR

KommgecTBo 0TCcIéTOB Ha 060pPOT

uint8_t Reserved [24]

3apesepsuposano (24 Gaiir)

uint16_t | CRC

KonTponbrasa cymma

Onucannme: Yrenne nacTpoek mardnkos Xosuta u3 EEPROM.

6.2.6.21 Komanpga GJOY

Kon xomanasr (CMD): «gjoy» nnn 0x796F6A67.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (22 Gaiir)
uint32 t CMD Komanna

uintl6 t JoyLowEnd

3nadeHue B IIarax —JKOMCTHKA,
COOTBETCTBYIOIEe HU2KHEH rpaHule
JUAana30Ha  OTKJIOHEHWA  YCTPOii-
ctBa. JOMKHO JslesKaTh B IIpenesiax.
Hwamnazon: 0..10000.

uint16_t JoyCenter

3navenwe B Tarax  JKOMCTHKA,
COOTBETCTBYIOIlee HEOTKJIOHEHHOMY
ycrpotictBy.  JomkHO JeKaTh B
npeaenax. Jquamazon: 0..10000.

Continued on next page
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Tabnuuya 6.47 — continued from previous page
uintl6_t JoyHighEnd 3HadyeHnwe B marax —JKONCTHKA,
COOTBETCTBYIOIlEe BepXHEH TpaHune
AAAMa30Ha  OTKJIOHEHWs  yCTPOii-
crBa. J{omKHO JeKaTh B IIPeIesax.

Huamazon: 0..10000.

uint8 t ExpFactor PakTOp IKCIOHEHITNAJIBLHON HeJTnHET-
HOCTHU OTKJIUKA ,HH(OfICTHKa.
uint8 ¢t DeadZone OTKJIOHEHHUE OT CPETHETO TTOJIOXKEHNS,

KOTOpPOE HE BBI3BIBAET HAYAJA JIBU-
KeHus (B J€CATHIX JOJISX IIPOLEHTA).
MakcumasibHOe MEPTBOE OTKJIOHEHHE
+-25.5%, 9TO COCTaBJSIET MOJIOBUHY
pabouero auamna3ona, J¥KOHCTUKA.

uint8 t JoyFlags ®parn  ynpaBieHUs —JZKOWCTHKOM.
910 O6mTOBasg MAacKa AJs MOOUTOBBIX

onepauui.
0x1 - JOY_REVERSE Pesepc Bo3neiictBus mxoiictuka. Or-

KJIOHEHHE JIZKOWCTHKA K OGOJIbIIUM
3HAYEHUSAM LPUBOJUT K OTPULATEI b
HOM CKOPOCTHU W HA0OOPOT.

uint8_t Reserved [7] 3apesepeupoBano (7 GaiiT)

uintl6_t CRC Kontpoaruas cymma

Ommucanne: YUrenne HacTpoek mkoiictuka. Ilpu orkmoHenunn mkoiicruka 6osee dem nHa DeadZone or 1en-
TPAJILHOTO TIOJIOXKEHUSI HAYMHAETCS JIBUKEHUE CO CKOPOCTBHIO, OTMPEEsieMOil OTKIOHEHUEM IYKOUCTUKA OT
DeadZone 10 100% orkjonenus, npudem orkjonenuto DeadZone cooTBeTcTByer Hy/eBas CKOpocTh, a 100%
orkyoHeHust coorBercrByer MaxSpeed [i] (cm. komanay SCTL), rae i=0, ecsiu HpeablIy UM HCIIOIb30BAHAEM
3TOro pexkuma He O6bu10 Bbibpano apyroe i. Ecnu cienyiomas ckopocrs B Tabune ckopocreii Hysesas (1esast
U MUKDPOLIAroBas 4acru), TO I€pexoja Ha Heé He npoucxoqur. DeadZone BbIYUCIAETCH B JECATHIX JOJISX
mporienTa oTkioHenusi ot menTpa (JoyCenter) mo mpasoro miam mesoro mMakcumyma. Jdnamasonsr DeadZone
MTOKA3AHbI HA, CJIEIYIONIEM PUCYHKE.

Deadband

NN

75% 25% 25% 75%

ﬁ
Left Center Right

3aBUCUMOCTDH MEXKy OTKJIOHEHHEM U CKOPOCTHIO SKCIOHEHIMAIbHAS, YTO TO3BOJISIET O3 MEePeKTIOUYeHUsT Pe-
2KMMOB CKOPOCTH COYeTaTh BBICOKYIO MOJBUKHOCTH U TOYHOCTH. Ha rpaduke HuKe moKa3aH npuMep IKCIO-
HEHIUAJIbHOU 3aBUCUMOCTUA CKOPOCTH U PAOOTHL MEPTBOM 30HBI:
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Joystick speed control
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Joystick position

Ilapamerp HenmuuelHONCTH MOXKHO MeHATh. HysmeBoit mapaMerp HEJMHEHHOCTH COOTBETCTBYET JIMHEHHON 3a-
BHCUMOCTH.

6.2.6.22 Komanga GMOV
Kon xomauasr (CMD): «gmovs unmn 0x766F6D67.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (30 Gaiir)
uint32 t CMD Komanna
uint32 t Speed Bagannas ckopocrb (muas IIJT: ma-
rog/c, miug DC: rpm). duanaszon:
0..100000.
uint8 t uSpeed 3asaHHasg CKOPOCTb B €IMHHIAX Je-

JIeHUsT MHUKpOIIara B CeKyHiy. Be-
JINYMHA MUKPOIIAra ¥ JUAa30H J0-
MYyCTAMBIX 3HAYEHWI JJIsT  JTAHHOTO
TMOJIsT 3aBUCAT OT BBIOPAHHOTO pe-
JKUMa  JIejleHus  [iara  (CM. ToJie
MicrostepMode B engine settings).
Ucnosnb3yercs TOIBKO € IMIArOBbIM MO-
TOPOM.

uintl6_t Accel Vckopenwue, 3a/laHHOE B IIarax B Ce-
kyuay 2 (IId) wnu B oboporax B
munyry 3a cekynuy (DC). Juanaszon:
1..65535.

Continued on next page
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Tabnuuya 6.49 — continued from previous page

uint16_t Decel

Topmoxkenne, 3aJaHHOE B TIIarax B ce-
kyHay ~2 (1) nin B 06opoTax B Mu-
uyry 3a cekyuay (DC). duana3zon:
1..65535.

uint32 _t AntiplaySpeed

CxopocTh B pexume aHTHIIodTa, 3a-
JaHHasg B 1enbix marax/c  (IIT)
wm B oboporax/c(DC). duanazon:
0..100000.

uint8_t uAntiplaySpeed

CxopocTh B pexkuMe aHTUII0MTA, BbI-
pakKeHHad B MHUKpPOIIarax B CEKYyH-
ay. Bemmuwmna MumKpomrara m gmarna-
30H JOLYyCTUMbBIX 3HAYE€HUNl Jij1d JaH-
HOT'O 0I0OJId 3aBUCAT OT BbI6paHHO—
ro pexkuMa JejieHus mara (CM. moJie
MicrostepMode B engine settings).
MCHOHBSyeTCH TOJIBKO C IITarrOBBIM MO-
TOPOM.

uint8 t MoveFlags

Ogaruw, ymOpaBJASIONINE HACTPOUKO
JBUZKEHHS. DTO OUTOBas MacKa st
MTOOMTOBBIX OIEPAITHIA.

0x1 - RPM_DIV_ 1000

@uiar ykas3plBaeT HAa TO UTO DPabo-
9asi CKOPOCTh YKa3aHHAs B KOMAaH-
Je 3a7aHa B Muytd rpm. [Ipumennm
TOJIBKO JIJII PEKUMa, 0OOpPATHOHN CBA3M
ENCODER wu ronbko giss BLDC mo-
TOPOB.

uint8_t Reserved [9]

3apesepsuposano (9 Gaiir)

uint16_t | CRC

Kontponbras cymma

Ommcanue: Komanma arennst HACTPOEK TepeMernienns (CKOpocTh, yekopenue, threshold n ckopocTs B pexu-

Me aHTHITIOMhTA).

6.2.6.23 Komanga GMTI

Kon xomanasr (CMD): «gmti» nam 0x69746D67.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (70 Gaiir)
uint32 t CMD Komanna
int8 t [Ipoussomurenn IIpoussonuress. MaxkcumaabHast
JJIMHA CTPOKH: 16 CuMBOJIOB.
int8 t PartNumber Cepus u Homep Mozen. MakcuMmab-

Has JIJTUHA CTPOKH: 24 cuMBOJIA.

uint8_t Reserved [24]

3apesepsuposano (24 Gaiir)

uint16_t CRC

Kontponbras cymma

Onucanne: Yrenune nadopmaruu o geuraresne n3 EEPROM.
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6.2.6.24 Komanga GMTS
Kop xomanasl (CMD): «gmtsy» namn 0x73746D67.

3anpoc: (4 Gaiir)

| uint32_t

[ CMD

Komamnma

Orser: (112 6Gaiir)

uint32 t

CMD

Komanna

uint8 t

MotorType

Tun apurarens. 1o OMTOBAsT MacKa
JI7Isl TIOOMTOBBIX OTIEPATIHIA.

0x0 - MOTOR_TYPE UNKNOWN

HeuspecTHsbrii gBuraTesn

Ox1 - MOTOR_TYPE _STED

ITarosblit 1BUTaTEND

0x2 - MOTOR_TYPE DC

DC apurarenn

0x3 - MOTOR_TYPE_BLDC

BLDC asurarenn

uint8 t

ReservedField

3ape3epBUpPOBAHO

uintl6_t

Poles

Kon-Bo map mnosiocoB 'y DC wm
BLDC npurareisss mim KOJ-BO 1IArOB
Ha, 000pOT IIJIST MArOBOTO JIBUTATEIS.

uintl6 t

Phases

Kon-Bo ¢a3z y BLDC nBuraress.

float

Nominal Voltage

HommnHasibHOe HaTpsizKeHne Ha 00MOT-
ke (B). Tun naxnsix: float

float

NominalCurrent

MakcumMaibHBIi MOCTOSHHBIH TOK B
oomorke miast DC mw BLDC npurare-
Jielt, HOMUHAJLHBIA TOK B OOMOTKE
s maroBbix gasurareseii (A). Tun
nannbx: float.

float

NominalSpeed

He ncnonsayerca. Homuransaas cko-
pocts (06/muH). Ilpummvensiercs mist
DC u BLDC gsurareneit. Tun nan-
ubix: float.

float

NominalTorque

HomuuanpHBI KpyTAINE MOMEHT
(MH ™). Ilpumenserca ayms DC u
BLDC npurareneii. Tunm maHHBIX:
float.

float

NominalPower

Homnuanbras mormaocrs(Br). Ilpn-
menserca niua DC mw BLDC asurare-
sneit. Tun mapabix: float.

float

WindingResistance

Conporusnenne oomorkn DC npura-
TeJist, KasKJIO! 13 JIBYX 0OMOTOK I1aro-
BOI'O JBHIATeNsl WK KazKIO0l U3 TPEX
obmorok BLDC apurarens (Om). Tun
mannerx: float.

float

WindingInductance

Nunykrusaocts oomorku DC npura-
TeJIsd, KazK 0 U3 IBYyX OOMOTOK LIaro-
BOI'O JIBUIATEsl WM KAXKJI0M U3 TPEX
oomorok BLDC apurarenst (MIH).
Tun mammbix: float.

float

RotorInertia

Nuepuus poropa (r cm2). Tun nan-
weix: float.

Continued on next page
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Tabnuuya 6.53 — continued from previous page

float StallTorque

Kpyrsumit MOMEHT yJaepsKaHusi MO-
3WIMA JUIST [IIATOBOTO JIBUTATEIST WK
KDYTAMMUHA MOMEHT DU HEIOIBUK-
HOM POTOpE /I APYTUX THUIOB JBU-
rareseit (MH m). Tun nanubix: float.

float DetentTorque

MowmeHT yhep:KaHUA MO3UNNAN C He3a-
nuranabivu obmorkamu (MH m). Tun
nannbix: float.

float TorqueConstant

KoncranTta  KpyTsImero MOMEHTA,
omnpenensgmas KoM HUIHEHT TPOo-
IIOPIMOHAJIBHOCTH MaKCHUMaJIbBHOI'O
MOMEHTA CHJIbI POTOPA OT IPOTEKA-
fomero B obmMorke Toka (MH M/A).
Ucnonws3yercss B ocuoBHOM i DC
msuraresneit. Tun mamapix: float.

float SpeedConstant

Koncranra cKopocTH, Onpee/saonas
3HAYEHNE WJIM AMIIUTYIY HAMPSIKe-
HUs HABEJIEHHON WHIYKIMA TIPH Bpa-
menun poropa DC mau BLDC aBu-
rarens (06/mun / B) mam marosoro
npuraress (war/c / B). Tun nanabix:
float.

float SpeedTorqueGradient

IpagweRT  KPyTsIEro  MOMEHTA
(06/mun / MH m). Tun gaunbix: float.

float Mechanical TimeConstant

MexaHndecKast MOCTOSTHHAST BPEMEHU
(mc). Tun gannbix: float.

float MaxSpeed

MakcumanbHad pa3perénnas CKo-
pPOCTh [JI  TArOBBIX JIBUTATEJIEH
(mar/c) wan mus DC u BLDC apu-
rareneii  (06/mun). Tun aHHbIX:
float.

float MaxCurrent

MakcumasbHBIE TOK B oO6MoTKe (A).
Tun namnex: float.

float MaxCurrentTime

Besonacunass gmTEIHLHOCTHL MAKCH-
MaJIbHOTO TOKa B 06MoTKe (Mc). Tum
mannabix: float.

float NoLoadCurrent

Tok morpebieHust B XOJOCTOM pe-
xkume (A). Tlpumenserca gna DC
n BLDC pgsuraremneit. Tun maHHBIX:
float.

float NoLoadSpeed

CkOpoCTH B XOJIOCTOM  DEYKUME
(06/mun). Ilpumensiercs anss DC wu
BLDC ngpurareneit. Tum mgaHHBIX:
float.

uint8_t Reserved [24]

3apesepsuposano (24 Gaiir)

uint16_t CRC

KonTponbras cymma

Onucannme: Yrenue nacrpoek asurarens u3 EEPROM.

6.2.6.25 Komanpga GNET

Kon xomanasr (CMD): «gnet» wmiu 0x74656E67.
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Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orser: (38 Gaiir)
uint32 t CMD Komanna

uint8 ¢ DHCPEnabled

Onpenenser cnocob mosydenus: 1P-
azpeca KanasoB. Moxer npuHEMATH
3navenusa: 0 — crarudecku, 1 — de-
pe3 DHCP.

uint8 ¢ IPv4Address

IP-agpec ycrpoiictBa B dopmare
X.X.X.X.

uint8 ¢ SubnetMask

Macka moacern B (popmare X.X.X.X.

uint8 t DefaultGateway

[T1t03 cetn o ymoadanuto B hopma-
TEe X.X.X.X.

uint8_t Reserved [19]

3apesepsuposano (19 Gaiir)

uint16_t | CRC

Kontponbraas cymma

Onucanme: Komanga arenns ceTeTBbIXx HACTPOEK. TOMBKO JJIsi TPOM3BOAUTEISA. DTa (DYHKIWSA BO3BPAIIAET

TEKyIAe CeTeBble HACTPOUKH.

6.2.6.26 Komanga GNME
Kon xomanasr (CMD): «gnme» wniu 0x656D6E67.
3anpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Orset: (30 Gaiir)
uint32 t CMD Komanna
int8 t PositionerName ITonb3oBaresbCkOE UM$ IOABUKKU.
MokeT ObITH YCTAHOBJIEHO TIOIH30Ba-
TeJieM I ero yroocrsa. MakcuMaiib-
Had JIJIMHA CTPOKHU: 16 cruMBOJIOB.
uint8_t Reserved [8] 3apesepsuposato (8 Gaiir)
uintlé_t CRC Kontposbhas cymma

Onucanne: Yrenue mojb30BaTeIbCKOro nMeHn noasm:kku n3 EEPROM.

6.2.6.27 Komanga GNMF
Kon xomanasr (CMD): «gnmfs uau 0x666D6EGT.
3anpoc: (4 Gaiir)

| uint32_t | CMD

| Komanzga

Orset: (30 Gaiir)
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uint32 t CMD

Komama

int8 ¢ ControllerName

ITomp3oBaTenbckoe WM KOHTPOJLIE-
pa. Moxker OBITH YCTAHOBJIEHO IOJIb-
30BaTeseM s ero ynoocrsa. Makcu-
MaJIbHasd JIJINHA CTPOKM: 16 CHUMBOJIOB.

uint8 ¢ CtrlFlags

Hacrpoitku kouTposiepa. 91o 6uro-
Basl MaCKa, Jjisi HIOOUTOBBIX ONeparuii.

0x1 - EEPROM PRECEDENCE

Eciu daar ycranosien, To HACTPOii-
ku B EEPROM mnonsukkm wmMeror
[IPHOPHUTET HAJ TEKYIIUMH HACTPOIi-
KaAM¥ ¥ 3aMEHSIIOT WX TPU OOHAPYKe-

nun EEPROM.

uint8_t Reserved [7]

3apesepsuposano (7 Gaiir)

uint16_t | CRC

Kontponbraas cymma

Onucanue: Yrenne moib30BATEILCKOTO UMEHH KOHTPOJIepa U HacTpoek u3 FRAM.

6.2.6.28 Komanga GNVM
Kon xomanasr (CMD): «gnvm» uau 0x6D766E67.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (36 Gaiir)
uint32 t CMD Komanna

uint32 t UserData

ITomp3oBarennbckue mamuabie. MorytT
OBbITH YCTAHOBJIEHBI I10JIH30BATEIEM
g ero ymoberBa. Kaxkgprit sge-
MEHT MACCHBa, XPAHUT TOJHKO 32 Ou-
Ta TMOJb30BATEIHCKUX JTAHHBIX. IDTO
BaskKHO HaA CHCTeMaxX e THI int co-
JepRuT dosbie gem 4 6aiita. Hampu-
Mep 310 Bce cucrembl amd64.

uint8_t Reserved [2]

3apesepBuposano (2 Gaiir)

uintl6 t CRC

Kontponbras cymma

Ommucanne: Yrenue nonbp3oBaTenbcKux Janabx u3 FRAM.

6.2.6.29 Komanga GPID
Kop xomanasl (CMD): «gpid» niam 0x64697067.
Banpoc: (4 Gaiir)

| uint32_t | CMD

| Komanza

Orser: (48 Gaiir)
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uint32 t CMD

Komama

uintl6 t KpU

[Iponoprmona bublii  KO3(DDUIMEHT
IIN ]I xouTypa 1O HAIPSIKEHUIO

uintl6 t KiU

WNurerpanbubiii koaddunment [T
KOHTYPa TI0 HATIPSIKEHUIO

uintl6_t | KdU

Huddepennmanbubiii  kKo3hdumment
[IN]T xouTypa 1O HATPAKEHUIO

float Kpf [Iponopuuonabublii  KO3(pUIUEHT
I[IN]I xoHTypa 10 NO3WIHUH st
BLDC

float Kif WNurerpanbubiii ko3dpdunment ITH
KOHTYypa 10 no3utuu st BLDC

float Kdf Huddepennmanbubiii  kKo3hdumment

[N T kouTypa mo nozunuu ayist BLDC

uint8_t Reserved [24]

3apesepsuposano (24 Gaiir)

uint16_t CRC

KonTponbras cymma

Onucanume: Yrenne [T/ koadbdunmentos. Itu k03hMOUIUEHTHI ONPEIENAI0T MTOBEASHUE MO3UIIHOHEDA.

KospdummenTsr pa3andnbl 11 Pa3HbIX MO3UIIHOHEPOB.

6.2.6.30 Komanga GPWD

Kop xomanasr (CMD): «gpwdy win 0x64777067.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orset: (36 Gaiir)
uint32 t CMD Komanza
int8 t UserPassword Crpouka-maposb st JOCTYTa K BeD-
CTPAHUIE, KOTOPBIA TOJIb30BATE/Ib
MOXKET IIOMEHATH ¢ moMonbio USB ko-
MaH/IbI WJIH HA BEO-CTPAHUIIE.
uint8_t Reserved [10] Bapesepeuposano (10 GaiiT)
uintl6é t CRC Konrpoapnas cymma

Omnucanume: Komanga urenus naposis kK BeO-crpanuiie. TONBKO 151 IPOU3BOAUTENsI. DTa (DYHKIUS TOTB30-
BaTeJAeT TPOIUTATH MTOJH30BATEIbCKUN MAPOh K BEO-CTPAHUIIE U3 TAMITH KOHTPOJLIEpA.

6.2.6.31 Komanga GPWR

Kop xkomanasr (CMD): «gpwrs nmum 0x72777067.

3anpoc: (4 Gaiir)

| uint32_t | CMD

| Komanza

Orser: (20 Gaiir)

6.2. Onuncaxne npotokosa obmeHa

292



8SMC5-USB
PykoBopgcteo nonb3osarens, Boinyck 2.27.0

uint32 t CMD Komanna

uint8 t HoldCurrent Tok MoTOpa B pexRuMe yaep:KaHus, B
MIPOIEHTAX OT HOMUHAJIBHOrO. lnana-
30m: 0..100.

uintl6_t CurrReductDelay Bpewms B Mc oT mepexoma B COCTOsiHTE
STOP 1o ymenbIieHus TOKA.

uintl6_t PowerOffDelay Bpewms B ¢ oT mepexoga B COCTOsIHUE
STOP 10 OTKIIOYEHHS IIATAHUS MO-
TOpA.

uintl6_t CurrentSetTime Bpewms B mc, Tpebyemoe myis Habopa
HOMMHAJIBHOTO ToKa oT 0% mo 100%.

uint8 t PowerFlags ®aru mapamMeTrpoB yIPABICHHUS IIH-

TaHUEM. DTO OUTOBAsA MacCKa IJIS TO-
OMTOBBIX OTIEPAIHi.

0x1 - POWER_REDUCT_ ENABLED Ecoim  ¢unar ycraHoBieH, yMeHb-
IHUTh TOK 1o POIIECTBUM
CurrReductDelay. UWnaue - He
YMEHbBIIATD.

0x2 - POWER _OFF_ ENABLED Eciu ¢aar ycramopien, cHATbL Ha-

Ipsi’KeHne ¢ OOMOTOK IO MPOIIECTBUN
PowerOffDelay. naue - He cHUMATH.
0x4 - POWER_SMOOTH CURRENT Ecam ycramoBmeH, TO 3amUThIBa-
Hue OOMOTOK, CHATHE [UTAHWUA
WIN  CHUYKEHWE/TIOBBINIIEHNE  TOKA
MPOUCXOMAT TIJTABHO CO CKOPOCTBHIO
CurrentSetTime, a TOsBKO WOTOM
BBINIOJTHAETC T4 3aJada, KOTOpas
BBI3BAJIA TO ILTABHOE M3MEHEHMUE.
uint8 t Reserved [6] 3apesepBupoBaHo (6 GaiT)

uintl6é t CRC Kourposnbnas cymma

Onucanne: Komania areruns mapaMerpos nuTanusi MOTopa. Vcnosib3yercs TOIbKO C MArOBbIM IBUTATEIEM.
HUcnonp3yercst TOIBKO C MIATOBBIM JIBUIATEJIEM.

6.2.6.32 Komanpga GSEC
Kopx xomanapr (CMD): «gsec» uu 0x63657367.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (28 Gaiir)
uint32 t CMD Komanza
uintlé_t LowUpwrOff Huxmnit mopor HAIpsIzKeHMsT Ha, CHJI0-
BO#t YACTH JJIsT BLIKJIIOYEHNUS, TIECATKA
MB.
uintl6 t Criticallpwr MaxkcnMasIbHBIIT TOK CHJIOBOHM YacCTH,
BhbIBatommii cocrosare ALARM, B
MA.

Continued on next page

6.2. Onuncaxne npotokosa obmeHa 293



8SMC5-USB

PykoBopgcteo nonb3osarens, Boinyck 2.27.0

Tabnuuya 6.69 — continued from previous page

uint16_t CriticalUpwr

MaxkcumaTbHOE HATIPSAYKEHNE Ha, CUJI0-
BOU YaCTH, BBI3BIBAIOIIEE COCTOAHUE
ALARM, pecarku mB.

uintl6_t CriticalT

MakcuMasibHast —TeMmMrneparypa  KOH-
TpPOJIJIEpa, BbI3BIBAIOIIAS COCTOSTHHE
ALARM, B jecaTnix JOJSX rpajyca
enbcus.

uint16_t Criticallusb

Maxkcumanbubiii Tok USB, BbI3bIBaO-
muit cocrosiue ALARM, B MA.

uintl6 t CriticalUusb

Makcumasibroe manpsizkenue xa USB,
BhI3bIBaoIee coctossune ALARM, ne-
caTku MB.

uintl6_t MinimumUusb

MunumanbHoe Hanpsikenune wa USB,
BbI3biBaoliee cocrognne ALARM, ne-
carku MB.

uint8 t Flags

®naru  KPUTUYECKHX IIapaMeETPOB.
910 O6uTOBasg MAacKa AJs HOOUTOBBIX
oneparmuii.

Ox1 - ALARM_ON_DRIVER_OVERHEATING

Eciu ¢anar ycramosmen, To BoiTH
B cocrosinme Alarm npu mnosydeHun
CUI'HAJIA IIOZACTYIIAIONIErO IEPErpena
¢ npaitBepa. NHavye - urHOpmMpoOBaTH
MOJICTYIAIOIINH Ileperpes ¢ ApaiiBepa.

0x2 - LOW_UPWR_PROTECTION

Ecau ycramnosiieH, TO BBIKIIOYATH CH-
JOBYIO YaCTh P HATPAYKEHUN MEHb-
mem LowUpwrOff.

Ox4- H_BRIDGE_ALERT

Ecnu ycranossen, T0 BBIKIIOYATD CH-
JIOBYIO 4aCTb IIDU CUTI'HAJIE€ HEI0J1a/ KU
B OJIHOM M3 TPAH3MUCTOPHBIX MOCTOB.

0x8 - ALARM_ON_BORDERS_SWAP_MISSET

Ecau ¢dmar ycranosnen, To BoiiTu B
cocrostare Alarm npu nostyyenuu cur-
HaJIa € TPOTUBOIOJIOKHOIO KOHIIEBOI'O
BBIKJTIOYATEIIS

0x10 - ALARM_FLAGS_STICKING

Ecau ¢paar ycranosmeH, TO TOJIBKO 10

komangie STOP Bo3moxken cOpoc Beex
¢aaros ALARM

0x20 - USB_ BREAK_RECONNECT

Ecaiu ¢mar ycramosien, To Oyzer
BKJIOUeH OJioKk mnepesarpy3ku  USB
[IPU [IOJIOMKE CBSI3U

0x40 - ALARM_WINDING _MISMATCH

Ecnu ¢dmar ycranosnen, To BoiiTu B
cocrostare Alarm npu mostyyenuu cur-
HaJIa, PACCOIJIACOBAHUs OOMOTOK

0x80 - ALARM ENGINE RESPONSE

Eciu daar ycranosieH, To BOWTH B
cocrostare Alarm mpu mosryYenuu cur-
HaJjIa OMUOKYM PEeaKIUu IBUTATEN HA
yllpasJjdiolee Bo3jeiicrsue

uint8_t Reserved [7]

3apesepsuposano (7 Gaiir)

uint16_t | CRC

KonTponsrnas cymma

Ommucanne: Komanma 3anucu yCTaHOBOK 3alllUT.
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6.2.6.33 Komanga GSNI
Kop xomanasl (CMD): «gsni» min 0x696E7367.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (28 Gaiit)
uint32 t CMD Komanza
uint8 ¢t SyncInFlags @jlard CHHXPOHW3AIUU BXOAA. ITO
ouToBasg MacKa /g IIOOUTOBLIX OIle-
pauuii.
0x1 - SYNCIN ENABLED Bxuiouenmne HEOOXOMMOCTH MMITYIIh-
Ca CHHXPOHUW3AINHU I HAYATA [IBU-
JKEHUSI.
0x2 - SYNCIN INVERT Ecan ycranosiien - cpabaTbIBaeT 10
nepexony w3 1 B 0. Unmade - u3 0 B
1.
0x4 - SYNCIN _GOTOPOSITION Ecau dbaar ycranosien, To ABuraTenb

CMEITAETCH K TO3UIUU, YCTAHOBJIEH-
voit B Position m uPosition, umade
aBUraresab cMmemaercda Ha Position u
uPosition

uintlé_t ClutterTime MuHuMaJIbHAS JJIATEIHLHOCTL BXOJI-
HOIO HMMIIYJIbCa CHUHXPOHM3AIUHU JIJIs
3aiuThl 0T Apebesra (MKC).

int32 t Position ZKenaemas no3unus uiu cmenienue (B
[OJIHBIX 111arax)
intl6_t uPosition JpobHast 4acTh TO3WUIIAW WA CMe-

meHnss B MwuKporrarax. Vcmomb3y-
€TCAd TOJIBKO C IIIaroOBbIM JBHIaT€-
aeM. Besmuuna, MHUKpOLIara u Auvalla-
30H JIONYyCTUMbBIX 3HAYE€HUIl 1114 JaH-
HOI'O II0JId 3aBHUCAT OT BbI6paHHO-
ro pexkuMa JejeHus mara (CM. moJie
MicrostepMode B engine _settings).

uint32 _t Speed Bagannas ckopocrs (st I wa-
roe/c, mas DC: rpm). Imanason:
0..100000.

uint8 t uSpeed SajaHHasg CKOPOCTb B MHKPOIIArax

B CeKkyHIy. Besmumna mmkpormara u
JIMaTa30H JOMYCTUMBIX 3HAYEHWH [J1s1
JIAHHOT'O TI0JIsI 3aBUCAT OT BBHIOPDAHHO-
ro pexkuMa JiejeHus mara (CM. moJie
MicrostepMode B engine settings).
Vcnonb3yercs TOIBKO € MIArOBBIM MO-

TOPOM.
uint8_t Reserved [8] 3apesepBupoBaHo (8 GaiiT)
uintl6_t CRC Kontpoabuas cymma

Omnucanue: Urenne HACTPOEK J1Jisi BXOAHOIO MUMILYJIbCA CHHXPOHU3AIUH. JTa (DYHKIUS CIUTHIBACT CTPYK-
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Typy € HacTpOHKaMM CUHXPOHU3ALUU, OLPEIeJAIONIUMU [I0BeJleHUe BXO/Ja CUHXPOHU3AlMKU, B 11aMATh KOH-
TPOJLIIEPA.

6.2.6.34 Komanga GSNO
Kon xomanasr (CMD): «gsno» nmm 0x6F6E7367.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (16 Gaiir)
uint32 t CMD Komanna
uint8 ¢ SyncOutFlags @iarn CHEXPOHU3AIUN BBIXOJA. IDTO
OuroBas MacKa /s HOOUTOBBLIX OIle-
parnmii.
0x1 - SYNCOUT _ENABLED CuHXpOoHU3aIMs BIXOIA PADOTAET CO-

[JIACHO HACTPOKaM, ecsn duiar ycra-
HOBJIeH. B mHOM ciyvae 3HavUeHNE BhI-
X07a (PUKCUPOBAHO U TOJIUHSIETCS
SYNCOUT STATE.

0x2 - SYNCOUT STATE Korza 3HadeHue BbIXO#a  ylpas-
nagerca  Hampamyio  (cm.  daar
SYNCOUT ENABLED), 3HAa-

4YeHHe HA BBIXOJE COOTBETCTBYET
3HAYEHHUIO 3TOro ¢hara.

0x4 - SYNCOUT INVERT HyneBoit mornyaeckuit ypoBeHb SABJIS-
eTcsl aKTUBHBIM, ecjin (Jiar yCTaHOB-
JIeH, a eJUHUYHBIN - ecu diar coOpo-
IIIeH.

0x8 - SYNCOUT IN STEPS Ecau dbaar ycraHoBsieH BCIIOIb30BATH
IIar¥ / MMITYJIbCBI 9HKOZEPA JJist BBI-
XOIHBIX HMIIY/IbCOB CHHXPOHU3AIMN
BMECTO MUJITTHCEKYHI.

0x10 - SYNCOUT _ONSTART leneparust CHHXPOHU3UPYIOIETO WM-
MyThCA P HAYAJE TBUKEHHS.

0x20 - SYNCOUT _ONSTOP lenepariisi CHHXPOHU3UPYIOIIETO WM-
MyJIbCA TIPU OCTAHOBKE.

0x40 - SYNCOUT _ONPERIOD Boigaer uMnysibC CHHXPOHH3AIUH T10-
cie npoxoxienus SyncOutPeriod or-
CY€TOB.

uintl6 _t SyncOutPulseSteps Onpenensger JIUTENTBHOCTD BBIXOJ-

HBIX MMIIYJIbCOB B IIAIAaX /UMILYJIbCAX
SHKOJIEpA, KOTJA YCTaHOBJEH dJar
SYNCOUT IN STEPS, nniu B MHEK-
pocekyHaax ecau ¢Jar cOpOITeH.
uintl6é t SyncOutPeriod ITepuon renepauuu uMmiysnbcoB (B
marax,/orcyerax IHKOIEPA), MCIOIb-
3yeTcsi TpHW YCTaHOBJIEHHOM iare
SYNCOUT ONPERIOD.

Continued on next page
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Tabnuuya 6.73 — continued from previous page

uint32 t Accuracy

9TO OKPECTHOCTh BOKPYT IIEJIEBOM
KOODJMHATHI, MOMaJaHne B KOTODPYIO
CINTAETCS TOMAJAHNEM B IEIeBYIO
TO3UINIO ¥ TEHEPUPYETCI UMITYIIBC IO
OCTAHOBKE.

uint8 t uAccuracy

9TO OKPECTHOCTH BOKPYT IIEIeBO KO-
opAMHATHI B MHKpOIIarax (MCIoJib-
3yeTcsl TOJNBKO C IMArOBBIM JIBUTATE-
jem). Besqmuuna mukpowara u juana-
30H JIOTMYCTHUMBIX 3HAYEHUN [JIsT JIAH-
HOI'O TIOJISI 3aBHCAT OT BBIOPAHHO-
ro pexkuMa jiejeHus mara (CM. moJie
MicrostepMode B engine _settings).

uint16_t | CRC

KonTponbraas cymma

Onucanme: Yrenne HACTPOEK [IJIsT BHIXOIHOTO UMITYIHCA CHHXPOHU3AINN. JTa, (DYHKIINS CAUTHIBAET CTPYK-
Typy € HAaCTPOWKAM¥M CHHXPOHU3AINU, ONIPEJeIAIONINMI TTOBEJEHNE BbIX0/Ia CHHXPOHU3AINN, B TaMATh KOH-

TPOJLIEPA.

6.2.6.35 Komanpga GSTI

Kon xomanasr (CMD): «gsti» niu 0x69747367.

Banpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Orset: (70 Gaiir)
uint32 t CMD Komanna
int8 t [Ipoussomurens IIpoussonuress. MakcumaabHast
JJINHA, CTPOKMU: 16 CUMBOJIOB.
int8 t PartNumber Cepus u Homep Mozesnun. Makcumaiib-

Has JIJIMHA CTPOKH: 24 cuMBOJIA.

uint8_t Reserved [24]

3apesepBuposano (24 Gaiir)

uintl6 t CRC

Kontponbras cymma

Omnucanune: Yrenue nadopmarmu o nozunuorepe u3 EEPROM. He nomnepxuBaercsi.

6.2.6.36 Komanpga GSTS

Kopx xomanasr (CMD): «gstsy umum 0x73747367.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orser: (70 Gaiir)
| uint32_t | CMD | Komansa ‘

Continued on next page
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Tabnuuya 6.77 — continued from previous page

float LeadScrewPitch [MTar xomoBoro BuHTa B MM. THum man-
woix: float.

int8 t Units Eunuiier nudamepenus pacCTOSHMS, UC-
mosb3yemble B mossx MaxSpeed u
TravelRange (marm, rpajmychl, MM,
...), MakcumajibHas JjidHa CTPOKH:
8 cMMBOJIOB.

float MaxSpeed Makcumanbhas ckopocts (Units/c).
Tun mamubix: float.

float TravelRange Hunanazon nepemerrenns (Units). Tun
mannerx: float.

float Supply VoltageMin MunumanbHOE HANPSKEHUE TUTAHUS
(B). Tun nanubix: float.

float Supply VoltageMax MaxkcumasibHOE HAIPSAKEHNE TTUTAHUS
(B). Tun garusix: float.

float MaxCurrentConsumption Makcumasibubiit TOK norpebsenus
(A). Tun paunbx: float.

float HorizontalLoadCapacity lopuzonTanbaas Tpy30M0LbEMHOCTD
(xr). Tun ganupix: float.

float VerticalLoadCapacity Beprukanbaas — rpy30m04bEMHOCTH
(xr). Tun nanueix: float.

uint8 t Reserved [24] 3apesepBupoBaHo (24 GaiT)

uintl6é _t CRC Konrponpnas cymma

Onucanume: Yrenune nactpoek mosunuouepa n3 EEPROM.

6.2.6.37 Komanga GURT
Kon xomanasr (CMD): «gurt» unu 0x74727567.

Banpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Orser: (16 Gaiir)
uint32 t CMD Komanna
uint32 _t Speed Cxkopocts UART (B 60max)
uintl6 t UARTSetupFlags ®narn macrpoiiku UART. 910 Guro-

Bas MACKa /T TTOOUTOBBIX OIEPAITHii.

0x3 - UART_PARITY_BITS

Bursl, orBevarornue 3a BHIOOP YETHO-
CTH.

0x0 - UART_PARITY_ BIT_EVEN

Bur 1, eciin gernbrit

0x1 - UART_PARITY_ BIT_ODD

bBur 1, ecnn HeveTHbIN

0x2 - UART_PARITY BIT_SPACE

Bur wernoctu Becerna 0

0x3 - UART_PARITY_ BIT_MARK

Bur gernocru Bcerma 1

0x4 - UART_PARITY_ BIT_USE

Bur uérHOCTM HE MCMOMB3YyeTC s, eCan

0% OUT YEeTHOCTH UCIOIb3YeTC s, €CIIN
1“

77

0x8 - UART_STOP_BIT

Eciu  ycranoBsieH, OIuH CTOMOBbII
OuT; MHAYe - 2 CTOMOBBIX OUTA,

Continued on next page
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Tabnuuya 6.79 — continued from previous page

uint8 t

Reserved [4]

3apesepBuposano (4 Gaiir)

uintl6 t

CRC

Kontponbras cymma

Onucanue: Komansa arenus: nacrpoek UART. Dra dyukiusa 3anonuser crpykrypy Hacrpoek UART.

6.2.6.38 Komanpga SACC
Kon xomanapr (CMD): «sace» uian 0x63636173.
Banpoc: (114 Gaiir)

uint32 t

CMD

Komanna

int8 t

MagneticBrakelnfo

[IpousBomuTens u HOMEP MATHUTHO-
ro Topmosa, MakcuMmasbHAas JJINHA
cTpoKu: 24 CUMBOJIOB.

float

MBRatedVoltage

HomnHasibHOE — HampsiPKEHHE ISt
YIPABIEHAs MATHUTHBIM TOPMO30M
(B). Tun nanubix: float.

float

MBRatedCurrent

HoMuHamsHBI TOK 11 yIpaBiIeHAs
MarHuTHbIM TOpMO30M (A). Tun nan-
wbix: float.

float

MBTorque

VYaepxusatomuit  Moment (MH ).
Tun mammbix: float.

uint32 t

MBSettings

®jiarm HACTPOEK MATHUTHOTO TOPMO-
3a. ITO OMTOBAS MACKa, I TTOOWTO-
BBIX OIlepaluii.

0x1 - MB AVAILABLE

Ecau ¢aar ycranmosieH, TO Maraut-
HBIII TOPMO3 JOCTYIEH

0x2 - MB_POWERED _HOLD

Ecau ¢aar ycramoBneH, TO Marumr-
HBII TOPMO3 HAXOAWUTCS B PEKUME
yiepxanus (aKTUBEH) LpU  [oAade
MTHTAHUS

int8 t

TemperatureSensorInfo

IIpousBomurens u HOMED Temmepa-
TypHOro jgarduka, MakcumasbHas
JUIMHA CTPOKU: 24 CUMBOJIOB.

float

TSMin

MunnmanbHas B3MEPseMast TeMIepa-
rypa (rpag Henbcus). Tun nannbix:
float.

float

TSMax

MaxkcuMasibHasi W3MepsieMasi TeMIIe-
parypa (rpag Henbcust) Tun nqannbix:
float.

float

TSGrad

Temmneparypusiit  rpagunest (B /rpan
Lenbcus). Tun nanneix: float.

uint32_t

TSSettings

®jarn  HACTPOEK TEMIIEPATYPHOTO
JaT9uka. ITO OWTOBas MAaCKa JIJIs
MTOOUTOBBIX OMEPAITHA.

0x7 - TS_TYPE_BITS

Butbl, orBevaromue 3a Tun temmepa-
TYPHOTO JATYNKA

0x0 - TS_TYPE_UNKNOWN

Hewussecrabriit cerncop

0x1-TS _TYPE THERMOCOUPLE

Tepmomapa

0x2 - TS_TYPE_SEMICONDUCTOR

ITomynpoBOAHUKOBBINT — TemIepaTryp-
HBIN JaT9IUK

Continued on next page
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Tabnuuya 6.80 — continued from previous page

0x8 - TS AVAILABLE Ecan dumar ycraHoBiieH, TO HATINK
TEMIEPATYPHI JOCTYTIEH
uint32 t LimitSwitchesSettings @jiary HACTPOEK KOHIEBBIX BbIKJIIO-

garenei. 9To OUTOBAS MaCKa, IS TMO-
OMTOBBIX OTIEPAIHi.

0x1-LS ON_SW1_ AVAILABLE Eciu ¢aar ycranosieH, TO KOHIE-
BOW LlepeKJ/Iovare/b, HOAKAIOYEeHHbI
K HOXkKKe SW1, nocrymnen

0x2 - LS _ON_SW2 AVAILABLE Eciu ¢daar ycramosieH, TO KOHIE-
BOW HepeKJIovare/b, HOAKIIOYEeHHbI
K HOKKe SW2, nocrymnen

0x4 - LS _SW1_ACTIVE LOW Ecim ¢daar ycramosien, To KOHIe-
BOW HepeKJIIoYaTesb, NOAKIIOYEeHHbIN
Kk HOXkKe SW1, cumraercs cpaboras-
IIIAM TI0 HU3KOMY YPOBHIO HA, KOHTaK-
Te

0x8 - LS _SW2_ ACTIVE LOW Eciu daar ycranoBien, To KOHIIE-
BO# MEPEKJII0YATEh, TTOIKII0YEHHBIH
K HOXKKe SW2, cumraercsd cpabOTaB-
UM TI0 HU3KOMY YPOBHIO HA, KOHTaK-

Te
0x10 - LS _SHORTED Ecnu dmar ycraHoBjeH, TO KOHIIEBBIE
[IePEeKJIIOIATe N 3AMKHY ThI
uint8_t Reserved [24] 3apesepsuposato (24 Gaiir)
uintlé_t CRC Kontposbphas cymma
Orser: (4 Gaiir)
‘ uint32 t ‘ CMD ‘ Komanza

Omnucanne: 3anuch nHGOPMAIIY O JOMOJTHATETbHBIX akceccyapax B EEPROM. @yukiumsi 102KHA HCIOb-
30BaThCs TOJBKO [IPOU3BOIUTEIIEM.

6.2.6.39 Komanga SBRK
Kop komanasl (CMD): «sbrks nim 0x6B726273.
3amnpoc: (25 Gaiir)

uint32 t CMD Komanna

uintl6_t t1 Bpems B MC MexKy BKJIIOYEHUEM IIH-
TaHUS MOTOPA M OTKJIIOYEHWEM TOP-
MO3a.

uintl6_t t2 Bpemss B MC Mexiay OTKIIIOYEHHEM

TOPMO3a X TOTOBHOCTBIO K JBUKEHUIO.

Bce xOMaHIBI JBHXKEHUS HAYUHAIOT

BBIIIOJTHATLCA TOJIBKO IIO HCTEYEHHU

9TOrO BPEMEHHU.

uintl6_t t3 Bpemsa B MC MeKIy OCTaHOBKOIT MO-

TOpa U BKJIIOYEHUEM TOPMO3a.
Continued on next page
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Tabnuuya 6.82 — continued from previous page

uintl6_t t4 Bpewmsa B Mc MeXK Ty BKITIOYEHUEM TOD-
MO3a W OTKJIIOYE€HWEM MHTAHUS MOTO-
pa.
uint8 ¢t BrakeFlags @marn. 10 OGUTOBAST MacCKa JJIsT TMO-
OMTOBBIX OTIEPAIHi.
0x1 - BRAKE ENABLED Viupasiienune TOPMO30M BKJIIOYEHO, €C-
i pJrar yCTaHOBJIEH.
0x2 - BRAKE ENG_PWROFF TopMO3 OTKII09aeT MUTAHAE [IAr0BO-
ro MOTopa, eciau ¢Jrar yCTaHOBJIEH.
uint8_t Reserved [10] 3apesepeuposano (10 GaiiT)
uintl6 _t CRC Konrpoapnas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza
Omnucanue: 3ammch HACTPOEK YITPABICHUS TOPMO30OM.
6.2.6.40 Komanpga SCAL
Kon xomanasr (CMD): «scaly mwin 0x6C616373.
Banpoc: (118 Gaiir)
uint32 t CMD Komanzna
float CSS1_A Koadbdunment MaCHITaONPOBAHMUST
JIJIsT aHAJIOTOBBIX M3MEPEHUil TOKa B
obmoTKe A.
float CSS1_B Kosddunuent capura mjada apaioro-
BBIX M3MEpPEHuil Toka B 0OMOTKe A.
float CSS2_A Koadbunment MaciTabupoBaHus
JIJIsl AHAJIOTOBBIX M3MEPEHWi TOKa B
obmoTke B.
float CSS2_B Kosddunument capura mjas aHaioro-
BBIX M3MepeHuii Toka B 0omMoTke B.
float FullCurrent A Kosdbunment MacHIITabupoBaHUsT
JIJIsT QHAJIOTOBBIX U3MEPEHUl TTOJTHOTO
TOKA.
float FullCurrent B Kosddunument capura mjs aHaoro-
BBIX M3MEPEHUI MOJIHOTO TOKA.
uint8_t Reserved [88] 3apesepsuposano (88 Gaiir)
uintlé_t CRC KontposbHas cymma

Orser: (4 Gaiir)

‘ uint32_t

[ CMD

‘ Komanna ‘

Onucanne: Komanna 3anucu KanubpoBodHbix Koagduimenros. KoManaa TOALKO /1Jis IPOU3BOANATEA. JTa,
bYHKIMS 3AMUCHIBAET CTPYKTYPY KAJIUOPOBOUYHBIX KOIDPUIMEHTOB B MaMATh KOHTPOJLIEpa. 1 KoIpdhu-
[IHEHTHI UCTIOIB3YIOTCS 1718t Tiepecuéra komos AL B Toku 0OMOTOK U MOJIHBIH TOK Torpebienus. Koaddumm-
enTh! crpynmupoBanbl B mapbl, XXX A uw XXX Bj; mapsr npeacrasasior coboii KoabhunenTs! JHHERHOTO

6.2. Onuncaxne npotokosa obmeHa

301



8SMC5-USB
PykoBopgcteo nonb3osarens, Boinyck 2.27.0

ypasuenus. IlepBoiit KO3 UIMEHT - TAHIEHC YIJ1a, HAKJIOHA, BTOPOl - MOCTOTHHOE cMmerenne. Takum obpa-
3oM, XXX CurrentimA] = XXX A[mA/ADC|XXX ADC_CODE[ADC] + XXX _B[mA].

6.2.6.41 Komanpga SCTL

Kon xomanasl (CMD): «sctly wmm 0x6CT746373.

Banpoc: (93 Gaiir)

uint32 t CMD Komanza

uint32 t MaxSpeed Maccue ckopocreif (B MOJHBIX TIa-
rax), HCHONB3YIOMMIICS TIPH yIIpaBJIe-
HHUH JPKOHCTHKOM WM KHOIKAMH BJle-
Bo/Bupaso. Juanazoun: 0..100000.
uint8_t uMaxSpeed MaccuB ckopocreii (B MUKpONIarax),
HCHOMB3YIOMMICA [IPU  yIpaBICHUH
JOKOMCTHKOM —HMJIM  KHOIKAMH  BJIe-
BO/BupaBo. Benmumna Muxpomara u
JIMATIA30H JOMYCTUMBIX 3HAYEHHUH 15t
JIAHHOTO TIOJIsSE 3aBUCAT OT BBIOPAHHO-
ro pexkuMa JejieHus mara (CM. moJie
MicrostepMode B engine _settings).
uint16_t Timeout Timeout[i] - Bpemsi B Mc, 10 mcrede-
HUH KOTOPOTO YCTAHABJIUBAETCS CKO-
pocrb max_speed[i+1] (ucmosb3yer-
Csl TOJIBKO IIPU YIPABJIECHAH KHOIKAa-
uintl6_t MaxClickTime MakcuMmasbHOe BpeMs KJIHWKa (B MC).
Jo ncredennst 3Toro BpeMeHu mepBast
CKOPOCTH HE BKJIIOYAECTCH.

uintl6 t Flags @uiarn. 910 OGUTOBAsT MacCKa JJIsI I1O-

OUTOBBIX OIEPAITHIA.

0x3 - CONTROL_MODE_BITS Butsr ynpasienns MOTOPOM € TIOMO-
IMBIO [KOMCTHKA, WJIH KHOMOK BJIe-
BO/BIIPABO.

0x0 - CONTROL _MODE _OFF Vipasiienue OTKJIIOYEHO.

0x1 - CONTROL MODE JOY YipasiieHue ¢ MOMOIIbIO JIZKOHCTUKA.

0x2 - CONTROL_MODE_ LR VipasiieHue ¢ HOMOIIBI0 KHOIIOK BJI€-
BO/BIIPABO.

0x4- CONTROL BTN LEFT PUSHED OPEN | Hakaras jeBast KHOIIKA COOTBETCTBY-
€T OTKPBITOMY KOHTAKTY, €CJH ITOT
dar ycraHOBIEH.

0x8- CONTROL BTN RIGHT PUSHED OPEN Hakarasi mpaBas KHOIKA COOTBET-
CTBYeT OTKPBITOMY KOHTAKTY, €CJIH
310T (pJ1ar yCTaHOBJIEH.

int32_t DeltaPosition Cwmerenne (genpra) mo3unuu (B M0
HBIX I11arax)

Continued on next page
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Tabnuuya 6.86 — continued from previous page
intl6_t uDeltaPosition JpobHast 9acTh CMEIEHNusT B MHKPO-
marax. Mcnoab3yerca TOMBKO € mia-
TOBBIM JIBHUTAaTEJIEM. BeJH/ILII/IHa MUK-

pomiara M JUAIA30H JOIYCTHMBIX
3HAYEHUIl JUIA JAHHOILO 1OJId 3aBU-
CAT OT BBIOPAHHOTO DEKUMA, IeJIe-
Hus mara (cM. mose MicrostepMode
B engine settings).

uint8_t Reserved [9] 3apesepsuposano (9 Gaiir)

uintl6 _t CRC Konrponpuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD

Komama

Omnucanume: 3anuch HacTpoek ynpasyienus moropoM. Ilpu seibope CTL MODE=1 Bkitouaercs ynpasie-
HUE MOTOPOM C HOMOUIBIO JPKOHCTUKA. B 9TOM pezkume npu OTKJIOHEHUH JI2KOMCTUKA HA MAKCUMYM JIBUTATEb
CTPEMUTCSI JABUTATHCST O cKopocThio MaxSpeed [i], rae i=0, ecam mpeapLaynyM HCMOIB30BAHNEM 9TOTO Pe-
KnMa He ObLIo BbiOpano Jpyroe i. Knonkn nepekimodaior Homep ckopoctu i. [Ipu Beibope CTL _ MODE=2
BKJIIOYAETCS YIIPABJIEHHE MOTOPOM C IIOMOIIbI0 KHOMOK left /right. TIpu nHaxkaruu Ha KHOIKM JABUraTe b HAYM-
HAET JBUIAThCs B COOTBETCTBYIOILYO CTOPOHY co ckopocTbio MaxSpeed[0], no ucrevenuu Bpemenu Timeoutl[i]
moTop asuraercs co ckopocrbio MaxSpeed [i+1]. IIpu uepexoue or MaxSpeed [i] na MaxSpeed [i+1] ueii-
CTBYeT yCKOpPEHUE, KaK OOBIYHO.

6.2.6.42 Komanpga SCTP
Kon xomauasr (CMD): «sctp» mam 0x70746373.
Banpoc: (18 Gaiir)

uint32 t CMD Komanza
uint8 t CTPMinError Mwunnmanbsroe otanune maros I

OT TIOJIOYKEHUSI IHKOJepa, YCTAHABJIN-
saioree piar STATE _RT ERROR.
N3amepsiercsa B mmarax LT,

uint8 ¢t CTPFlags @iarn. 910 OGUTOBAST MacCKa JJIsI IO-
OMTOBBIX OTIEPAIHil.
0x1 - CTP_ENABLED Konrposib 1m03uiuy BKJIFOYEH, €C/id
duar ycraHOBJIEH.
0x2 - CTP_BASE VYipasiieHue II0JI0KeHUEM OCHOBAaHO

HA JATYUKE BPAIIECHH, €CJIU YCTAHOB-
Jier 3roT ¢Jiar; B TPOTUBHOM CIIydae
- HA& YHKOJIEPE.

0x4 - CTP _ALARM _ ON_ERROR Boittu 8 cocrosane ALARM npu pac-
XOXKJIEHUY [O3UIMH, ecu (Jiar ycra-
HOBJIEH.

Continued on next page
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Tabnuuya 6.88 — continued from previous page
0x8 - REV_SENS INV Cericop cunTaercss akKTHBHBIM, KOTJA
Ha HEM (, WHBEPTHUDPOBAHUE EJIAET
aktuBHBIM ypoBeHb 1. To ectb ec-
JI1 He WHBEPTUPOBATH, TO JEHCTBY-
er obprunas Jjoruka - 0 310 cpabarbi-
BaHNE/AKTUBAIHS /aKTHBHOE COCTOSI-
HUE.
0x10 - CTP_ERROR_CORRECTION KoppekrupoBarh ommbku, BO3HUKA-
OLIME [IPU IPOCKAJIb3bIBAHUU, €CJIN
duaar ycranosyien. Paboraer TOIBKO ¢
suKozepoM. HecoBmecTmmo ¢ darom
CTP ALARM_ ON_ ERROR.
uint8 t Reserved [10] 3apesepruporano (10 GaiT)
uintl6 _t CRC Konrponpuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza ‘

Omnucanwme: 3anuch HACTPOEK KOHTPOJIs no3utmu (asis warosoro Asuraress). [Ipu yupasienun ITJT ¢ suko-
nepom (CTP_BASE 0) nosiBisieTcst BO3MOXKHOCTH O0HAPYKUBATH MOTEPIO maros. KoHTposiep 3uaet Koi-Bo
mraros Ha 060por (GENG::StepsPerRev) u pasperenune sukonepa (GFBS::IPT). IIpu BK/IIOYEHUN KOHTPOJIsI
(baar CTP _ENABLED), kouTpoJLiep 3al0MUHAET TEKYIIyI0o mo3uiuio B marax 1I/] u TeKyuryo no3uiuio
sHKozepa. Jlasmee, HA KaxKIOM Iare MO3WIMs IHKOAEPA MPeoOpPA30BBIBACTCS B IIATM W €CJIH PA3HUIA OKA-
spiBaercs Gosibie CTPMinError, ycranasnusaercs dpiar STATE CTP _ERROR. Ilpu ynpasneaunn 1T ¢
marankom 000poToB (CTP BASE 1), mosurust kouTpoaupyercs 1o Hemy. [lo aktuBHOMY (GPOHTY Ha BXOJE
CHHXPOHU3AINY KOHTPOJIJIEP 3allOMUHAET TEKyllee 3HadeHue maros. /lajee, mpu Kaxkaom ob0pOTe TpoBe-
pseT, Ha CKOJIbKO IaroB cMmecTusuch. Ilpu paccorsacoBanuu 6osee CTPMinError ycranasnuBaercs diar

STATE_CTP_ERROR.

6.2.6.43 Komanpga SEAS

Kon xomanger (CMD): «seasy miun 0x73616573.
Banpoc: (54 Gaiir)

uint32 t CMD Komanna

uintl6_t stepcloseloop  Kw Kosdpdunuent cmermenuns peasbHOIT
U 3aJaHHOI ckopocru, auanaszon [0,
100], 3nauenne no ymosdanuio 50.
uintl6_t stepcloseloop Kp low ObparHas CBs3b TIO0 MO3UIUH B
30HE MAJBIX CKOPOCTeH, JIMAama30H
[0, 65535], 3HaYeHUE 1O yMOJIYAHUIO
1000.

uintl6 t stepcloseloop Kp high ObparHas cBs3b O MO3WIAU B 30HE
GosibLIMX CKOpocTeli, auanazon [0,
65535], 3nadenue 1o ymosuuanuio 33.
uint8_t Reserved [42] 3apesepBupoBaHo (42 GaiiT)
uintl6_t CRC Kontpoaruas cymma

Orser: (4 Gaiir)
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| uint32_t | CMD | Komanza

Omnucanue: 3anuch PACHIMPEHHBIX HACTPOEK.

6.2.6.44 Komanga SEDS
Kopx xomangpr (CMD): «seds» iz 0x73646573.
Bamnpoc: (26 Gaiir)

uint32 t CMD Komanna

uint8 t BorderFlags Qiaru, OIpeaesaoNnine TUIl TPAHUTL K
TTOBE/IEHNEe MOTOPA TPHU UX JOCTHIKE-
HUU. DTO OUTOBAsE MacKa JJIsS MOOH-
TOBBIX OIEPAaIUii.

0x1 - BORDER_IS ENCODER Ecan dmar ycranoBieH, TpPaHUIIBI
OTIPE/IENISAIOTCS TIPETyCTAHOBIEHHBIMHU
TOYKAMHM Ha Inkajge no3uiuu. Eciaun
daar cOpoIleH, TPAHUAIBI OMPEIeIsa-
FOTCsI KOHIIEBBIMY BBIKJTIOYATEISIMHE.

0x2 - BORDER_STOP_ LEFT Eciu daar ycranosmeH, MoTop ocra-
HaBJIMBACTCA IIPpU JOCTHUKECHHUHN JIEBOI
I'PAHUILIBI.

0x4 - BORDER_STOP_RIGHT Ecmu daar ycranosieH, MOoTop ocra-

HaBJIMBAETCS TIPU JOCTUKEHUU Ipa-
BOW I'paHMUIIbI.
0x8 - BORDERS SWAP MISSET DETECTION | Ecan daar ycranosmen, MOTOp OCTa-
HaBJIMBAETCS TIPH JIOCTHKEHUH 000MX
rpanun. Hyzken ams mpemorBpare-
HUsl [OJIOMKH JBUTATEJsI DU HEpa-
BHJIBHBIX HACTPONUKAX KOHIEBBIX BbI-
KJII09aTesei
uint8 t EnderFlags Onarm, OmpemendroIe HACTPOUKH
KOHIIEBBIX BBIKJIIOYaTesei. 910 OuTo-
Bas MacKa, Jjisl MOOUTOBBIX OlEPAIil.
0x1 - ENDER SWAP Ecau dumar ycranosjen, mepBbiii KOH-
[EBOIi BBIKIIOYATE b HAXOIUTCS CIIPa-
Ba; UHAYE - CIIEBA.
0x2 - ENDER _SW1 ACTIVE LOW 1 - Konmnesoil mepekso4aresb, MOM-
KJTIOYeHHbIH K HOXKKe SW1, canraercs
cpabOTABIIIKM 110 HU3KOMY YPOBHIO HA
KOHTAKTe.
0x4 - ENDER _SW2 ACTIVE LOW 1 - Konnesoi#l mepexso4aresib, MOM-
KJTIOYeHHbIH K HOXKKe SW2, canraercs
cpabOTABIIKM 110 HU3KOMY YPOBHIO HA
KOHTaKTe.
int32_t LeftBorder ITosunus 7eBoit TpaHUIBI, HCIOTH-
3yercd  ecJau  yCTaHOBJIEH  iar
BORDER IS ENCODER.
Continued on next page
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Tabnuuya 6.92 — continued from previous page

intl6 t uLeftBorder

Ilo3ummst Jj1eBOit TpPaHUIBI B MUKPO-
marax (MCIoJIb3yeTcsi TOJIBKO C IIa-
TOBBIM ,ILBI/IFaTeJ'IeM). Bennuuna mMuk-
ponrara #W AHAIIA30H OJOIIYCTHUMBIX
3HAYEHUN JJIst JAHHOI'O IOJIsi 3aBU-
CAT OT BBIOPAHHOTO DEKUMA, IeJIe-
Hus mara (cM. mose MicrostepMode
B engine settings).

int32 t RightBorder

Ilo3umust upaBoit  rpanuipbi, HUC-
TTOJIb3YeTCsT €CJIM  yCTAHOBJIeH iar
BORDER IS ENCODER.

intl6_t uRightBorder

Ilo3unusa npaBoit rpaHUIBI B MHKPO-
marax (HCIOJb3YeTCs TOJbKO C IIa-
TOBBIM ,ILBI/IFaTeﬂeM). Benunuuna muk-
poliara ¥ JHala30H JOMYyCTUMbIX
3HAYEHUN JJIsd JTAHHOIO MOJIsl 3aBU-
CAT OT BBIOPAHHOTO PEXKUMA, [eJIe-
must mara (cm. nmose MicrostepMode
B engine _settings).

uint8_t Reserved [6]

3apesepsuposano (6 Gaiir)

uint16_t | CRC

Kontponbraas cymma

Orser: (4 Gaiir)

| uint32_t | CMD

Komanna

Onucanume: 3anuch HACTPOEK TPAHUIL U KOHIEBBIX BBIK/IIOYATENEHH.

6.2.6.45 Komanpga SEIO
Konx xomanaer (CMD): «seioy mmn 0x6F696573.
Banpoc: (18 Gaiir)

uint32 t CMD

Komama,

uint8 ¢ EXTIOSetupFlags

Oarm HACTPOMKH PAOOTHI BHEIITHE-
I'0 BBOZA-BBIBOJA. DTO OUTOBASI MACKA
JiJ1si TIOOUTOBBIX OLEPATIHA.

0x1 - EXTIO SETUP OUTPUT

Eciu dmar ycranosieH, TO HOXKKA B
COCTOAHHUHN BBIBOJIAa, HHa4Y€ - BBOIA.

0x2 - EXTIO _SETUP INVERT

Ecnu daar ycranosieH, TO HyIH CIH-
TAIOTCSI AKTUBHBIM COCTOSTHHEM BBIXO-
Ja, a crajamomue (ppoHTHI KaK MO-
MEHT [OJIA9U BXOTHOIO CHTHAJIA.

uint8 t EXTIOModeFlags

®arm HACTPOMKYN PEKUMOB BHEITHE-
T'0 BBOZIA-BBIBOJA. JTO OMTOBASA MACKA
JI7Isl TIOOMTOBBIX OTIEPATIHIA.

0xf - EXTIO _SETUP_ MODE IN BITS

Buter, oTBewaromme 3a TOBeIEHUE
TIPW TIepeXo/ie CUTHAJIA, B AaKTUBHOE CO-
CTOdHUueEe.

0x0 - EXTIO_SETUP_MODE_IN_NOP

Huduero we menarth.

Continued on next page
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Tabnuuya 6.94 — continued from previous page
0x1 - EXTIO _SETUP_ MODE _ IN_STOP ITo mepennemy bpoHTY BXOIHOTO CHT-
HaJIa JleJaeTcd OCTAHOBKA JBHTATENA
(sxBuBasent komangpr STOP).

0x2 - EXTIO SETUP MODE IN PWOF Brmonnaer xomanny PWOF, obecro-
IUBast OOMOTKHU [IBUTATEJIS.

0x3 - EXTIO SETUP MODE IN MOVR Bomonnserca komanga MOVR ¢ mo-
CJEeJHUMU HACTPOUKAMU.

0x4 - EXTIO SETUP MODE IN HOME Brmomnaaerca komanga HOME.

0x5 - EXTIO SETUP MODE IN ALARM Boiitu B cocroaune ALARM npu me-
pexoie CHUTHAJA B AKTHBHOE COCTOSI-
HIE.

0xf0 - EXTIO SETUP MODE OUT BITS Burer Bbibopa 110BejieHusT Ha BLIXO/IE.

0x0 - EXTIO SETUP MODE OUT_ OFF Hozxka BCcerma B HEAKTUBHOM COCTOSA-
HUM.

0x10 - EXTIO SETUP MODE OUT_ ON Hoxkka Bcerja B aKTHBHOM COCTOS-
HUM.

0x20- EXTIO SETUP MODE OUT_ MOVING | Hoxka HAXOAUTCS B aKTUBHOM COCTO-
STHWW TIPU JTBUKEHWH.

0x30 - EXTIO SETUP MODE OUT ALARM | Hoxka HAXOAWTCS B aKTHUBHOM COCTO-
SHWWA TPH HAXOXKICHAU B COCTOSHHUN
ALARM.

0x40- EXTIO SETUP MODE OUT MOTOR _ ONoxka HaXOZUTCA B aKTHBHOM COCTO-
SIHWW TIPHU TO[ade MATAHUA Ha 0OMOT-

KH.
uint8_t Reserved [10] 3apesepeuposano (10 GaiiT)
uintl6é _t CRC Kourposnbnas cymma
Orser: (4 Gaiir)
| uint32_t | CMD | Komanzga ‘

Onucanne: Komanna 3anmucu mapaMeTpoB HACTPONKN PEsKMMOB BHEIHEro BBOJA,/BbIBOJA. BxomHbe cOObI-
T 00pabarTbiBaroTCs MO (GpPOHTY. BBIXOMHBIE COCTOSHUSI CUTHAIUIUPYIOTCS JIOTHYECKUM cocTositmeM. 1o
YMOJTYAHUIO HAPACTAIOINIWI (DPOHT CAUTAETCS MOMEHTOM IOIa9X BXOZHOIO CUTHAJA, 8 €IUHUIHOE COCTOSTHUE
CUYUTAETCA AKTUBHBIM BbIXO/IOM.

6.2.6.46 Komanga SEMF
Kop xomanasr (CMD): «semfs nian 0x666D6573.
Bamnpoc: (48 Gaiir)

uint32 t CMD Komanna

float L NaayKTHBHOCTD OOMOTOK JIBUTATES.

float R Comnporusienne 0OOMOTOK JTBUTATEJIS.

float Km DuieKTpOMexXaHuIecKuit  Koapduiim-
€HT JBUTATEJIS.

uint8 t BackEMFFlags ®jaru aBTOHACTPOEK IITArOBOTO [BH-
rarensd. 910 OUTOBas MaCKa s MO-
OUTOBBIX OIEPAITHIA.

Continued on next page

6.2. Onuncaxne npotokosa obmeHa 307



8SMC5-USB

PykoBopgcteo nonb3osarens, Boinyck 2.27.0

Tabnuuya 6.96 — continued from previous page

0x1 - BACK_EMF INDUCTANCE_ AUTO

@Jjiar aBTOONPEIE/IEHUST WHIYKTUBHO-
CcTH OOMOTOK JIBHUTATEJIS.

0x2 - BACK_EMF_RESISTANCE_AUTO

®dsar aBroonpeseseHns CONPOTUBIIE-
HUST OOMOTOK JBUTATEJIS.

Ox4 - BACK_BEMF_KM_AUTO

@yar aBTOOIpPEETEHNsT 3TEKTPOME-
XaHUIECKOro KoddpuimeHTa aBura-
TeJIsl.

uint8_t Reserved [29]

3apesepsuposano (29 Gaiir)

uint16_t CRC

KonTponsnas cymma

Orser: (4 Gaiir)

| uint32_t | CMD

| Komanzga

Onucanume: 3anuch 3IEKTPOMEXAHUIECKUX HACTPOEK MIATOBOTO JABuraress. HacTpoiiku pa3nudHbl Ajis pas-
HbIX ABurareseii. [loxkamyiicTa, 3arpyKaiiTe HOBble HACTPONKHM, KOT/Ia, BBl MEHSIETE MOTOP.

6.2.6.47 Komanpga SENG

Kon xomanapr (CMD): «seng» uim 0x676E6573.

Banpoc: (34 Gaiir)

uint32 t CMD

Komama,

uintl6_t NomVoltage

HomunanbHoe HApsiKeHHE MOTOPA B
necarkax MB. Konrpommep Oymer co-
XpaHsAThb HAPIKEHUE HA MOTODE HE
BBIIIIE HOMUHAJIHHOTO, €CJIN YCTaHOB-
gen duaar ENGINE LIMIT VOLT
(ucnosb3yercs Toabko ¢ DC gsurare-
Jjem).

uint16_t NomCurrent

HomunanbHBIT TOK dYepe3 MOTOP
(e MA). Tok crabuiausmpyercs st
MArOBbIX ¥ MOXKeT OBITh Orpa-
wuden g DC(eciu  ycranosisien
dutar ENGINE LIMIT CURR).
Hwamnazon: 15..8000

uint32 t NomSpeed

Homunanphas (MakcumalsibHasi) CKO-
pocTh (B LeJIbIX HIarax/c uiid rpm Juist
DC wu maroBoro Jpurartessi B PeKN-
Me BeZyInero sukoznepa). Konrposep
6yZeT COXpaHATb CKOPOCTh MOTOPA He
BBIIIIE HOMHHATBHO, €CIH yCTaHOB-
nex ¢uar ENGINE_LIMIT_RPM.
Huamazon: 1..100000.
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uint8 t

uNomSpeed

MuxkpormaroBast 9acTh HOMUHATBHON
cKOpocTH  MOTOpa  (MCHOJIb3yeTCs
TOJIBKO C IIIarOBbIM ,B;BI/II‘aTe.HeM) .
Benuuuna MHKpOOIara # JIualla30H
JOIIyCTUMbBIX 3HAa4YeHU# [Jid JIaHHO-
TO M0IOJd 3aBUCAT OT BbI6paHHOFO
pexkuMa JejieHusd 1mara (CM. ToJie
MicrostepMode B engine _settings).

uintl6_t

EngineFlags

Qaru, yupassiomue paboToi MOTO-
pa. DTo 6uTOBasS MacKa JJsS TOOWTO-
BBIX OIlepaIuii.

0x1 - ENGINE_REVERSE

®uiar pesepca. CBA3bIBaET HALPABIIE-
HUe BPAINEHUST MOTOpA C HATPABJIE-
HUEeM cuera Tekymeit mosurmu. Ilpn
cOporenaoM durare (M0 yMOIIAHHIO)
MPUKIATBIBAEMOE K MOTOPY MOJIOXKH-
TEJIbHOE HAIPSYKEHUE YyBEJIUYUBAECT
cuerunk mo3umwn. U waoGopor, mpm
YCTAHOBJIEHHOM (bjrare CIeTINK MO3M-
U YBEJIMIUBAETCs, KOTIA K MOTOPY
MPUIOKEHO OTPUIATETHLHOE HAIIPS-
xenne. 3menure cocrosume ¢irara,
€CJIM TOJIOXKUTEIbHOE BPAIEHUE MO-
TOpa YMEHBIAET CUETINK TTO3UITHIH.

0x2 - ENGINE_CURRENT_AS_RMS

®rar WHTEpPIpETAlMH 3HAYEHHs TO-
Ka. Ecim daar cmgar, To 3amaBae-
MOe 3HaueHWe TOKa WHTEPIPETHPY-
ercss KaK MAaKCHMAaJIbHAs aMILIATY-
na Toka. Ecam daar ycranosseH, To
3a/1aBaeMOe 3HAYEHHE TOKa HMHTEp-
[PETHPYeTCs KaK CpeJHeKBajpaTHd-
HOE 3HAYEeHME TOKA (/I L1ArOBOIO)
WJIN KaK 3HAYEHNE TOKa, TTOCYUTAHHOe
M3 MAKCHMAJIbHOTO TETJIOBBIIEICHNUS

(BLDC).

0x4 - ENGINE_MAX_SPEED

®ar MmakcuMaabHON ckopoctn. Ecmm
dar ycTaHOBJ/IEH, IBUKEHNE MIPOUC-
XOJIUT HA MAaKCUMAJIbHOU CKOPOCTH.

0x8 - ENGINE _ANTIPLAY

Komnencamusa marodra. Ecaum  dmar
YCTAHOBJIEH, MO3UIIMOHEp Oymer moi-
XOJIUTH K 33/IJaHHOIT TOYKE BCEr/ia C O/I-
HO# cropoubl. Hanpumep, npu moaxo-
Jie CjeBa HUKAKUX JIONOJTHUTEIbHBIX
JeiicTBuil He CoBepLIaeTCd, & IIPU 110/1-
XOZe CIpaBa TO3UIMOHED NPOXOIUT
MEeJIEBYIO MO3UIUIO HA 33JaHHOE Pac-
CTOSAHASA W BO3BPAIIAETCA K Hell OnAaTh
2Ke CIIpaBa.

0x10 - ENGINE_ACCEL_ON

Vcekopenne. Ecnu duar ycranosew,
JABUZKEHNE MTPOUCXOAUT C YCKOPEHUEM.

Continued on next page
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0x20 - ENGINE LIMIT VOLT HommranpHOE HampsaKeHHE MOTOpPA.
Ecim ¢daar ycranosmen, Hampsike-
HHE Ha MOTOpE OTPAHUYNBAETCS
33/JAHHBIM ~ HOMWHAJILHBIM — 3HAYE-
nuem(ucnosb3yercs Toabko ¢ DC
JIBUTATETIEM).
0x40 - ENGINE LIMIT CURR Homunanbuelii TOK MoTOpa. Ecim
ditar ycTaHOBJIEH, TOK 4Yepe3 MOTOp
OIDAHUYUBACTCH  3aJAHHBIM  HOMU-
HAJBHLIM  3HAYeHHeM (UCHOJIb3yeTCs
roabko ¢ DC apuraresem).
0x80 - ENGINE LIMIT RPM Homunanbuas yacrora BpalieHus Mo-
Topa. Ecim daar ycramnosnen, gacTo-
Ta BpAIEHNsT OTPAHUYNBACTCS 33 1aH-
HBIM HOMHWHAJIbHBIM 3HAYEHUEM.
intl6_t Antiplay KosmmgecTtBo maroB gsuraresis wian
WMITYJIHCOB SHKO/IEPA, Ha KOTOPOE MOo-
3UIOHeD OyZeT OTbe3Karb OT 3a-
JTAHHON IMO3UINH A4 MOIXO0Ja K Heit
C OmHON u TOH ke CcTOpoHBI. Mc-
[OJIb3YeTCsl, €CJIM YCTAHOBJIEH iar
ENGINE ANTIPLAY.
uint8 t MicrostepMode Hacrpoiiku MHKPONTIAroBOro pexku-
Ma(MCHOJIb3YETCsl TOJIBKO C LIArOBbIM
apuraresiem). Begmuuaa mukpoma-
ra W [AWamna3oH JONYCTUMBIX 3Ha-
YeHu# I8 JAHHOTO TIOJs 3aBHUCAT
OT BBIOPAHHOTO pEXKUMA JeTEeHUs
mara (cm. nose MicrostepMode B
engine settings). 1o Gurosas Macka
JIJIsT TTIOOUTOBBIX OTIEPAITHiA.

0x1 - MICROSTEP MODE_ FULL ITonHoMmMAaroBeIit pexuM.
0x2 - MICROSTEP MODE_ FRAC 2 Henenne mrara 1/2.
0x3 - MICROSTEP MODE FRAC 4 Henenue mara 1/4.
0x4 - MICROSTEP MODE_FRAC 8 Henenne mrara 1/8.
0x5 - MICROSTEP MODE FRAC 16 Henenue mara 1/16.
0x6 - MICROSTEP MODE_FRAC 32 Henenne mara 1/32.
0x7 - MICROSTEP MODE FRAC 64 Henenue mara 1/64.
0x8 - MICROSTEP MODE_ FRAC 128 Henenne mara 1/128.
0x9 - MICROSTEP MODE FRAC 256 Henenue mara 1/256.
uintl6 t StepsPerRev KosmgecTBo mosiHBIX IMaros Ha 0060-

POT(MCIOMB3YETCA TONBKO € IATOBBIM
jasurarernem). Juanazon: 1..65535.
uint8_t Reserved [12] 3apesepeupoBano (12 GaiiT)

uintl6 _t CRC Konrponpuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

Onucanne: 3anuch HACTPOEK MOTOpa. HacTpoitku onpeaessitor HOMUHAIBHBIE 3HAYEHUS HAPSKEHNU s, TOKA,
CKOPOCTH MOTOpPA, XapaKTep ABMKeHusi u Tul Moropa. lloxkasmyiicra, 3arpyzkaiitTe HOBble HACTPOUKHU KOTA
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BbI MEHsETe MOTOD, SHKOAEeD min no3utmonep. Ilomaure, 40 HenpaBuibHbIe HACTPORKU MOTOPA MOLYT IIO-

BPEIUTH 00OPYIOBAHUE.

6.2.6.48 Komanga SENI
Kon xomanasr (CMD): «seni» nmm 0x696E6573.
Banpoc: (70 Gaiir)

uint32 t CMD Komanza

int8 t [IpousBoauTenn IIpousBoauTEND. MakcumaabHas
JJINHA, CTPOKM: 16 CMMBOJIOB.

int8 t PartNumber Cepus u Homep mozesun. Makcumaiib-

Has JJIUHA CTPOKU: 24 cMMBOJIA.

uint8_t Reserved [24]

3apesepsuposano (24 Gaiir)

uint16_t | CRC

Kontponbrnas cymma

Orser: (4 Gaiir)

| uint32_t | CMD

| Komanzga

Onucannme: 3anuck nadopmarmu 00 suKoAepe B EEPROM. @yukius T0J2KHA KCIOJIB30BATHCS TOJBKO

IPOU3BOAUTEIEM.

6.2.6.49 Komanpga SENS
Kopx xomangsr (CMD): «sens» unu 0x736E6573.
Banpoc: (54 Gaiir)

uint32 t CMD

Komamnga

float MaxOperatingFrequency Makcumanbuas wacrora (k[m). Tun
nannbix: float.

float Supply VoltageMin MunnmaibHOE HAMPSIKEHNE TUTAHUS
(B). Tun nanubix: float.

float Supply VoltageMax MaxkcumMasibHOE HATIPSYKEHNE TTUTAHUST
(B). Tun ganusix: float.

float MaxCurrentConsumption MakcumasibHoe noTpebsieHne TOKa

(MA). Tun ganneix: float.

uint32 t PPR

KomugecTBo orcuéroB Ha 060pOT

uint32 t EncoderSettings

@j1aru HaCTPOEK IHKOIAEPA. DTO OUTO-
Basi MaCKa, JJIsi MOOUTOBBIX OMTE€PAIIHii.

0x1 - ENCSET_DIFFERENTIAL_OUTPUT

Ecau ¢aar ycranmosieH, To sHKomep
nmeer audepeHnuaTbHbIN  BBIXO/T,
WHA4Ye - HECUMMETPUYHBINA BBIXOT,

0x4 - ENCSET_PUSHPULL_OUTPUT

Ecau ¢aar ycramosneH, To sHKoOmEp
MMeeT JBYXTAKTHBIA BbIXOJ, MHAUE -
BBIXOJT C OTKPBITHIM KOJIJIEKTOPOM

0x10 - ENCSET _INDEXCHANNEL _PRESENT

Ecnu ¢aar ycramosieH, To sHKomep
uMeeT IOIOJITHATEIbHbI WHIeKCHBIN
KaHaJ, UHAYE - OH OTCYTCTBYET

Continued on next page
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0x40- ENCSET REVOLUTIONSENSOR PRESE

NHcau ¢aar ycranosieH, TO IHKOAED
WMeeT JaTdnK O00OpOTOB, MHAYE - OH
OTCYTCTBYyeT

0x100 - ENCSET REVOLUTIONSENSOR_ACTI\

VHocHi(@Har ycranoBien, To akTUBHOE
COCTOfAHUE JATYMKA OOOPOTOB COOT-
BETCTBYET JIOTU4YeCKO# 1, uHaue - Jjio-
ruaeckomy 0

uint8 t

Reserved [24]

3apesepsuposano (24 Gaiir)

uintl6_t

CRC

KonTponbras cymma

Orser: (4 Gaiir)

| uint32_t

[ CMD

| Komanza

Omnucanue: 3anuch nacrpoek suKonepa B EEPROM. @yHkius JOJKHA UCIOJIB30BATHCA TOJIBKO IIPOU3BO-

JOUTEJIEM.

6.2.6.50 Komanga SENT
Kon xomanasr (CMD): «sent» nin 0x746E6573.

Banpoc: (14 6aiir)

uint32 t CMD Komanza
uint8 t EngineType Tun moTopa. 910 OUTOBasS MACK, [IJIsT
MTOOUTOBBIX OMEPAITHA.
0x0 - ENGINE TYPE NONE OTO 3HAYEHHE HE HYXKHO HCIOJIb30-
BaTh.
0x1 - ENGINE TYPE DC Morop nocTOsIHHOrO TOKA.
0x2 - ENGINE TYPE 2DC JlBa MOTOpa TOCTOSHHOTO TOKA, HUTO
TMPUBOANT K IMYJISIINAHA IBYX KOHTPOJ-
JIEPOB.
0x3 - ENGINE TYPE STEP IMTarossrit MOTOD.
0x4 - ENGINE TYPE TEST IIporonzkuTebHOCTD BKJTFOYEHUS
dukcuposana. Vcmonb3yercss TOIbKO
[IPOU3BOIUTETIEM.
0x5 - ENGINE TYPE BRUSHLESS Becmerounsrit MOTOD.
uint8 t DriverType Tun cumoBoro mpaiieepa. 1O OUTO-
Basl MaCKa, JI)Tsi TOOUTOBBIX OTEPATIHii.
0x1 - DRIVER_TYPE DISCRETE FET CunoBoit gpaiiBep Ha IHCKPETHBIX
Mocder-kaodax. lcmomap3yercs 1o
YMOTIAHMUIO.
0x2 - DRIVER_TYPE INTEGRATE CunoBoii gapaiiBep ¢ UCMOIb30BAHUEM
KJIIO4eil, MHTEIPUPOBAHHBIX B MUKDPO-
cxemy.
0x3 - DRIVER_TYPE EXTERNAL Bremnwnit cunoBoit gpaiiep.
uint8 t Reserved [6] 3apeseprupoBano (6 6aiT)
uintl6 _t CRC Konrponpuas cymma

Orser: (4 Gaiir)
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| uint32_t | CMD | Komanza

Omnucanue: 3anuch nHdGOpMaIKU O TUIIE MOTOPA M TUIE CUJIOBOIO JIpaiiBepa.

6.2.6.51 Komanpga SEST
Kopx xomanapr (CMD): «sests mmu 0x74736573.
Bamnpoc: (46 Gaiir)

uint32 t CMD Komanna

uintl6_t Param1

uint8_t Reserved [38] BapesepeupoBaHo (38 GaiiT)
uintl6é t CRC Kourposnbuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Onucanume: 3anuch pacIiupEeHHBIX HACTPOEK. B HACTOsIIEe BpeMsi HE UCIOJIb3YETCs.

6.2.6.52 Komanpga SFBS
Kon xomanasr (CMD): «sfbsy nmm 0x73626673.
3anpoc: (18 Gaiir)

uint32 t CMD Komanza

uintl6 t IPS KonmaecTtBo oTC4éTOB 3IHKOAEpPA HA
obopor Basa. Jwmamazom: 1..65535.
[Mone ycrapesno, peKOMEHyeTcst 3aIi-
ceiBarb 0 B IPS u ucnosw3oBars pac-
mupenHoe mojie CountsPerTurn. Mo-
JKeT TTOTPeOOBATHCSI OOHOBJIEHHE MUK-
poIporpaMMbl KOHTDOJLJIEPA JO MO-
cJaeHell Bepcuu.

uint8 ¢t FeedbackType Tun obparHOit cBs3u. ITO OWTOBAS
MaCKa, [IjIsi TIOOMTOBBIX OMEPAIHii.
0x1 - FEEDBACK ENCODER Obparnas ¢Bs3b C MOMOIIBIO YHKOJE-
pa.
0x4 - FEEDBACK EMF Ob6parnas cBs3b mo DJIC.
0x5 - FEEDBACK NONE ObpatHas CBsI3b OTCYTCTBYET.
0x6 - FEEDBACK ENCODER_MEDIATED ObparHas CB3b MO 3HKOJEPY, OIO-

CpeaOBAHHOMY OTHOCHUTE/IbHO JIBUI'a-
TesisT MeXaHW4ecKoil mnepezadeit (Ha-
IpUMep, BUHTOBOI mepenadei).

uint8 t FeedbackFlags @yarun. 910 OMTOBAs MAacKa IS IIO-
OUTOBBIX OIEPAITHIA.
0x1 - FEEDBACK ENC_REVERSE OOGpaTHBIl CUeT y SHKOAEPA.
0xc0 - FEEDBACK ENC TYPE BITS Burel, orseuaroniye 3a Tull SHKOIEPA.
0x0 - FEEDBACK ENC TYPE AUTO Onpenesnsier THII SHKO/IEPA ABTOMATH-
9EeCKH.

Continued on next page
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0x40 - FEEDBACK_ENC_TYPE_SINGLE_ENDIJ

"Il enuddepeHImanbHbI SHKOIED.

0x80- FEEDBACK_ENC_TYPE_DIFFERENTIA

LuddepennmnanbHbIii 9HKOAED.

uint32_t CountsPerTurn

KommuecTso OTCYETOB 9HKOIe-
pa ®a obopor Bama. JImamasom:
1..4294967295. [nsi wmcmosib30BaHUS
nosisi CountsPerTurn nyxk#Oo 3anu-
carb 0 B mone IPS, unadse Oymer
MCTIOJIL30BATHLCS 3HAYEHWE W3 TOJIS

IPS.

uint8_t Reserved [4]

3apesepsuposano (4 Gaiir)

uint16_t | CRC

Kontponbraasa cymma

Orser: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanna
Ommucanmne: Urenne HACTPOEK OOPATHOM CBSA3H.
6.2.6.53 Komanga SGRI
Kop xomanasr (CMD): «sgris nan 0x69726773.
Banpoc: (70 Gaiir)
uint32 t CMD Komanna
int8 t [Ipoussomurenn IIpoussonuress. MaxkcumaabHast
JJIMHA CTPOKH: 16 CHMBOJIOB.
int8 t PartNumber Cepus u Homep Mozenn. MakcuMmab-

Hasd JIJTUHA CTPOKH: 24 cuMBOJIA.

uint8_t Reserved [24]

3apesepsuposano (24 Gaiir)

uint16_t CRC

Kontponbras cymma

Orser: (4 Gaiir)

| uint32_t | CMD

Komama

Omnucanne: 3anucy uadopmanuu o0 peaykrope B EEPROM. ®@yuknus J0/KHA UCHOIB30BATHCSA TOJIBKO

TPOU3BOJUTEIIEM.

6.2.6.54 Komanpga SGRS

Kon xomauasr (CMD): «sgrs» nam 0x73726773.

Banpoc: (58 Gaiir)

uint32 t CMD Komanza
float ReductionIn Bxoamoii k03 durmenT
PEeIYKTOPA. (Boixop =

(ReductionOut /ReductionIn)  Bxox)
Tun pannbx: float.

Continued on next page
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float ReductionOut BrerxoamHoi ko3 duru-
€HT PEeIYKTOPA. (Boixog, =
(ReductionOut /ReductionIn)  Bxox)
Tun pamnbx: float.

float RatedInputTorque MaxkcuMasIbHbIIl KPYTANIU MOMEHT
(H m). Tun naxssx: float.

float RatedInputSpeed MakcumasibHasi CKOPOCTb HA BXOIHOM
Basy pexnykropa (06/vun). Tun naH-
woix: float.

float MaxOutputBacklash Boixonnoit Jiiodr penykropa (rpa-
nayc). Tun manuwx: float.

float InputInertia OKBUBATICHTHAS BXOJHAS WHEPIIWS
peaykropa(r cm2). Tun jaHHBbIX:
float.

float Efficiency KII penykropa (%). Tun maHHbIX:
float.

uint8 t Reserved [24] 3apesepBupoBaHo (24 GaiiT)

uintl6 _t CRC Konrpoapuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

Omnucanme: Banuck nacrpoek peaykropa B8 EEPROM. ®@yHkuus J0/2KHA UCHOJIB30BATHCSE TOJIBKO 1TPOU3-
BOJIUTEJIEM.

6.2.6.55 Komanpa SHOM
Kon xomanasr (CMD): «shomy» nmm 0x6D6F6873.
Bamnpoc: (33 Gaiir)

uint32 t CMD Komanza

uint32 t FastHome CKOpOCTb NepBOro JABuKeHus (B MOJI-
HBIX marax). Juanaszon: 0..100000.

uint8 t uFastHome JpobHast 49acTb CKOPOCTH IIEPBOrO

JBUXKEHUA B MHKpOIIarax (I/ICHOJIB—
3yercs TOJIbKO C IIArOBbIM JBHraTE-
siem). Besmuuna Mukpoinara u quana-
30H JIONYCTUMbIX 3HAYEHU# s JaH-
HOI'o IIOJId 3aBHUCAT OT BI)I6paHHO-
ro pekuMa JejeHus mara (CM. mojie
MicrostepMode B engine _settings).
uint32 t SlowHome CkopocTb Broporo Jpuxkenus (B 10J1-
HbIX warax). duanaszou: 0..100000.
Continued on next page
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uint8 t uSlowHome

JlpoOHasi 9acTh CKOPOCTH BTOPOTO
JBHUZKEHUA B MHKpOIIarax (I/ICHOHB—
3ye€TCA TOJIBKO C IDAaroBbIM JdBUI'aTe-
jem). Besmuuna Mukpoinara u guana-
30H JAONYCTUMBIX 3HAYEHUN Ui JaH-
HOTO 0I0OJId 3aBUCAT OT BbI6paHHO—
ro pexkuMa JejieHus mara (CM. moJjie
MicrostepMode B engine _settings).

int32 t HomeDelta

Paccrosinue oTxoma OT TOYKH OCTAHO-
Ba (B MOJIHBIX I1Arax).

intl6_t uHomeDelta

JpobHast 49acThb PaCCTOAHHS OTXO-
JIa OT TOYKH OCTAHOBA B MHUKPOINA-
rax (UCIOB3YeTCsl TOJMBKO C IIaro-
BbIM jBurarejem). Bejmuuna Mmuk-
polara W [AMamna30H JOMYyCTHMbIX
3HAYEHUN JJIsT JAHHOTO TOJs 3aBHU-
CAT OT BBIOPAHHOIO PEXRUMa JieJie-
must mara (cm. nmose MicrostepMode
B engine _settings).

uintl6_t HomeFlags

Habop dpaaros, onpeaensiomnue Takme
apamMerpbl, KaK HAIIPABJIEHUE U yCJI0-
BHUS OCTAHOBA. JTO OWTOBAsT MAaCKa
JIJIE TOOMUTOBBIX OTIEPAITHiA.

0x1 - HOME_DIR_FIRST

Oupenernsger HapaBjeHHE [TE€PBOHA-
9aJIbHOTNO JIBUZKEHUST MOTOPA TOCJIE
nocrymienns komauasl HOME. Ecnm
dar ycraHOBJIEH - BIPABO; WHAYE -
BJIEBO.

0x2 - HOME_DIR_SECOND

Ompesiesisier  HapaBJI€HWE BTOPOTO
JBUKeHns mMoropa. Ecau daar ycra-
HOBJIEH - BIIPABO; HHAYE - BJIEBO.

Ox4 - HOME_MV_SEC_EN

Ecau daar ycranosien, peaaudyercs
BTOPOIl 3Tam JOBOAKKA B JIOMAITHIONO
MTO3WUINIO; WHAYE - ITAIl IMPOMYCKAET-
csl.

0x8 - HOME_HALF_MV

Ecau daar ycranossen, B Hauase BTO-
pPOTO JBUKEHUS MEPBbIE TIOJI 000pOTa
CUTHAJIBI 3aBEPHICHUA IBUXKECHHA WI-
HOPHUPYIOTCS.

0x30 - HOME STOP_FIRST BITS

Burel, orBevalomnme 3a BHIOOP CHUTHA-
JIa, 3aBEPIIEHUS IEPBOTO JIBUKCHUS.

0x10 - HOME_STOP_FIRST _REV

ITepsoe uBuKeHUE 3aBepUIAETCsH 110
currany ¢ Revolution sensor.

0x20 - HOME_STOP_FIRST _SYN

IlepBoe aBW2KEHUE 3aBepIIAETCA IO
CUT'HAJIy CO BXO/Ia CHHXPOHU3AIIWH.

0x30 - HOME STOP_FIRST LIM

IlepBoe BUMXKeHHE 3aBEpIIAETCS TIO
CUTHAJIY C KOHIIEBOTO TepeKJIovaTe-
JId.

0xc0 - HOME_STOP_SECOND_BITS

Burel, orBevalomnue 3a BHIOOP CHUTHA-
Jla, 3aBEPIIEHUS BTOPOTO JIBUKCHMUSI.
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0x40 - HOME_STOP_SECOND_REV

Bropoe nBuiKeHuMe 3aBepIiaeTcs IO
curaairy ¢ Revolution sensor.

0x80 - HOME_STOP_SECOND_SYN

Bropoe aBumxkenue 3apepimaercs 1o
CUTHAJIY CO BXOJA CUHXPOHU3BAITUH.

0xc0 - HOME_STOP_SECOND _LIM

Bropoe aBwkenme 3apepimaercs 1o
CUTI'HAJIy C KOHIIEBOI'O ITE€PEKJII0YaTe-
JId.

0x100 - HOME_USE_FAST

Ecau dnar ycraHoBiieH, nCIOIb3yeT-
cs1 OBICTPBIA MOMCK JOMAIIHEH TO3M1-
UY; UHAYe - TPAUIUOHHDBIHA.

uint8 t

Reserved [9]

3apesepsuposano (9 Gaiir)

uintl6 t

CRC

Kontponbras cymma

Orser: (4 Gaiir)

| uint32_t

[ CMD

| Komanzga

Onucanwme: Komanaa 3anucu HACTPOEK 1151 TOAX0Aa B home position. 9ta HyHKIWS 3aMUCHIBAET CTPYKTYPY
HACTPOEK, UCIOJIb3YIONIUXCS /IS KAJTUOPOBKHU MO3UIUHN, B TAMATH KOHTPOJLJIEPA.

6.2.6.56 Komanpga SHSI
Kon xomanapr (CMD): «shsi» unmu 0x69736873.

Bamnpoc: (70 Gaiir)

uint32 t CMD Komanza

int8 t [IpousBoauTesn IIpousBouTENH. MakcumasabHast
JJHA CTPOKH: 16 CHMBOJIOB.

int8 t PartNumber Cepust 1 Homep mozenn. Makcumah-
Has JJINHA, CTPOKHU: 24 CUMBOJIA.

uint8_t Reserved [24] 3apesepsuposato (24 Gaiir)

uintlé_t CRC KontpospHas cymma

Orser: (4 Gaiir)

‘ uint32 t

[ CMD

‘ Komanna

Onucanne: 3amuch nadopmanun o garuukax Xosuia B EEPROM. @yHKuys 10/2KHA UCIOJIb30BAThCS TO/Ib-
KO IIPOU3BOIUTESIEM.

6.2.6.57 Komanpga SHSS
Kon xomangpr (CMD): «shssy miun 0x73736873.

Bamnpoc: (50 Gaiir)

uint32_t

CMD

Komanmga

float

MaxOperatingFrequency

Makcumanbuas vacrora (k['n). Tun
mannbix: float.
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float Supply VoltageMin MunnmMa bHOE HAMPSKEHNE TUTAHUS
(B). Tun ganusix: float.

float Supply VoltageMax MakcumasibHOE HALIPAKEHNE TTUTAHUS
(B). Tun manusbix: float.

float MaxCurrentConsumption MakcumasnbHoe mOTpedsIeHne  TOKA
(MA). Tun nannbix: float.

uint32 t PPR KosmgecTBo orcuéroB Ha 060poT

uint8_t Reserved [24] 3apesepsuposato (24 Gaiir)

uintlé_t CRC Kontposbphas cymma

Orser: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza

Onucanne: 3amuch HacTpoek garunkop Xosia B EEPROM. ®@yHkuus Q0JI2KHA HCIOIL30BATHCA TOJBKO
HPOU3BOAUTEIEM.

6.2.6.58 Komanga SJOY
Kop xomanasr (CMD): «sjoy» win 0x7T96F6AT3.
3amnpoc: (22 6aiir)

uint32 t CMD Komanna

uintl6_t JoyLowEnd 3nadeHue B Imarax —JRKOMCTHKA,
COOTBETCTBYIOIIEE HUKHEN TpaHUIe
JUAana3oHa  OTKJIOHEHHA  YCTPOM-
crBa. JlomKHO jlekaTh B IIpejiesiax.
Huamazon: 0..10000.

uintl6_t JoyCenter 3Hadyenwe B marax JKONCTHKA,
COOTBETCTBYIOIlee HEOTKJIOHEHHOMY
yerpoiicrBy.  JIOMKHO — JexkaTh B
npeaenax. Juamazon: 0..10000.
uintl6 _t JoyHighEnd 3Hadyenwe B marax JKONCTHKA,
COOTBETCTBYIOIlee BepXHEH TIpaHule
JUama30Ha — OTKJIOHEHUsI  yCTPOii-
crBa. JIOMKHO JiexkaTb B Mpejesax.

Huamazon: 0..10000.

uint8 t ExpFactor DaxTOp IKCIOHEHITHATLHON HeJTUHEH-
HOCTH OTKJINKA JIZKOUCTUKA.
uint8 ¢t DeadZone OTKJIOHEHHUE OT CPETHETO TTOJIOXKEHN S,

KOTOpPOE HE BBI3bIBAET HAYAJa JIBU-
Kenus (B J€CATHIX JOJISIX IIPOLEHTA).
MakcumasibHOe MEPTBOE OTKJIOHEHHE
+-25.5%, 49TO COCTaBJSET MOJIOBUHY
pabouero auamna3ona, JKOHCTUKA.

uint8 t JoyFlags ®parm  ynpaBi€eHUus — JZKOWCTHKOM.
910 O6uTOBasg MackKa Ajs HOOUTOBBIX
oneparmuii.

Continued on next page
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0x1 - JOY REVERSE Perepc Bo3neiicTBus mxoiictrka. Or-
KJIOHEHUE JIXKOWCTHKA K OOJIBIITIM
3HAYEHUAM MPUBOIUT K OTPUIATEH-
HOI CKOPOCTH W HA0OOPOT.
uint8_t Reserved [7] 3apesepeupoBaHo (7 GaiT)
uintl6 _t CRC Konrponpuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzna

Onucanme: 3anuch HACTPOEK mKoiicTuka. [Ipm orkjaoHeHUN mxkoiicTuka 601ee dem Ha DeadZone ot 1eH-
TPAJBHOTO TIOJIOXKEHUS HAYMHAETCS JIBUXKEHUE CO CKOPOCTBIO, ONMPEIE/sieMOil OTKIOHEHUEM XKONUCTHUKA OT
DeadZone 1o 100% orknonenust, mpuyeM oTkjaoHeHnio DeadZone cOOTBETCTBYET HyseBasi CKOpOCTh, a 100%
orksonenus coorsercryer MaxSpeed [i] (em. komanay SCTL), rae i—0, eciiu npeabLayuM UCIOJIb30BAHMK-
€M 3TOro pexkmma He ObLTO BhIOpaHo apyroe i. Ecam cremyromas cKOpocTh B TaDJUIE CKOPOCTEH HyJieBas
(uesiasi ¥ MMKDPOLIArOBas 4acTu), TO Lepexoja Ha Heé He npoucxoiur. DeadZone Bbluucisercs B JECATbIX
JIONAX TIporenTa orkjaonenus ot nearpa (JoyCenter) mo mpasoro wim jieBoro makcumywma. IlogpoGuee cM.
paszen ,YTpaBJIeHue ¢ TIOMOIIBIO JpkoiicTrka’ Ha caiite https://doc.xisupport.com.

6.2.6.59 Komanga SMOV
Kon xomanapr (CMD): «smovs unu 0x766F6D73.
Bamnpoc: (30 Gaiir)

uint32 t CMD Komanza

uint32 t Speed Bagannas ckopocth (maa IJI: ma-
rog/c, mug DC: rpm). duanaszon:
0..100000.

uint8 ¢t uSpeed 3aaHHas CKOPOCTh B €IUHUIAX JIe-

JIEHAsl MHUKDOIIara B CEKyHIy. Be-
JIMYMHA MUKPOIIAra M JUANA30H JIO-
[yCTUMbBIX 3HAYEHWH JJIsi JAHHOIO
TOJIST 3aBUCAT OT BHIOPAHHOTO pe-
JKUMa  JIeleHus  miara (CM.  ToJie
MicrostepMode B engine settings).
Vcnonp3yercess TOMbKO € IMAroBbIM MO-
TOPOM.

uintl6 t Accel Yckopenne, 3aJaHHOE B IIarax B Ce-
kyuay 2 (IIIT) wnu B oboporax B
munyty 3a cekynay (DC). Quanazon:
1..65535.

uintl6 t Decel Topmozkenue, 3aJlaHHOE B IITarax B Ce-
kyuay 2 (IIJ) wiu B oboporax B Mu-
uyry 3a cekyuuay (DC). duanaszown:
1..65535.

uint32 _t AntiplaySpeed CkopocTh B pexkume anTuiaodTa, 3a-
nanHasg B uenbix marax/c (L)
wm B oboporax/c(DC). duanaszon:
0..100000.
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uint8 ¢ uAntiplaySpeed CxopoCTh B pekuMe aHTUIIOMTA, BbI-
paxXKeHHad B MHUKpOITaraX B CEKyH-
ay. BemmuwmHa MumKpomara m g@arna-
30H AONMYCTUMBIX 3HAYEHUN IJIsd JaH-
HOI'oO IIOJId 3aBHUCAT OT BI)I6paHHO-
ro pexkuMa JejeHus mara (CM. mojie
MicrostepMode B engine settings).
Ucnonb3yercss TOJBKO € TITATOBBIM MO-
TOPOM.
uint8 t MoveFlags Ogaruw, ymOpaBJaSIONINEe HACTPOUKO
JBUXKEHHUSA. ITO OUTOBAA MACKA JIJIsI
TIOOMTOBBIX OIEPAITHiA.
0x1 - RPM_DIV 1000 @uar yka3plBaeT Ha TO 4YTO pabo-
4Yasi CKOPOCTh YKa3aHHAsS B KOMAaH-
Je 3ajana B Muytd rpm. [Ipmmennm
TOJIBKO JIJII PeXKUMa, 0OpPATHON CBA3M

ENCODER u ronbko mig BLDC mo-

TODPOB.
uint8_t Reserved [9] 3apesepeupoBato (9 Gaiit)
uintl6_t CRC Kontpoaruas cymma

Orser: (4 Gaiir)
| uint32_t | CMD | Komanzga

Omnucanwme: Komana 3amucu HaCTpOeK mnepemenienus (CKOpocTh, yckopenue, threshold u ckopocrs B pexu-
Me aHTHIo(TA).

6.2.6.60 Komanga SMTI
Kop xomanasl (CMD): «smti» niam 0x69746D73.
Bamnpoc: (70 Gaiir)

uint32 t CMD Komanna

int8 t [Ipoussomurenn IIpoussomuTess. MaxkcumaabHast
JJMHA CTPOKH: 16 CHMBOJIOB.

int8 t PartNumber Cepus u Homep Mozenn. Makcumah-
Has JUINHA, CTPOKU: 24 CUMBOJIA.

uint8 t Reserved [24] 3apeseprupoBaHo (24 6aiT)

uintl6 _t CRC Konrponpuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

Onucanne: Banuch undopmanuu o asurarese B EEPROM. ®@yHKuus J0/2KHA KCIOJb30BATHCSA TOJBKO
TIPON3BOINTEIIEM.

6.2.6.61 Komanpga SMTS
Kon xomanasr (CMD): «smts» nam 0x73746D73.
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Banpoc: (112 Gaiir)

uint32 t

CMD

Komanna

uint8 t

MotorType

Tun apurarens. 1o OUTOBAST MaCKa,
JIJIsE TOOUTOBBIX OTIEPAITHiA.

0x0 - MOTOR_TYPE_UNKNOWN

Heuspecrablii gBurareinb

0x1 - MOTOR_TYPE_STEP

[ITarossril ABATATEH

0x2 - MOTOR_TYPE DC

DC apurarensn

0x3 - MOTOR_TYPE_BLDC

BLDC nsurarenn

uint8 t

ReservedField

3ape3epBUpOBAHO

uintl6 t

Poles

Kon-Bo map momiocoB y DC wm
BLDC npuraresis uam KoJi-BO IIAroB
Ha 000pOT Jijisl LIArOBOIO JIBUIATE/Is.

uintl6 t

Phases

Kon-Bo ¢a3z y BLDC ngBurarerns.

float

NominalVoltage

HommnHasbHOe HATIpsiyKeHne Ha 0OMOT-
ke (B). Tun naunsix: float

float

NominalCurrent

MakcuManbHBIi TOCTOSHHBIH TOK B
obmorke g DC m BLDC npurare-
Jielt, HOMUHAJILHBIA TOK B OOMOTKE
s maroBbix gasurareseii (A). Tun
mannabix: float.

float

NominalSpeed

He ncronsayerca. Homunaannas cko-
pocrb (06/muH). Ilpumvensiercs mist
DC u BLDC gsuraresneit. Tun man-
ubix: float.

float

Nominal Torque

HomuuanbHBI  KPyTAINA  MOMEHT
(MH ™). IIpumenserca ams DC u
BLDC pgpurareneit. Tum maHHBIX:
float.

float

NominalPower

Hommnuanbras mormaocts(Br). ITpn-
mensierca aiast DC uw BLDC aBurare-
neit. Tun mapawsix: float.

float

WindingResistance

Conporusnenne oomorkn DC npura-
TeJIst, KasKJIOH U3 JIBYX OOMOTOK I1aro-
BOI'O JIBUTATE]IS WJIN KaxKI0M U3 TPEX
obmorok BLDC apurarens (Om). Tun
nannbix: float.

float

WindingInductance

WnpykrusHocts oomMorku DC nBura-
Tesst, KasK 0 u3 ABYX OOMOTOK ITIaro-
BOTO JBUTATENS WM KaxKIOH n3 TPEX
obmorok BLDC asurarens (mIh).
Tun manubix: float.

float

RotorInertia

Nuepuus poropa (r cm2). Tun nan-
wbix: float.

float

StallTorque

Kpyrsumii MOMEHT y/Jep:KaHus MO-
SHIMK I MIATOBOTO JIBUTATENS VLI
KDYTAMMUHA MOMEHT IPU HEIOJBUIK-
HOM POTOpE I APYIUX TUIIOB JBU-
rareseii (MH m). Tun ganuerx: float.

float

DetentTorque

MowmeHT yneprKaHust TO3UIUH C HE3a-
nuranubivu obmorkamu (MH m). Tun
nanubix: float.
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KoncranTta  KpyTsImero  MOMEHTA,
OIpeIeAomas KoM PUIUEHT TPO-
ITOPIUOHAJIBHOCTH MaKCHUMaJIbBHOT'O
MOMEHTA CHJIbI POTOPA OT MPOTEKA-
owero B obmorke Toka (MH m/A).
Ucnonws3yercss B ocuoBHOM gyt DC
gsuraresneit. Tun mamaeix: float.

KoncranTa cKOpOCTH, OIpeesaonas
SHAYEHUE WM AMILIATY/Y HALPAZKE-
HUs HABEIEHHON WHIYKIMN TIPH Bpa-
mennn poropa DC mwaum BLDC aBu-
rarens (06/mun / B) miau marosoro
npuraress (mar/c / B). Tun nanabix:
float.

IpagmeHT  KPYTAIMIEr0  MOMEHTA
(06/mun / MH m). Tun gaunbix: float.

MexaHnyeckast MOCTOSTHHAST BPEMEHU
(mc). Tun ganusx: float.

MakcumanbHasg pa3pernéHHas CKo-
pPOCTh  [If  IIArOBBIX  JIBUTATEJIEH
(mar/c) wan mus DC u BLDC apu-
rareseit  (06/muu). Tum JaHHBIX:
float.

MakcumasbHBI TOK B oO6MoTKe (A).
Tun mammbix: float.

Besonacuasd IMTENBHOCTD  MAaKCH-
MaJIbHOTO TOKa B 06MoTKe (Mc). Tum
mannabix: float.

Tok moTpebieHnsT B XOJOCTOM pe-
xume (A). Ilpumensierca mas DC
n BLDC pgsuraremneii. Tun maHHBIX:
float.

CropocTh B XOJIOCTOM  PEXKHUME
(06/mun). Ilpumensiercs anst DC wu
BLDC ngpurareneit. Twum maHHBIX:
float.

3apesepsuposano (24 6Gaiir)

float TorqueConstant

float SpeedConstant

float SpeedTorqueGradient
float Mechanical TimeConstant
float MaxSpeed

float MaxCurrent

float MaxCurrentTime
float NoLoadCurrent

float NoLoadSpeed
uint8_t Reserved [24]
uint16_t CRC

KonTponbrasa cymma

Orser: (4 Gaiir)

‘ uint32 t ‘ CMD

‘ Komanna

Omnucanue: 3anucek Hacrpoek jgpuraresiss B EEPROM. @yuKius J0/KHA UCTONIB30BATHCSA TOIBKO TPOU3BO-

JHATEJIEM.

6.2.6.62 Komanga SNET

Kop xomanasr (CMD): «snet» nan 0x74656E73.

3amnpoc: (38 Gaiir)
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uint32 t CMD Komanna
uint8 t DHCPEnabled Onpenenser cnocod mosydenus: 1P-
azpeca KanajiaoB. Moxker IpuHUMATD
3navenns: 0 — crarmydeckm, 1 — de-
pe3 DHCP.
uint8 t IPv4Address IP-azpec ycrpoiictBa B dopmare
X.X.X.X.
uint8 ¢ SubnetMask Macka noaceru B popmare X.X.X.X.
uint8 t DefaultGateway [[Lito3 ceru 110 ymoayanuto B popma-
Te X.X.X.X.
uint8_t Reserved [19] Bapesepsuposano (19 Gaiir)
uintl6_t CRC Kontposabnas cymma
Orser: (4 Gaiir)
| uint32_t | CMD | Komanzga

Onucanume: Komanna 3anucu cererBbix HACTPOEK. ToibKO Jy1s mpou3BoguTensd. JT1a (HYHKINAST MEHSIET Ce-
TeBble HACTPOUKM Ha 3a/IaHHBIE.

6.2.6.63 Komanga SNME
Kop xkomanasr (CMD): «snmes win 0x656D6ET3.
Banpoc: (30 Gaiir)

uint32 t CMD Komanna

int8 t PositionerName ITonb30BaTesbckOE WMS MOABUKKH.
Mozker ObITH yCTAHOBJIEHO IIOJIH30Ba-
TeJIeM JJTsT ero yaobcTna. Makcumamn-
Had JIJIMHA CTPOKMU: 16 CMMBOJIOB.
uint8_t Reserved [8] 3apesepsuposato (8 Gaiir)

uintlé_t CRC KontposbpHas cymma

Orser: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza

Ommcanne: 3anuch NoOIb30BATEILCKOrO nMenn noasmkku 8 EEPROM.

6.2.6.64 Komanga SNMF
Koa xomanasl (CMD): «snmfs nan 0x666D6ET3.
Banpoc: (30 Gaiir)

uint32 t CMD Komanna

int8 t ControllerName [Tonb30BaTebckOE WMs KOHTPOJLIE-

pa. Moxker OBITH YCTAHOBJIEHO IOJIb-

3oBaTesneM s ero ynobcrsa. Makcn-

MaJibHAd JJIMHA CTPOKU: 16 CUMBOJIOB.
Continued on next page
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uint8 t

CtrlFlags

Hacrpoiiku kouTposiepa. 910 6UTO-
Basi MaCKa, JJIsi MOOUTOBBIX OMTE€PAIIHii.

0x1 - EEPROM_PRECEDENCE

Ecau ¢daar ycranosien, To HACTPOii-
kn B EEPROM moaBm:>kKM WMerOT
MPUOPUTET HAJ TEKYIIUMU HACTPOii-
KaM¥ ¥ 3aMEHSIOT WX pu OOHAPYKe-

mnu EEPROM.

uint8 t

Reserved [7]

3apesepsuposano (7 Gaiir)

uintl6_t

CRC

KonTponbras cymma

Orser: (4 Gaiir)

| uint32_t

[ CMD

Komamga

Omnucanue: 3anuch M0JIb30BATEIbCKOIO HMEHU KOHTPOJLIEpa u Hacrpoek B FRAM.

6.2.6.65 Komanga SNVM
Kop xomanasr (CMD): «snvmy uian 0x6D766E73.

Bamnpoc: (36 Gaiir)

uint32_t

CMD

Komanmga

uint32_t

UserData

ITonw3oBarennckme mamubre. MoryT
ObITH YCTAHOBJIEHBI MOJIH30BATEIEM
ais  ero ymoocrBa. Kaxkawrii 3gte-
MEHT MACCHUBa XPAHUT TOJHKO 32 Ou-
Ta IIOJIb30BAaTEJIbCKHUX JaHHbIX. 9TO
BasKHO HA cuUcTeMax Ije Tum int co-
Jep:kut bosbie yem 4 Gaiita. Hampu-
Mep 3TO Bce cucTteMmbl amd64.

uint8 t

Reserved [2]

3apesepsuposano (2 Gaiir)

uintl6 _t

CRC

Kontponbrasa cymma

Orser: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Ommcanne: 3anuch NOJb30BATENLCKUX JaHHbIX BO FRAM.
6.2.6.66 Komanga SPID
Kop xkomanasr (CMD): «spid» nan 0x64697073.
Banpoc: (48 Gaiir)
uint32 t CMD Komanna
uintl6_t KpU [Iponopumonasnbubiii ko3 dumesT
[IN]I xouTypa IO HAIPSIKEHUIO
uintl6 t KiU WNurerpanbubiii koaddunment [T
KOHTYpPa 10 HATIPSKEHUTO

Continued on next page
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uintl6_t KdU Huddepennmanbubiii  Ko3hdumment
[IN ]I xouTypa 1O HAIPAKEHUIO

float Kpf [Iponopuuonaibubiii  KO3(pUIUEHT
[INJI wouTypa TO TO3WIWHU s
BLDC

float Kif WNurerpanbubiii ko3 duument T
KOHTYpa 110 no3utuu st BLDC

float Kdf Huddepennmanbubiii  kKodhdumment
[N T kouTypa mo nozunuu ayisi BLDC

uint8_t Reserved [24] 3apesepBupoBaHo (24 GaiiT)

uintl6 _t CRC Konrpoapnas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza ‘

Onucanne: 3anuck [T/ kosdurmenTor. 1u Ko3DDUIHEHTHI OMPEIEISIOT MOBEIEHNE TO3UIHOHePa. Ko-
3¢ dUIMEHTH PA3INYHbI I8 PA3HBIX TO3UINOHepoB. [loxkayiicTa, 3arpyKaiite HOBbIe HACTPONUKHU, KO3, BbI
MEHSIeTE€ MOTOD WJIU MMO3UIHOHED.

6.2.6.67 Komanpga SPWD
Kon xomanasr (CMD): «spwd» wmiu 0x64777073.
Bamnpoc: (36 Gaiir)

uint32 t CMD Komanza
int8 t UserPassword Crpouka-maposb s JOCTYIa K BeD-
CTpaHUIlE, KOTOPBIA TOIH30BATETb

MOXKET IIOMEHATH ¢ momonipbio USB ko-
MaHbl WA HA BeO-CTpaHULE.
uint8_t Reserved [10] Bapesepeuposano (10 Gaiir)
uintl6_t CRC Kontpoaruas cymma

Orser: (4 Gaiir)

uint32 t CMD Komanna
| _t ]

Onucannme: Komana 3anvucu naposis K BeO-crpanuiie. TOMBKO 1Jish TPOU3BOAUTENS. ITa (DYHKIUS MEHSAET
MOJIb30BATEILCKIH MapOJIh K BEO-CTPAHUIIE.

6.2.6.68 Komanga SPWR
Kop xomanasr (CMD): «spwrs wim 0x72777073.

Banpoc: (20 Gaiir)

uint32 t CMD Komanna

uint8 t HoldCurrent Tok MoTOpa B pexRuMe yaep:KaHus, B
MIPOIEHTAX OT HOMUHAJIBHOrO. lnana-
3o01: 0..100.

Continued on next page
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uintl6_t CurrReductDelay Bpewms B Mc OT mepexosia B COCTOsTHUE
STOP o ymenbieHust TOKA.

uintl6é t PowerOffDelay Bpems B ¢ or nepexosa B cocrosinue
STOP 10 OTKIIOYEHNS TTUTAHUS MO-
TOpA.

uintl6 _t CurrentSetTime Bpems B mc, Tpebyemoe mis mabopa
HOMMHAILHOrO ToKa or 0% 1o 100%.

uint8 t PowerFlags ®jarm mapamMeTpoB yIPABJIEHUS TIH-

TaHWeM. JTO OMTOBasg MACKA /il MO-
OUTOBBIX OIEPAITHIA.

0x1 - POWER_REDUCT ENABLED Ecan dunar ycraHoBjeH, yMeHb-
IIIATH TOK o MPOIIECTBUH
CurrReductDelay. Wnaue - we
YMEHBIIATE.

0x2 - POWER_OFF ENABLED Ecaun ¢daar ycranoBsieH, CHATH Ha-

psizKeHNe ¢ OOMOTOK TI0 IPOIIECTBHA
PowerOffDelay. Unade - e cHUMATD.
0x4 - POWER SMOOTH CURRENT Ecaun ycraHoBieH, TO 3alUTHIBA-
HHE OOMOTOK, CHSTHE TUTAHHUS
WM CHUKEHUE,/NOBBbINIEHUE  TOKA
IPOUCXOJAT ILJIABHO CO CKOPOCTBHIO
CurrentSetTime, a TOIBKO TOTOM
BBITIOJTHSAETCS Ta 3a7ada, KOTOpas
BBI3BAJIA TO TJIABHOE M3MEHEHWE.
uint8 t Reserved [6] 3apesepruporano (6 GaiT)

uintl6 _t CRC Kontponpuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

Onucanne: Komana 3anucu napamerpos nuranns MoTopa. VIcnoab3yercs: TOIbKO C MIArOBbIM JIBUTATEIIEM.

6.2.6.69 Komanpa SSEC
Kopx xomanapr (CMD): «ssec» uu 0x63657373.
Bamnpoc: (28 Gaiir)

uint32 t CMD Komanna
uintl6é t LowUpwrOff Huxawuit mopor HanpsizkeHus Ha, CHIIO-
BOI 4aCTH [IJIs BHIKJIIOYEHWS, JECITKI
MB.
uintl6_t Criticallpwr MakcumasibHBIIl TOK CHJIOBO# YacTu,
Bbi3biBatolmit cocrosane ALARM, B
MA.
uintl6_t CriticalUpwr MakcumasibHOe HAIPsi?KEHIE HA CHJIO-
BOIl 9acTH, BBI3BIBAIOIIEE COCTOSHUE
ALARM, npecsitku MB.

Continued on next page
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Tabnuua 6.142 — continued from previous page

uintl6_t

CriticalT

MakcuMasibHast —TeMneparypa KOH-
TpPOJIJIEpa, BbI3BIBAIOIIAS COCTOSTHHE
ALARM, B jecarbix J0OSIX rpajyca
enbcus.

uintl6 _t

Criticallusb

Maxkcumanbubiii Tok USB, BbI3bIBaIO-
muit cocrosiae ALARM, B MA.

uintl6 t

CriticalUusb

Makcumasibroe nanpsizkenue xa USB,
BhI3bIBaoIee cocrossune ALARM, ne-
caTku MB.

uintl6_t

MinimumUusb

MunumasnbHoe Hanpsizkenune wa USB,
BhI3bIBaoIee coctossune ALARM, ne-
caTku MB.

uint8 t

Flags

Qnaru  KpPUTUYECKMX IIapaMETPOB.
910 OGuTOBasg Macka Ajs OOUTOBHIX
oneparmuii.

Ox1 - ALARM_ON_DRIVER_OVERHEATING

Ecaiu ¢aar ycramosmeH, To BoiTH
B cocrosinne Alarm npu nosaydeHun
CUTHAJIA TIOJCTYTAIONIEr0 TEPerpeBa
¢ npaitBepa. Havye - urHOpmpoBaThH
MOJICTYIIAIOIINN IIeperpes ¢ ApaiBepa.

0x2 - LOW_UPWR_PROTECTION

Ecau ycranosiieHn, TO BBIKIIOYATH CH-
JOBYIO YaCTh PHU HATPAYKEHUN MEHb-
mem LowUpwrOff.

Ox4 - H_BRIDGE_ALERT

Ecsau ycranossen, T0 BBIKIIOYATDH CH-
JIOBYIO 9aCTh IIPHU CUTHAJIE HEMOJIAIKU
B OJIHOM M3 TPAH3UCTOPHBIX MOCTOB.

0x8 - ALARM_ON_BORDERS_SWAP_MISSET

Ecau ¢daar ycranosnen, To BoiiTu B
cocrosiare Alarm npwu oty yenuu cur-
HaJIa ¢ MTPOTHBOITOJIOKHOTO KOHIIEBOTO
BBIKJTIOYATEIIS

0x10 - ALARM_FLAGS_STICKING

Ecau ¢aar ycranosmes, TO TOJIBKO 10
komange STOP Bo3morken cOpoc Bcex

¢uaaros ALARM

0x20 - USB_ BREAK_RECONNECT

Ecau ¢mar ycramosien, To Oyzer
BKJfoueH OJioK nepesarpy3ku  USB
TIPU TIOJIOMKE CBSI3U

0x40 - ALARM_WINDING _MISMATCH

Ecau ¢dmar ycranosmen, To BoiiTu B
cocrostare Alarm npu mostyyenuu cur-
HaJIa, PACCOIJIACOBAHUS OOMOTOK

0x80 - ALARM_ENGINE_RESPONSE

Ecnu ¢dmar ycranosnen, To BoiiTu B
cocrostare Alarm npu mostyyenuu cur-
HaJia OMUOKY PEAKIUH JIBUTATES HA
YIOPAaBJIAIONIEe BO3AeNHCTBIE

uint8 t

Reserved [7]

3apesepsuposano (7 Gaiir)

uintl6 _t

CRC

KonTponbnas cymma

Orser: (4 Gaiir)

| uint32_t

[ CMD

Komanna

Onucanwme: Komana 3ammucu yCTaHOBOK 3aIIUT.
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6.2.6.70 Komanga SSNI
Kop xomanasl (CMD): «ssni» nmu 0x696E7373.
Bamnpoc: (28 Gaiir)

uint32 t CMD Komanna
uint8 ¢ SyncInFlags @uiarn CHHXPOHU3AIMA BXOAA. ITO
O6uTOBAas MacKa I TOGUTOBBIX OITe-
parnmii.
0x1 - SYNCIN ENABLED Bruttouenune HEOOXOMMOCTH UMILYITh-
Ca CHHXPOHW3AINHU s HAYAJA JIBU-
JKEHUSI.
0x2 - SYNCIN INVERT Ecom ycranossien - cpabarbiBaer o
nepexony u3 1 B 0. Unage - u3z 0 B
1.
0x4 - SYNCIN _GOTOPOSITION Ecau dnar ycranossien, To nBuraresb

CMEIAeTCsd K IMO3UINANA, YCTAHOBJIEH-
noit B Position u uPosition, nnaue
JBUTATEb cMmeraercs Ha Position n
uPosition

uintl6_t ClutterTime MunuManbHas JJIUTEIbHOCTb BXO/-
HOTO WMITYJIbCa CUHXPOHW3AIUHU JIJIsI
3anUThHL OT Jpe6esra (MKC).

int32_t Position ZKenaemas no3unus uiu cmeniexue (B
LIOJIHBIX 11Arax)
intl6_t uPosition JpobHast 9acTh MO3UIMM WA CMe-

mennss B MuKpormarax. Vcmomb3y-
€TCs TOJIBKO C INAarOBBIM JIBHTATE-
smeMm. Beawanna Mukpormnara u auamna-
30H JIOMYCTHUMBIX 3HAYEHUN JIs JIAH-
HOI'O TIOJISI 3aBHCAT OT BBIOPAHHO-
ro pexkuMa JejeHus mara (CM. moJie
MicrostepMode B engine _settings).

uint32 t Speed Bagannas ckopocth (maa IIJI: ma-
ros/c, miug DC: rpm). duana3zon:
0..100000.

uint8 ¢t uSpeed 3asanHas CKOPOCTh B MHUKPOIIATAX

B cekyHay. Benmumna MuKpornara u
JHUAIA30H JOIyCTUMbIX 3HAYEHUN /114
JaHHOI'O II0JIA 3aBUCAT OT BI)I6paHHO-
ro pexuma jejenusi mara (CMm. 1mose
MicrostepMode B engine settings).
Ucnonb3yercss TOIBKO € TITArOBBIM MO-

TOPOM.
uint8 t Reserved [8] 3apesepBupoBato (8 GaiT)
uintl6 _t CRC Konrponpuas cymma

Orser: (4 Gaiir)
| uint32_t | CMD | Komanzga

Onucanume: 3anuch HACTPOEK JJIsI BXOIHOTO UMITY/IbCA, CHHXPOHU3AINHU. DT, (DYHKITHS 3AUCHIBAET CTPYKTY-
Py C HaCTPOMKaMH BXOJHOI'O UMITY/IbCa CHHXPOHU3AIIUY, OIIPEIEIAI0NINME IIOBeJeHNe BX0/1a CHHXPOHU3AINH,
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B LlaM4ATb KOHTpPOJLIEpPa.

6.2.6.71 Komanpga SSNO

Kop xomanasl (CMD): «ssno» i 0x6F6E7373.

Bamnpoc: (16 Gaiir)

uint32 t

CMD

Komanna

uint8 t

SyncOutFlags

@jaru CUHXPOHU3AINN BBIXOIA. IJTO
OMTOBAasT MAaCKa JJI TOOMTOBBIX OTIe-
panuii.

0x1 - SYNCOUT_ENABLED

CunxpoHU3aIys BbIXOIa PADOTAET CO-
TJIACHO HACTPOKaM, ecyn dJiar ycra-
HOBJIeH. B mHOM ciTyvae 3HaveHne BbI-
X072 (PUKCUPOBAHO U TOJIUHSETCS

SYNCOUT _STATE.

0x2 - SYNCOUT _STATE

Korma 3maueHme BBIXO#A  yIpaB-
jagerca  Hampamyio  (cm.  duar
SYNCOUT ENABLED), 3Ha-
YeHHe Ha BBIXOJE COOTBETCTBYET
3HAYEHUIO 3TOro ¢hara.

0x4 - SYNCOUT INVERT

HyneBoit mormdeckuit ypoBeHb SBJISA-
ercs aKTUBHBIM, ecjii (pJar yCTaHOB-
JIEH, a eIUHUYHBIN - ecau dirar cOpo-
TITeH.

0x8 - SYNCOUT_IN_STEDS

Ecau dnar ycranosien ucnoib30BaTh
[Iaru /MMILYJIbChl SHKOAEPa JJisi Bbl-
XOJHBIX HMIIYJIbCOB CHHXPOHUBAIUU
BMECTO MUJIJIACEKYH]I.

0x10 - SYNCOUT _ONSTART

lenepariusi CMHXPOHU3UPYIOIIETO WM-
IIyJIbCa [IPU HadaJle JBUKEHUS.

0x20 - SYNCOUT ONSTOP

lenepanus CHEXPOHU3UPYIOMIETO UM-
MyIbCa MPU OCTAHOBKE.

0x40 - SYNCOUT ONPERIOD

BI)I,ZL&QT UMITYJIBC CUHXPOHU3AIIUU T10-
cie npoxoxienust SyncOutPeriod ot-
CY€TOB.

uintl6_t

SyncOutPulseSteps

Oupenenser JIMTEIbHOCTb BbIXOJI-
HBIX UMIYJIbCOB B IIarax/MMITyJIbcax
SHKOJIEPA, KOTJA YCTAHOBJEH Jrar

SYNCOUT IN STEPS, unu B Muk-
pocekyHmax ecnn pJar cOpOIIeH.

uintl6 _t

SyncOutPeriod

Ilepuon remepanuu WMIYJIbCOB (B
marax,/orc4erax HKOAEPA), MCIOIb-
3yeTcsd TPH YCTAHOBIEHHOM iare

SYNCOUT_ONPERIOD.

uint32_t

Accuracy

9TO OKpPECTHOCTh BOKPYT IIEJIEBOIt
KOOD/IMHATHI, TIOMaJaHne B KOTOPYIO
CUNTAETCS TMOMAJAHUEM B IEJIEBYIO
MO3ULKAI0 ¥ TEHEPUPYETCH UMILYJIbC 110
OCTAHOBKE.

Continued on next page
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Tabnuua 6.146 — continued from previous page

uint8 t uAccuracy

9TO OKPECTHOCTH BOKPYT IEJIEBO KO-
OpAHMHAThI B MHKPOIIarax (I/ICHOHb—
3ye€TCA TOJIBKO C IDAaroBbIM JdBUI'aTe-
jem). Besmuuna Mukpoinara u guana-
30H JOLYyCTUMbBIX 3HAYE€HUil Jij1d JaH-
HOTO 0I0OJId 3aBUCAT OT BbI6paHHO—
ro pexkuMa JejieHus mara (CM. moJjie
MicrostepMode B engine _settings).

uintl6 t CRC

Kontponbuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD

| Komanzga

Onucanne: 3anuch HAaCTPOEK JJId BBIXOJHOT'O UMITyJIbCa CUHXPOHU3AINU. Ora, beHKL[I/IH 3aMUChIBACT CTPYK-
Typy C Ha,CTpOfIKa,MPI BBIXOJHOI'O UMITYJIbCa CHHXPOHU3AINN, OTIPEACIIAI0IINMEN MTOBEACHNE BHIBOLa CUHXPOHU-

3aluu, B IaMATh KOHTPOJLIEPA.

6.2.6.72 Komanga SSTI

Kop xomanasr (CMD): «sstiy nim 0x69747373.

Banpoc: (70 Gaiir)

uint32 t CMD Komanna

int8 t [Ipoussomurens IIpoussonuress. MaxkcumaabHast
JJIMHA CTPOKH: 16 CHMBOJIOB.

int8 t PartNumber Cepus u Homep Mozenn. Makcumab-

Hasd JIJTUHA CTPOKH: 24 cuMBOJIA.

uint8_t Reserved [24]

3apesepsuposano (24 Gaiir)

uint16_t CRC

KonTponbnas cymma

Orser: (4 Gaiir)

| uint32_t | CMD

| Komanza

Onucanne: 3anuch undopmanuu o nosuuuonepe 8 EEPROM. He nopuep:xkupaerca. @yHKims J0JI2KHA

HUCIOJIB30BATHCA TOJHBKO MPOU3BOJUTEIIEM.

6.2.6.73 Komanpa SSTS

Kon xomanasr (CMD): «sstsy» nam 0x73747373.

Banpoc: (70 Gaiir)

uint32 t CMD

Komanna

float LeadScrewPitch

IITar xomoBoro BuHTA B MM. Twum maH-
weix: float.

Continued on next page
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Tabnuua 6.150 — continued from previous page

int8 t Units EnHuiis namepeHnst pacCTOSTHUS, UC-
nosib3yemble B mossx MaxSpeed u
TravelRange (maru, rpajmycer, MM,
...), MakcumasbHas jjiuHa CTPOKH:
8 cuMBOJIOB.

float MaxSpeed Makcumasnbhas ckopocts (Units/c).
Tun pamnbx: float.

float TravelRange Juanazon nepemertenus (Units). Tun
manabix: float.

float Supply VoltageMin MunumasbHOE HANPSAKEHUEe TUTAHUS
(B). Tun manusbix: float.

float Supply VoltageMax MaxkcumasibHOE HAIPSAKEHNE TTUTAHUS
(B). Tun nanubix: float.

float MaxCurrent Consumption MaxkcumMasibHBIl TOK MOTpeDJIeHUsT
(A). Tun masnbx: float.

float HorizontalLoadCapacity lopuzonranbuasg rpy30104bEMHOCTD
(xr). Tun manubix: float.

float VerticalLoadCapacity Beprukanbaas — rpy30mombeMHOCTH
(xr). Tun ganupix: float.

uint8_t Reserved [24] 3apesepBupoBaHo (24 GaiiT)

uintl6é t CRC Konrposnbuas cymma

Orser: (4 Gaiir)

| uint32_t

[ CMD

| Komanza

Onucanme: Sanuck HacTpoek nosunuonepa B EEPROM. @yukius M0/12KHA HUCIOJIb30BATHCS TOJIBKO TIPO-

W3BOIUTETIEM

6.2.6.74 Komanga SURT
Kon xomanasl (CMD): «surt» wiu 0x74727573.

Banpoc: (16 Gaiir)

uint32 t CMD Komanza
uint32_t Speed Ckopocrs UART (B 6071ax)
uintl6_t UARTSetupFlags @®aaru macrpoiiku UART. 910 6uro-
Basl MaCKa, JI)Tsi TOOUTOBBIX OTEPATIHii.
0x3 - UART _PARITY BITS Butbl, orBevaromye 3a BbIOOP YETHO-
CTH.
0x0 - UART PARITY BIT EVEN Bur 1, ecnin geTHbIH
0x1 - UART PARITY BIT ODD Bur 1, eciiu neuernblit
0x2 - UART PARITY BIT SPACE Bur gernocru Bcerga 0
0x3 - UART PARITY BIT MARK Bur wernocTn Beerga 1
0x4 - UART PARITY BIT USE Bur uérHocTn He HCIONB3yeTCs, eCn
0, OUT YeTHOCTH UCIOIb3yeTC s, €CIIN
771“
0x8 - UART STOP_BIT Ecim ycranoBjeH, OAWH CTOMOBBIH
OuT; MHAYE - 2 CTOMOBBIX OUTA
uint8 t Reserved [4] 3apesepBupoBaHo (4 GaiT)

Continued on next page
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Tabnuua 6.152 — continued from previous page
| uint16_t | CRC | KonTposbHas cymMmma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Onucanue: Komanma 3amcu nacrpoek UART. Dra dyuruus 3amuceiBaer crpykrypy Hactpoek UART B
MaMATh KOHTPOJIIIEPA.

6.2.6.75 Komanga ASIA
Kop xomanasr (CMD): «asia» niam 0x61697361.
Banpoc: (22 Gaiir)

uint32 t CMD Komanna

int32_t Position ZKenaemasi no3unus uiu cmenienue (B
LIOJIHBIX 11arax)

intl6 t uPosition JpobHast 9acTh TMO3UIMKM WA CMe-

ImeHnss B MuKpormarax. Vcmomb3y-
€TCsI TOJIBKO C IIArOBBIM JIBUTATE-
seM. Benmauna Mukpornara u guama-
30H JIOTMYCTHUMBIX 3HAYEHUN JIsT JTAH-
HOT'O TIOJISI 3aBHCAT OT BBIOPAHHO-
ro pexkuMa JiejeHus miara (CM. moJie
MicrostepMode B engine _settings).

uint32 t Time Bpewms, 3a xoropoe Tpebyercs m0-
CTUYb TPEOYEMOI MO3UINK, B MUKPO-
CEeKYH/IaX.

uint8 t Reserved [6] 3apesepeupoBaHo (6 GaiT)

uintl6 _t CRC Konrponpuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

Omnucanue: J1o komana godbasiser ogun sjeMedT B 6ydep FIFO koman/1, BbIIOJHIEMbIX [IPU MOy Y€HUN
BXOHOTO HMITYJIbCA, CHHXPOHU3AINA. KasKIblil UMIyJIhC CHHXPOHU3AIUN JINOO BBIMOJHUTCS TO JEHCTBUE,
koropoe onucano B SSNI, eciiu Oydep mycT, 1mb0 camoe cTapoe u3 3arpyKeHHbIX B Oydep meiicTBuil BpeMeH-
HO TOMeHsieT cKopocTh u koopauaary B SSNI. B mocnemnem ciydae sto geiictBue crupaercs u3 Oydepa.
KomumdaecTBo ocraBmmxcs mycrbiMu 3s1eMeHTOB Oydepa MoxkuO y3HaTh B crpykrype GETS.

6.2.6.76 Komanga CLFR
Kop xomanasr (CMD): «clfrs nwnn 0x72666C63.
Banpoc: (4 Gaiir)

| uint32_t | CMD Komanna
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Orser: (4 Gaiir)

| uint32_t | CMD | Komanza ‘

Omnucanne: Komanga ouncrku FRAM konrposnepa. [Tamsirs oduraercs myTem 3aiioJHeHIs BCero obbeMa,
namsru Gadiramu 0x00. Tlocre ouncTky KOHTPOAEp nepe3arpykaercsa. OTBera Ha 9Ty KOMAHIY HET.

6.2.6.77 Komanga CONN
Kox xomauasr (CMD): «conns niu 0x6E6EGF63.
3anpoc: (14 baiir)

uint32 t CMD Komanza
uint8 t Reserved [8] 3apesepBupoBaHo (8 GaiT)
uintl6 _t CRC Konrponpuas cymma

Orser: (15 Gaiir)

uint32 t CMD Komanna

uint8_t sresult Pesynbrar BbIIOIHEHNST KOMAH/IBI.
uint8_t Reserved [8] 3apesepBupoBaHo (8 GaiT)

uintl6 _t CRC Konrpompuas cymma

Omnucanwme: Komanma cayxkur mist orkpbitus ceanca ISP (in-system programming) npu 3arpy3ske mpoirus-
ku. Result = RESULT _ OK, eciu komanga Boimosinena 3arpy3qdunkom. Result = RESULT _SOFT _ERROR,
€CJIM BO BPEMs BBIIIOJIHEHHs KOMAH/IbI Ipon3omnwuia omubka. Result me mocrynen yepe3 dbyukuuio 6ubsinoreku
command update_firmware, 3Hadenne moyisi o6pabdarsiBaeTcss BHyTpH (DyHKIINH.

6.2.6.78 Komanga DBGR

Kon xomanasl (CMD): «dbgr» umum 0x72676264.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (142 Gaiir)

uint32 t CMD Komanna

uint8 ¢ DebugData Ornanodnble TaHHBIE.
uint8 t Reserved [8] 3apesepBupoBaHo (8 GaiT)
uintl6 _t CRC Konrpoapnas cymma

Ormmcanme: Yrenne JaHHBIX U3 MPOIIMBKY [JI OTJIAIKKA UM MMONCKA HemcrnpasHocTeil. KoMamma ToabKO m1s
npousBoautress. [lomydaembre JaHHbIE 3aBUCIT OT BEPCHH MPOIINUBKH, HCTOPUHA U KOHTEKCTA, UCIIOTb30BAHUSI.
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6.2.6.79 Komanga DBGW
Kop xomanasl (CMD): «dbgw» win 0x77676264.
Banpoc: (142 Gaiir)

uint32 t CMD Komanna

uint8 ¢ DebugData Ornanodnble TaHHBIE.
uint8_t Reserved [8] 3apesepBupoBaHo (8 GaiiT)
uintl6é t CRC Kourposnbuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Onucanme: 3anuch JAHHBIX B TMPOIIUBKY JJId OTJIAJAKU W MOUCKA HemcrmpapHocTeh. Komanma TOIBKO s
TTPOU3BOIUTESI.

6.2.6.80 Komanpga DISC
Kon xomanasr (CMD): «discy» umu 0x63736964.
Banpoc: (14 Gaiir)

uint32 t CMD Komanza
uint8_t Reserved [8] 3apesepBupoBaHo (8 GaiiT)
uintl6_t CRC Kontpoaruast cymma

Orset: (15 Gaiir)

uint32 t CMD Komanzna

uint8 t sresult Pezynbrar BBIMOHEHNST KOMAHIBI.
uint8_t Reserved [8] 3apesepBupoBaHo (8 GaiiT)
uintl6_t CRC Kontpoabuas cymma

Omnucanune: Komana cayzxur juis 3akpoirus ceanca ISP (in-system programming) upu 3arpy3ke HpOoLIKBKY.
Result = RESULT _ OK, ecam komanga BeimosiHena 3arpy3unkom. Result = RESULT HARD ERROR, ec-
JIV BO BpeMsI BBITIOJIHEHWST KOMaH Ibl Tpon3oiiia annaparHas onmmbka. Result = RESULT _SOFT ERROR,
€CJIM BO BpEMsl BBIIIOJIHEHHSI KOMAH/IbI [IPOM30IILIa TporpaMMHuast omubka. Result e mocrymen gepes dyHk-
nuio 6bubnnorekn command _update firmware, 3nadenue moss obpabarsiBaercs BHYTpU (DyHKIUH.

6.2.6.81 Komanga EERD
Kop xomanasl (CMD): «eerds nin 0x64726565.
Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza
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Onucannme: Yrenne vactpoek kouTposiepa n3 EEPROM mamvsaTu mo3unuonepa. JTa Omneparus TaKKe aB-
TOMAaTUYECKH BBLIIOJHAETCS Ipu noaksiodennn nosunuonepa ¢ EEPROM namsarbio. OyHKIMSA JOKHA HC-
[IOJIB30BATHCST TOJIBKO TTPOU3BOIUTEEM.

6.2.6.82 Komanpga EESV

Kopx xomanger (CMD): «eesvy mmu 0x76736565.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanza

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

Omnucannme: 3amnuch HacTpoek KouTpoanepa 8 EEPROM namsars mosurnonepa @yHKIUS TOMXKHA UCIOTb-
30BaThCs TOJBKO [TPOU3BOIUTETIEM.

6.2.6.83 Komanga GBLV
Kop xkomanasl (CMD): «gblvy nim 0x766C6267.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orser: (10 Gaiir)
uint32 t CMD Komanza
uint8 t Major MazKOopHBIiT HOMED BEPCHU 3arpy3vn-
Ka
uint8 t Minor MuHOpPHBII HOMED BEPCUU 3arpy3dn-
Ka
uintl6_t Release Howmep pesinza Bepcuu 3arpy3dnka
uintlé_t CRC Kontposapuas cymma
Ommcanue: Yrenne HOMEpa BEPCUN 3arpy3UnKa, KOHTPOJLIEPA.
6.2.6.84 Komanpga GETC
Kon xomauasr (CMD): «getc» nam 0x63746567.
3anpoc: (4 Gaiir)
| uint32_t | CMD | Komanzga
Orser: (38 Gaiir)
] uint32_t \ CMD Komamnzna

Continued on next page

6.2. Onuncaxne npotokosa obmeHa 335



8SMC5-USB

PykoBopgcteo nonb3osarens, Boinyck 2.27.0

Tabnuua 6.173 — continued from previous page

intl6_t WindingVoltageA

B cayuae I/, manpsizkenne HA 00-
morke A (B gmecarkax MB); B ciyuae
GECIIETOYHOr0, HAMPSXKEHWe Ha Tep-
Boit oomotke; B cirydae DC - na enun-
CTBEHHOI.

intl6_t WindingVoltageB

B cayuae /I, namnpsikeane HA 00-
morke B (B gecarkax mMB); B ciyuae
6eCIIETOYHOr0, HAIPSKEHUE Ha BTO-
poii oomotke; B cirydae DC ne ucnosb-
3yeTcs.

intl6 t WindingVoltageC

B ciy4aae GecieToaHOr0, HANIPSIKEHNE
Ha Tperbeii 00MoTKe (B necarkax MB);
B caydae HIJT n DC e ncmonn3yercs.

intl6 t WindingCurrentA

B cayuae I/, Tok B obmorke A (B
MA); B ciyvae GeCiero4HOro, TOK B
nepBoit oomorke; B ciaydae DC B ejun-
CTBEHHOI.

intl6 t WindingCurrentB

B ciayuae IIIJ, Tok B obmorke B (B
MA); B ciyvae Geciero4Horo, TOK B
BTOpOIT 0bMOTKe; B ciryuae DC ne uc-
TTOJTBE3YETCS.

intl6 t WindingCurrentC

B caygae GecmieTrogHoro, TOK B Tpe-
rheit oomorke (B MA); B cayuae IIIJT
u DC me ucmonb3yercs.

uintl6 t Pot

3HadeHne Ha aHAJIOrOBOM Bxoje. Jlua-

nazon: 0..10000

uintl6 t Joy

[Tonoxkenne MKONUCTUKA B JECATUTHI-
caanbix aoasx. Jdwamazon: 0..10000

intl6_t DutyCycle

Kosdpdunment 3anonnennsa [TTM.

uint8_t Reserved [14]

3apesepsuposano (14 Gaiir)

uint16_t | CRC

KonTponbrnas cymma

Ormmucanne: Komanga drenunsi cCOCTOgHAsT OOMOTOK ¥ JIPYTUX HE YaCTO UCIOJIb3YEMbIX JaHHbIX. [Ipeanasma-
YeHA B MEPBYIO OYEpeIb sl MOJyUeHnusT JAHHBIX /IS TOCTPpOeHus rpadukoB B mape ¢ komaumoi GETS.

6.2.6.85 Komanga GETI

Kon xomanasr (CMD): «geti» win 0x69746567.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga
Orser: (36 Gaiir)
uint32 t CMD Komanna
int8 t [Ipoussomurenn IIpoussoauTenn
int8 t Manufacturerld N nentndukaTop TpoM3BOIUTEIS
int8 t ProductDescription Onucanue TpoOgIyKTa
uint8 t Major OcCHOBHO# HOMEp BEPCHH JKeJie3a.
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6.2. Onuncaxne npotokosa obmeHa

336



8SMC5-USB

PykoBopgcteo nonb3osarens, Boinyck 2.27.0

Tabnuua 6.175 — continued from previous page

uint8 t Minor BropocTenenublii HOMEDP BEPCUU Ke-
Je3a.

uintl6_t Release Howmep npaBok 310it Bepcuu xeje3a.

uint8_t Reserved [12] 3apesepeuposano (12 GaiiT)

uintl6é t CRC Kourposnbuas cymma

Ormmcanne: Bo3spamaer nadopmarmio 06 yerpoiicrse. JlocTynHa Kak W3 IPOMMWBKY, TaK U U3 OyTI0a,1epa.

6.2.6.86 Komanga GETM
Kop xomanasl (CMD): «getms nin 0x6D746567.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
OtBer: (216 6aiir)
uint32 t CMD Komanza
int32 t Speed Tekymas CKOPOCTH B MUKPOITIATax B
cekyHy (UeJIble 1Iaru nepecyYuThiBa-
FOTCS C YYETOM TEKYIIEro pexkuMa Jie-
JIEHUS 11Ara) WM OTCYETaX YHKOAEPA
B CEKYH]Y.
int32_t Error Tekyrmas cKOpOCTh B MHUKPOIIIArax B
cekyHy (1eJble 1Iard 1nepecyuTbiBa-
I0TCS C YYETOM TEKYIIEro pexKumMa Jjie-
JIEHWs T11ara) WM OTCYeTaxX SHKOAEPa
B CEKYH]Y.
uint32_t Length Jnnaa pakTHIecKux JaHHBIX B Oyde-
pe.
uint8_t Reserved [6] 3apesepeupoBato (6 GaiiT)
uintl6_t CRC Kontpoaruas cymma

Ommucanne: Komanga grenns 6ydepa JTaHHBIX s HOCTPOEHHS TPpagdpUKOB CKOPOCTH M OIMHOKHU CJI€I0Ba-
nust. 3anonrenne Oydepa HavnHaeTcs mo KoMaH e ,start _measurements”. Bydep Bmeraer 25 Touek, Toukn
CHUMAIOTCS ¢ TepuomoM 1 mc. JIjist CO3MaHus yCTONIMBOM CUCTEMBI CJIEIYeT CANTHIBATH JAHHBIE KaxKabie 20
Mc, eciu Oydep TOTHOCTHIO 3aMOTHEH, TO PEKOMEH/IyeTCs MOBTOPSTh CANTHIBAHNS KaXKIbIe ) MC 10 MOMEHTA,
moka Oydep BHOBb He cTaner 3amonaHeH 20-10 TOYKaMHU.

6.2.6.87 Komanpga GETS
Kon xomanger (CMD): «getsy mn 0x73746567.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orset: (54 Gaiir)
| uint32_t | CMD | Komanza ‘
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uint8 t

MoveSts

CocrostHre JIBUYKEHUS. ITO OUTOBAS
MaCKa, [IjIsi TIOOMTOBBIX OMEPAIHii.

0x1 - MOVE_STATE_MOVING

Ecaiu ¢nar ycramoBiaeH, TO KOH-
TPOJIJIED TIBITAETCS BPAIATH JIBUTA-
tenem. He wucnosb3yiite stor durar
JUIsT OKUJIAHUS 3aBEPINIEHUS KOMaH-
JIbl IBUZKEHWS. BMECTO HEro WMCIoJb-
gytire MVCMD RUNNING u3 mons
MvCmdSts.

0x2 - MOVE_STATE_TARGET SPEED

®ar ycTaHABINBAETCS TIPH TOCTHXKE-
HUM 33J]aHHOI CKOPOCTH.

0x4 - MOVE_STATE ANTIPLAY

BroimosaseTcss KoMmmeHcalms JIodTa,
ecau (jiar yCTaHOBJIEH.

uint8 t

MvCmdSts

Cocrosume KOMAH/IbI JIBHZKe-
Hus  (Kacaercs  command move,
command movr, command left,
command _right, command _stop,
command home, command loft).
910 O6uTOBasg MAacKa AJs HOOUTOBBIX
oneparmuii.

0x3f - MVCMD_NAME_BITS

BuroBass Macka aKTUBHONR KOMAaH/IbI.

0x0 - MVCMD _UKNWN

Hewnssecrnas komamnma.

0x1 - MVCMD _MOVE

Komanna move.

0x2 - MVCMD_MOVR

Komamma movr.

0x3 - MVCMD _LEFT

Komanna left.

0x4 - MVCMD _RIGHT

Komanna rigt.

0x5 - MVCMD_STOP

Kowmammga stop.

0x6 - MVCMD _HOME

Kowmamma home.

0x7 - MVCMD _LOFT

Komanna loft.

0x8 - MVCMD_SSTP

Komanma TIJIABHOM

ku(SSTP).

OCTaHOB-

0x40 - MVCMD ERROR

Cocrosinue 3aBepiienus qsuxkenus (1
- KOMaHJA JIBWXKEHWs BBITOJHEHA C
ornOKoi, () - KOMaH/1a TBUKEHWS BbI-
[OJIHEeHa KOPPeKTHO). meer cMmbic
ectu MVCMD RUNNING yka3biBa-

€T Ha 3aBEpPIICHUE [IBU2KCHUA.

0x80 - MVCMD_ RUNNING

Cocrosinue komauabl asuxkenus (0 -
KOMAaH/Ia JIBUKEHUs BBINIOJIHEHA, 1 -
KOMaH/1a IBU2KECHU A ceiigac BBIIIOJTHSI-
ercs).

uint8 t

PWRSts

CocTosiHIEe THTAHNS IATOBOTO JBHUIA-
Tenist (MCHOJIB3YeTCs TOJBKO C IIaro-
BBIM JIBUraTeIeM). DT0 OUTOBAS MaC-
Ka JIIs HTOOUTOBBIX OIepanuii.

0x0 - PWR_STATE_UNKNOWN

Heussecrnoe cocrosinme, KoTropoe He
JIOJI?KHO HUKOIIA PEAINn30BbIBATHCS.

0x1 - PWR_STATE_OFF

OOMOTKE MOTOpa PA3OMKHYTHI U HE
YIPaBJAAIOTCA IPaiiBEPOM.

0x3 - PWR_STATE NORM

OOMOTKHM 3anUTaHbl HOMUHAJIBLHBIM
TOKOM.
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0x4 - PWR_STATE_REDUCT

OOMOTKM  HAMEPEHHO  3alUTAHBI
YMEHBIIIEHHBIM TOKOM OT paboue-
ro s CHUKEHHS TOTPEOIsIeMOi
MOITHOCTH.

0x5 - PWR_STATE_MAX

OOMOTKM ABHraTesT THTAIOTCS OT
MaKCIMaJIbHOT'O TOKa, KOTOPBIN Jpai-
BEp MOXKET O0eCIEeYnTh MPH ITOM Ha-
[IPSI2KEHUH.

uint8 ¢t EncSts Cocrosinue 3HKOJEpa. IDTO OUTOBAA
MAacCKa JJIsi TOOUTOBBIX OTEPATIHiA.
0x0 - ENC_STATE ABSENT OHKOJIEp He MOIKJIIOUEH.
0x1 - ENC_STATE UNKNOWN CocrosiHre SHKOAEPA HEM3BECTHO.
0x2 - ENC_STATE MALFUNC DHKOJIEp TIOAKJIIOYEH W HENCITPABEH.
0x3 - ENC_STATE_ REVERS DHKOJIEp MOAK/IIYEH W WCIPABEH, HO
CYHATAET B JPYIYIO CTOPOHY.
0x4 - ENC_STATE OK OHKOIEp NOAKJIOUEH U paboTaer
JOJIZKHBIM 00Pa30M.
uint8 ¢t WindSts Cocrosinne 0OMOTOK. ITO OUTOBAS
MaCKa, [IjIsi TIOOMTOBBIX OMEPAIHii.
0x0 - WIND A STATE ABSENT Obmorka A He TOIKTIOYEHA.
0x1 - WIND A STATE UNKNOWN CocrosiHre 06MOTKH A HEM3BECTHO.
0x2 - WIND A STATE MALFUNC Koporkoe 3ambikanme za 00MOTKE A.
0x3 - WIND A STATE OK Obmorka A pabortaeT aJeKBATHO.
0x0 - WIND B STATE ABSENT Obwmorka B me noakimodena.
0x10 - WIND B STATE UNKNOWN Cocroarme oOMoTKE B HemssecTHO.
0x20 - WIND B STATE MALFUNC Koporkoe 3ambikanue na obmorke B.
0x30 - WIND B STATE OK ObmoTka B paboraer ajiekBarHO.
int32_t CurPosition [IepBu4noe 1mosie, B KOTOPOM XPAHHUT-
Cs1 TEKYIIAs MO3UINS, KAK ObI HI OBLIA
ycTpoeHa obpaTHas CBs3b. B ciydae
paborer ¢ DC-moTropom B 3TOM TOJIE
HAXOIUTCS TEKYIIAS MO3UINS IO TaH-
HBIM C SHKOJEPA, B CJydae PabOTHI C
I I-moTopoM B pe:kuMme, KOTIa Mmep-
BUYHBIMU SBJISIOTCS UMITYIbCHI, TIO/IA-
BaeMble Ha MOTOD, B 9TOM TIOJI€ COMIEP-
JKUTCS TIe7I0€ 3HAYEHUE IIaroB TeKy-
el MO3UIInMN.
intl6 t uCurPosition JlpobHasi 9acTh TEKyIedl MMO3UIUN

B MHKpOIarax. BemudmHa MHKPO-
oiara u Aualla30H JOIIYCTHMbIX 3Ha-
YeHH#N Ui JAHHOT'O IOJId 3aBHU-
CAT OT BBIOPAHHOTO DEXKUMA, eJIe-
Hus mara (cM. mose MicrostepMode
B engine settings). Ucnosab3yercs
TOJIBKO C IIIarOBBIM JBHUI'aTE€JIEM.
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int64 t EncPosition

Tekyrmas mO3UINS TIO TAHHBIM € SHKO-
Jepa B UMITYJIbCAX IHKOJEPA, MUCIOIIb-
3yeTcda TOMBKO eCJIU IHKOJIEP YCTaHOB-
JIeH, aKTUBU3UDPOBAH U He SABJAETCA
OCHOBHBIM /JIATYUKOM II0JIO2KEHUA, Ha-
TTPUMeEDP TP MCIOJIH30BAHUHN IHKOJIE-
pa COBMECTHO C ITaroBBIM JIBUTATEJIEM
JJI KOHTPOJIA ITPOCKAJIb30BaHUA.

int32 t CurSpeed

Tekyrmas CKOpOCTb.

intl6 t uCurSpeed

JpobHast 9acTh TEKyIei CKOPOCTH
B MHKpOIIarax. BeauduHa MHUKDO-
Iara 1 JAUana3oH JOILyCTUMbBIX 3Ha-
YeHuit a4 JTAHHOTO TIOJISA  3aBU-
CAT OT BBIOPAHHOTO DEXKUMA, JEeJIe-
Hus mara (cM. mose MicrostepMode
B engine_settings). UWcnosnb3yercs
TOJIBKO C IIIArOBBIM J[BUTATEJIEM.

intl6 t Ipwr Tok mnoTpeb/IeHNsT CHUJIOBOM YaCTH,
MA.
intl6_t Upwr Hampsskenne Ha CHUJIOBO# wacTH, Je-

carkn MB.

intl6_t Tusb

Tok morpebaenus: mo USB, MA.

intl6 t Uusb

Hampsizxenne na USB, necsatku mB.

intl6 t CurT

Temneparypa mporeccopa B J€CATHIX
Jonsax rpagycos Llemncms.

uint32 t Flags

®rarn cocroguuii. ITO OUTOBAA MAC-
Ka JIJIsl IIOOMTOBBIX OIIEpAaliyii.

0x3f - STATE_CONTR

®arm COCTOAHUA KOHTPOJLIEPA.

Ox1 - STATE_ERRC

Henonycrumas xomamma. Ilomywen-
Hasi KOMAaHJA OTCYTCTBYET B CIIHC-
K€ M3BECTHBIX KOMAH] KOHTPOJLIEPA.
Haubosiee BeposTHON TPUYIWHON $AB-
JISIeTCsT yCTapeBIas MPOIIUBKA.

0x2 - STATE _ERRD

Obnapy)eHna omuOKa IEJIOCTHOCTH
JJaHHDBIX. ,ZL&HHBIQ BHYTPU KOMaHJbI 1
ee CRC-kom HE COOTBETCTBYIOT, MO-
9TOMY JaHHbIE HE€ MOI'YT CYHTATb-
Ca JeACTBATENbHBIMU. DTa OMuUOKa
MOZKeT 6bITb BbI3BaHa 3JIeKTpOMar-
HUTHBIMH TIOMEXaMu B HUHTepdeiice

UART /RS232.

Ox4 - STATE_ERRV

Henonycrumoe 3uadeHue  JJaHHBIX.
ObnapyxeHna oOmuOKa B 3HAYECHUH.
3HavyeHnss B KOMAHIE HE MOTLYT
OBITH TPUMEHEHBI 0€3 KOPPEKINH,
MMOCKOJIbKY OHH BBIXOJAT 33 JOIMYCTH-
MbIil Juana3on. BmecTo HUCXOmHBIX
3HAUEHUN  OBLIM  WCIOJb30BAHbBI
WCIPABJIEHHBIE 3HAYEHUS .
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0x10 - STATE EEPROM CONNECTED Ioaxmouena namars EEPROM ¢
HacTpoiikamu. Berpoennsrit mpoduiib
MOJIBUKKHU 3arpyKaeTrcs W3 MUKPO-
cxembl namsata EEPROM, wro mos-
BOJISIET HOJKJIIOYATh PA3JIMYHbIE [O-
JIBUKKY K KOHTPOJIJIEPY C ABTOMATHU-
9eCKOI HACTPONKON.

0x20 - STATE IS HOMED KamubpoBka BbImOIHEHA. JTO O3HA-
9aer, YTO IIKAJIA OTHOCUTEJIBHOIO [0~
JIOXKEHUS OTKAJIMOPOBAHA C MOMOIIBIO
arnmapaTHOro JaTyduka abCOJIIOTHOrO
MTOJIOXKEHMU ST, TAKOIO KAK KOHIIEBOIT 11e-

PEKJTIOYATED.
0x1b3ffcO - STATE SECUR ®rarm OMACHOCTH.
0x40 - STATE _ALARM KonTposnnep naxomurcs B cOCTOsTHUT

ALARM, nokasbiBast, 4TO CJIy4nIaCh
KaKas-TO omacHas cutyarus. B cocto-
sann ALARM Bce KOMaHIbI UTHOPU-
PYIOTCA TIOKa HE OyIeT MOCTaHa KO-
magga STOP u cocrogame ALARM
JIEAKTUBUPYETCS.

0x80 - STATE CTP_ERROR Kontpomns MO3UIUH Hapy-
nieH (KUCIoJIb3yercs TOJBKO C IIaro-
BbiM Juraresiem). Duar ycraHapiu-
BAeTCs, KOIJA IOJIOKEHUE DHKOJEPA
W TIOJIOXKEHNUE I1ara CJIUITKOM JTAJIeKH
JPYT OT JIpyTa.

0x100 - STATE  POWER_OVERHEAT Ileperpes CHUJIOBOTO JpaiiBepa.
Yrupasjenne IBUTATENIEM OTKJIIOYEHO
[0 BOCCTAHOBJIEHWsI pabodeit Temrre-
paTyphsl apaiiBepa. 9TOro He JI0JIKHO
IPOUCXOJIUTH B KOPOOOUHBIX BEPCHAX
KOHTPOJLIEPA. DTO MOXKET IMPOU30HTH
B BEPCHM KOHTPOJLIEPA C <«TOJOW»
TJIATOH ¥ C TOJB30BATETHLCKAM Da-
amaropoM. Perenme:  ucmosmb3yiiTe
JIpyrou paguarop.

0x200 - STATE _ CONTROLLER_OVERHEAT ITeperpesach MHUKpPOCXEMa KOHTPOJI-
Jepa.

0x400 - STATE OVERLOAD POWER VOLTAGEIIpeBbimeno Hanps2KeHne Ha CHIOBO
JaCTH.

0x800 - STATE OVERLOAD POWER CURRENTIpeBbinier MaKCHMATHHBI TOK TO-
TpebIeHns CUI0OBOM JacTH.

0x1000 - STATE OVERLOAD USB_VOLTAGE | Ilpessimeno nanpsikenne xa USB.
0x2000 - STATE _LOW_USB_VOLTAGE C/MIIKOM HU3KOE HANpSKEHHe Ha
USB.

0x4000 - STATE OVERLOAD USB_CURRENT | IlpeBbimier MakKCHMAJIbHBI TOK TO-
tpebenus USB.

0x8000 - STATE _ BORDERS SWAP_MISSET JocTnkenne HEBEPHON TPAHMUITHI.
Continued on next page

6.2. Onuncaxne npotokosa obmeHa 341



8SMC5-USB

PykoBopgcteo nonb3osarens, Boinyck 2.27.0

Tabnuua 6.179 — continued from previous page

0x10000 - STATE LOW_POWER_ VOLTAGE

Hampsskenne Ha CHUJIOBOM YacTW HHU-
ke dem Hanpsizkenue Low Voltage
Protection

0x20000 - STATE_H BRIDGE_ FAULT

[Tonmyuen curnas ot apaiiBepa o Henc-
MTPaBHOCTHU

0x100000 - STATE _WINDING _RES_MISMATCH

ConporusiieHust 0OMOTOK —CJIMIIKOM
CUJIbHO OTJMYAITCA JPyr OT Jpy-
ra. OOBIYHO 3TO MPOUCXOAUT C TIO-
BPEXKIEHHBIM IIArOBBIM IBUTATEIEM Y
KOTOPOIO IOJIHOCTHIO KJIM YaCTUIHO
3aKOpPOYEHBI OOMOTKH.

0x200000 - STATE ENCODER_FAULT

[Tonmy4uen curnasr or SHKO/IEpa O HEUC-
MIPaBHOCTHU

0x800000 - STATE _ENGINE_RESPONSE_ERRO

ROwubKa peakuuyd JaBuraresis Ha

ympasJjsiomiee Bo3aeiicteue. (Orkas
QJrOpUTMa  yIPABJEHUA  JBUTATE-
JIeM O3HadyaeT, 4YTO OH He MOXKeT
OIIpe/IeNIATh IPaBUJIbHBIE DpelleHnd
C IIOMOIIbIO IOJIyYEHHbIX JAHHBIX
obparHoii cBa3u. EanHudmHbIil 0TKA3
MOXKET OBITh BBI3BAH MEXAaHWIECKOMH
npobstemoit. IloBTopsitomiuiics cOoii
MOXKET OBITh BBI3BAH HENPABUJIHHON
HACTPOMKON J1BUrATEJIH.

0x1000000 - STATE EXTIO ALARM

OmnbKa BbI3BAHA BHEIIHUM BXOJHBIM

curaaaoMm EXTIO.

uint32_t

GPIOFlags

®aaru cocrosinnit GPIO Bxomos. 910
OMTOBAasT MAaCKa JJI TTOOMTOBBIX OTIe-
panuii.

Oxfiff - STATE_DIG_SIGNAL

Q®aru mudpPOBBIX CUTHAJIOB.

0x1 - STATE_RIGHT EDGE

HocTrkenne mMpaBoit TPAHATIHI.

0x2 - STATE_LEFT_EDGE

Jocruykenne JeBO# rpaHuibl.

Ox4 - STATE_BUTTON_RIGHT

Cocrosinue kuomku ,Brupaso® (1, eciau
HAXKaTa).

0x8 - STATE BUTTON _ LEFT

Cocrosinne kuoukwu ,Bieso* (1, eciu
HaxkaTa).

0x10 - STATE_GPIO_PINOUT

Ecinu duaar ycranossieH, BBoj/BblBOJ,
obI1IeTO Ha3HAYEHUS paboraer
KaK BBIXOM; ecaum Jar cOpormeH,
BBO/JI/BbIBOJ] PABOTAET KaK BXO/I.

0x20 - STATE_GPIO_LEVEL

Cocrosinme BBOA,/BHIBOIA OOIIIETO Ha-
3HAYEHUS.

0x200 - STATE_ BRAKE

CocrosiHue BBIBOJIA YIIPABJIEHHS TOP-
mo3om. @rar ,,1“ - ecsim TOPMO3 HE 3a-
muran(3axar), ,,0¢ - ecau HA TOPMO3
nomaérest muraHue(pasKkar).

0x400 - STATE_REV_SENSOR

CocrosiHEe BBIBOJA JATYHKA OBOPO-
ToB(daar ,,1“, ecim JATINK AKTUBEH ).

0x800 - STATE_SYNC_INPUT

Cocrosinue Bxona cunxponusauu(l,
€CJIM BXOJl CHHXPOHU3AIUU AKTUBEH ).
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0x1000 - STATE SYNC_OUTPUT

CocrosiHWe  BBIXOZa ~ CHHXDOHM3a-
(1, ecim BBIXOJ, CHHXPOHWM3AINH
AKTHUBEH).

0x2000 - STATE_ENC_A

Cocrosinme Hoxkku A sukomepa(diar
1%, eciin SHKOIEP AKTUBEH).

0x4000 - STATE_ENC_B

Cocrosinue noxku B snkonepa(doar
,» 1, ecsiu 9HKOIED AKTUBEH).

uint8 ¢t CmdBufFreeSpace Jannoe mnosie ciykebnoe. OHO 1moKa-
3bIBa€T KOJINYECTBO CBO60,HHbIX Aa49eeK
Oydepa MenouKu CHHXPOHU3AINHN.

uint8_t Reserved [4] 3apesepBupoBaHo (4 GaiT)

uintl6é t CRC Kourposnbuas cymma

Omnmcanne: Bozspamaer nadgopManuio 0 TEKYIEM COCTOSIHUH YCTPOHCTBA.

6.2.6.88 Komanga GFWV
Kop xomanasl (CMD): «gfwvs nim 0x76776667.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza

Orset: (10 Gaiir)
uint32 t CMD Komanza
uint8 t Major MazKOpHBIT HOMED BEPCUU TTPOITHBKU
uint8 t Minor MuHOpPHBIH HOMED BEPCHH IIPOIINBKA
uintl6_t Release Howmep penmsa Bepcum mpoImmuBKu
uintl6é t CRC Konrponpuas cymma

Omnucanne: Urenne HOMepa BEPCHHU MPOIIUBKHA KOHTPOJLIEPA.

6.2.6.89 Komanga GOFW
Kop xomanasr (CMD): «gofws nin 0x77666F67.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Orset: (15 Gaiir)
uint32 t CMD Komanza
uint8 t sresult Pe3zynbrar BHIMOHEHNST KOMAHIBI.
uint8_t Reserved [8] 3apesepsupoBato (8 GaiiT)
uintl6_t CRC Kontposabpuas cymma
Onucanme: Komanga uHunuupyer nepesady ylpaB/€HUsl [POIIMBKE. DTa KOMaHJA TaK »XKe JI0-
CTyIHA W3 TPOMIMBKH, Jisi coBMecTuMOcTH. Tombko must mpomsomuTens. Result = RESULT OK,
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€CM  II€PEXOJl M3 3arpy3duka B LPOMIMBKY BO3MOXKeH. Iloce orsera Ha 39Ty KOMaHIy BBLIOJI-
usercs mepexon. Result = RESULT NO_FIRMWARE, ecan mnpommBka He Haiizena. Result =
RESULT ALREADY IN FIRMWARE, eciu 3Ta kOMana 6bL1a BHI3BAHA M3 IIPOIIHBKU.

6.2.6.90 Komanpga GPQOS

Kon xomanasr (CMD): «gpos» unun 0x736F7067.

3anpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza
Orser: (26 Gaiir)
uint32 t CMD Komanna
int32_t Position Ilo3unus B OCHOBHBIX IIarax JBurare-
JIst
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

OHI/IC&HI/Ie: C‘{I/ITI)IBaeT S3HaQYEHUE MOJIO?KEHUA B ITaraX U MUKPOIIAarax JJid IMIarOBOrO ABUTATEJIA U B ITarax
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.
uintlé_t CRC KontposbHas cymma

Ormmucanne: Yrenne cepuitHOro HoMepa KOHTPOJLIEPA.

6.2.6.92 Komanga GUID
Kon xomanasl (CMD): «guid» umm 0x64697567.
3anpoc: (4 Gaiir)
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| uint32_t | CMD | Komanza ‘

Orset: (40 Gaiir)

uint32 t CMD Komanza

uint32 t UniquelDO VYuukamsnsrit ID 0.

uint32 t UniquelD1 Vuukanpusriii ID 1.

uint32 t UniquelD2 VYuuxamssrit 1D 2.

uint32 t UniquelD3 VYuukanpusriii ID 3.

uint8_t Reserved [18] 3apesepeuposaHo (18 GaiiT)
uintl6 _t CRC Konrpoapuas cymma

Onucanme: CYnuThIBACT YHUKATBHBIN HICHTU(DUKATOD KAXKIOrO YUIA, ITO 3HAYEHUE HE SIBJISIETCS CJIydaii-
HbIM. TOJBKO 719 MPOW3BOAUTESSI. Y HUKAJIbHBIN HIeHTH(MUKATOD MOXKET ObITh MCIOJIb30BAaH B KA4ECTBE
MHUAIMAAIU3AMUOHHOIO BEKTOPA /Jis onepanuil mndpoBanus Oy1/10a/1epa uin B KA4eCTBE CEPUNHOrO HOMEDPA
qist USB u apyrux nmpuMeHeHuid.

6.2.6.93 Komanga HASF
Kon xomauasr (CMD): <hasfy nim 0x66736168.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (15 Gaiir)

uint32 t CMD Komanna

uint8 t sresult Pesysbrar BhIIOIHEHNST KOMAHIBI.
uint8 t Reserved [8] 3apesepBupoBaHo (8 GaiT)

uintl6 _t CRC Konrpompuas cymma

Omnucanne: Komanga onpeenser namuaue B Koarposnepe [10. Tonbko anst mpoussoguressa. Jannas Ko-
Manga gocrynHa tak xe u3 npommusku. Result = RESULT NO_FIRMWARE, eciin npoinuBka He HaliieHa.
Result = RESULT HAS FIRMWARE, ecin npomuBka HaiigeHa.

6.2.6.94 Komanga HOME

Kop xomanasr (CMD): <homes unn 0x656D6F68.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza

Omnucanwue: /IBukeHue B JOMAIIHIOKW M03ULKI0. AnropurM Jpuxkenus: 1) JIBuraer MOTOP COIJIACHO CKOPO-
crsam FastHome, uFastHome u dpsrary HOME _DIR__FAST 1o jocTuzkenusi KOHIIEBOIO BBIKJIIOYATEIs, €CJIU
dmar HOME _STOP _ENDS ycranosien. Unn asuraer 10 JOCTHUKEHUS CUTHAJA C BXOIA CHHXPOHW3AINM,
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ecsm ycranossieH dutar HOME STOP SYNC. Wi 10 nocrymieHust CUrsajia ¢ Jarduka 000pOTOB, eciiu
ycranorsien prar HOME STOP _REV SN 2) nasee nsuraer corsacto ckopoctsiv SlowHome, uSlowHome
n dbaary HOME DIR SLOW 1o mocTumxKeHusi CUTHAJIA € BXOJa CHHXPOHHM3AINHU, €CJIM yCTAHOBJEH dJar

HOME MV _SEC. Eciiu dpsar HOME MV _SEC c6poriien, mpoiycKkaem 3TOT IyHKT. 3) Jajiee JBUTAET MO-
top coracao ckopocrsim FastHome, uFastHome u dsrary HOME _DIR,_ SLOW na paccrosaue HomeDelta,
uHomeDelta. Ouucanue daros u uepemennbix cm. onucanue koman GHOM /SHOM.

6.2.6.95 Komanga IRND

Kop xomanasr (CMD): «irnd» nian 0x646E7269.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (24 Gaiir)

uint32 t CMD Komanza

uint8 _t key CrygaitHbril KIIod.

uint8 t Reserved [2] 3apeseprupoBato (2 GaiT)
uintl6 _t CRC Konrponpuas cymma

Onucannme: YUrenune CiyvaifHOrO 9UC/Ia W3 KOHTPOJIIEPA. TOMBKO /15T TPOU3BOIUTES .

6.2.6.96 Komanga LEFT
Kon xomanasr (CMD): «lefty mwnu 0x7466656C.
3anpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Omnucanmne: Ilpu nosyuennn KoMaHab! ,left nBuraresb HAYMHAET CMEIATHCS, C 3apaHee YCTAHOBJIEHHBIMY
napaMerpaMu (CKOPOCTh, YCKOPEHUE), BJIEBO.

6.2.6.97 Komanpga LOFT
Kon xomanasr (CMD): «lofty nu 0x74666F6C.
Banpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

Onucanme: Ilpu nomyuyenwn xomaunbr Jloft mBuraress cMmemaercss w3 TEKYIIEHl TOYKM HA, PACCTOSTHUE
Antiplay, 3amannoe B HacTpoiikax MoTopa (engine settings), 3aTeM JBUTaeTCs B Ty YK€ TOUKY.
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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
Mukpornara, s DC Moropa 310 moJie He UCIoJIb3yercs.

6.2.6.99 Komanga MOVR
Kop xomanasr (CMD): «movrs nin 0x72766F6D.
3amnpoc: (18 Gaiir)

uint32 t CMD Komanna

int32_t DeltaPosition Cwmewienue (genbra) nosuuuu (B Le-
JIBIX TIAraX WM OTCUETaX YHKOMIEPA)

intl6_t uDeltaPosition JpobHast 9acTb CMEIEeHnusT B MHKPO-

[Iarax, HCIOJb3yeTCss TOJIBKO C Ia-
rOBBIM JBUraTejeM. Bejnumduna MHK-
poriara M JIWAana3oH  JOMyCTHMBIX
3HAYEHMIl [JIS JAHHOTO IOJIS 3aBH-
CAT OT BBIOPAHHOTO DEXUMa Jeje-
nug mwara (cm. nose MicrostepMode
B engine _settings).

uint8_t Reserved [6] 3apesepBupoBaHo (6 GaiT)

uintl6é t CRC Konrposnbuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

6.2. Onuncaxne npotokosa obmeHa 347



8SMC5-USB
PykoBopgcteo nonb3osarens, Boinyck 2.27.0

Omnucanmne: Ilepememnenne va 3anann0e cMmerenve. [Ipu mogydeHny KOMaHIbI ,MOVE" IBUTATEh HAYUHAET
cMemmarbes (ecau He ucnosbdyerca pexkuM ,, 1 TJICunxpoBxona“), ¢ 3apanee ycTaHOBJIEHHBIMY T1ADAMETPAMU
(ckopocTb, yCKOpeHue, yJepxKaHue), BJeBO wiu Bupaso (3aBucur or 3uaka DeltaPosition) Ha xonmgecrso
“MIy/1bCOB yKazauHoe B mossx DeltaPosition, uDeltaPosition. s marosoro moropa uDeltaPosition 3amaer
3HadYenne Mukpormniara, st DC MoTopa 3To moJie He MCIoIb3yeTcs.

6.2.6.100 Komanpga PWOF
Kog xomanasr (CMD): «pwofs wiu 0x666F7770.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza ‘

Onucanne: Hemeiennoe oTk/Iro9eHrne NUTaHus JABUrATEIsI BHE 3aBUCUMOCTU OT €ro cocrosuus. Komanma
TIpeTHA3HAYEHA JIJIS PYYHOTO YIIpaBjeHus nuTanueM asurarensd. He ciemqyer ucnons3oBaTh 3Ty KOMAHIY /TS
OTKJIIOYEHUS JIBUTATEId BO BpeMs JIBUKEHHS, TaK KaK MUTAHNE MOYKET CHOBA BKJIOUNUTHCA /I8 3aBEPIITEHUS
ABUKeHusA. g9 aBTOMATHIeCKOTO yIPABJIeHUs MATAHUEM JIBUTATENS U €ro OTKJIIOYUEHUS TOCJe OCTAHOBKH
cJIeyeT UCIOJIb30BaTh CUCTEMY YIPABJIEHUA 3JIEKTPOIUTAHUEM.

6.2.6.101 Komanga RDAN
Kop xkomanasr (CMD): «rdan» wian 0x6E616472.
Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza
Ortser: (76 Gaiir)
uint32 t CMD Komanza
uint16_t AlVoltage ADC ,,BuIxomHoe HamnpsizkeHune Ha 1 BBIBOJIE
obmoTku A“ HeoOpaboTaHHbIE TaHHbIE
c AIIII.
uint16_t A2Voltage ADC ,,BBIXOIHOE HANpsizKEHNe HA 2 BBIBOJE
obmoTku A“ HeoOpaboTaHHbIE TaHHBIE
¢ AIIII.
uintl6_t B1Voltage ADC ,,BBIXOIHOE HATps:KeHne Ha 1 BBIBOIE
obmorku B“ HeobpaboTaHHbIE JAHHBIE
¢ ATIIIL.
uintl6 t B2Voltage ADC ,BbIXOJIHOE HAlIPsZKEHUE HA 2 BbIBOJIE
obmoTku B“ HeobpaboTaHHbIE JAHHBIE
¢ ATIIIL.
uintl6é t SupVoltage ADC ,Hampsikenne nuranus xiodeir H-
MocTa“ HeoOpaboOTaHHBIE IJAHHBIE C
ATITL.

Continued on next page
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Tabnuua 6.207 — continued from previous page

uintl6_t ACurrent  ADC

,, Lok depe3 06MoTKy A“ neobpaboran-
wble ganubie ¢ ATITT.

uintl6 t BCurrent ADC

»TOK 1epe3 obMmorKy B* neobpaboran-
uble ganubie ¢ AIITT.

uintl6 t FullCurrent ADC

»LIOTHBIA TOK" HeoOpabOTaHHbIE TaH-

uble ¢ AIIIT.

uint16_t Temp ADC

Hamnpsi>kenne ¢ gaTyuKa TEMIEpaTy-
pbl, HeoOpaboranubie ganube ¢ ALIIL.

uintl6_t Joy ADC

JI>KoicTnK, HeoOpaboTaHHbIE JTaHHBIE
c ATIIIL.

uintl6 t Pot ADC

Hamnpsizkenne Ha aHATIOrOBOM BXOJE,
Heobpaboransbie ganubie ¢ AIIIT

uintl6 t L5 ADC

Hanpsizkenne mnwuranus USB  mocie
current sense pe3mcropa, HeoOpPabo-
TanHble ganabie ¢ AITIL.

uint16_t H5 ADC

Hamnpsizkernne nuranust USB, meobpa-
6orannbie ganable ¢ AIITT

intl6_t AlVoltage

,»BBIXOIHOE HampsiskKeHne Ha 1 BBIBOIE
obmMorku A“ OTKaIMOPOBAHHBIE JAH-
Hble (B gecaTkax MB).

intl6 t A2Voltage

,»BBIXOJIHOE HALPsI?KEHUE HA 2 BBIBOJIE
obmorku A“ OTKaIMOPOBAHHBIE IAH-
Hble (B gecaTkax MB).

intl6_t B1Voltage

,BBIXO/IHOE HAalpsizkenue Ha 1 BbIBOJIE
obmoTku B“ oTkanmmbpoBaHHBIE TaH-
Hble (B mecaTkax MB).

intl6_t B2Voltage

,»BBIXOJIHOE HAIPsi?)KEHWE Ha 2 BBIBOJIE
obmorku B orkammbpoBaHHDbIE TaH-
Hble (B mecaTkax MB).

intl6 t SupVoltage

LHampsikenne nurannsa kiodeir H-
MocTa" OTKaJIuOpOBaHHbIE JaHHbIE (B
JecsiTkax MB).

intlé t ACurrent ,»ToK 4epe3 oO6MOTKy A orkamubpo-
BaHHble JgaHHbEe (B MA).
intl6_t BCurrent »Tok depe3 obmoTKy B“ orkammbpo-

BaHHbIE JaHHBE (B MA).

intl6 t FullCurrent

SIomHBIfT  TOK®  OTKaInOpOBAHHBIE
naHHble (B MA).

intl6_t Temp Temmneparypa, OTKATHOPOBAHHbBIE
JaHHble (B JeCATbIX J0JAX I'Payca
Ienncus).

intl6_t Joy JI>KOliCTUK BO BHYTPEHHUX €IMHUIIAX.

Huamazon: 0..10000

intl6 t Pot

AHaJIOrOBBIM  BXOJ, BO BHYTPEHHUX
enqunutax. JIuamazon: 0..10000

intl6_t L5

Hanpsizxenne mnuranus USB  mocie
current sense pe3ucropa (B JeCATKAX
MB).

intl6_t H5

Hanpsixenue nuranus USB (B gecar-
Kax MB).

uintl6 t deprecated

Continued on next page
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Tabnuua 6.207 — continued from previous page

int32 t R Conpornpiienrie 0OMOTOK —JBUTATE-
a51( st marosoro apuraress), B MOM.

int32_t L [IceBmOMH Iy KTHBHOCTH OOMOTOK TBU-
raresisi(Ji7is MaroBoro JIBUTaTels ), B
MKI'H.

uint8_t Reserved [8] 3apesepsuposato (8 GaiiT)

uintlé_t CRC Kontposibuast cymma

Onucanue: Yrenne aHaJOTOBBIX TaHHBIX, comepyKamux ganubie ¢ ATl 1 HOpMUPOBAHHBIE 3HAYCHUS BEJIN-
quH. 9Ta QYHKIUS UCTOIb3yeTCsl [JIS TECTUPOBAHUS W KAJUOPOBKH yCTPOHCTBA.

6.2.6.102 Komanga READ
Kon xomanasl (CMD): «read» uam 0x64616572.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanza

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzna

Onucanme: Yrenne Bcex HACTPOEK KOHTpOJIepa u3 flash mamsaTu B omepaTuBHYyO, 3aMeHsIs TEKYIINE Ha-
CTPOWKH.

6.2.6.103 Komanga RERS
Kon xomanasr (CMD): «rers» unmu 0x73726572.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanza

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Onucanwme: Urenne BaxKHBIX HACTPOEK (KaauOpoBouHble K03 dunuents u T.m1.) KouTpostepa u3 flash ma-
MSATH B ONEPATUBHYIO, 3aAMEHSS TEKYIIe HACTPOUKU. TOMBKO /1T TPOU3BOSUTES .

6.2.6.104 Komanga REST
Kon xomanapr (CMD): «rest» mnu 0x74736572.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanza

Orser: (4 Gaiir)
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| uint32_t | CMD | Komanza ‘

Ommucanne: Komanga copoca KOHTPO/LIEPA U MEPEXO/IA B PEXKUM 3arpy3duKa, 100aB/Ie€Ha 17 COBMECTAMO-
cru ¢ IIporokosom Obmena 3arpy3unka. OTBeTa Ha 3Ty KOMAHIY HET.

6.2.6.105 Komanga RIGT
Kon xomanasr (CMD): «rigt» nmm 0x74676972.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

Onucanmne: Ilpu nonyvyennn Komauabl ,rigt* nBuraresp HaYMHAET CMEMIATHCH, C 3apaHee yCTAHOBJIEHHBIMU
napaMerpaMu (CKOPOCTh, YCKOPEHUE), BIIPABO.

6.2.6.106 Komanpa SARS
Kon xomanasr (CMD): «sars» nam 0x73726173.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza ‘

Onucanmne: [Ipu nosnyyernnn KOMaHbl KOHTPOJIJIED BBIIOIHSIET OMEPAUIO COXPAHEHUS BAXKHBIX HACTPOEK
(xanmuOpoBoYHbIE KOI(DMUIUEHTHI U T.11.) BO BCTPOCHHYIO SHEPTOHE3ABUCUMYIO MAMATH KOHTPOJIEpa. ToIbKo
JJ151 TIPOU3BOIUTEA.

6.2.6.107 Komanga SAVE
Kon xomanasr (CMD): «save» min 0x65766173.
3anpoc: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Omnucanue: HpI/I TIOJIYYE€HUN KOMaHAbI KOHTPOJIJIED BBITIOTHAET ONepalinio COXpaHEeHNA TEKYIINX HACTPOEK
BO BCTPOCHHYIO 93HEPTOHE3ABUCUMYIO TaMATh KOHTPOJLJIEPA.
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6.2.6.108 Komanpa SPOS
Kopx xomanasr (CMD): «spos» unu 0x736F7073.

Bamnpoc: (26 Gaiir)

uint32 t CMD Komanna
int32_t Position Ilo3unus B OCHOBHBIX IIarax JBurare-
st
intl6_t uPosition IMosunust B Mukpoinarax (KUCIOJIb3Y-
€TCs TOJIBKO C IIATOBBIMU JIBUTATEIs-
mu). Bernuuna Mukpormara u auamna-
30H JIOTMYCTUMBIX 3HAYEHUN JIs JIAH-
HOI'O TIOJISI 3aBHCAT OT BBIOPAHHO-
ro pexkuMa JiejieHus mara (CM. moJie
MicrostepMode B engine _settings).
int64 t EncPosition Ilo3umnus suKoIEpA.
uint8 t PosFlags @arun. 910 OMTOBAas MAaCKa JJId IIO-
OUTOBBIX OMEPAIHIA.
0x1 - SETPOS IGNORE POSITION Ecnu ycranosnen, To nosuiust B Iia-
rax ¥ MEKDOIIAarax He OOHOBJISETCS.
0x2 - SETPOS IGNORE_ ENCODER Ecnm ycranoBieH, TO CUETIHK IHKO-
Jepa He OOHOBJISTETCS.
uint8_t Reserved [5] 3apesepsuposano (5 6aiir)
uintlé _t CRC KontposbHas cymma

Orser: (4 Gaiir)

| uint32_t

[ CMD

| Komanpa

Omnmcanme: YCTaHABIMBAET MPOU3BOJBHOE 3HAYEHUE IMOJOKEHUs B IMArax M MHUKPOIIArax /i IIIaroBOTO
JBUTATENd U B MIarax dHKOJIEPA JJid BCeX JIBUTATEJIEH.

6.2.6.109 Komanpga SSER
Kopx xomanapr (CMD): «ssers mmu 0x72657373.

Bamnpoc: (50 Gaiir)

uint32 t CMD Komanna

uint32 t SN HoBwrit cepuitubrit HOMep TIATHI.

uint8 t Key Kirou 3amuTh! f718 yCTaHOBKY CepHii-
HOro HOMepa (256 Gur).

uint8 t Major OCHOBHO# HOMEp BEPCHM YKeJIe3a.

uint8 t Minor Bropocremnennbiit HOMEp BEpCUU 2Ke-
Jiesa.

uintl6 t Release Howmep nipaBok 3Toi Bepcuu KeJje3a.

uint8 t Reserved [4] 3apeseprupoBato (4 6aiT)

uintl6 _t CRC Kontponpuas cymma

Orser: (4 Gaiir)
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| uint32_t | CMD | Komanza ‘

Onucanune: 3anuch cepuilHOro HoMepa u Bepcur kese3a Bo flash mamsare Kourposuepa. Bmecre ¢ HOBbIM
CepuitHBIM HOMEPOM U Bepcuedi ykese3a mnepenaérces ,, Koy, TOIbKO Py COBIAIEHNH KOTOPOTO TIPOMCXOIAT
u3MeHeHWe u coxpaHenne. OYHKIMS MCIOIb3YETCs TOIBKO MTPOU3BOUTENEM.

6.2.6.110 Komanpa SSTP

Kon xomanasl (CMD): «sstp» wiu 0x70747373.

3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanza

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Onucanme: [l1aBras octanoBka. /IBuraTesib OCTAHABINBAETCS C YCKOPEHUEM 3aMeJICHUS .

6.2.6.111 Komanga STMS
Kon xomanasr (CMD): «stms» wru 0x736D7473.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (4 Gaiir)

| uint32_t | CMD | Komanza

Ormmuucanne: Hagars u3dmepenus u Oydepusaiuio CKOPOCTH, OIMMUOKH CJI€TOBAHMUS.

6.2.6.112 Komanga STOP
Kop xomanasl (CMD): «stops» umu 0x706F7473.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza ‘

Omnucanume: Hememiennas ocranoBka jpuraredis, nepexon B cocrogane STOP, kmoun B pexxuve BREAK
(0OMOTKU HAKOPOTKO 3aMKHYTbL), DEKUM ,,yepKanus nesakrusupyercd mis DC asuraredsieil, yuepanue
TOKa B OOMOTKAX JIs MIArOBbIX Jsuraresneii (¢ yuérom Power management mactpoex). Ilpu BbI3oBe 3TOi
koMaHbI cOpacbiBaercs ¢puar ALARM.
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6.2.6.113 Komanga UPDF
Kop xomanasl (CMD): «updfs nam 0x66647075.
3anpoc: (4 Gaiir)

| uint32_t | CMD | Komanzga

Orser: (4 Gaiir)

‘ uint32 t ‘ CMD ‘ Komanza

Ommucanne: Komanaa mepeBoanT KOHTPOJLIED B PEXKUM OOHOBJIEHUS TPOITUBKU. TOIBKO [7Isi TPOU3BOIUTEIS.
Touy4us Takyio KOMaH/y, IPOLIMBKA IJIATHL ycTaHaBiuBaeT duar (11 3arpy34uKa), OTIPABILET 9X0-0TBET
M TIepe3arpyskaeT KOHTPOJLIED.

6.2.6.114 Komanga WDAT

Kon xomanasr (CMD): «wdaty nim 0x74616477.

Banpoc: (142 Gaiir)

uint32 t CMD Komanza

uint8 t Data 3aKOINpPOBAHHAS TIPOIIUBKA.
uint8_t Reserved [8] 3apesepBupoBaHo (8 GaiiT)
uintl6_t CRC Kontpoabuas cymma

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Ounucanwme: 3anucbiBaer ganabie (nporuskKy) Bo Flash mamsars konrpossepa. He Bosspaiaer pesyibrar
BBIIIOJIHEHHS, XOTS MOXKET 3aBepIIaTbcst omuOKoi. OmmboYHOCTb 3a/IMBKU U THII OIIAOKY MOXKHO y3HATh IIPU
3aBEePILIEHNUN 3aJIUBKH.

6.2.6.115 Komanga WKEY

Kop xomanasl (CMD): «wkey» uan 0x79656B77.

3amnpoc: (46 Gaiir)

uint32 t CMD Komanna

uint8 t Key Kurrou 3amuTs! g1 ycTanoBku cepuii-
HOTO HOMepa (256 6ur).

uint8_t Reserved [8] 3apesepBupoBaHo (8 GaiiT)

uintl6_t CRC Kontpoabuas cymma

Orset: (15 Gaiir)

uint32 t CMD Komanza
uint8 t sresult Pe3zynbrar BHIMOHEHNST KOMAHIBI.
uint8_t Reserved [8] 3apesepsupoBato (8 GaiiT)

Continued on next page
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Tabnuua 6.235 — continued from previous page
| uint16_t | CRC | KonTposbHas cymMmma ‘

Omnucanune: Komana 3anucu kioga st paciudposku npomusku. Result = RESULT _ OK, eciiu koman-
nma BermosHeHa 3arpy3dnkoM. Result = RESULT HARD ERROR, ecniu Bo BpeMsi BBITOJTHEHUST KOMAHIbI
npousoria omubka. Result He mocrymnen depe3 dyuknmio 6ubanorekn write key, 3nadenue mosist obpaba-
ThIBACTCA BHYTPHU (byHKLH/II/I q)yHKHI/IH UCIIOJIB3YETCA TOJbKO ITPOU3BOJAUTEIEM.

6.2.6.116 Komanga ZERO

Kon xomanasr (CMD): «zeros uimm 0x6F72657A.

Banpoc: (4 Gaiir)

| uint32_t | CMD | Komanza

Orser: (4 Gaiir)

| uint32_t | CMD | Komanzga

Onucanume: YCTaHABIMBAET TEKYIIYIO MO3UIMIO PaBHOM (. YCTAHABIUBAET MO3UIUIO, B KOTOPYIO OCYIIECTB-
JIeTcs IBUZKEHNEe IO KOMAH aM Imove W mMovr, PaBHOM HYJIO BO BCEX CIydasdxX, KpOMe JBUKEHUS K MO3UIIUN
Ha3HAYeHHWsA. B mociegHeM ciaydae MO3UINASA HA3HAYUEHUS MEPECUINTHIBAETCSI TaK, ITO B AOCOTIOTHOM ITOJIO-
JKEHWH TOYKA Ha3HAdeHus He MeHsercd. 1o ecTb eciu Mbl Haxoauauch B Touke 400 u asuranuch K 500, TO
KOMaHa Zero memaeT Tekyiyio nosuruio 0, a mo3urmio Hasnadenus - 100. He uamenseT pexxknum JIBUKEHUS:
T.€. €CJIU JBUKEHIE OCYIIECTBIISIOCh, TO OHO TTPOIOJIZKAETCST; €CJIM MOTOP HAXOIWUJICS B PEXKUME , yIAep:KaHus",
TO THT YyAEPKAHUSA COXPAHAETCS.

06 3TOM JOKYMEHTe

6.3 Coemectumoctb ¢ MO gna 8SMC1-USBhF

Baxuo: IIporokoust cBsi3u mis kourpossiepo 8SMC1 u 8SMC4 /5 necosmecrumbl. IIporokos cBsasu st
8SMC4/5 onucan B Onucanue npomorona obmena. VI3-3a pazinduil B IPOTOKOIIAX OLPEJIEJIEHHOE KOJIUIECTBO
dyuxmit kak 8SMC1, rak 1 8SMC4/5 He MoXKeT GBITH COMOCTABIEHO APYT € APYTOM. PeKoMeHIyeMBbIit cro-
co6 paborsr ¢ 8SMC4/5 - amanTupoBarh Ballle TPOrpaMMHOE 00ecIiedeHre JJist NCIOJIb30BaHus GHOINOTEKH
libxime.

IIporpammuoe obecriedenne Xilab npeanasnadeno s konrposiepoB 8SMC4 u 8SMC5, ono He Oyaer
pab6orats ¢ 8S MC1. /I 8SMC1 ecth gsa makera nporpamm: MicroSMC n SMCVieW.

e SMCView - saro rpaduuecknuit matepdeiic Ha ocaoBe Labview mjst korTposiepo 8SMC1. /Iasa paboTsr
¢ 8SMC1 ucnonb3yercs: ApaiiBep 0JHOrO THUIIA.

e MicroSMC - 310 nporpammubiii apaiisep st kourposutepoB 8SMC1. On ucnosib3yer npaiiBep 1pyroro
runa gys paborsl ¢ 8SMC1 (me Tor, KoTopsii ucnombszyer SMCView).

HoBbie KOHTpO/LIEPBI MOYXKHO HCIOAB30BATH C MPOrPAMMAME, HANMCAHHBIMU I KOHTpOsiepoB 8SMC1-
USBhF. /Ins 3Toro ecthb JABe BO3MOXKHOCTH:

1. Pekomennyemas. Ucnonb3zosanue Bepcun 110 MicroSMC, koropas nomuepxuaer kak 8SMC1-USBhF
TaK U HOBble KOHTPOJIepbl. B atom ciay4dae I10 MicroSMC orkpbiBaer Bee HailieHHbIE HOBbIE KOHTPOJI-
JIEPHI B PEKUME IKCKJIIO3UBHOTO IOCTYIA I 00ECTedeHus pa3IeIeHus J0CTyna U B3auMOIeHCTBIE C
HUMH BO3MOYKHO TOJBKO ¢ iomombio ¢hyuknuit API korrposiepos 8S MC1-USBhF uepe3 6ubaunoreky
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USMCDLL, ucnons3syiomiyio MicroSMC. Ckagars Bepcuto MicroSMC ¢ mo/iepKKoit HOBbIX KOHTPOJI-
JIEPOB MOYKHO Ha cTpanute IIpozpammmoe obecnevenue.

2. YupasJjenue TOJbKO HOBbIME KOHTpOIepamu 06e3 [10 MicroSMC ¢ nomoripio mepexonnoit Gubnamnorexn
USMCDLL/libximc. Ucnonb3yiiTe 3Ty BO3MOXKHOCTD, €cjii BaMm Tpebyercs oauoBpeMenHas padora I10
MicroSMC (st yupasienust kourposuiepamu 8SMC1-USBhF) u pabora ¢ KouTpoJiepaMu HOBbIME €
nomornkio oubanorekn libxime. Crauars nepexomuyto 6ndanoreky USMCDLL /libxime MoxkHO 10 3TO#

CCBLJIKE.

ITpu nepexone ¢ kourpoiiepa 8SMC1 Ha 8SMC4/5 MBI coBeTyeM 3aMeHHUTH (DYHKIMHU Balleil mporpaMMbl
Ha ucnosb3yeMble GyHkiuu 6ubiumorekn libxime. Huxke B Tabiune onmcano coorsercrsue (pynkimii API
koHTposutepoB 8SMC1-USBhF u HOBbIX KOHTPOJIIEPOB: B IEPBOM CTOJIONE yKa3aHa (DyHKIHs OuOIMOTEKH
USMCDLL, Bo BTOpOM - COOTBeTCTBYyIOIIMIT Taparpad B onucannu KouTposuiepa 8SMC1-USBhF, B Tperhem
- 0cobeHHOCTH 3TOM (DYHKIINK B TIEPEXOIHOM OMOINOTEKE TTPU MCIIOJIB30BAHUY C HOBBIMU KOHTPOJIJIEPAMU.

DyHKUMSA 8SMC1-USBhF HoBblii KoHTpONNep

USMC _Init 7.5.3 Ucnonwszyer dynknuio libxime enumerate_ devices,
KOTOpast OIIPAIITUBAET BCE COM-
HOPTBI B CHCTEME, a  rTakke  (yHK-
jivaect get_enumerate_ device information,*
get _enumerate device serial,
get device count*, get _device_name,
open__ device.

USMC _GetState 7.54 Ucrnonb3yer dynxuun libxime get  status u

get_engine_ settings. ®marm AReset, EMReset,
RotTrErr Bozspamaemoit crpykrypst USMC _State
BCera IpUHUMAIOT 3HadverHue false.

USMC _SaveParametersToFlash7.5.5

Ucnonszyer byHKIHIO libximc

command_save_ settings.

USMC _GetMode 7.5.6

Ucnonszyer dyukuuu libxime get edges  settings,
get _power_settings, get_control_ settings,
get_ctp_ settings, get_sync_ out_ settings. B
Boseparmaemoii crpykrype USMC _Mode daaru
EMReset, ResetRT, SyncOUTR, EncoderEn,
EncoderInv, ResBEnc, ResEnc Bcerma npunumaior
suauenue false, dprar SyncINOp Bcerma pasen true.

USMC _SetMode 7.5.7

Ucnons3yer t1e  xe  (yHKOEE, 9TO0 H
USMC _ GetMode, a Takxke wux «set » ama-
gioru, wurnopupyer duarn RotTeEn, RotTrOp,
ResetRT, SyncOUTR, SyncINOp, EncoderEn.

USMC _GetParameters 7.5.8

Ucnonwszyer dbyukiuu 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.
Bossparaer HyneBbie 3HaYeHHWs ~IIAPAMETPOB
BTimeoutR, BTimeoutD, MinP, MaxLoft,
StartPos.

USMC _SetParameters 7.5.9

dyHKIHA,  UTO  H
a Takxke wHx «set »

Ucnonmszyer T  XKe
USMC _ GetParameters,
anasioru, wurHopupyer unapamerpsl BTimeoutR,
BTimeoutD, MinP, MaxLoft, StartPos.

Continued on next page
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Tabnuua 6.238 — continued from previous page

DyHkums 8SMC1-USBhF HoBblin koHTpOnNEp
USMC _ GetStartParameters | 7.5.10 Ucnonwszyer dyuknuu libxime get move_ settings,
get _engine_ settings. Qiaru WSyncIN,

SyncOUTR, ForceLoft Bo3Bpamaemoii cTpyk-
Typsl USMC _ StartParameters Bcerga npuHIMAIOT
suauenue false.

USMC _ Start 7.5.11 Ucnonszyer dyukuuu libxime get move_ settings,
get _engine_ settings, a TakxKe UX «set » aHajsoru
n dysKIuio 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 dbyunkuumio libxime get  status.

USMC _GetLastErr 7.5.15 He momudwunmpyer mepemaBaemblii eif mapamerp.

Onmbky Beimosueruss ¢yukmuii USMC_ moxHO
OTCJIEIUTD 110 HEHYJIEBOMY KOJLy BO3BPATA.
USMC _ Close 7.5.16 Ucnonb3yer dyukmuio libxime close  device.

Tlepexomuast 6udbsmoreka USMCDLL we Tpebyer jis CBOeil pabOThI 3aIMyINEHHOrO B (DOHE MPUJIOXKEHUST
MicroSMC.exe u ucnosb3yer 6udmoreky libxime.dll ais B3ammoseiicTBrusi ¢ HOBBIMEH KOHTPOJIJIEPAMU.

Bee dyukmuun USMC |, Britogatoiue B cebsi HECKOJIBKO BBI30BOB (yHKIHi libxime, npepbiBaioT CBOE BbI-
TIOJTHEHUE, €CJIA OHA U3 COCTABMIONNX uxX (pyHKmuit libximce Bo3Bparmaer ommoKy. B 3ToM ciydae BO3MOKHA
HEIOJIHA 3alUCh HACTPOEK B KoHTpOoutep. HenysieBoit kox Bo3spara dyukuun USMC  pasen Koy Bo3Bpara
BBITIOJIHEHHOM ¢ ormmoOKoi dynknnn libxime.

Tecrosast nporpamma: usmedll libxime test.zip

Yrobsr kourpostep 8SMC1-USBhF padoran nox ynpasnenuem Windows 10, He0OGX01uM0O OGHOBUTH MHKPO-
uporpamMMmy KOHTpoJuiepa Ao nocseaneii sepcuu (25.05). Bee coorsercrByomue nporpaMmbl MOXKHO HARTH
Ha 3TOM crpanute. [lonHbri maker mporpaMMHOro obecredenus u noaaep:kku aist Windows 8. Tlocmemusist
nporuBKa v.2505 - obmosiena miasa windows 8 u 10.

Baxkno: [lia obroBnenus nporuBku Bam norpebyercs win Windows 7 wim Windows 8.1. Ckopee Bcero,
BbI HE CMOKeTe OOHOBHUTH HPOIIUBKY 110/ yiupasienuem Windows 10

Ecau BoI X0THTE OTpeMoHTHpOBaTH KOHTpO/Iepsbl 8SMC1-USBhF, obparurecs k MeHeIKEpPY, KOTOPBIA TPO-
nan obopynosanue. Eciin KOHTAKTbI MeHe zKepa ObLIU yTepsHbl, BBl MOXKeTe HamnucaThb Ha sales@standa.lt.
BaxxH0O oTMeTHTD, YTO CTOMMOCTb PEMOHTA MOXKET ObITH COIIOCTABMMA CO CTOMMOCTBHIO HOBOI'O KOHTPOJLIE-

pa.

6.4 TavimayTbl libximc

IIpu pabore ¢ mporpammoit XilLab wiv HaTMCAHUU COOCTBEHHBIX TPUJIOXKEHUN C MCITOIB30BAaHUEM [ibrimc
JIeWCTBYIOT TalMayThl [JIs JeTEKTUPOBAHUS OMMUOOK ujau Oojiee CTAOMILHOM paboThl KOHTpoJiepa. Huxe
MPUBEIEH CIIUCOK TAalMayTOB, MX [JINTEIHHOCTh W YCJIOBUS NMPUMEHEHUs. 1afiMayThbl ONTUMUA3UPOBAHDI JIJIsT
paborbl depes coeauaenue USB na coBpemennom kommbiorepe. [Ipu co3manum coGCTBEHHOMN Tenu mepeiadn
YIPABJIAIOIIEr0 CUIHAJIA HEOOXOIMMO YIUTHIBATD 3aJ€PKKHU JIMHUU CBA3M, YTOOBL TAliMayThl HE CpabaThIBAIN.

Korma nponcxomur Hazpanwue Bpems B muniuce-
KyHJIaX
Continued on next page
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Tabnuua 6.239 — continued from previous page

TaitmayT npn nepeunciaenun ycrpoiicts. | ENUMERATE TIMEOUT TIME 100
Ecmm wme ynaérca omnpeneauTh TUM

yCTPOICTBA.

ITonbITKA OTKPBITH MOPT. DEFAULT TIMEOUT_ TIME 5000
Okuanue JAaHHBIX OT YCTPOHUCTBA. DEFAULT TIMEOUT TIME 5000
Or orkpeiTHs yerpoiicTea g0 Havana pa- | RESET  TIME/2 50
0OTHI C HUAM.

Oxxumanue nossienus ycrpoiicrsa npu | RESET TIME * 1.2 + | 5120
3amycke mporeaypbr mepesannekn n ero | DEFAULT TIMEOUT TIME

nepe3arpyske.

Ozxumanue nociie 3anucu cekropa dmam | FLASH SECTIONWRITE TIME 100
[MAMSTH IPY [EPE3AJUBKE.

TaitmayT momnbiTok ycranoButh cssizb ¢ | XISM PORT DETECT TIME 60000
KOHTPOJIJIEPOM IOCJIE €r0 Tepe3arpy3Ku

LTSl IEPEe3aJIUBKH.

6.5 Ckpuntbl XlLab

o Kpamxoe onucanue A3bKa
— Tunw dannvlx
— Hnempyryuu

— ObsasaeHue NEPEMEHHBIT

Karouesvie u 3apezepsuposarmvie cA068a
— Qynryuu
o [lodceemra cunmarcuca
o Jlonoanumenvroie gynryuu, npedocmasasemoie XILab
— 3Banucv 6 a0z XILab
— Badepoicka 8binosHeHUA CEPUNMA
— Cosdanue obsexma muna «oco»
— Cosdanue obsexma muna <datias
— Cosdanue cmpyxmypos KaisubposKy
— IHoayuenue caedyrowezo cepuiinozo nomepa

Osicudanue 0cmanosky 06UNCEHUA

— Qyuryuu bubsuomexuy libximc
o [Ipumepni
— Crpunm-npumep pabomot ¢ bUMOBHLMU MACKAMU

— Crxpunm CKQHUPOBAHUA U 3GNUCY 6 Patin

MmnozoocHouti CKpuUnNmMm UuKAUYECK020 deusicenus

— O0HOOCHBLT CEPUNM YUKAUYECKO20 0BUNCEHUSA

— Crxpunm nposepru Kasubposky JoMaWHET NO3ULUU
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— Cxpunm 0 Noucka cepuiiHoiL HOMEPOS KOHMPOANEPOSE

— Crpunm nepemew,erus U 0HCUIaHUA

— Crkpunm cayuatinozo cdeuza

— Ckpunm ycmarnosry HYAL80T NO3ULUL

— Cxpunm 0ada a8MOMeCmuposaHus

— Tecm na nepecenenue 2panuy,

— Tecm nacmpotiku ¢ 3aMEHYMBLM KOHMYPOM

— Ckpunm duckpemmnozo deusicenus

— OKCNOHEHYUAABHOE USMEHEHUE NOZULUY UCTIOADSYIOULUE USET UNILS
— Ilazoswiii ckpunm ucnosb3youut user units

— Ilazoswiti cxpunm

— Tecm kaaubposky domawrets nosuyuu cuznanry co exoda EXTIO
— Ckpunm dsusicenus no sin

— Crkpunm nepemewernus no cuenary co eéxoda EXTIO. Jlsusicenue ocyuecmensemcs 6 user
units

— Bepoammnuvie mecmot
— Crpunm evnosnaowut pad cmewenud ¢ Kaiubposko
— Tecm ma nponyck waz08

- C’%‘punm mecmuposarus CUHRTPOHU3AUUU

- Cﬁpunm mecmuposaHUuA oWUOOK CUHTPOHU3AUUU

CxpunroBsiit 36k Xilab peamusosan ¢ momombio QtScript, or B cBoto ouepens ocHoBan Ha ECMAScript.

ECMAScript — 310 BecrpauBaeMblii paciiupsieMblil He UMEIOLIUii CPeCTB BBOAA,/ BbIBOIA S3bIK LIPOIPAMMUPO-
BAHUsI, UCTIOJIb3YEMbIil B KAY€CTBE OCHOBBI JIJIs TIOCTPOEHUS IPYTUX CKPUMTOBBIX T3BIKOB. CTaHIApTU3UPOBAH
MexayHaponuoii opramusanueit ECMA B cnemudukanuu ECMA-262.

QtScript (u, coorsercreenno, XILab) ucnosb3yer Tperbio pegakuuio crangapra ECMAScript.

6.5.1 KpaTkoe onucaHve si3bika

6.5.1.1 Tunbl gaHHbIX

B ECMAScript nognep:kupatorcs aeBaTh TuoB ganubix. Tpu u3 uux (Reference, List, u Completion) uc-
MOJIB3YIOTCS TOJBKO KAaK MMPOMEXKYTOUYHBbIE PE3y/IbTaThl pacdera 3HadeHuil Bbipaxkenuii. OcraBiinmecs mecrb
THIIOB 3TO:

e Heompenenénnnrii,
e Hysesoii,

o Jloruueckunii,

e CTpOKOBHBIiA,

e YwmcoBoii,

OObeKTHLIIA.
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6.5.1.2 NuHcTpykuumn

HawuboJtee pacnpocrpanertbie KoHCTpyKimu s3bika, ECMAScript mpejicraBienbl B TabJIuIle HIXKE:

HazsaHue

Mpumenerue

KpaTtkue ceegexus

Baok

{[<cuucok maCcTpyKUMIT>]}

HeckombKo MHCTPYKIIMIA MOXKHO 00DHEIH-
HATb B OIWH OJIOK (PUTYPHBIMU CKOOKa-
M.

Ob6bsBnenue nepe-
MEHHOH

var < CIuCOK OObSIBICHUS TEPEMEHHbIX >

Ilepemerntass OObABAAETCA C TOMOIIBIO
KJIIOYEBOIO CJIOBA «Vars.

Ilycrass wHCTPYK-
st

Touka ¢ 3amATOit ABIAETCA IIyCTOH WH-
cTpyKuueil. 3aKaH4YMBaTh CTPOKH TOU-
KOU C 3amsAToil He 00g3aTeNbHO.

Ycaosue

if (<ycnoBme>) <wmmcrpykmmsa> | else
<HHCTPYKIINA > ]

YcI0BHOE BBITIOTHEHNE MOYKHO TTPOU3BO-
JINTh C TIOMOIIBIO KJIOUEBBIX CJIoB «if ...
elses. Eciiu ycimoBre BEpHO, TO BBITIOTHSI-
ercss HCTPyKIust 6Ji0Ka if, B mporuBHOM
CJIydae BBIIOIHSAETCS HHCTPYKIUs OJI0Ka
else, ecnin oH MpUCYTCTBYeET.

ITukn

do <reno mukna> while (<ycnosue>)
while (<ycmoBue>) <remno mukma> for
([<Borpazkenne 1>|; [<ycaoBue>|; [<BbI-
pakenne 2>|) <Teso nuKIa>

[uka MOXKHO peann30BATh HECKOJIBKH-
MH pa3auaabiMu criocobamu. Popma «do

while ...» BblIOJHAET TEJO LUKJIA
KaK MUHUMYM OJWH Pa3 M MOKa YCJIOBUE
BepHOo. ®opma «while do ...» BBI-
[OJTHSIET TeJIO [UKJIA MOKa YCIOBUE BEp-
Ho. @opma «for ...» BBINONHSIET BbIpA-
JKeHue 110 Hadasa (BbipazkeHue 1), a 3a-
TEM BBITIOTHSAET TEJIO IIUKJI KayK IbIH pa3
[OCJIE BBIMOTHEHUSI UTEPATUBHOTO BhIPA-
JKeHNsT (BbIpAYKeHHUe 2) U MPOBEPKH YCII0-
BUsI HA UCTUHHOCTD.

Bosspar

return [<BbIparkeHue |

IIpekparmmaer BoimoHeHWe (GYHKIUA U
BO3BPAIIIAET BhIPAKEHNE KAK PE3YJIbTAT.

Teneparus uckio-
YeHUSsI

throw <sbrpazkenue>

Fenepupyer uckIrO4eHue, KOTOPOE MO-
KeT ObITH 00PAdOTaHO KOHCTPYKITHEH try
(cM.HMKE).

Biok try

try <6uiok> catch (<uaenruduxarop™>)
<6sok> try <6uok> finally <6iok>
try <6mok> catch (<umentudurarop>)
<6mok > finally <60k >

Ucnonp3yercss cOBMECTHO € UCKITIOUEHU-
savu. Koucrpyknmst «try catch ...
finally» nbrTaercst BHITOMHUTH OJIOK try.
Ecnu B 9TOM GJ10KE TIPOMCXO/INT MCKITIO-
YeHne uAeHTH(GUKATOD, TO BHITOTHIETCS
conmepxxumoe O0ka catch. ITocme Bcero
0e3ycJsIOBHO BblOJIHsIeTC OJ10K finally.
Oun u3 6;10K0B «catchy n «finally» mo-
JKeT OTCYTCTBOBATb.

6.5.1.3 Ob6bsBNEHVE nepemMeHHbIX

Ilepemennbie ONMpeENSIIOTCS C TIOMOIIBIO KJIIOUEBOTO CJIOBa var. Ilpn oObsaBIeHNN mepeMeHHas TTOMeIaeT-
¢ B 00J1aCTh BUIMMOCTH, COOTBETCTBYIOIIYIO (DyHKIMHU, B KOTOPOil OHA OObsABjsercsa. Kciaum mepemenHas
oObsiBIIsieTcst BHE (DYHKIUH, OHA TOMeEIaercs B riaodaabHylo obiacts Bugumoctu. Co3panue nepeMeHHOR
MIPOUCXOUT TPY IOy YeHIH yIIpaBieHus (pyHKIue ¢ eé obbsapiaenuem. Vmu mporpaMmoii, ecyid mepeMeHHast
riobasibaa. Ipu co3panun nepemennoit B8 ECMAScript ona npuobperaer 3uadenne undefined. Eciiun nepe-
MeHHast OObSBJIEHA C WHUIMAIU3AINEN, WHUITHATIN3AINS TPOUCXOJIUT HE B MOMEHT CO3JAHUS TIEPEMEHHOI, a
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[IPY BBIIIOJIHEHUU CTPOKU C MHCTPYKIuel var.

6.5.1.4 Knwouesble n 3ape3epsmpoBaHHbIE C/1I0BA

CJ'Ie,HyIOH_[I/Ie CJIOBa ABJIAIOTCA KJIIOYEBBIMU B A3bIKE W HE MOTYT OBITH HCIIOJIL30BAHBI KaK I/I,ZLeHTI/I(bI/IKaTOprZ

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

Crenytorue CI0Ba UCHOMB3YIOTCS KAK KJIIOUEBBIE B MPEIAraéMbIX PACIINPEHUSX W 3aPE3ePBUPOBAHBL:

abstract enum int short
boolean  export interface static

byte extends long super

char final native synchronized
class float package throws

const goto private transient

debugger implements protected volatile
double import public

6.5.1.5 ®PyHkunn

Oyukiun 8 ECMAScript asasaorcs oobekramu. OyHKIMNA, KaK U JIIOObIE IPYrHe 00bEeKTHI, MOT'YT XPAHUTHCS
B TIEPEMEHHBIX, O0BEKTAX U MACCHBAX, MOTYT IEPEIaBaAThCA KAK ApTyMEHTHI B Apyrue PyHKIIUNA U MOTYT BO3-
Bpamarbesa GyHKuuaMu. OyHKIUN, KaK 1 JII00ble Apyrue 00beKThl, MOIyT UMEeTh CBoicTBa. CylnecTBeHHOR
cuenuduueckoil 4epToii PyHKUUN SBJISETCS TO, YTO OHM MOI'YT ObITH BbI3BAHbI.

B rekcre nporpammbl umenoBannyo Gynkuuto B ECMAScript 0Ob4HO Onpesessior Ciaeayommum Crocobom:

function sum(argl, arg2) { // a function which takes two parameters
return argl + arg2; // and returns their sum

}

6.5.2 lNoaceseTka cMHTakcuca

IIpudT Tekcra B OKHE CKPHUIITA HUMEeT IMOACBeTKY cuHTakcuca. Isera:

Tun BbiparkeHns yser npumep oTobparkeHns
ITponssompabIe GyHKIAN | GuomeToBsrii | My_function();
Oyurnnn XILab cuHUi get_status();
[Tonoxuresnbabie Yuca 3eJIeHbIi a = 100;
OrpuraresibHbIe YUCTA KPAaCHBI b =-200;
Kommenrapun cepoIit

Bce ocranbHoe YEPHBIH var s = "a string";

Bo Bpewms BbimonmeHns cKpumnra (POH CTPOKK € MOCTEAHEH BBIIOJHEHHOM KOMAHION MEHSeTCS Ha TEMHO-
cephiit ¢ gacToToit obHoBIeHus 1 pa3 B 20 Mc.
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6.5.3 dononuutenbHblie pyHkuun, npegocrtasnsiembie XlLab

Ha mannoit kapTunke n3obpakenbl GpyHKINN, KOTOpbie X1Lab mpegocrasisier a1 UCIOIb30BAHNUS B CKPHUII-
Tax B JOMOJHEHHE K CTAHIAPTHBIM (DYHKIHMSAM S3BIKA.

var s = "a string";
e log(string text [, int loglevel]) - 3amuce B mor XILab
e msleep(int ms) - 3a1eprKKa BBIIOJHEHNS CKPUIITA
e new_axis(int serial number) - coznanue o6beKTa THIIA «OCH»
e new _file(string filename) - cozganue obbexra Tuna «dains

e new_calibration(int A, int Microstep) - co3manue CTpyKTypbl KATUOPOBKY JJIs MEpeIadn KajaubpoBaH-
HBIM (DYHKITUASIM

e get next serial(int serial) - mosyuenue cienyromero cepuiiHoro Homepa
e command wait for stop(int refresh period) - oxuzanue ocraHOBKU JBUKEHUSE
e a takxke Bce dyukuu oudbauoreku libxime (cm. Pyrocodcmeo no npozpammuposaruio)

Kpowme 3toro, B ckpunrax onpeiesieHbl U JOCTYIIHBI [IJIsI UCIOIb30BAHNS BCE KOHCTAHTHI TPOTOKOIA OOMEHa.
IIpumep ucnosvaosarus.

6.5.3.1 3anucw B nor XlLab

ITponsBoauTes Bbi3oBoM dbyHKInm log(string text [, int loglevel] ). TonucekiBaer B sor XiLab crpoky text. Ecan
nepenaércs BTopoit mapamerp loglevel, TO coobIeHnE TTOIyYaeT COOTBETCTBYIONINI YPOBEHD JIOTTUPOBAHUS U
0TOOPAKAETCS COOTBETCTBYIOIIUM ITBETOM.

Loglevel | Tun

1 Error

2 Warning
3 Info

IIpumep:

var x = 5;
log("x = " + x);

IIpumep ucnoavaosarus.

Bamevanue: ne pexomendyemcs ev3vneams gynkyuu unmepdetica Xilab (3anucv 6 a02) wawe 00noz0 pasa 6
20 mc.

6.5.3.2 3apepxxka BbINOSIHEHUS1 CKPUNTa

IIpoussoaurcst BorzoBom (yukuuu msleep(int ms). Ckpunt Jesaer 1ay3y B JAHHOM MECT€ BbIIOJHEHUS
JJIMHON MS MUJIJIMCEKYH/I,

IIpumep:

msleep(200);

IIpumep ucnorb3osaHuA.
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6.5.3.3 Co3gaHue obbekTa TUNa «OCb»

Mmuoroocesoit uarepdeiic XILab Takaxke mpemocTaB/isieT BO3MOXKHOCTH yIIPABIATH KOHTPOJIEPAMHU TTOCPEI-
cTBOM CKpUnTOB. OTINYUs COCTOAT B TOM, U4TO HEOOXOIUMO SIBHO YKA3BIBATH, KAKOMY KOHTPOJLIEPY TOCHLIA-
ercsa KomMauga. st 9TOro BBOAUTCS HOBBIM TUIT OOBEKTA «OCh», KOTOPBI MMEEeT MEeTOIbI, COBIIAIAOIINE IO
nMeHaMm ¢ GyHKIuIMEu Obubsuomery . nenTudukanusa MPOUCXOIUT 0 CEPUIHOMY HOMEPY. KOHTPOJLIEPA.

IIpumep:

var x = new_axis(123);
x.command_move (50) ;

B sTOoM nmpumepe B 11epBOii CTPOKe CKPUIITAa IPOMCXOAMT CO3/IAHUE OCH C UMeHeM HepeMeHHOH X, KOTopas
COOTBETCTBYET KOHTPOJIIEPY € CepruiiHbIM HOMepoM «123». Ecam Takoil KOHTpoJIep He MOTKIIOYEH K KOM-
LBLIOTEPY, TO CKPUIIT BbIIACT OLIMOKY BbIIOJIHEHMA U 3aBepluMTcs. Bo Bropoii crpoke ocu X 10JaeTcs KOMaH1a,
nepeMecTuThCst B Koopauuary 50 [mmaros].

H])UJVL(?]) UCTIONAB30BAHUA.

6.5.3.4 Co3pgaHue obbekta Tuna «daiin»

Cxpunret Xilab umeror Bo3MOKHOCTD drenus u3 daiia u 3anucu B daiii. Qi 970ro HeobXOAuMO CO3/1aTh
0bbekT THma aitt m paborars ¢ HuMm. Umsa daiina yka3pBaeTcs mpu CO3MaHuu B KOHCTPpYKTOpe. OObekT
uMeer ciaemayromue QyHKIUI:

Tun_ eo3epama| Kparkue cBenenns

Nmsa _ dyuknun

bool open() OtkpoiBaer ¢aii. Paiiy OTKPHIBAETCA HA ITEHNE-3AIMCH, €CJIN 3TO BO3MOXKHO; €CJIN HET,
TO TOJBKO HA YTEHUE.

void close() 3akpbiBaer daii.

Number size() | Bosspauiaer pasmep daiina B baiirax.

bool YcranaBamBaeT TEKYIIYIO MO3HUIMIO B (aiine B pos OGaifT' .

seek(Number

pos)

bool N3mensier pasmep daiina 10 size baiiT. Ecim size MeHbINE TEKYIIEro pa3mepa, To daiia

resize(Number | ofpesaercs, eciu GOJbIIe, TO JOMOJHACTCS HYJISMU.

size)

bool remove() | Ynanser daii.

String Yuraer crpoky u3 daitna, Ho He Oosee marsize Oaiir. JaHHbIE YMTAIOTCS B KOAUPOBKE

read(Number | utf-8.

maxsize)

Number 3amuceIBaeT CTPOKY B (ailsr, HO He Dosree mazsize Oait. /laHHBIE 3aNMUCHIBAIOTCS B KO-

write(String aupoBke utf-8, CHMBOJI KOHIIA CTPOKH TOJTB30BATENb JOJKEH 3AMUCATH CAMOCTOSITETHHO.

S, Number | Bo3ppamaer KOMTHIeCTBO 3aIIUCAHHBIX OalT, 00 -1, ecau TpPOU30IILIa OIIHOKA.

maxsize)

Bcee dyuknum pabors ¢ daitmamu, BO3BpaIaioNue 3HadeHne TATA bool, BO3BpAIIAOT «trues B ClIydae yciexa,
B pOTUBHOM ciiy4ae «false».

Ucnonb3yiite cuMBON «/» Kak pa3fennTenb TyTeil mias paboThl CKPUNTOB Ha BeeX Tuiardopmax
(Windows/Linux/Mac).

Ilpumep:

1 Brrittu u3 daiina: ecau mo3UIUSA HAXOAUTCA 3a npegenamu ¢aiiia, 1o seek () He JIOJI2KEH HEeME JIEHHO PACIIUPATEH (Daifi.
Ecnu 3anuck BRINOSHAETCS B 9TOH NO3UNUH, daita 1oaKeH ObITh pacimiuped. ComepruMoe daiina MeX Ty TpeJblIyIuM KOHIIOM
daiina n HoBeIMu 3anucanunivMu gasabiME HE YKABAHO u Bapbupyercs mexay maardopmamu 1 GaiiIOBEIME CHCTEMAaMH.
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var winf = new_file("C:/file.txt"); // An example of file name and path on Windows
var linf = new_file("/home/user/Desktop/file.txt"); // An ezample of file name and path on Linuz
var macf = new_file("/Users/macuser/file.txt"); // An ewample of file name and path on Mac

var f = winf; // Pick a file name

if (f.open()) { // Try to open the file
f.write( "some text" ); // If successful, then write desired data to the file
f.close(); // Close the file

} else { // If file open failed for some reason
log( "Failed opening file" ); // Log an error

}

IIpumep ucnoavaosarus.

6.5.3.5 Co3gaHue cTpykTypbl Kanndposku

dyukuua new calibration(double A, int Microstep) npunumaer B kauecTBe mapamerpos Koddduiument A
nepecyera W3 IIAroB B IOJIb30BATEIbCKUE €IUHUIBI U Jejienne mukpomara Microstep (imbo mosydennoe
panee Bb30BOM byHKInE get engine settings B moste MicrostepMode, mubo 3amaBaeMoe OIHON U3 KOHCTAHT
MICROSTEP MODE ) u Bosspainaer crpykrypy Tuna calibration t, koropyo nHeobxomumo nepeiarb B
kasubpoBanubie get  /set  * dbyHKuMU JUis 10JyYeHus /3a1aHUs BEJMYUH B II0JIb30BATE/IbCKUX €MHUIAX.
Crenyromue e 3amucu HyHKIMOHATHHO SKBUBAJIEHTHBI:

// create calibration: type 1
var calb = new_calibration(cl, c2);

// create calibration: type 2
var calb = new Object();
calb.A = cl;
calb.MicrostepMode = c2;

IIpumep ucnosb3osaruA.

6.5.3.6 MonydeHne cnegyrouiero cepuiiHoro Homepa

dbynkuus get next serial(int serial) npuHuMaer B KadecTBe napaMerpa YUCJIO ¥ BO3BPALIAET HAMMEHbIIUIL
CEpUUHBII HOMEDP M3 CIIMCKA CEPUUHBIX HOMEPOB OTKPBLITHIX YCTPOHCTB, KOTOPBIH OOJIBINE MMEPEeJaHHOro eii
mapaMerpa. Ecau Takoro cepuitHOTO HOMEpa HeT, TO Bo3Bpamaercsa 0. dta (yHKIus ynoOHa 1J1sT aBTOMATH-
9ECKOr0 CO3JaHUs O0BEKTA THUIA «OChy 0€3 3aanust (PUKCHPOBAHHOTO CEPUITHOTO HOMEDA.

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 IEHNE TTEPBOTO CEPUWHOTO HOMEPA, BO BTOPOI - CO3/TaHMe
00bEKTA OCH IO ITOMY CEPUITHOMY HOMEPY, B TPETHEH - TOJIy YeHUE CJIEIYIONIEr0 CEPUHOTNO HOMEPA, U CO3IAHUE
ocu JIJisi Hero.

IIpumep ucnoavaosarus.

6.5.3.7 OxunpgaHne oCTaHOBKU ABUXXEHUNA

®ynknus command wait_for stop(int refresh period) ocranaBimBaer BBIIOJHEHHE CKPUNTA J0 TEX
op, MOKa KOHTPOJIIEp He MPEeKPATUT JBUKeHue, To ecrh, noka ¢dpuar MVCMD RUNNING B unene
MvCmdSts crpykrypbl, Bo3spamaemoil dynkuueit get status(), ne Oyumer cusar. PyHKuus CKPUITOB
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command _wait_for stop maupsimyto ucnosnssyer gpyskumio command _wait _for stop 6ubsmorexu libximce
U MPUHUMAET B KAUYECTBE MAPAMETPa UUCJI0, O3HAUAIOIIEE EPUOJUYHOCTD (B MUJIIMCEKYHIAX) CIUTHIBAHNS
COCTOSTHUST KOHTPOJIJIEDPA.

O1a DYHKIUSA TaKyKe TPUCYTCTBYET KAK MeTOJ O0bEKTa TUIA «OCh».

IIpumep ucnoavaosarus.

6.5.3.8 ®PyHkunn 6ubnMoTekn libximc

Oyukiun 6ubrorexu libxime naunHarompecs Ha «get » CYMTHIBAIOT M3 KOHTPOJIJIEpA HACTPOMKU M BO3-
BPAIAIOT COOTBECTBYIOIIYI0 KOMAaHIe CTPYKTYPy maHHbIX. OyHKinn 6ubamorekn libximc HagmHAMOIIHECST
Ha «set  » TPUHUMAIOT KaK [MapaMerp CTPYKTYPY JAHHBIX M 3aMUCHIBAIOT 3TU HACTPORKU B KOHTPOJLIED.
SaloIHUTD CTPYKTYPY JAHHBIX Jjist set-DyHKIUI MOXKHO JABYMSI CIIOCODAMUE:

® BBI3BATH COOTBETCTBYIONIYIO get-DyHKINIO 1 MOAUMUIIMPOBATH HEOOXOAMMbBIE TTOJIST

// 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) ¢ UMEHAMHU YJIEHOB CTPYKTYPBI C
y4IeTOM PETrucCTpa.

// set settings: type 2
var m = new Object;

m.Speed = 100;
m.uSpeed = 0;

m.Accel = 300;
m.Decel = 500;
m.AntiplaySpeed = 10;
m.uAntiplaySpeed = 0;

set_move_settings (m) ;

Heob6xonumo TOMHUTE, 9TO TPHU UCIOJIB30BAHUK TTEPBOTO CIOCO0A B KOHTPOJIJIEDP MOCHIIAETCS JOMOJTHUTE b=
Hasg KOMaH/a (BbI3bIBAETCs HE TOJBKO set-(DyHKIWs, HO U get- mepej 9TuM), a IPU UCHOJIHL30BAHUU BTOPOIO
crocoba HeoOXOAMMO UHHUIMATU3UPOBATH BCE CBOUCTBA OOBEKTA, COOTBETCTBYIOIIHE UMEHAM UIEHOB CTPYK-
Typbl. Eciin B 00beKTe KaKoe-TO CBOMCTBO OyAeT MPOIYIIEHO, TO OHO OyAeT CINTATHCS PABHBIM HY/i0. Ecan
B 00beKTe OymeT 0O0bABIEHO KAKOEe-THOO0 JTOMOJHATEILHOE CBORCTBO, HE BXOMINEE B CTPYKTYPY JAHHBIX, TO
OHO OyZeT MPOUTHOPUPOBAHO. EC/In THI JAHHBIX KAKOTO-JIN0O0 MOJIsd HEe OyIeT COOTBETCTBOBATDH THUITY JAHHBIX
CTPYKTYPBHI, TO OyIeT NMpOou3BeAeHO MPUBEICHNE TATOB MO npaBmiaM EcmaScript. CTpyKTypbl JaHHBIX IJIsT
BCEX KOMAH/I OMUCAHBI B TlaBe Onucanue npomoroa.

IIpumep ucnoavaosarus.

6.5.4 Mpumepnl

B srom pasnene mpuBeneHnbl TpUMEpPhl THITHYHBIX J€HCTBI, KOTOPBIE MOYKHO BBITIOJHATE C TTIOMOIIHIO CKPUTI-
ToB XILab.

6.5.4.1 Ckpunt-npumep paboTbl C OUTOBBIMY MacKamMu

/*

Bit mask example script

Description of the script:

*
*
*
* This script clearly shows how to work with bit masks.
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* This script or part of it may be needed when working with any of our other commands that use;
—bit masks. For example, the <«set_home_settings» command

*

* To run the script, upload @t to the XILab software

*/

var a = new_axis(get_next_serial(0)); // take first found azis
var gets = a.get_status(); // read steatus once and reuse it

var gpio = gets.GPIOFlags;
var left = STATE_LEFT_EDGE;
var right = STATE_RIGHT_EDGE;
var mask = left | right;

var result = gpio & mask;

log( to_binary(left) + " = left limit switch flag" );

log( to_binary(right) + " = right limit switch flag" );

log( to_binary(mask) + " = OR operation on flags gives the mask" );

log( to_binary(gpio) + " = gpio state" );

log( to_binary(result) + " = AND operation on state and mask gives result" );

if ( result ) {

log("At least one limit switch is on");
} else {

log("Both limit switches are off");
}

// Binary representation function
function to_binary(i)
{
bits = 32;
x = 1 >> 0; // coerce to unsigned in case we need to print negative ints
str = x.toString(2); // the binary representation string
return (repeat("0", bits) + str).slice (-bits); // pad with zeroes and return

// String repeat function
function repeat(str, times)
{
var result="";
var pattern=str;
while (times > 0) {
if (times&1) {
result+=pattern;
}
times>>=1;
patternt=pattern;
}

return result;

6.5.4.2 Ckpunt ckaHupoBaHusi u 3anucu 8 aiin

/*

* A script which scans and writes data to the file

*

* Description of the script:

* This script scans and writes the data to a .csv file.

* The script can be useful if you are using the system to scan an area and/or capture frames
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*
* To run the script, upload 2t 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 = 300; // mazimum movement speed in steps / second
var accel = 100; // acceleration value in steps / second 2
var decel = 100; // deceleration value in steps / second~2
var delay = 100;

var m = get_move_settings(); // read movement settings from the controller
m.Speed = speed; // set movement speed

m.Accel = accel; // set acceleration

m.Decel = decel; // set deceleration

set_move_settings(m); // write movement settings into the controller

var f = new_file("C:/a.csv"); // Choose a file name and path
f.open(); // Open a file
f.seek( 0 ); // Seek to the beginning of the file

command_move(start); // Move to the starting position
command_wait_for_stop(delay); // Wait until controller stops moving

while (get_status().CurPosition < end) {

f.write( get_status().CurPosition + "," + get_chart_data().Pot + "," + Date.now() + "\n" ); //

—Get current position, potentiometer value and date and write them to file
command_movr (step); // Move to the next position
command_wait_for_stop(delay); // Wait until controller stops moving

}

f.close(); // Close the file

move and_sleep.csv

e mpumep aiia Ijis UCIOIb30BAHNS C MPUBEJIEHHBIM BBINE CKPUIITOM

6.5.4.3 MHOroocCHbI CKpPUMNT LUKINYECKOr0 ABUXEHUS

/%

* Multi azis cyclic movement script

*
* Description of the script:

* Does cyclic movement between two border points with set wvalues of acceleration,

* deceleration and top speed, for all azes found. The script ts similar to the "Cyclic”
* button <in 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

{

axes [number_of_axes] = new_axis(serial);

each azes
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log("Found axis " + number_of_axes + " with serial number " + serial);
number_of_axes++;
last_serial = serial;

}

for (var i = 0; i < number_of_axes; i++)
{
axis_configure(axes[i]);

}

while (1)
{
for (var i = 0; i < number_of_axes; i++)
{
go_first_border(axes[i]);
go_second_border (axes[i]);

}

msleep(100);
}

function axis_configure(axis)
{

var speed = 1000; // Mazimum movement speed in steps / second
2000; // Acceleration value in steps / second™2
5000;  // Deceleration value in steps / second”2

var accel

1l

var decel

axis.command_stop(); // send STOP command (does immediate stop)

axis.command_zero(); // send ZERO command (sets current position and encoder walue to zero)
var m = axis.get_move_settings(); // read movement settings from the controller

m.Speed = speed; // set movement speed

m.Accel = accel; // set acceleration

m.Decel = decel; // set deceleration

axis.set_move_settings(m); // write movement settings into the controller

function go_first_border(axis)

{
var first_border = 0; // first border coordinate in steps
var GETS = axis.get_status();

if (!(GETS.MvCmdSts & MVCMD_RUNNING) && (GETS.CurPosition != first_border))
{
axis.command_move (first_border); // move towards one border
}
}

function go_second_border(axis)

{
var second_border = 25000; // second border coordinate in steps
var GETS = axis.get_status();

if (!(GETS.MvCmdSts & MVCMD_RUNNING) && (GETS.CurPosition != second_border))
{
axis.command_move (second_border) ; // move towards another border
}
}
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6.5.4.4 OpHOOCHDBIV CKPUNT LUKJ/INHECKOr0 ABUXKEHUSA

/%

Single azxis 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

* % % X X % %

To run the script, upload tt 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 walue to zero)

while (1) { // infinite loop
command_move_calb(first_border, calb); // move towards one border
command_wait_for_stop(delay); // wait until controller stops moving
command_move_calb(second_border, calb); // move towards another border
command_wait_for_stop(delay); // wait until controller stops moving

6.5.4.5 Ckpunt npoBepku KanmbpoBKM AoOMaLLHEN No3uumn

/*

* Homing test script

*

* Description of the script:

* This script tests homing function by repeatedly moving to a random position,

* doing quick stop and then homing, for all azes found. The script is similar to the GO
* Home button in 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 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 1 = 0; i < number_of_axes; i++)
{

homing_test (axes[i]);
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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 mowving

var m = axis.get_move_settings(); // read movement settings from the controller

m.Speed = rnd(speed_low, speed_high); // set random speed from a range of speeds between
—'"speed_low" and "speed_high"

axis.set_move_settings(m); // write movement settings into the controller

var shift = rnd(shift_low, shift_high); // pick random shift value from a range of distancesy
—between "shift_low" and "shift_high"

if (Math.random() < 0.5) { // pick random direction

shift = -shift;

}

axis.command_movr(shift); // send MOVR command (does a relative shift)

msleep( rnd(time_low#1000, time_high*1000) ); // pause for a random time from a range between
—"time_low" and "time_high"

axis.command_stop(); // send STOP command (does immediate stop)

}

function rnd(min,max) { // "rnd" is a helper function which uses Math.random() and returns ay
—uniformly distributed integer random value between "min'" and "maz'

var r = Math.random() * (max-min) +min;

return Math.round(r);

}

6.5.4.6 Ckpunt as1s noncka CepuiitHbIX HOMEPOB KOHTPOJIJIEPOB

/*

* List azis serials script

Description of the script:
An ezample of a script that searches for all the serial numbers of controllers
and outputs them to the log.

* 0% %X X % %

To run the script, upload 2t to the XILab software
*/

var i = 0; // Declare loop iteration wariable
var serial = 0; // Declare serial number wvariable
var axes = Array(); // Declare azes array
while (true) { // The loop
serial = get_next_serial(serial); // Get nezt serial
if (serial == 0) // If there are no more controllers then...
break; // ...break out of the loop
var a = new Object(); // Create an object
a.serial = serial; // Assign serial number to its "serial" property
a.handle = new_axis(serial); // Assign new azis object to its "handle" property
axes[i] = a; // Add <t to the array
i++; // Increment counter
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for (var k=0; k < axes.length; k++) { // Iterate through array elements
log ( "Axis with S/N " + axes[k].serial + " is in position " + axes[k].handle.get_status().
—CurPosition ); // For each element print saved azis serial and call a get_status() function

}

6.5.4.7 Ckpunt nepemeuieHust u 0XugaHus

/*

* Move and wait script

Description of the script:
The script reads the next coordinate and the delay time from the csv file,
after which it moves to the specified coordinate with a subsequent delay,
and so on until the end of reading the entire file.
The script can be useful if you are using the system to scan an area and/or capture frames
To run the script, upload @t to the XILab software

* % % 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 wait time in milliseconds
var f = new_file("./move_and_sleep.csv"); // Choose a file name and path; this script uses a filey,
—from examples in the installation directory
f.open(); // Open a file
while ( str = f.read(4096) ) { // Read file contents string by string, assuming each string is,
—less than 4 KiB long
var ar = str.split(","); // Split the string into substrings with comma as a separator; they
—result i2s an array of strings
x = ar[0]; // Variable assignment
ms = ar[1]l; // Variable assignment
log( "Moving to coordinate " + x ); // Log the event
axis.command_move(x); // Move to the position
axis.command_wait_for_stop(100); // Wait until the movement is complete
log( "Waiting for " + ms + " ms" ); // Log the event
msleep(ms); // Wait for the specified amount of time
}
log ( "The end." );
f.close(); // Close the file

6.5.4.8 Ckpunt cny4vaiiHoro casura

/*

* Random shift script

*

* Description of the script:

* This script does shifts on random offset from a specified range of distances
* with a random speed from a chosen rTange of speeds.

* To run the script, upload ¢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 azes.

{

axes [number_of_axes] = new_axis(serial);
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log("Found axis " + number_of_axes + " with serial number " + serial);
number_of_axes++;
last_serial = serial;

while (1) { // infinite loop
for (var i = 0; i < number_of_axes; i++)
{

go_to_random_shift (axes[i]);

function go_to_random_shift (axis)
{
var shift_low = 0; // minimum shift distance in steps
var shift_high = 10000; // mazimum shift distance in steps
var speed_low = 100; // minimum movement speed in steps / second
var speed_high = 5000; // mazimum movement speed in steps / second

var m = axis.get_move_settings(); // read movement settings from the controller

m.Speed = rnd(speed_low, speed_high); // set random speed from a range of speeds between "speed_
—low" and "speed_high'

axis.set_move_settings(m); // write movement settings into the controller

var shift = rnd(shift_low, shift_high); // pick random shift value from a range of distancesy
—between "shift_low" and "shift_high"

if (Math.random() < 0.5) { // pick random direction

shift = -shift;
}
axis.command_movr(shift); // send MOVR command (does a relative shift)
axis.command_wait_for_stop(100); // wait until controller stops moving

function rnd(min,max) { // "rnd" is a helper function which uses Math.random() and returns ay
—uniformly distributed integer random value between "min'" and "maz'

var r = Math.random() * (max-min)+min;

return Math.round(r);

}

6.5.4.9 CkpunTt ycTaHOBKW HYNEBOW NO3MLUN

/*

* Set zero script

*

* Description of the script:

#* This 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

* % X % %

—"homing" function will bring ¢t there.
*
* Note: homing settings are saved into RAM and will be lost when controller is powered down. If,

—you wish to save these settings to non-volatile memory you should either pick "Save settings toy
. . > n

n n

—script.
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*
* 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;

}
for (var i = 0; i < number_of_axes; it++)
{
set_zero(axes[i]);
}

function set_zero(axis)

{

axis.command_stop(); // send STOP command (does immediate stop)

var h = axis.get_home_settings(); // read homing settings from the controller
h.HomeDelta = 0; // set "HomeDelta" parameter in "home_position" structure to 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 movementy
—speed) to 100 steps/s: this is required to avoid slip at the end of the first phase
h.uFastHome = 0; // set "uFastHome'" parameter in "home_position" structure to 0

}

axis.set_home_settings(h); // write homing settings into the controller

var old_pos = axis.get_status().CurPosition; // save whole step part of the initial positiony
—1into a variable

var old_upos = axis.get_status().uCurPosition; // save microstep part of the initial positiony,
—into 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 is not "homing completed,
—successfully" (MVCMD_RUNNING unset, MVCMD_ERROR unset, last command MVCMD_HOME) then homing wasy,
—anterrupted

{

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

}

6.5. Ckpuntbl XlLab 373



8SMC5-USB
PykoBopgcteo nonb3osarens, Boinyck 2.27.0

var new_pos = axis.get_status().CurPosition; // read whole part of new position into "new_pos'y
—variable

var new_upos = axis.get_status().uCurPosition; // read microstep part of new position into
—'"new_upos" 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_position" structure,
—~to this wvalue

h.FastHome = saved_fast; // set "FastHome" parameter in "home_position" structure to a savedy
—value

h.uFastHome = saved_ufast; // set "uFastHome' parameter in "home_position" structure to ay
—saved value

axis.set_home_settings(h); // write movement settings into the controller

axis.command_move (0ld_pos, old_upos); // move to initial position

do { msleep(100); } while (axis.get_status().MvCmdSts == (MVCMD_MOVE | MVCMD_RUNNING)); //i
—query controller state every 100 ms while movement state is "movement command is being exzecuted”

if (axis.get_status() .MvCmdSts != MVCMD_MOVE) // <f current state is not "movements completed,
—successfully" (MVCMD_RUNNING unset, MVCMD_ERROR unset, last command MVCMD_MOVE) then movement,
—was interrupted

{

throw "Script aborted: return to position failed."; // throw an ezception and terminate
}

axis.command_zero(); // send ZERO command (sets current position and encoder value to zero)

log("Done."); // log success

6.5.4.10 Ckpunt gns aBTOTECTMPOBaHUS

/*

* Autotester script

*

* Description of the script:

* The script tests the controller with a stage using a set of tests.

*

* Note: This 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
*/

TlocMmoTpeTh MOMHBIA KO,

6.5.4.11 Tect Ha nmepece4eHue rpaHuy,

/*

* Border crossing test

*

* Description of the script:

* The script checks the correct operation of the connected external limit switch

*

* How to comnect wires?

* You must comnect the limit switch to the DSub-15 connector (pins 8 and 9 on the controllery,
—connector).

*

* Note: This is a rather difficult script to learn, since it uses a large number of commands and,

+ n
—SLTaTLaTES.
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*
* 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.EXTI0SetupFlags = 0x01;
m.EXTIOModeFlags = 0x10;

axis.set_extio_settings(m);

}

function BorderQOn()

{
m.EXTIOSetupFlags = 0x01;
m.EXTI0ModeFlags = 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++;
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log(">>> ALARM ! Crossing through the limit switch !" ,1);
}
else
{

count_good++;

if (!(count_good 7% 50))

log(">>> " + count_good + " cycles were done correct, " + count_error + " cycles were done
<incorrect'", 3);

}

Border0ff () ;
}

6.5.4.12 TecTt HACTPOIKN C 3aMKHYTbIM KOHTYPOM

/*
Closed loop tuning test

Description of the script:
The script checks the parameters of a closed loop

* % % X X %

Note: This ts 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
*/
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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);

/%

* 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 = [1;

var MicroStepsToLeft = [];

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 = GP0S.EncPosition;

while (EncPos == GP0S.EncPosition)
{
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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 == GPO0S.EncPosition)
{

msleep (40);

GPOS = global_axis.get_position();
}

EncPos = GPOS.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] = GP0S.Position * MICROSTEPS + GP0S.uPosition;
EncToLeft [STORE_COUNT_MICROSTEPS - 1 - i] = GP0S.EncPosition;

/*
* Stop moving
*/

global_axis.command_stop();
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/%

* Check all wvalues

*/

for (var i = 0; i < STORE_COUNT_MICROSTEPS; i++)
{

var diffMicrosteps = MicroStepsToRight[i] - MicroStepsToLeftl[i];
var diffConts = EncToRight[i] - EncToLeft[il;

if (DEBUG)
{

log(MicroStepsToRight[i] + " - " + MicroStepsToLeft[i] + " = " + diffMicrosteps + ",

—microstep(s)\t" +
EncToRight[i] + " - " + EncToLeft[i] + " = " + diffConts + " count(s)", 3);

}
if (diffConts != 1)
{

log("Script error! Try again", 1);
}

}

var RightB = (MicroStepsToRight [TRUST_INDEX] * EncToRight[0] - MicroStepsToRight[0] *_
—EncToRight [TRUST_INDEX]) / (EncToRight[0] - EncToRight [TRUST_INDEX]);

var LeftB = (MicroStepsToLeft[TRUST_INDEX] #* EncToLeft[0] - MicroStepsToLeft[0] * EncToLeft [TRUST_
—INDEX]) / (EncToLeft[0] - EncToLeft[TRUST_INDEX]);

log("Right counts show B = " + RightB, 2);
log("Left counts show B = " + LeftB, 2);
log("Aver B = " + ((RightB + LeftB) / 2), 3);

6.5.4.13 Ckpunt QUCKPETHOrO OBUXEHUS

/%

Discrete motion script

Description of the script:

The script opens two azes by serial numbers. Moves along the X azis to a certain coordinate.,
—Then 2t begins to shift discretely along the Y azis, with a programmable pause after each offset.
* The script can be useful if you are using the system to scan an area and/or capture frames
*

*
*
*
*

* Warning: enter the serial numbers of your azes!

*

* 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

*/

// 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
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var x_target_coordinate = 5000; // first border coordinate
var delay = 100; // delay in milliseconds

var y_first_border = 0; // first border coordinate

var y_second_border = 5000; // second border coordinate
var y_step = 100

var y_direct = 1

// Calibration and positioning of the azes to their original positions.
x.command_stop(); // send STOP command (does immediate stop)

x.command_zero() ; // send ZERO command (sets current position and encoder walue to zero)
y.command_stop(); // send STOP command (does immediate stop)

y.command_zero() ; // send ZERO command (sets current position and encoder value to zero)

.command_move (x_target_coordinate); // move to wards one border
.command_wait_for_stop(10); // wait until controller stops moving
.command_move (y_first_border); // move towards one border

<< MM

.command_wait_for_stop(10); // watt until controller stops moving

// Movement in discrete samples along one azis from the end to the end
// with a delay after each movement.

while (1) { // infinite loop

// Choosing the direction of travel
if (y.get_position() >= y_second_border)

y_direct = -1

}
if (y.get_status().CurPosition <= y_first_border)
{
y_direct = 1
}

// Movement in a given direction

y . command_movr (y_step*y_direct); // move towards another border
y.command_wait_for_stop(10); // wait until controller stops moving
msleep(delay);

}

6.5.4.14 DkcnoHeHuManbHOE N3MEHEHNE NO3ULUM UCNOJb3YIOWME user units

/*

* Exponential 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 they
—positioning accuracy.

*

* Note: This s 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)

6.5. Ckpuntbl XlLab 380




8SMC5-USB
PykoBopgcteo nonb3osarens, Boinyck 2.27.0

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 correctiony
—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)

log("Start:");
// Setting O speeds and accelerations.
zero_movesettings() ;

/7

go_position(full_move, time_discre)

// Function for calculating the set speed and acceleration
function set_movesettings(time, corr_speed)

{
// Speed, Accel, Decel setting.
var m = get_move_settings_calb(calb); // read movement settings from the controller

// The equation of speed is equal to the derivative of the equation of motion.
m.Speed = KxMath.exp(K*time/1000 )+ corr_speed;

set_move_settings_calb(m, calb); // write movement settings into the controller

log("Speed = " +m.Speed);
log("corr_speed = " +corr_speed);
}

// Set the initial parameters of motion

function zero_movesettings()

{
var m = get_move_settings_calb(calb); // read movement settings from the controller
m.Speed = 0.1; // set movement speed

set_move_settings_calb(m, calb); // write movement settings into the controller

}

// A function of calculating target coordinates from time
function current_target_coordinate(time)
{
// The equation of motion. The time %is set in milliseconds. The position at the initial time isy
‘—}0-
return (Math.exp(K*time/1000) - 1);
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// 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) ;
var mas = 1;

var basetime = new Date();

var curr_time =
var err_pos = 0;

new Date();

var pos = 0;

var posl = 0;

var i = time_discre;
do {

}

// If you do not need position feedback, you can instead speed_corr(err_pos) write 0
set_movesettings(i+l, speed_corr(err_pos));

// Waiting for the end of a discrete time interval
do {
curr_time = new Date - basetime;
msleep(1);
}
while ((curr_time) < i); //

// Reading the actual and calculating the planned coordinate if used.
pos = get_position_calb(calb).Position;

posl = current_target_coordinate(i);

// Calculation of the position error.
err_pos = (posl - pos);

log("time = " + i);
log("err_pos = " + err_pos);

i =1 + time_discre

while (Math.abs(pos - end_position) > end_err); // Completion when the end of the movement is,
—reached with the specified accuracy.

}
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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 leftmost,
—position and then a certain number of shifts occur until 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

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;
5;//step move;
2000;// The delay of movement

var shift

var delay

var £ = new_file("file.csv"); // Choose a file name and path
f.open(); // Open a file

f.resize(0);

f.seek( 0 ); // Seek to the beginning of the file

command_move_calb(first_border, calb); // Move to the starting position
command_wait_for_stop(delay); // Wait until controller stops moving
var i = 1

var time 0;
var step = (second_board - first_border)/shift;
f.write(0+ "," + get_status().CurPosition + "," + get_status().uCurPosition+ "," + "\n" ); //,

—Get current position, potentiometer value and date and write them to file
do {
time = ixdelay;
command_movr_calb(shift, calb); // Mowve 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
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6.5.4.16 Llarosbiii ckpunt

/*

* Step script

*

* Description of the script:

* In the script, there is a departure to the leftmost position and then a certain number ofy

—shifts occur until the Tight position @s reached. Each position %s recorded in a .csv file.

*

* Note: The script t¢s 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;

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 next position
command_wait_for_stop(delay); // Wait until controller stops moving
f.write(time + "," + get_status().CurPosition + "," + get_status().uCurPosition+ "," + "\n" );
— // Get current position, potentiometer value and date and write them to file
i = i+1;
} while (i < shift )
f.close(); // Close the file

6.5.4.17 Tect kanubpoBku gomaluHen no3uumn curHany co exoga EXTIO

/%

Homing test with extio

Description of the script:

The script starts calibration when a signal is received from a general purpose digital input/
—output (exztio)
*

*
*
*
*

* How to comnect wires?

* You must connect to the HDB-26 connector (pin 25 on the controller).
*
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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 @t 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 BorderOff ()

{
m.EXTIOSetupFlags = 0x01;
m.EXTI0ModeFlags = 0x10;

axis.set_extio_settings (m);

}

function BorderOn()

{
m.EXTIOSetupFlags = 0x01;
m.EXTIOModeFlags = 0x00;

axis.set_extio_settings (m);

}

function BorderCycle()

{
BorderOn() ;
msleep(50) ;

BorderOff () ;
msleep(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++;
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log(">>> Alarm! Homing broken", 1);
}
else
{

count_good++;

if (!(count_good 7% 50))
log(">>> " + count_good + " cycles were done correct, " + count_error + " cycles were done
<»incorrect", 3);

}
}

6.5.4.18 Ckpunt gsmxeHus no sin

/*

* Motion by sin function

*

* Description of the script:

* A script for moving with a change in speed according to the trigonometric law.
* The script can be useful for precise positioning of a laser or motorized mirror

*
* Note: This s a rather difficult script to learn, since it uses a large number of commands and,
—structures.

*

* To run the script, upload @t 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 weloctty amplitude
for (i = 1; i <= nomber-1; i++)

{
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f = df*i;

move_set.Speed = speed * Math.sin(f);
pos = amplitude*i /nomber;

set_move_settings (move_set) ;
command_move (pos) ;
while (Math.abs(pos_read.Position - pos)>move_set.Speed/10)
{
pos_read = get_position();

}

// Movement to a point with a decrease in the velocity amplitude
for (i = nomber-1; i >= 1; i--)
{

f = df*i;

move_set.Speed = speed * Math.sin(f);
pos = amplitude*i /nomber;

set_move_settings (move_set) ;
command_move (pos) ;
while (Math.abs(pos_read.Position - pos)>move_set.Speed/10)
{
pos_read = get_position();

}

msleep(1000) ;

6.5.4.19 Ckpunt nepemeuieHus no curHany co sxoga EXTIO. OsuxeHue ocyuwecrensiercs B user units

/*
Move EXTIO caldb script

Description of the script:

The script moves to one of the 2 specified points, depending on the state of the EXTIO input..
—The movement s carried out in user units.
*

*
*
*
*

* Note: This is a rather difficult script to learn, since it uses a large number of commands and,
—~structures.

*

* To run the script, upload 2t 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
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// 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 value to zero)

log("Start:");
// Setting O speeds and accelerations.
movesettings () ;

extiosettings();
/7

go_position(time_discre)

function extiosettings()

{
var extsettings = get_extio_settings();
extsettings.EXTIOSetupFlags = 0x00;
extsettings.EXTIOModeFlags = 0x00;
set_extio_settings(extsettings);

// Set the initial parameters of motion

function movesettings()

{
var m = get_move_settings_calb(calb); // read movement settings from the controller
m.Speed = nomspeed; // set movement speed

set_move_settings_calb(m, calb); // write movement settings into the controller

}

// The main moving
function go_position(time_discre)
{

var oldstate = 0;

var maskstate = 32;

// Setting the movement to the desired coordinate.
command_move_calb(low_position, calb);

// Pause before starting to move, to turn on the power button.
msleep(300) ;

while(1) {

//

var status = get_status_calb(calb);

if ((status.GPIOFlags & maskstate) != oldstate)
{

log(status.GPIOFlags);
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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 runs a set of repeatable tests a certain number of times and is expected to fail.

*

* Note: This is a rather difficult script to learn, since it uses a large number of commands and,

—structures.
*

* To run the script, upload 2t to the XILab software
*/

Ilocmorpers HOTHBIH KO,

6.5.4.21 CkpunT BbINONHAIOWNIA Psig CMELLEHUI C Kannbposkoii

/*

* Several shifts with calibration script

*

* Description of the script:

* This program makes shifts given number of times to the specified distance, and stands they

—appointed time after every shift. First it goes left, then it returns back to the origin and,
—repeats all movements to right.

*

* Note: This is a rather difficult script to learn, since it uses a large number of commands and,
—structures.

*

* To run the script, upload 2t 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;
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// 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 8MT50-100BS1
calibration.MicrostepMode = axis.get_engine_settings().MicrostepMode; // Get MicrostepMode,

—from controller settings
[ HFKAAKAFTA AT KKK AAT KA AKK KKK KK KKK KKK KKK KKK )

/* Main cycle */

var N = 10; // Number of shifts
var stand_time = 3000; // Stand time in ms
var shift = 10; // Distance of shift in um

MakeShifts (axis, LEFT, shift, N, stand_time, calibration); // Make 10 shifts to the left

MakeShifts(axis, RIGHT, shift, N, stand_time, calibration); // Make 10 shifts to the right

MakeShifts(axis, RIGHT, shift, N, stand_time, calibration); // Make 10 shifts to the righty
—again

MakeShifts (axis, LEFT, shift, N, stand_time, calibration); // Make 10 shifts to the left
}

function MakeShifts(axis, Direction, ShiftDistance, ShiftsQuantity, StandTime, Calibration)
{
J**

This function makes shifts which number is specified by ShiftQuantity and length is spectifiedy
—by ShiftDistance. After every shift it stands StandTime miliseconds. Calibration parameter is ay
—structure for convertation between steps and micrometers.

*/
for (var i = 0; i < ShiftsQuantity; i++)
{
axis.command_movr_calb(Direction*ShiftDistance, Calibration);
axis.command_wait_for_stop(100);
msleep(StandTime) ;
}
}

6.5.4.22 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
*
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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 @t to the XILab software

*/

function abs(x)
{

return ((x > 0) 72 x : -x);

/%

* Set home settings

*/

var SHOM = get_home_settings()
SHOM.FastHome = 500;
SHOM.uFastHome = 0;

SHOM. SlowHome = 20;
SHOM.uSlowHome = O;
SHOM.HomeDelta = 300;
SHOM.uHomeDelta = 0;
SHOM.HomeFlags = HOME_STOP_FIRST_LIM;
set_home_settings (SHOM) ;

/*
* Check for encoder
*/
var encoder = 1
command_zero ()
var first = get_status() .EncPosition
command_movr (100)
command_wait_for_stop(300)
var second = get_status() .EncPosition
if (abs(second - first) < 2)
{
encoder = 0
log("It seems like here are no encoder", 2)

}

command_home () ;
command_wait_for_stop(300);
command_zero () ;

msleep(200);

// Store old move settings
var MOV = get_move_settings();

// Set fast speed and accel\decel
var MOV2 =get_move_settings();
MOV2.Speed = MOV.Speed * 2;
MOV2.Accel = MOV.Accel * 2;
MOV2.Decel = MOV.Decel * 2;

for(var i=0; i < 1; i++) // Set default settings first
{
set_move_settings (MOV2) ;

// Move long. ..
command_move (20000) ;

6.5. Ckpuntbl XlLab 391




8SMC5-USB
PykoBopgcteo nonb3osarens, Boinyck 2.27.0

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
{
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 TeCcTupoBaHusi 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 special pins on the controller. Pin 5 (sync in) and pin 6 (sync out).,
—See https://doc.zisupport.com/en/8smc5-usb/8SMCn-USB/Technical_spectification/Appearance_and_
—connectors/One_azis_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

*/
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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 : -Xx;

function set_default()

{
// SSNI settings
var SSNI = get_sync_in_settings_calb(calb);
SSNI.SyncInFlags = SYNCIN_ENABLED | SYNCIN_GOTOPOSITION;
set_sync_in_settings_calb(SSNI, calb);

// SSNO settings

var SSNO = get_sync_out_settings(calb);
SSNO.SyncOutFlags = SYNCOUT_ENABLED;
SSNO.Accuracy = 0.5;
set_sync_out_settings (SSNO, calb);

// SMOV settings

var SMOV = get_move_settings_calb(calb);
SMOV.Speed = 1000;

SMOV.Accel = 500;

SMOV.Decel = 1000;

SMOV.AntiplaySpeed = 50;
set_move_settings_calb(SMOV, calb);

// SENG settings

var SENG = get_engine_settings();

SENG.NomSpeed = 5000;

SENG.EngineFlags = ENGINE_ACCEL_ON | ENGINE_LIMIT_VOLT | 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++)
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log("> Checking movement ASIA[" + i + "1", 3);
msleep (ASIA[i].Time / micro2mili);

GETS = get_status_calb(calb);

if (abs(GETS.CurPosition - ASIA[i].Position) < dX)

log(">>> OK! GETS.CurSpeed = " + GETS.CurSpeed, 3);
else
log(">>> Error! GETS.CurPosition = " + GETS.CurPosition + ", ASIA[" + i + "].Position = " +
< ASTIA[i] .Position, 1);

}
}

function test1()

{
ASTA[0] .Position = 22.5;
ASIA[O] .Time = 300000;

ASTIA[1] .Position = 45.0;
ASIA[1].Time = 300000;

ASTIA[2] .Position = 32.5;
ASTIA[2] .Time =300000;

ASTIA[3] .Position = 10;
ASIA[3].Time = 300000;

ASTIA[4] .Position = -11.5;
ASIA[4] .Time = 300000;

function test2()

{
ASIA[0] .Position = -22.5;
ASIA[O] .Time = 300000;

ASTIA[1] .Position = -45.0;
ASIA[1].Time = 300000;

ASTIA[2] .Position = -32.5;
ASTIA[2] .Time =300000;

ASIA[3] .Position = -10;
ASTA[3].Time = 300000;

ASIA[4] .Position = 11.5;
ASTA[4].Time = 300000;

function test3()

{
ASIA[O] .Position = -6;
ASTA[0].Time = 300000;

ASIA[1] .Position = 6;
ASTA[1].Time = 300000;

ASIA[2] .Position = -6;
ASTA[2].Time =300000;
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ASTA[3] .Position = 6;
ASIA[3].Time = 300000;

ASTIA[4] .Position = -6;
ASTA[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);

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 ¢s commect synchronization pin 15 to pin 16 ony

—CN1 jack.

* The scripts automatically set all necessary settings for test, and automatically beginning the,
—test.

* As a result you will see a log message with current position of motor and text OK! (green text)y,
—or ERROR! (red tezt).

*

* Note: This is a rather difficult script to learn, since it uses a large number of commands and,
—structures.

*

* To run the script, upload 2t to the XILab software

*/

var axes = [];
var number_of_axes = 0;
var last_serial = 0;
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while (serial = get_next_serial(last_serial)) // get newxt serial number and repeat for each axmes.
{

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

set_sync_out_settings(GSNO); // set synchronization out settings

for (i = 0; i < 10; i++) // testing cycle

{
GETS = get_status();// get information about device
command_movr (201, 0); // shifting position for 201 steps

command_wait_for_stop(100); // Wait until the movement is complete

if (GETS.CurPosition != 0)// get device current position and compare it with 0

{

log(">>> Error! GETS.CurPosition = " + GETS.CurPosition, 1);// log ERROR, bug is ezist
}
else
{
log(">>> OK! GETS.CurPosition = " + GETS.CurPosition, 3); // log 0K, bug does not ezist
}
}

6.6 Henoppep>xnBaembie npumepsbl

o IIpumep wecmuocrozo urwmepgpetica XILab

Ipumepvr das pabomos ¢ ammenroamopom oas Python u LabView

o Ilpozpamma das omnpaeku komand na xoumpoanrep XIMC ¢ konmpoanepa AVR

o Mmnozoocesoti unmepgetic na Python

Baxkno: Huxe npusesennl npumepst, Haiiennbie B VIHTepHETE ¢ OTKPBITHIM UCXOAHBIM KOJIOM 3a paboTo-
CITOCOOHOCTH TTPUMEPOB OTBEYAET MX PA3PaOOTIUKU
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6.6.1 lNpumep wectnocHoro nutepderica XlLab

[Iporpamma mo3Bossier paboTarh ¢ 6 yCTPONCTBAMHU B PEXKIU-
Me peanbHOro Bpemenu Ha 3 rpadukax IIpeaBapuresnbHO
CKOMMONJINPOBaHHbIE IIPUMEPHI ObLIN cOOpaHbI C TO-
Mmorbio Visual Studio 2013.

» » » IIpumep m pykoBoicTBO BbhLioxkkeHbl Ha GitHub: https:
. . ° //github.com /sushchev /testwfa.

~ L o 6.6.2 Mpumepbl ans paboTbl ¢ aTTEHIOATOPOM
::; |:: [ — 55 P th L bv'
o e | P— ana Python n LabView

B sroM mpoekTe ObLI0 pean30BaHO HECKOJIBKO MTPOCTHIX MTPH-
MepoB ucnoab3oBanus nporokosia LibXIMC ¢ korTposiepoM
8SM(C4/5-USB. B kauecrse yupasiisemMoro ycrpoiicrsa uc-
TIOJTF30BAJICSA BPAIAIOIIWICS ONTUYeCKnit arTeHoarop. [lpu-
Mmepor Koda bviau Hanucans, wa Python 3.4, a maxowce 6 cpede npoepammuposarus LabView.

IIpumep m pyKoBoACTBO BhLIIOXKeHBI Ha Git Hub:
https://github.com /Negrebetskiy /Attenuator.

File Edit View Project Operate Tools Window Help EIE
[& = (O[] [15pt Application Font |~ |[ 3] | | 6.6.3 lMporpamma gnsa oTnpaBku KOMaHp,
~| Ha koHTponnep XIMC c koHTponnepa AVR
Boolean WHND 1 WND 2 OK Button

Baxxno: Harfucano B &' 1rnelStudio! JLTSE ! !mel ATMEGA2560 16AU 1432 u ucnosb3yercs ¢ KOHTPOJIIEPOM
XIMC u maroBbIM JIBUTATEIEM S']B§918L3008—B

uaee

e Yro AeJiaeT 3Ta IIporpaMmMa:

o HonyqaeT TeKyllee II0JIOZKeHne IaroBoro AIBu-
raTeJsid.

o [lepemeriaer ero ByIeBO Ha 3 CEKYH/IBI 1 OCTAHAB-
JIUBAET IMarOBBIN JIBUr'aTEIIb.

e [lepemeraer ero B UCXOIHOE MOJIOKEHHIE

IIpumMep ¥ PpPYKOBOACTBO BbLIOXKEHBI Ha
GitHub: https://github.com/ntarabrina/XIMC
command.

6.6.4 MHorooceBoii uHTepceiic Ha
Python

IIpumep nmporpammebl ¢ rpadudeckum uaTepdeiicom,
peIHA3HAYEHHON J1Tst pabOThI ¢ HECKOJIBKUMU CEp-
BOKOHTpOJIIEpaMK ([0 WeCTH BKJIIOYUTENbHO, LPU
HEOOXOMMOCTH JIETKO YBEJIUYUTH ITO YHUCJIO) C TIO-
morpio nporokosia XIMC. GUI 6b11 co3man gepe3
maker PyQt5.

IIpumep u PpPYKOBOACTBO BBLIOXKEHBI Ha
GitHub: https://github.com/Negrebetskiy /
MultiAxleGUL
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xicom: |\, \COM10

Zero

Move to

-10000

5000

5000

X xicom: |, \COM24

Zero

¥: xicom: |, \COM23

Stop
Up
Left Right
Down
X position:  -1000 ¥ position: 3500
Xepeed: 0 ¥ speed: 0
10000
-10000 10000
~10000
Cancel
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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: Bremnunit Bun aganrepa 8Ethl

8Ethl! - sro yHmBepcaJbHOE yCTpOMCTBO, OCHOBAHHOE Ha ONHOILIATHOM Komibiorepe Cubieboard2 mom
yrnpasierreM OC Linux, ocHOBHOIT 3a7atell KOTOPOTO SABJISETCS MPeIOCTaBIeHrne JOCTYNa K KOHTPOJIIEpam
MOTOPOB 4epe3 pa3dnuunbie Ethernet-opuentupoBanunie natepdeiicer. [lomumo sroro, 8Ethl mpeacrasaser
co00#i arperaTop CEpPBUCOB, CBSI3aHHBIX C HAMOOJIEE MHUPOKO PACITPOCTPAHEHHBIMHU O0JIACTAMY MPUMEHEHUST

b Apruxys 6b1 usmenen B 2020 ., pamee ycTpoicTso mmeno apruxya 8SMC4-USB-Eth.
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KOHTpOJLIEepoB. Tak, HalpuMmep, B KOMILIEKTAIMU [0 YMOJIYAHHUIO YCTPOHCTBO OCHAIIEHO CEPBHCOM CeTe-
BOI TPAHC/IAINN C TOAKIIOUEHHBIX Web-KaMep, cucreMoil aproMarndeckoro obuapykeuus 8 LAN, a Takxke
HECKOJIbKUMU WHTepdeiicaMu I yIaJeHHOH padOThl ¢ KOHTPOJLIEPAMU:

1. Unrepdeiic cucremnr ynpasieaus TANGO.
2. Nurepdeitc XIMC (comecrumsrit ¢ XILab u libximc).

TTomumo 3Toro 8Eth1 Tak:ke nMeer BCTPOEHHBINH 6eO-uHmMepPetic adMUHUCTIPUPOBEHUA, KOTOPBIN TO3BOJISET
C JIETKOCTBIO YIPABJIATH YCTPOUCTBOM U CJIEAUTH 3a €TI0 COCTOAHUEM.

USB

uUSB

Optional USB
compatible device

Brermawil B CHCTEMBI ¢ PA3HBIX PAKYPCOB (FKEPHBIM OTMEYEHBI PA3HEMBI, HCTIOIB3YEMbBIE B TEKYIIEH BEPCUH
yCTpPOiicTBA):

SV-2A  oniorr  HOWN

o (\wmw»

Puc. 7.2: Bun amanrepa cuepenu. CjeBa HampaBo: pa3béM MUTAHUS, KHONKA BKJIIOYEHUS MATAHUS,

pazbém HDMI
/ uss2
= =

Puc. 7.3: Bun aganrepa cupasa. CieBa Hanpaso: pazbém st MEKpo-SD kaprel, ABa pa3zbéma USB type
A
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Puc. 7.4: Bung aganrepa c3amu. Cnesa nanpaso: Ethernet pazbém, mini-USB tuna B, kHonka mepexoma B
pexknm FEL, aHasorossie BXOJ/BBIXOA /11t MUKPOGhOHA U HAYTITHUKOB

Puc. 7.5: Bug aganrepa cnesa. Orsepcrue ¢ K npuémuukom

Ucnonb3ys USB xabbt , Bbl MOXKeTE MOAKJIOYUTH K 3roMy Ethernet-aganrepy 10 36 KoHTPOILIEPOB.

Baxkno: Jlydine ucrnonb30BaTh APEBOBUIHYIO CTPYKTYDY, s nojkiaodenns depe3 USB. Yem menbine USB
XabOB BbI UCIIOJIb3YETE, TEM JIy4UlIlIe.

Pabora ¢ muoroocusim kourposuiepom 8SMC5-ETHERNET /RS232-B19 uepes Ethernet e orauuaercs or
paborsr ¢ 8Eth1
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it vy,

S
D/
////////

Puc. 7.6: Buemunit Bux MHOroocHoro kKoHrposepa apuxkenns 8SMC5-ETHERNET /RS232-B19 (suj cre-

penn)

TR ITH T
N N TR
N NN
NN TR
S A0 AT T BHn Beee s |
SAA7 AT AERT B0ET BEiE BOED DEEE D
SIS0 FEET HEED 10D i o

S/ L0 200 0T EEEE D i

S A0 700 HEEE BT 1R T R
7 A7 2082 1 e DN DG dasl

- M -

RS232 HS232
| MOTOR 5
! ;
|
- |
SYNCH SYNCH |
IN/QUT IN/OUT

Lidy

RS232

| MOTOR 3 MOTOR 7

| MOTOR 1

[

1

SYNCH
\ IN/OUT

b=
iy

\
\
RS232

i

OTOR 8
-l

m E
SYNCH
IN/OUT @

1 1101 1111 1AL VI W
TIRTITRTTTRTUTR IR
TTRTITRTTURTIVR VLR AV RN\
IR TITR TR WAR AAVR VR Y
THTERTRIITRIFIRA N R AN R\

TTRTTIBLTL R ANNR MR \\\ W

MOTOR 4 MOTOR 6
Puc. 7.7: Buewnuit Bug muoroocsoro kourposuiepa asuzkenus SSMC5-ETHERNET /RS232-B19 (Buy c3auu)

Konrposiep 8SMC4-ETHERNET /RS232-B19 paspaorad crenuajibHO Jjisi yIpaBjeHus 10 12 mMexaTpoH-

7.1. 8Ethl apanvep 402



8SMC5-USB
PykoBopgcteo nonb3osarens, Boinyck 2.27.0

HBIMU CHCTEMAaMK HA OCHOBE CTAH/APTHBIX TEXHOJOIUH MOCTOSTHHOIO TOKA, CEPBOLIPUBO/A WJIU [IATOBOM TEX-
Hosioruu. Kopiyc KOHTPOJLIEpA MOXKET OBbITh YCTAHOBJIEH B CTAHIAPTHBIE 19-TH MI0HMOBBIE TPOMBIILIEHHBIE
mkadbl. HeCKOMBbKO KOPITyCOB MOTYT OBITH TMOJAKJIIOYEHBI B OHY CeTh depe3 nopt Ethernet. cucrema moxker
OBITh ABTOMATHYECKN YCTAHOBJ/IEHA B OJHOPAHTOBBIM perKuMe 6e3 Kakoi-mnbo crennanbHoi nHOPACTPYKTY-
PBI WM TJIABHBIX CEPBEPOB 1Jisi paboThl. Takrke KaxK/1as OCh MOXKET YNPaBIATHCA Yepe3 OTAETbHBIN MOPT

RS232.

8SMC4-ETHERNET /RS232-B19 cozmepKuT Bce HEOOXOIMMBIE MOACUCTEMbBI, B TOM YHCJIe: YIPABIeHNe, OJI0-
KJ TIUTAHUSA U T. J., KOTOPbIE TOAEPKUBAIOT OJTHOBPEMEHHYIO paboTy Bcex oceii. KorTposiep moxer ObITh
TMIOAKIIOUEeH K psiay pabounx crammmii Ha 6a3e IIK dgepes Ethernet. Bce momp3oBarenn mMmeroT JoCTym K
HACTPOIKE JAMANa30Ha JOCTYIHBIX OCell U HAa3HA4YeHUIo npaB jgocryna. C TOYKU 3pEeHUst MPOrPpAMMUCTA, Pa-
60Ta CO BCEMHU OCSIMHU CHCTEMBI OY€Hb IIOXO0XKa Ha pabory ¢ mpocroit kopobkoit 8SMC4-USB. Kosiuvecrso
oceif, TOCTYITHBIX TOIH30BATEI0 1 00pabaTHIBAEMbIX cucTeMOit, MmoxkeT mocrurath 50000. Ha nepenneit mane-
JIV PACIIOJIOKEHBI CBETOINOIHBIE WHIMKATOPHI ITUTAHUS ¥ COCTOSHVS, KHOIIKYA PYYHOTO YIIPABJICHNUsI, KHOIKA,
6s10kupOBKH cucreMbl u mopt Ethernet. Ha 3ajimeit manenu pactonoKeHbl pa3beMbl JBUTATES W OTIETbHBIE
moptbt RS232 jj1st Kazk 101 0CH, pa3beMbl BBOIA-BHIBOAA CHHXPOHU3AIINN, PA3beM MUTAHUSA U KHOIKA BKJIIO-
yenus /BbikJodenus. CucreMa OXJIAaXK/1aeTcs 4epe3 OTBEPCTUsl B PelleTKe HA BepXHEHl U HUXKHEH CTeHKax
KOpPOOKT.

7.1.2 AgMmunHucTpupoBaHune

IIpumeuanne: Agantep 8SMC4-USB-Eth 6511 nepenvenosan 8 8Ethl! . Bee mocTymmble HECTPYKINH
B HAIIIEM PYKOBOJCTBE AKTYAJIbHBI M IPUMEHUMBI K ODOMM yCTPOMCTBAM.

7.1.2.1 Koundwurypaumns cetu

7.1.2.1.1 MoakntoueHue kKoHTposIepa no cetu, B Kotopon Het DHCP-cepsepa

Ethernet cable USB cable

Your PC 8Ethl adapter

85MC5-USB-B8-1

Puc. 7.8: Koarposrep nogkaiogaercs K KOMbioTepy Hanpsmyio. Kommbiorep He nmeer Bbixox B VHTepHeT

o Iloakmounte 8Ethl amamrep kK cereBoMy mHTEPhEHCY BAIEr0 KOMIBIOTEPA
e Ckauaiire mpocroit DHCP-cepsep

e Hacrpoiite u 3anycrure cepBep B COOTBETCTBUU C UHCTPYKIUAMU

Wcnonw3yiite revealer, 9Tobbl y3HATH BBIIAHHBIN KOHTpOJIepy IP-ampec, u OTKpBITH €ro B Baliem
BeO-Opaysepe.

1 Bermop-xox 6uu1 u3menen 3 2020 Toxy, paHee 3TOT IPOAYKT HMea BeHIOP-kKox SSMC4-USB-Eth.
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7.1.2.1.2 MopkntoueHne koHTposiiepa no ceru, B kotopoii ectb DHCP-cepsep

Ethernet cable /

Connect P Ethernet cable @ d‘:‘,ﬁ;; USB cable 85MC>-USE
via USB ~ .
Your PC USB to Fthernet adapter 8Ethladapter

85MC5-USB-B8-1

Puc. 7.9: KouTpoanep nmoakmovaeTcs K KOMITBIOTEPY Yepe3 CEeTEBYIO KapTy WM 4depe3 mepexoaunk. Kom-
mbIOTEP MMeeT BhIxoa B VHTepHeT

o Ilonksounte 8Ethl ananrep K cereBomy muTepdeiicy Baiero kommbiorepa. Eciin y Bac Toapko oaun
cereBoit unTepdeiic, Bbl MOXKeTe JI00ABUTH JOMOJHUTEIbHYIO CETEBYI0 KAPTY K BAILIEMY KOMIBIOTEDY
i ucronb3osarh USB-Ethernet amanrep?

Ilpeaynpexaenune: Baxno nonumars, aro gobasienne DHCP-cepBepa B JoKambHYTO
cerb, rie DHCP yxke pocrynen, moxker npusecru K ¢60io ceru. [Toaromy ouenb BazKHO Ha-
crponts/3anyctuth HoBBI DHCP-cepep Ha ormenbHOM ceTeBoM mHTepdeiice, KOTOPHIi
He TOJIKJJII0YEH K JIOKAJIbHON CeTH.

o Ilonkuiounre 8Ethl aganrep k cereBoMmy mHTEPdENCY BAILIErO KOMIIBIOTEPA
e Cxkawuaiire mpocroit DHCP-cepsep
e Hacrpoiire u 3amycture cepBep B COOTBETCTBUU C WHCTPYKITUAMIU

e Ucnonb3yitre revealer, 9Trobbl y3HATHh BBIAAHHBIN KOHTpOsTepy IP-aapec, . OTKPBITH €ro B BallleM
Beb-Opaysepe.

2 Ucmons3ayiite nposepernbie USB - Ethernet aganrepsr. OHu He CHILHO OTIAMYAIOTCS APYT OT APYTA [0 XAPAKTEPHCTUKAM, HO
HEKOTOpPbIE U3 HUX IIPOCTO paboraror, a HekoTopwie HeT. Hanmpumep, Mbl IpoTecTUpOBaJn paboTy ¢ TAKMMHU aJanTepaMu:
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Puc. 7.10: USB-Ethernet aganrep ASUS - paGoraer
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C:\Users\viadbelov\Downloads\dhcpsrvidhepsrv.ini - Notepad- + - o X
P P p:

CubieBoard trol X
Goiin [paska Mouck Bua Koamposeu Crmakcncs Onun Vincrpymentsr Maxpocs: 3anyck Maarnmst Brngawm 2+ ¥ B Gsrtetelps

B x| & C |®1723322 o Oy tr| i
sHEER LA ikl e/ayl x| BE|ISE FEEERRu® BN ®
Bl eymi 1] Bt ) H dhoporvni 3| STANDAMELLON | Motion control Cameras
1 [SETTINGS] -~

2 IPPOCL_1-172.33.2.1-254
3 IPBIND 1=172.33.2.1

2 AssociateBindsToPools=1
B
(3

Trace=1

DeleteOnRelease=0 .
ExpiredleaseTimeout=3600 Uptime 1:58:21
[GENERAL] |P address 1723322
LEASETIME=2592000
NCDETYPE=8
SUBNETMASK=255.255.255.0
NEXTSERVER: 2.33.2.1

ROUTER_0=0.0.0.0 Connected Controllers

MAC adress 02:85:08:82:d5:fa

[DNS-SETTINGS]
EnableDNS=0 # Serial number

[TFTE-SETTINGS]
EnableTFTP=0
ROOT=C:\Users\vladbelov\Downloads\dncpsrv\wmiwraot
WritePermission=0

[HTTE-SETTINGS]
EnableHTTP=1
ROOT=C: \Users\vladbelov\Downloads\dhepsrv\wmmnzoot

DHCP Server - X

Firewall excep!

Gurgus
e Femove
Start
Stop I Fiewll enabled

Status: [Running Status: [Configured

Edit
= _
MSini length:466 lines: 27 Ln:24 Col:15 Pos:398 Windows (CRLF)  UTF-2 INS

Baxkuo: Iloprt 49150 He moiikeH ObITh 3ab/ioKmpoBaH! [Ipuunnoil OJIOKUPOBaHKS 3a4aCTYH0 MOXKET
ObITh HAJIMYNE AHTUBUPYCOB, IIPOTPAMM, OCYIIECTBIIAIONIAX KOHTPOJIb U (DUILTPALIUIO CETEBLIX nakeTos (ha-

Puc. 7.11: HUB/Ananrep/USB-C HUB 5 B 1 - He paGoTaer
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epBoJibL, OpaH/IMay3PbL).

Ethernet-nepexomgauk ucrnosp3yer multicast w UDP-3ampocst, mosTomMy yOeauTech, 9TO TaKue 3ampoCchl pas3-
pelieHbl B Barreid JIOKajabHOU cetu. Hambosiee pacmpocTpaHEHHON MPUYUHON MPOOIeMbl ¢ 0OHAPYKEHHEM
KOHTPOJIJIEPOB B CETHU $BJISETCs OJOKMPOBKA TAKUX 3arpocoB Opanmamayspom Windows min ympaBiseMbiM
ceTeBbIM ODOPY/IOBAHUEM.

Ilpumeuanue: Ilpu HEOOXOIMMOCTH BBI MOXKETE MCIOIL30BaTh crarndeckuii IP-anpec. Ckagarb wHCTPYK-
MO ¥ 00pa3 co craTudeckuM IP-aapecoM MOXKHO 3716Ch.

7.1.2.2 ABTOomMaTtu4eckoe 00Hapy>XeHne yCTPoiiCcTB

«Revealers 310 ymobmasi kpoccrardopMeHHasi YTUIATA, JJis TMOWCKA YCTPOWCTB B JIOKaJabHOU cetu. OHa
nojiepuBaeT nporokon moucka Standa 8Ethl. CkauaThb yTUAUTY MOXKHO CO CTPAHHUILL [IPOIPAMMHOIO
obecrieyeHus.

1 Revealer 2.0.9 — O x

Search

S50P Devices URL
Standa BSMC5-USB (with Ethernet support) [S/N 9948] http /1172 16132 187:80/index.htm il ﬁ“

Legacy Protocol Devices LURL
172.16.131.37 http:172.16.131.37
172.16.143.106 httpi172.16.143.106
172.16.143.109 http172.16.143.109

Puc. 7.12: [Tonp3oBarennbckuit uarepdeiic yrumurel «Revealers

I'paduyeckuii nonp3osarensckuit uarepdeiic yruanrsr «Revealers ouens npocr B ucnosipzoBanuu. Haxkarue
Ha, KHOMKY Search 3amycTuT CKAHUPOBAHWE JIOKAJIBHOMN CETH, KOTOPOE 3aHUMAET MTPUOIU3UTENIHHO 3 CEKYHIBI.
B pesynbrare ckanmpoBanus ua mnaneab Legacy Protocol Devices OymeT BBIBEJEH CIHUCOK BCEX HAMIEHHBIX
ycrpoiicts Standa 8 Ethl. Haxkarue Ha CCbUIKY B 9TOM CIIMCKE MPUBEAET K OTKPBITUIO HOBOIO OKHA (MJI
BKJIAJIKM) BAILlEro CTaHIapPTHOIO CUCTEMHOro Gpaysepa co crpanuneil BeG-unrepdeiica A MUHUCTPUPOBAHKS
COOTBETCTBYIOIIErO YCTPOUCTBA.

Ilpenynpexgenue: «Revealers ucnonb3yer mupokosermarenbabie UDP u SSDP 3ampocsr. Ilpu naxa-
THM HA KHONKY Search ucmonb3yiorcs oba nporokosna. Hampuwmep: s moucka Standa 8Ethl anan-
Tepa B Balllell JIOKAJIbHOM ceTu uCob3yiorcs mupokosemareababie UDP 3anpoc . uist noucka apyrux
yCTpO#CTB, HApuMep, npuaTepbl, M@V, cereBbie NUCKU, BUIEOKAMEPHI U T.II. ucnoab3yiorces SSDP 3a-
npoc. ITonpobree o SSDP wmoxkno mpounTtarh 31ech. Ba»XHO oTMeTHTh, nMCnoab3oBanne «Revealers
MOXKET OBITh HeyKeIaTebHBIM /HEBO3MOKHBIM B CETSX, [JIe B TOM HJIM WHOM BH/IE 3alPEIIeHbI IHPOKOBe-
marensabie UDP/SSDP 3ampocsr.
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7.1.2.3 O630p

Standa 8Ethl u Multi-Axis Motion Controller 8SMC4-ETHERNET /RS232-B19 uwmeror npej-
YCTAHOBJIEHHBIN BeO-uHTEpdEHC aJIMUHUCTPUPOBAHNS, KOTOPBIA MMO3BOJSET B HHTEPAKTUBHOM PEXKUME
YIPABIATh (PYyHKIMOHATIOM YCTPONCTB, & TAKXKE MOIYIaTh aKTYaAJIbHY0 HHMOPMAIUIO 00 UX COCTOSHUU.

-ammers. 2016

Puc. 7.13: Crpanuna Bxofa B uHTepdEiic AIMUHUCTPUPOBAHUS

Hus nocryna k Be6-unrepdeiicy ycerpoiicrsa neobxouumo orkpoirb URL hitp://[address], tne [address] siBiis-
ercs IP-ajpecom yerpoiicrsa B Baueil JIoKaibHOM ceru (y3HATh KOTOPBIA MOXKHO B T.4. UCLOJIb3Ysl IPOrPAMMY
«Revealers ). B ciyuae eciu Bbl BxozuTe B BeO-unTepdeiic nepsoiii pas (a TakKe eC/Iu Bbl He BKJIIOYAJIN OIIHIO
3alOMUHAHUE T1apoJiell B Opay3epe ujm BBIKIIOUmMIM cookies), To Bam Oyer HEOOXOAUMO TPOWTHU TPOLELYPY
ayTeHTH(hbUKAIIN.

IToackaszka: McmoansyiiTe «<admin» B KayecTBe JIOTMHA U MapOJIst

WNurepdeiic aaMuauCTpUPOBAHUS PA3AE/IEH HA TPU PYHKIINOHAIBHBIE CEKIIHAN.
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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

rammers. 2016

Puc. 7.14: Crpannma cexiun «Common»

3mech comepxkuTcs obmmas nHGOPMAIHs O CHCTEME W CIHCOK CEPUIHHBIX 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 programmers

Puc. 7.15; Crpanuua cexkuuu «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 canﬂara sett ’ _

I coreraic -1883323450) Height Log disabled
S camera(ic: 925945071) 480
Width

640
Framerate
30
Port
8515

Apply

Puc. 7.16: Crpanuna ceknuu «Cameras»

Bxiouaer B cebst CIIMCOK MOAKTIOYEHHBIX K YCTPOMCTBY CETEBBIX KaMep, HACTPOUKHU CEePBEPOB TPAHCISINH,
WHJUKATOPBI U IEPEKII0YaTe/d COCTOAHNUS JJid KarKJI0i 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 BceMu
CepBUCAMU - BHE 3aBUCHMOCTHA OT WX THUNA, (DYHKIMOHAIA W TPETHAZHAYEHUS - CYIIECTBYET €IUHBIN Ha-
60p meradop. C KaxKIbIM TOCTYIHBIM JIJIs YIPABIEHUs] CEPBUCOM BCET/IA ACCOIMUPOBAHA COOTBETCTBYOIIAST
KHOIIKA-WH/IMKATOD, KOTOPAs CILy2KUAT OJHOBPEMEHHO /I OTOOPA2KEHUs CTATyCa CEPBUCA U YIIPABJIEHUS UM:

e Kpacublil IBeT HHINKATOPA U HANHUCATH «Stoppeds 03HAYAIOT, YTO CEPBUC OCTAHOBJICH; HAXKATHE HA,
KHOIIKY HaQ4HET 3aIlyCK IIPOIecca.

e OpamXKeBbIfl IBET WHAMKATOPA M HAJAMUCATH «Startings 03HAaYaOT, 9TO CEPBUC B MPOIECCE 3AIYCKA,;
HazKaTue Ha KHOIKY-UH/MKATOP OCTAaHOBUT 3aIlyCK IIpOlecca.

e 3eEHBIN BT KHOMKU-WHIMKATOPA W HAJMKCH «StOp» O3HAYAET, 9TO CEPBUC 3AIYINEH; HaXKaTue Ha,
KHOIIKY HQ4YHET OCTAHOBKY IIPOIIECCA.

7.1. 8Ethl apanvep 410



8SMC5-USB
PykoBopgcteo nonb3osarens, Boinyck 2.27.0

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 criocoben paborarh ¢ KouTposmepamn depe3 Ethernet. st aToro meobxomnm aubo amamrep S8FEthl,
b0 ucnosHAeMbrit daita cepBepa libxime, KOTOpPBIH BhI MOXKETE 3AyCTUTh HA JIOOOM YIOOHOM JIjisi BaC
YCTPOHCTBE € MOAKJ/IIOYEHHBIMU K HEMY KOHTPOJIJIEPaMHU.

e Eciu B paGoraere ¢ 8Ethl, moakaounTe KOHTPOLIEPHI K yerpoiictBy ¢ cepsepom XIMC. IIpu srom
LPEIIOIAraeTCs, YTO ABUrATe b MOXKET ObITh [IOAKJIIOUYEeH K KOHTPOJLIEPAM M Ha HEero IOJAHO [IUTaAHUe
( mompobuee cM. Kpamrkoe pykosodcmeo u Ha4aio pabomot ).

e Tloakmounte ycrpoiictBo ¢ XIMC-cepBepoMm K TO# Ke MOACETH, YTO W YIPABJIAIONINN KOMIIBIOTED,
DHCP-cepsep. B ciyuae aganrepa 8Eth]l nonkmounre K HeMy ajanrep nuradus (depe3 pazbem 5 B,
2 A) u nopoxkaure munyry, 4robpr OC Linux Ha OJHOILUIATHOM KOMIIBIOTEPE YCIIEJA 3arPy3UThC.

e Brurrounte XILab u mpogesnaiiTe caemayomyo mporeaypy.

IIpu mepBoOM 3amycke MOSABUTCS CTAPTOBOE OKHO, B KOTOPOM OyIyT HAllIE€HBI 1BA BUPTYAJBHBIX yCTPONHCTBA.

AIlab 1.20.2
release date: 2023-06-19
Searching devices. .. 0 found.
URI Serial Friendly name Stage name
LN xi-emuz/// ChlUsers\viadbeloviAppData\Roaming\ XlLab. __
2 xi-emusffChlUsers\vladbeloviAppData\Roaming'\ XILab. 2
One axis is selected. Exit Rescan Open selected Open last
Mo devices found? Settings ==
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Haxxkmure Settings, ycranosure duaxkok Enumerate network devices B 1paBoil BKJIAJIKE U HAZKMUTE KHOIIKY
Rescan B nesoit Bkaaake, XILab Haiimer Bce ocu, mogkaoderubie Kk cucreme. XILab Oyner ucnombp30BaTh mu-
POKOBEIATE/IBHBIH 3apOC [IjIst MOUCKa AocTynHbIXx cepBepoB XIMC B Bameit jokanbHoi cetn. [lpu kemannn
BBI TAKKE MOYKETE M3MEHUTH CITHCOK aIPECOB BPYUIHYIO.

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 o6HapyKeHHs KOHTPOJLIEPa BLIOEPUTE HYKHYI0 OCh. BbI MOXKeTe yIPaBIATb UM B 00HOOCHOM PEHCUME
AT B MH0200CE60M pedicume, ecan ObLIO BeIOpaHo 6osee omHOM ocu. JlomomHuTebHy0 nHGOPMAIHTIO CM.

B Pyxosodcmee no wauwary pabomu, ¢ npozpammmvim obecneveruem XILab u Pyxosodecmeo no npoepamme
XILab.

IIpumeuanme: Korma IP-azpec ycrpoiicrBa HaiimeH, ciaeayeT MOHHMATh, 9TO IePEMEIeHne yCTPOMCTBA B
JPYTOe MECTO MOXKEeT MPHUBECTH K m3MeHeHuio ero IP-aapeca.

Pabora ¢ HeCKOIbKUMUI aJlaniTepaMu MOZKET TPUBECTU K TOMY, YTO ITPU MU POKOBEITATEJIbHOM 3allpOCe TEPBHIM

OyZeT 0TBeYaTh OIMH U TOT YK€ aIAMNTEP C MOAKII0YEHHBIME K HeMy KOHTpoJepamu. CyIecTByeT aBa crnocoda
pelenns 3Toi MpoOIEeMBI:

e Orkirounth ocraibibie 8Ethl amanrepsr, HaiiTu yerpoficTBO B ceTH, HOAKIIOYATH BCE 0OPATHO.

e Mmuorokparao HaxXuMmaTh Rescan 10 TexX mop, MOKa He OyaeT HalIeH HYKHBIH aJanTep.

7.1.2.6 O6HoOBNEHME NPOLUNBKU

s obHoBsenus npommskuy aganrepa 8Ethl sBam nonamgoburcs microSD kapra o6bemom 4 I'B (usu Gosibie).
Bor moxkere ucnosb3oBars microSD kapTy, y»Ke yCTAHOBJIEHHYIO B yCTPOHCTBE.

e IToaroroska microSD kapTbi
— WMzBaekure microSD kapry u3 aganrepa 8Ethl
— IMMoakmrounTe KAPTYy K KOMIBIOTEPY Yepe3 KapApHIep
— Hcnosnb3yiiTe nporpamMmmy /ijis 3alUCU U300pa>keHMs:
OC cemeiictBa Windows
x Barpysure Win32 Disk Imager (odunuanbublii caiit) u 3amycrure ero

* Ykakure nyTh K daitry aBronncrasgropa B mosie «Image Files
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* Bpibepure Juck, KOTopbIil coorBercrByer Bareit microSD kapre B nosie «Device»
* Haxxkmure knonky «Writey m mOXKIUTECH OKOHYAHUS 3AMTACH
Huas Unix-nmogobusirx OC

* BbI Moxkere caenaTh 3TO ¢ moMoIbio yruanThl dd, HO He 3a0yabTe 3aMEHUTD UMEHA
YCTpOHCTB Ha CBOM)

dd if=autoinstall_image_2015-12-17.bin of=/dev/sdX bs=4M; sync

1. CkauaiiTe, pacnakyiiTe 0Opa3 MPOIMWBKA ¥ 3AMUINNATE €ro Ha KapTy microSD
2. Bcrasbre microSD kapTy ¢ 3amucanHbIM HaA HeE aBromHCTALIATOpoM B 8Ethl u BritOUnTE €ro.

Tlocne Boimeonucanubix maros Bam 8Eth1 mepenporut u MOXKeT CBOOOIHO MCIOMB30BATHCSA B CTAHIAPTHOM
peXKIMeE.

7.2 Serial to Ethernet koHBepTep

7.2.1 O6was nudopmayus

Nuorga Bo3HuKaeT HEOOXOIUMOCTD YIIPABJIEHUs YCTPOWCTBOM Yepes3 MOCIe0BATEIbHbBIN MTOPT, a PA3MECTUTH
KOMITBIOTED PSJIOM C YCTPOUCTBOM He BCerja ya00HO, & MHOIJA MPOCTO HEBO3MOXKHO. B Takux Ciydasix Ha
nomolnb npuxojadar paszimanbie Serial to Ethernet konseprepni. Serial to Ethernet konseprepbl ycrpoenbt
TaK, 9TO YCTPONCTBA, MMEIOIINE TTOCIEI0BATEIHLHBIN TUT TOAKIIOYEH S, TPY TOIKJIIOYEHNN K HUM Tpeodpa-
3yIOTCS B CETeBbIe W OTKPBIBAIOTCS JJIsA JOCTYIA U3 JII000H Touku cetu. Kpome Toro, mosiBjisercs pyHKIUs
MHOTOMOJIB30BATEIHCKOTO JOCTYIA K OJHOMY YCTPOUCTBY.

Bb1 MmoxkeTe mcrosib3oBarh Jito6oii Serial to Ethernet KouBepTOp, OT caMOro 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 3Toit rmase B xkadectBe Serial to Ethernet xomeepTopa
oyzaer ucnosibzoBarhbes MOXA Nport 5110.
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Puc. 7.17: Buemnuii sux MOXA xonseprepa

Converter

5232 to Etnemet
ererererererer

7.2.2 MopakntoyeHne KoHBepTepa K KoHTpoanepy 8SMC5

Converter
232

wee
Device n
uakT e o] o
o o
re e
Company
network

Puc. 7.18: IIpumep koudurypamuu

Yro06bI cO31aTh CXeMy, TI0I00HYI0 IPUBEIECHHON BhiIile, moHaoburcs kourposuiep 8SMC5-USB (6e3 kopiyca),
UART to RS232 kouseprop (Waveshare RS232) u RS232 to Ethernet kouseprop ¢ TCP-cepsepom (MOXA

Router ‘

S t

MOXA Nport 5110
v

#5232 to Enern
TCP server

‘o Waveshare
RS232 board
AR 085232

Nport 5110). ITonnas peanbuas cxema OyueT BbINJISAETh TaK:

H~)3

8SMC5-USB
e

Company

network

Puc. 7.19: Cxema peasibHON KOHMUTYpAIUN

o lloaksmounte mwrary Waveshare RS232 k koutponnepy 8SMC5-USB mo crenyiormeit cxeme:
414
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(N2 RS232—>
Rx1 serial port, 3.3V logic |2 VCC

Tx1 serial port, 3.3V logic |4 GND
5V output 16 Rx <-- OUT
Digital GND for 3.3V and 5VjsH Tx--> IN

Puc. 7.20: Cxema monkitouenuss Waveshare RS232 x xourpostepy 8SMC5H

Ecau Bt ucniosb3yere kKouTposep SSMC5-USB-BS8-1 wmu 8SMC5-USB-B9-2, Bam Bce TakKe TMOHAI00ATCsT
kouTakTel RX, TX, 5V u GND, Ho 6Gpars ux Hajmo ¢ pazbema HDB-26.

Baxwuo: g cxembr u3 370t uHCTpYKINu Juann Rz u T HOMKHBI OBITH MOJK/II0YEHBI KAK IMMOKAa3aHO HA
cxeme Bbiine. R -> Rx, Tx -> Tx. Eciu Bol ucnoss3yere apyroit UART to RS232 komseprop, munun Rz
u Tz moryT ObITh MOAKIIOYEHBI HHAYE, HAanpumep Rz ->Tr, Tx -> Ra.

o [lopxuounre niary Waveshare RS232 k npeobpazosaresio MOXA Nport 5110 ¢ nomompio pazbema
DB9

e Ilonkiounre Ethernet kabeab u 60K TUTaHUsT, KOTOPBIH BXoauT B KoMiniekT noctaBku MOXA Nport
5110

o [loakurounre GJI0K nuTanust ¥ NOJABUKKY K KoHTposutepy 8SMC5-USB

e Brunounte koutposiep 8SMC5-USB u MOXA Nport 5110 kousepTop

7.2.3 Hactpoitka MOXA NPort 5110 koHBepTepa 4epe3 web nHtepdeiic

e B azpecHoii crpoke 6pay3sepa seegure 192.168.127.254 (IP-azpec yerpoitcrea MOXA NPort 5110 o
yMourdanuio). Beeaure maposib s J10CTyna K yeTpoicTBy.

HO,E[CKaBKa: Hapo.m) II0 YMOJIYaHUIO - «moxa»

192.168.127.254

Input password

Password :

| Submit |

e B pasnene Network Settings ykaxkure IP-agpec, Macky u MLII03 B COOTBETCTBUU C TAPAMETPAMU Ballei
JIOKAJIbHOH CeTH.
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MOXANA

=1 Main Menu

{1 Overview

~[1 Basic Settings

{1 Network Settings
B Serial Settings

EH] Operating Settings
~{1 Accessible IP Settings
E{] Auto Warning Settings
E{] Monitor

~(_1 Changes Password
-1 Load Factory Default
~(_1 Save/Restart

Network Settings

1P address 172.16.142.100
MNetmask 255.255.240.0
Gateway 172.16.128.1
1P configuration Static V|
DNS server 1 8.888
DNS server 2
SNMP Setting

SHNMP ®Enable O Disable
Community name public
Contact
Location

IP Address report
|Auto report to IP
|Auto report to UDP port 4002 |
|Auto report period 10 Iseconds

Tlocne BHeceHust TIOOBIX M3MEHEHWIT B HACTPOWKN KOHBEPTEPA HEOOXOANMO COXPaHUTh U Iepe3arpys3uTb

ycTpoicrBo!

Baxxno: Iloxamyiicra, obparuTe BHUMaHKE, 9TO TEEPh BaAM HY2KHO Oymer BBecTH HOBBIH IP-anpec ycrpoii-

crBa MOXA NPort 5110 B Be6-6pay3epe.

e B paszene Operating Settings Boidbepure pexum padborsr « TCP Server Modes.

‘2 Main Menu

-] Overview

-] Basic Settings

-1 Network Settings

H43 Serial Settings

- Port 1

E+3 Operating Settings
-1 Port 1

{1 Accessible IP Settings

H{] Auto Wamning Settings

={1 Monitor

~{_1 Change Password

-1 Load Factory Default
{1 Save/Restart

Operating Settings

Port 01
Operation mode TGP Server Mode ~ |
TCP alive check time ¥ |(D - 99 min)
Inactivity time 0 [0 - 65535 ms)
Max connection 4w
Ignore jammed IP ®ne O yes
Allow driver control @®no O yes

Data Packing

Packing length

| 0 (0 - 1024)

Delimiter 1

Delimiter 2

|D(Hex) [JEnable
] (Hex) []Enable

Delimiter process

Do Nothing V| (Processed only when Packing length is 0)

Force transmit 5 ‘(0 - 65535 ms)

TCP Server Mode
Local TCP port 4001
Command port 966

He 3abyapre ykasars Local TCP port, yepe3 KOTOPBIi OyIeT yCTAHABIUBATHCS COETUHEHUE.

Local TCP port

4001
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7.2.4 Ha4vano pab6ortbl ¢ nomowbto XlLab

Samycture XILab u cnenaiire cienytomee. IIpednosazaemcs, 4mo 6blueyKa3anbe WHCMPYKUUU N0 NOJKAI0-
YEHUI U HACMPOTKE ObLAU COOAI00EHDL.

IIpu nepsom 3amycke XILab nosgButcs craproBoe OKHO, B KOTOPOM Oy/IyT HAMI€HBI BA BUPTYAJIbHBIX YCTPOI-
CTBA.

Xlab 1.20.2

release date: 2023-06-19

Searching devices. .. 0 found.

URI Serial Friendly name Stage name

2 xwi-emu//C\Users\wladbeloviAppData\Roaming\XlLab.c... 2

One axis is selected. Exit Rescan Open selected Open last

Mo devices found? Settings ==

Haxxmure Settings u ycranoBure dbaar Enumerate network devices ma npasoit Bkiaajake. Breibepere TCP
nporokoi, Beeaure IP anpec MOXA konseprTepa v He 3abyapTe yKa3aTh MOPT. 3aTeM HAXKMUTE KHOIKY
Rescan B seBoit wactu craprosoro okua, XILab maiizer KOHTPOJIIIED TOAKIIOYEHHBII K KOHBEPTEDY.
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Device detection settings
XiLab 1.20.2
Probe devices
Bessd [ Enumerate non XIMC devices
| Er te network de
Searching devices... 2 found. nUMErStE netork devices
URI Serial Friendly name Stage name Protocol IP/Hostl:port]
1 xi-emu:///C\Users\wiadbeloviAppData\Roaming\diLab.c... 1 a-tepsff T | 172.16.142.100:4001 x |/
2 xi-emu:///C\Users\wladbeloviAppData\Roaming\XlLab.c... 2 wnet:ff ~
3 xi-tg 2.16.130.135:1820 9928 My super device

0 server(s) found.
One axis is selected. Exit Rescan Open selected| | Open last Virtual devices

Scan for local XIMC servers

B okue o6HapyKeHHs KOHTPOJLIEPa BLIOEPUTE HYKHYIO OCh. BbI MOXKETe yIPaBIATb UM B 00HOOCHOM PENHCUME
UM B MH0200CE60M Pedicume, ecan ObLIO BeIOpaHO Gosee omHOM ocu. JlOMOmHATETbHYI0 HH(OPMAIHTIO CM.

B Pyxosodcmee no wauary pabomuv, ¢ npozpammmvim obecneveruem XILab u Pyxosodecmeo no npoepamme
XILab.

IIpumeuanme: Korma IP-aapec ycrpoiicrBa HaiimeH, ciaeayeT MOHHMATh, 9TO IePeMEIeHne yCTPOMCTBA B
JPYTOe MECTO MOXKEeT MPHUBECTH K m3MmeHeHuio ero IP-aapeca.

7.3 8SMC5H Ethernet

7.3.1 OO6was nudopmayus

Nuorga BozHuKaeT HEOOXOAUMOCTb B YIAJEHHOM YIPABJIEHUH YCTPOUCTBOM, KOT/Ia PA3MECTHTh KOMITbIO-
Tep PAOM C YCTPOHCTBOM HE BCEraa yaoOHO WM HHOTrAA MpocTo HeBO3MOxKHO. KoHTposutep 8SMCS5 ¢
nogaepxkkoii Ethernet - 310 ycTpoiicTBO, KOTOPOE MO3BOISET KOHEYHOMY MOJIB30BATENO YIAJEHHO B3aU-
MOJIEHCTBOBATh C KOHTPOJLIEpOM aBuraresis depe3 cerb Ethernet. Kpome Toro, mosBiasercs dyHKIms
MHOrOIOJb30BATEJIBCKOr0 JOCTYIIA K OJ{HOMY YCTPOWCTBY.

7.3.2 BapunaHTbl nogkntoveHns

Baxkuo: IIpumepsl, onncanHbie B 9TOM IJ1aBe, aKTyaJ bHbI TAKXKE JIJI MHOIOOCHBIX KOHTPOJIJIEPOB, IIOAKJIIO-
YEeHHBIX B IIEMh ¢ MOMOILI0 Kabens Ethernet.

Hanpuwmep, Tpexocesoii kourposuiep 8SMC5-ETH-B8-B9 cocrour u3 aByX KOHTPOJLIEPOB (OIHOOCHOTO M
JIByXOCHOI'0), KOTOpbIe MOryT ObiThb ub0 coenuHeHbl Mexkiay coboii kabesem Ethernet, nu6o npocro naxo-
JIATHC B O/IHOM cerr. B 0boux citydasix KOHTPOJLIEPHI Oy/IyT BUAHBL B CETU W JOCTYIIHbBL Jjis PAOOTHI.
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P C Connect via Ethernet

|| Ethemet (TCP) r’m[@;@ (e3>
N ‘=00 | «00e
o=y

Win/Lin/macOS 8SMC5 with
Ethernet

Puc. 7.21: IIpumep moakIOUeHnsT HECKOIBKUX KoHTposepoB 8SMC5 ¢ mogmepskkoit Ethernet, coemnuennbix
B IIEMOYKY K KOMIIBIOTEPY

Konrposnep 8SMC5 ¢ noguepxkkoit Ethernet moxker 6bITh HOJAKIIO9EH K KOMIIBIOTEDY WJIA CETH PA3THIHBIMU
crrocobamu. B 3aBuCHMOCTH OT KOH(MDUTYPAIIUN CETH ¥ TOCTYITHBIX PECYPCOB BO3MOKHBI HECKOJIBKO BAPUAHTOR
MTO/IKJTIOYEHUS.

B mamHOM pasgesie pacCMOTPEHBI CJIeAyIolue CIleHAPUH:
o [Ipamoe nodxarouenue k xomnvromepy bez Unmepnema u DHCP
o [lodxarouenue x komnovromepy ¢ docmynom 6 Unmepnem
o [lodxmouernue wepes USB-FEthernet-adanmep

o Voanrennnii docmyn wepes VPN

7.3.2.1 MNpsimoe nogknto4veHue Kk komnbiotepy 6e3 Nnteprera n DHCP

B sTOM crieHapun KOHTDOJIIEP COEIWHSIETCS C KOMIBIOTEPOM HAMpsMyio depe3 kKabenb Ethernet. Kommbio-
Tep MpW TOM HE WMeeT J0CTyna K ceru MuTepHer, a aBromarmdeckasi Bbraada 1P-amgpecos uepes DHCP
OTCYTCTBYET.

o IloakmoumTe KOHTPOJIEP K KOMIBIOTEPY € IMOMOIIbI0 Kabeas Ethernet;
e Ompenennre, kKak HacTpoeH IP-agpec KoMmbioTepa:

— Eciim y koMmIbroTepa BKJIIOYEHO aBTOMarmyeckoe moJsydenme IP-ajgpeca, koHTpOJIIED
oyzaer oxxkugmath orBera ot DHCP-cepBepa B TeueHue 45 ceKyH/I. 3aTeM OH aBTOMATHYECKA
HasHauuT cebe IP-agpec B nuamasone 169.254.xxx.xXxX ¢ Mackoil nogceru 255.255.0.0. 910
[TO3BOJISET ABTOMATHYECKU OOHAPYKUTH KOHTPOJLIED.

— Ecium y kommbroTepa ycranoBJieH crarudeckuii IP-ajgpec, KoHTpOs1epy HEOOXOAMMO BPYU-
HYIO Ha3HAUYUTh aJpec B Toi ke mozaceru. Hampumep, ecnn y kommnbioTepa IP 192.168.1.10, 10
y KOHTpOJLIepa aosizked 6birh 192.168.1.X (rae X — st060oii cBOOOIHBII ajapec B ceTn).

e Ucnons3yiire yruaury Revealer, jiis obnapyxkenust kourposiepa B ceru (cM. 2aasy 7.3.3).
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O, Revealer 2.0.11 - O X
Search
SSDP Devices URL/IP
Standa 8 SMC5-USB (with Ethernet support) [S/N 9946] http:/169.254.100.152:80/index htm i ¥
Legacy Protocol Devices URL

Puc. 7.22: TIpumep o6HAPYKEHHOTO KOHTPOJLIEPA, [OIKJIIOYEHHOTO K KoMIbioTepy depe3 Ethernet, rae kom-
npforep He uMmeer jgocryna B Marepuer

e IIpu mHeobxomumocTu u3dmenure IP-aapec KouTposaepa. Bbl Mmoxkere caemars 9T0 B pa3ese 6e6-naHenb
admunucmpamopa Kourposiepa. Mcmoabsyiite «0000» B KadyecTBe mapoJid.;

___PC

\\\ @ ©

Win/Lin/ﬁOS 8SMC5 with
Ethernet

Puc. 7.23: IIpumep npsiMmoro moJkaodenus kK Kommnbiorepy 6e3 Unrepuera u DHCP

Ethernet (TCP)

7.3.2.2 MopgknoyeHne K KOMMbIOTEPY C Aoctyrnom B MHtepHer

B nanHOM ClieHApUU KOMIBIOTED, K KOTOPOMY MOJIKJIIOYEH KOHTPOJLIED, UMeeT nocryi K Uurepuery u pabo-
raer yepez DHCP.

o Ilouk/rouure KOHTPOJLIED K KOMIBIOTEPY (B 9TOM Cily4ae y KOMIIbIOTEPA JOJKHO ObIThb 2 CeTeBbIX
unrepdeiica) WM JOKAILHON ceTr ¢ moMoInbio kabers Ethernet;

o Tlomoxaure, moka Bamm DHCP-cepBep masunauut IP-agpec konTpO/IIEPY;
e Ucnonb3ys yruaury Revealer, naiigure kourposuiep B ceru (cMm. zaagy 7.3.3).

HpnMepr IIOAKJIFOYEeHN A
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Internet
PC

Ethernet (TCP) — — Ethernet (TCP)
— \\
005

Win/Lin/macQS 85 C5W|th
Ethernet

www Ethernet (TCP)

Puc. 7.24: Tlpumep cxembl noakarodYenus KoHTposaepa 8SMC5H B jToKaIbHOM ceTu ¢ BbIxOmoM B HTEpHET
(xouTposep noxkoden k ITK ¢ nByms ceresbiMu unrepdeiicamu)

Internet

WW

Puc. 7.25: Ilpumep cxembl noakodenns KOHTposiepa 8SMC5H B jtokaIbHOM ceTu ¢ BbIx0aoM B VHTEpHET
(KOHTDOJLIIED HOJAKJIIOYEH K MApPIIPYTU3aTODY )

7.3.2.3 Mogkntoyerne yepe3 USB-Ethernet-agantep

Eciu y xoMmbroTepa TOMHKO OIUH CETeBOM mHTEpQEIiCc, yiKe 3aHATHIN MOAKII0UYeHneM K VIHTepHeTy, MOXKHO
ucmonb3oBark USB-Ethernet agamrep.

e TloakuounTe KOHTPOILIEP K KOoMIboTepy ¢ nmomorisio USB-Ethernet agamrepa;
o Ilonoxnure, noka Bam DHCP-cepsep naznauur IP-anpec konTposuiepy;

e Ucnonn3ys yrunuty Revealer, naiigure konTposiep B cetu (cM. zaasy 7.3.3);

Internet
Connection via Ethernet
(network card or USB
Ethernet (TCP) to Ethernet adapter)

WWW Ethernet (TCP) ” ?
G

Router_l PC PC 8SMC5 with
E NN NN Ethernet
00 00

Win/Lin/macQS

Puc. 7.26: TIpumep cxembr noakouenust kouTpostepa 8SMC5H k kommboTepy yepe3 USB-Ethernet amamrep

7.3.2.4 YpanenHobin poctyn 4yepe3 VPN

Ecnu kouTposutep Haxoautcs B opuce U BaM MPUXOIUTCA paboTaTh ¢ HUM YAAJIEHHO, HAIPUMED, U3 APYroro
oduca nnu goma, 10CTy MOKHO 1oayduTh depe3 VPN-nogkiouenue.

L] HOLLK.HIO‘II/ITQ KOHTPOJIJIEPp K KOMTIBIOTEPY WJIN K JIOKAJILHOM CETH;

o llomoxaure, moka Bamm DHCP-cepsep nazunauut IP-agpec konTpommepy;
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e Hacrpoiire VPN-coeunenue;

e Ucnonn3ys yrunury Revealer, naiigure kourposiep B cetu (cM. zaasy 7.3.3);

Internet
A
Company server (Www ) Company server
Ethernet (TCP) 'ﬂ_a( . rﬂ_aJL Ethernet (TCP)
______ Em— Miiiss! P
| | Router Router | |
L pc PC 1 pc — PC — PC — PC
Y B9 FC Y B F
25 5 g5 I
v onnection via Etherne v
Win/Lin/macOS (Lnetwortk card ntrluss tulEthernet adapter) i Win/Lin/macOS
{eF5m)> |
o10e
8SMC5 with
Ethernet

Puc. 7.27: Tlpumep cxembl yaajaeHHOro JocTymna K KoHTposiepy 8SMCH uepe3s VPN-mogkaouenne

7.3.3 ABTtomMaTtu4eckoe obHapy)eHue ycTpoicTsa

«Revealers sTo ymobnas kpoccniardopMeHHas yTHANTA s TTONCKA YCTPOMCTB B JoKadbHOM cetn. Ona
moiepkuBaeT mpoTokoa momcka Standa 8Ethl. Ckauars yTuanTy MOXKHO CO CTPAHHUIBI [TPOTPAMMHOTO

obecrieueHu.

) Revealer 2.0.9 — O 4

Search

S50P Devices LIRL
Standa 8SMC5-USB (with Ethernet support) [S/N 9946] hitp/172.16.132 187 80/index . htm il -:P

Legacy Protocol Devices URL
172.16.131.37 http:/M72.16.131.37
172.16.143.106 http:/172.16.143.106
172.16.143.109 http:/M172.16.142.109

Puc. 7.28: [Tomp3oBarenbckuit narepdeiic yruutel «Revealers

T'paduyeckwmit nosb3oBarenbckuii uarepdeiic yrunurer «Revealers ovens mpoct B ucmonbp3oBanuu. Haxka-
THe Ha KHONKY Search 3amycTur ckanupoBanue JokaiabHol cetu. ITocie sToro Bee kouTposuiepsr 8SMC5H ¢
nonepxkkoit Ethernet, naiinenunie B Bameil 1oKaabHOM ceTn, OyayT nepeunciensl HA naneau SSDP Devices
B BUJE KJIUKAOEIbHBIX CChUIOK. [Ipy HaXKaTuu HA CCHLIKY OTKPBIBAETCS BAIl CHCTEMHBIN Opay3ep 1Mo yMoJI-
YaHWIO W MEPEHANPAB/ISETCS HA BeO-cTpaHuily nHTepdeiica aIMIHICTPUPOBAHUS.

Ilpenynpexaenume: «Revealers ucnosib3yer mupokoseniareababie UDP u SSDP 3anpocet. Ilpu naxa-
THHM Ha, KHOMKY Search mcnosb3yrorcs oba mporokosna. Hampumep: Ins moucka kouTposuiepoB 8SMC5H
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¢ nommepxkkoit Ethernet, npuarepos, M®Y, ceTeBhIX AUCKOB, BUIEOKAMEDP U T.IT. UCHOJb3yIOTCs SSDP
3ampochl. [loapobree o SSDP moxkmo mpounTarh 371ech. BaXkHo oTMeTrnTs, ncnoab3oBanne «Revealers
MOKET ObITh HEXKeJIATeJIbHBIM /HEBO3MOXKHBIM B CETSX, [JIe B TOM UJIA UHOM BH/IE 3AIIPEIIEHbI IIUPOKOBE-
marensasie UDP/SSDP 3ampocst.

7.3.4 laHenb agMUHNCTPUPOBAHUA

Kourposaep 8SMC5 ¢ moanepxkkoii Ethernet ocuamen Be6-unrepdeiicoMm aIMIHACTPUPOBAHNUS, KO-
TOPBIH [MO3BOJISIET KOHEYHOMY IOJIb30BATEI0 YIPABIATH CIyKOAME YCTPONRCTBA U OTCJIEXKUBATH COCTOSHUE
CUCTEMBI.

q . .
-s‘tanda About device Software Manual FAQ Service Tools

Standa 8SMC5-USB with Ethernet support

Password

© Copyright 2022,

Puc. 7.29: Crpanuna Bxona B wHTEPdEHC aIMAHICTPUPOBAHUST

Hns nocryna x Beb-unTepdeiicy ycrpoifcrsa Heobxonumo orkpeits URL http://[address], tae [address] sBas-
ercsa IP-anapecom yerpoiicrsa B Baiiieil JIoKaIbHO ceru (y3HATH KOTOPBIA MOXKHO B T.4. UCHOJIb3ysl HPOrPAMMY
«Revealer»). Eciu Bbl nestaere 910 Buepsble (uiu oTK/I09MIM coxpatenue (aiisios cookie/napousieii B cBoem
Opaysepe), BaM HEOOXOAMMO MPOHTH ayTeHTUDUKAIINIO.

IToackazka: Wcnmosb3yiiTe «0000» B KauecTBe MAapoJid MO YMOJJTYAHUIO

7.3.5 Hauano pa6otsl c XlLab

IIpu mepBom 3amycke MOABUTCH CTAPTOBOE OKHO, B KOTOPOM OyyT HAil/I€HbI 1B BUPTYAJbHBIX yCTPONUCTBA.
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XIlab 1.20.2

release date: 2023-06-19

Searching devices. .. 0 found.

URI Serial Friendly name Stage name

2 xi-emuw:///C:\Users\vladbeloviAppData\Roaming\XlLab.c.. 2

One axis is selected. Exit Rescan Open selected Open last

Mo devices found? Settings ==

Haxxmure Settings, ycranosure daar Enumerate network devices B npaBoil Bkiajke. Boibepure mpoTokos
TCP, seeaure IP-anpec kourposuiepa 8SMC5H ¢ nomuepxkkoit Ethernet. 3arem naxkmure kuouky Rescan B
JeBoit Bkiaake, XI1Lab obHapyuT KOHTpOJLIEp, MOAK/II0UYeHHbII depe3 Ethernet.

Device detection settings
XILab 1.20.6
e Probe devices Protocol  IP/Hostl:port]
release date: 2024-01-12 ; s
[ Enumerate non-XIMC devices il v [172.16.143.187 x |t
] Enumerate network d EA |
Searching devicss... 1 found. umerate network devices -
URI Serial Friendly name Stage name
1 xi-emu:///C:\Users\vladbeloviAppData\Roaming'XlLab.conf/V_17serial=1 1
2 xi-emu///C\Users\vladbelov\AppData\Roaming\XlLab.conf/V_27serial=2 2
3 xi-tcp://172.16.132.187:1820 9946
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 | (Openselected  Open last
Delete selected New user Copy to remate > < Copy to local New user Delete selected

B okue 06HapyKeHrs KOHTPOJLIEPa BLIOEPUTE HYKHYI0 OCh. BbI MOXKeTe yIPaBJ/IATb UM B 00HOOCHOM PEHCUME
UM B MH0200CE60M Dedicume, eciau ObLIo BeIOpaHo Gosee omHOM ocu. JlomomHuTebHyI0 HHGOPMAIUTIO CM.

B Pyxosodcmee no wauwary pabomu, ¢ npozpammmvim obecneveruem XILab u Pyxosodecmeo no npoepamme
XILab.
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FAQ

8.1 No device found / Can’t open device

o [lodxaouernue wepes USB
o [Iloodxaruenue uepes Ethernet

o [Todkaouernue wepes 8Ethl adanmep

o [lodxaouenue wepes Serial to Ethernet xonsepmep

8.1.1 MoakntodeHne 4epes USB
XiLab umu apyroe nporpamMmMuOe ObecIiedeHre He BUIUT KOHTPOJLIED.

e Komnbiorep He obnapyxkuBaer KoaTposiep no USB:
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(o
[ LED Blinking ]

8SMC4/5-USB board: yellow LED

onnect 8SMC4/5-USB to PC
LED OFF

Technlcal support

8SMC4/5-USB board: "Status" LED is
active when device is power supplied
(without usb connection)

j

- Change USB cable

- Change USB port

- Reconnect USB

- Reinstal the driver

- Change USB hub

- Change PC

- Reconnect power supply connector

- Pay attention to electromagnetic interference

.

- The controller to go down due to the overcurrent protection (the hard
stop of the motor can lead to the current surge due to recuperation)

KommenTapmii kK cxeme:

Haubonee yacras npuyunna momobHOTo poia omuboK - 310 npodbaemsr B pabore USB-xaba, kabemnsa uiu mpobdite-
Ma ompejenenus supryaiabHoro COM-mopra B onepanuonnoit cucreme na ucnosbdyemom I1K. Tompobyiire
BOCIIPOM3BECTHU JIAHHYIO OIMUOKY HA JAPYroM KoMIibioTepe wim ¢ Apyrum USB-xabom, eciin OH UCHOJIB3YeTCs.

CTBYIOIIIEE C KOHTPOJIJIEPOM, 3aKPBITO.

IIpenynpexaenane: Ommbka «Can’t open device» mim dynkius «open device()» BosBpa-
miaer -1. Bubamoreka Libximc paboTaer ¢ KOHTPOIIEPOM B pEKUME IKCKIIO3UBHOIO A0CTyna. KaxKabrii
KOHTPOJLIEP, OTKPbITHIA Gubanorekoii libxime (XiLab Toxe ucnonb3yer sty 6ubinorexky) JoazkeH ObITh
3aKPBIT, MPEXK /e YeM MOKeT ObITh MCIIOIb30BAH JAPyTruM mporeccom. [loaTomy mpexe 4eM monbITarbes
OTKPBITH KOHTPOJLIEP 3aHOBO, IPOBepbTe, 9T0 Xilab wiu apyroe mporpammuoe obecriedenne, B3anMOIeH-

Huxe nmpuBesieHbl KapThl J€HCTBUI JIjI9 HE HANIEHHOTO KOHTPOJLIEPA.

Windows:

8.1. No device found / Can’t open device
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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

1 r ~

Specify XIMC_driver.inf
[ Technical support ] pecify _driver.in

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 IIposepnre, uro COM-1iopT, coorBeTCTBYIOMU BallieMy KOHTPOJLIEPY, npucyrcrsyer B ducrnerdepe
ycrpoiicts. Kourpostep momxken orobpaxkarbesa kak «XIMC Motor Controller (COMn)». Eciu kou-
TPOJLIED HE PACIO3HAH, MOMPOOYTe MePEyCTAHOBUTH /ipaiiBep KOHTPOJIIEPA BPYUHYIO.

¢ ITonpoGyiite orkpbite COM-1I0pT KOHTpPOJLIEPA B JH000M IIPOCTOM HOCJIEI0BATEIHLHOM dMyJidTope (Ha-
upmep, Putty) u ornpasbre KOHTPOILIIEPY OJIHY U3 IPOCTHIX KOMaH/, («Stop», «sstp», «zeroy, «GETS»,
«GETI»). ITapamerpbl 10/KIII04YeHHs OLKUCanbl 30ech. QrcyrcrBue omubOK O3HAYAET, YTO KOHTPOJLIEP
paboTaeT MpPaBUILHO, U TPOOJIEMa BBI3BAHA, MCIOIb3yEMbIM MPOTPAMMHBIM 00ECTIEIEHUEM.

https://youtu.be/lzwDACaJHvQ ‘

Buneo-pykoBoacTBO IO IepeycTaHOBKe JIpaiiBepa

Linux:
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[ Direct USB connection ]

|

Check and appearance of a new
Jdev/ttyACMn. "n" is the number of
devices

"Can"t open device" error occurs
You may need to check
fdev/ximc{serial_number}
{serial_number} - 8-digit hexadecimal number 1. Check whether "Enumerate non-XIMC

- ‘ devices" in Program configuration tab marked in

[ Technical support ] l AppImage

2. Create file /etc/udev/rules.d/31-ximc.rules
3. Add the next line info it:

Is 85MC4/5-USB detected by AppImage? SABSYSTEM=="usb" ,ATTR{idVendor}=="067b",
MODE="0666"

It should be ilable for reading and writing idvendor can be found by executing lsush
command

Vs \

[ Technical support ] [ Have a nice work! ]

Network adapter

L

Please refer to 8SMC4-USB-Eth documentation

Paragraph 7.1 in User manual

\ J
; v :
Technical support Have a nice work!

e A
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Controller is visible as

... to USB adapter /dev/ttyUSB device in 0S5
. [ Technical support ]
For example: UART to USB adapter You can use the next command in =
order to find USB device:
Is -al jdev/tty*

.

Connect to the device with
root privileges

L

' ~ Try to open it in AppImage
"Can  t open device™ error occurs

1. Check whether "Enumerate non-XIMC
devices" in Program configuration tab marked in
AppImage

2. Create file fetc/udev/rules.d/31-ximc.rules
3. Add the next line info it:
SABSYSTEM=="usb",ATTR{idVendor}=="067b",
MODE="D666"

idVendor can be found by executing Isusb
command

KommenTapuit k perrenuio npobiembl «Can’t open devices (2 Berka):

IIpu pabore ¢ npeobpasosaresem USB-UART (a rakxke USB-Ethernet, USB-Bluetooth u T. 1.) B Linux on
orobpazkaercs Kak ycrpoiicrso /dev/ttyUSB. XiLab orofpaaer ero B CLUCKe, HO LIPU LOIbITKE OTKPbITh
BO3HMKaET OMmmoKa «can’t open device» m3-3a OTCYTCTBUST COOTBETCTBYIOIINX TPAB JAOCTYTAa K YCTPOHCTRY.

Hns pemennsi fauHoi npobiaemsbl coznpaiire daiin: /etc/udev/rules.d/31-xime.rules n mobasbre B HEro cie-
JYIOILYIO CTPOKY:

SUBSYSTEM=="usb", ATTR{idVendor}=="067b", MODE="0666"

Waentudukarop idVendor MoKHO HARTH C TOMOIIBIO KOMAHIHI [SuSh.

IIpumeuanume: OmauM U3 BO3MOYKHBIX BAPUAHTOB pereHus mpobiembl «device not founds ssisiercs mo-
OaBJieHme TONIB30BaTe st B rpyty dialuot. Baxk#Ho: mocse qobasienust B rpynny HEOOXOIUMO TIEpe3arpy3uTh
KOMIIBIOTED.

Mac OS:
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£
1

Check an appearance of new

/dev/usb.modem.{serial_number}

{serial_number} - 8-digit hexadecimal

number 4{ Technical support ]
n

Is -1 /dev/

L

[ Is 8SMC4/5-USB detected by XiLab? ]

L

[ Have a nice work! ]

8.1.2 MoakntoyerHue 4vepe3 Ethernet

IIpumeuanmne: Ilpu BBIMOTHEHNN ONMMCAHHBIX HUXKE AeiicTBuil mpemmosaraercs, aro 8SMC5-ETH konTpost-
Jiep BKJIOYeH u paboraer

e Bugen am Bamr KoHTpoJsiep B mporpamme «Revealer» ?
Ecan ga:

— Yr00BI MOAYYUTH AOCTYH K MaHETH IMUHACTPHUPOBaHus, Haxkmute Ha IP-aapec. Ecman
MAHEJIb YIPABJIEHUs OTKPBIBAETCs, 3HAYUT Balll KOHTPOJLIEp paboTaer HOpMaIbHO!

IToackaszka: Ucnoan3yiite «0000» B KadyecTBe MapoJisi MO yMOJJYAHUIO

Eciu Hert:
— IloakarounTe KOHTpoJLIep K KoMnbiorepy mo USB:

x HWcmonp3ys Xilab, ybeaurecs, uro ycranosiaena sepcus nporruBku 7.0.11 uaun Beimre.
Bor MozkeTe mpocMOTpeTh BEPCUIO MPOITHBKE BO BKJaAKke «About device» B HacTpoii-
kax XILab. IIpu HEOOX0AMMOCTH OOHOBHUTE IIPOIIUBKY.

* Yoenurech aro noaxiodennsiii o USB konrpossep paboraer npasuibo. diist 37010
3arpysute mTpodUIb U BLITOJHUTE JTI000€ IBUKEHUE. J[AA Nposepky Mbl PeKOMEHIYEM
ucnoavaosams XILab.

— Orkiiounre «Bpanamaysp 3ammurauk Windows».

— IloakirounTe KOHTpOJLIEp K KOMIObIOTepy ¢ momomnibio Ethernet kaGess:
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+ [IpoBepbre, BUJAEH /T KOHTPOJIJIEP B U30JHPOBAHHON ceTn ¢ moMoIpio revealer. Ilpu
HEOOXOIMMOCTH UCIOIB3YiiTe revealer misa m3amenenus [P-agpeca Bamero KOHTpoJLIE-
pa. UTobbl u3MeHUTH HACTPOMKY B OKHE revealer, Haxxkmure Ha, mectepenku. Hampu-
Mep, BBl MOKETe YCTAHOBHUTH crarmueckuii IP-agpec mjs Bamero KoHTposiepa.

e B Baimeii cetu ycranoBjien DHCP cepBep?
Ecan pa:
— Ybenutech, 9TO KOHTPOJIIEPY ObLT mpucBoen [P ampec.
— Ybenurech, YTO KOHTPOJLIEP HAXOAUTCH B TOH K€ IIOACETH, YTO M Balll KOMIILIOTED.
Ecan Her:
— Bur moxere ycranoButs DHCP cepsep.

— Ucnonw3yiite revealer, 9To0bl ycraHoBUTH crarudeckuit [P-agapec mmsa Bammero KOHTPOT-
snepa. Utobbl M3MEHUTH HACTPONKM B OKHE revealer, Ha>KMUTE Ha IIECTEPEHKH.

8.1.3 MoakntoyeHune 4yepe3 8Ethl agantep

IIpumeuanmne: Ilpu BBITOTHEHNN OMMCAHHBIX HUKE JAEHCTBUI MTPEANONIAraeTCs, YTO KOHTPOJIIEP U aJanTep
8Ethl Bkitouennsr u paborator. KorTpomnnep, mogkiaodenubii depe3 8Ethl amanmrep, MOXKHO OTKPBITH IO
MIPOTOKOJTY Xinet.

e Bunen jqim Bamr KoHTpoJsiiep B nmporpamme «Revealer» 7
Ecan pa:

— YT0o0BI MONIyYUTH AOCTYI K TAHEIW AIMUHUCTPUPOBaHusd, Haxkmure Ha IP-agpec. Ecin
[aHe/b ylupasJjeHus oTKpbiBaerca u Ha «Common panel» orobpasuTcs cepuilHblii HOMEP
BAIIEro KOHTPOJIIEpa, 9T0 o3Hadaer, 4To ajganrep 8Ethl paboraer nHopmasabHo!

HO,I[CKaBKa: HCHOJIB3yI71Te «admin» B KadecTBe JIOrMHA U IIapoJid 1mo ymoJi9aHuro

Ecau Her:
— Tepesarpysure koutpoanep n SEthl! amanrep
— B pasgene «Motion control» 3amycrure/nepesanycrute «libxime servers
— Orkuiounre «Bpanamaysp 3amurauk Windowss

— Iopr 49150 me nosken ObiTh 3absi0kupoBaH. [IpuunHOl GIIOKMPOBKY 3a4aCTYI0 MOXKET
ObITh Haguuue antuBupycHoro 1O mam mporpammbl, OTCIEKUBAMONIEH U (DUIHTPYIOIIEH
cereBoii Tpaduk (GpaHIMaYyIPHI)

e B Bareit cetu ycranoBjien DHCP cepBep?
Ecan pa:
— Yoenutech, uro 8Ethl amantepy Ot npucBoen IP-amgpec
— Y6enutech, uro 8Ethl amanTep HAXOAUTCS B TOM K€ MOJACETH, YTO U BAIl KOMIIBIOTED
Ecau Her:

— Bor moxere ycranosurs DHCP cepsep

L Apruxyn 6si1 m3menen B 2020 T., paHee ycTpoicTBo mMeno aprTukya SSMC4-USB-Eth.
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— Bbr Mmoxere naznavums cmamuveckud IP-adpec Bamemy 8Ethl amanrepy

8.1.4 MoakntodeHue 4epe3 Serial to Ethernet koHsepTep

Ilpnmeuanue: [Ipu BHITONHEHNN ONMCAHHBIX HUYKE JE€HCTBUI MPEANOIATAETCS, YTO KOHTPOJIJIEDP BKJIIOYEH U
paboraer. Kourposiep, noakmodenubiii gepe3 Serial to Ethernet kousepTep, Kak npaBuio, MOKHO OTKPBITH
o nporokosry TCP.

e Kak mpaBujo, mpeobpa3oBaTein UMeIT CBeTOANOAHY0 nHankanuto. Oua padboraer? Ecau Her, To cKO-
pee BCEero Balll KOHBEPTEP He pabOTaeT MO TEXHUYECKUM TPUIHHAM

e Konseprep nepemaer nanubie? s npoBepku TpedyeTcs: 3aMKHYTh KOHTAKThl Rx u Tx mMexmy coboii.
Ilepenanmbie maHHBIE JOMKHDBI OBITH BO3BPAIEHBI 0OPATHO

e IIpaBunbuo u monkiroueH kKouseprep? Kak mpaBuiio, ucrnosb3yercs coeqmaenne Rx -> Tx, Tx -> Rx,
HO HEKOTOpPbIe TTPOM3BOAUTENN TPeOyIoT nojakiodenns Rx -> Rx, Tx -> Tx

e Ycranonien nu B Bameit ceru DHCP-cepsep? Yb6eaurecsh, aro kouBeprepy mnpucsoex IP-anpec

e Kouseprep nojkioueH Hanpsamyo K komibiorepy? Konseprep MoxKeT HAXOAUTHCS B APYLOH MOICETH.
3/1eCch MOMOTYT HABBIKM CHCTEMHOTO aIMUHUCTPATOPA,

IIpumeuanune: OripasisiiTe CBOM BOOPOCHI C IOAPOOHBIM OIUCAHUEM IIPOOIEMbI B TEXIOIJIEPKKY:
e 3ajarTh BOIpoC
e Hammcarn wa mouty: 8smcd@standa.lt

e 3amaiite Bompoc B Telegram: @SMC5TechSupport

8.2 He ypaérca BpawaTb MOTOPOM MpU MOMOLLU KOHTpoOJJiepa

o Koumpoanrep 6 cocmoanuu Alarm

Momop eubpupyem, epawerus Hem

o Mexanuueckoe 3aKAUHUSAHUE

o J[suzamenb He peazupyem Ha KoOMaHIb, 08UNCEHUA

8.2.1 KonTposnnep B coctosiium Alarm

ITpumeuanmne: IlonpobyiiTe Haxkarh Stop B TiaBuHoMm okue Xilab. DTo ybupaer cocrosiaue Alarm.

Ecsin nannbiii cnocob He noMoraer u Alarm mosiBiisieTcss CHOBa, TO:
e Haxomsce B XiLab, mepeiinure Bo BRIaaky Mazimum ratings.
e Ilocrasre ramouky uanporus omiuu Sticky Alarm flags. Haskmure Ok.

o Haxxkmure Stop B rmaBuom okue XiLab, Beiiins u3 cocrosaus Alarm. IToBropure mocieoBaTebHOCTD
JelicrBuil, KoTopas npusesia K Alarm.
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e Cuenaitre ckpuHIIoOT TyiaBHoro okua Xilab u ornpaBbre ero B TeXoepKKy ¢ HOAPOOHBIM OMUCAHUE
TpOOJIEMBI.

8.2.2 Motop BubOpupyert, BpalleHnUst HeT
VYV nannOil pO6IEMBI MOYKET ObITh HECKOJBKO MTPUYNH:
e YcraHOBJIEH HEKOPPEKTHBIN HPOMUIIb /Uit BALIEIO MOTOPA,/TI0BUZKKH.

— Tloumure HanbOIEE COBMAIAMONINN MO HA3ZBAHWIO C MCIOIB3yEeMOIl TMOABUIKKOM MPOQUIb B MANKE
¢ npodunsivmu B XiLab.

— PekoMenmyercss cOXpaHUTb TEKyILyio KoHdurypammio B ¢aitn. Iasg 3roro HeoOXOZMMO B OKHE
Settings nporpammbl XiLab naxare Save settings to file (cm. nacmpotixu npoepammo, XiLab),
BBIOPATDH MyTh, KYy/ld COXPAHUTb HACTPOHKHU. 3arem 10T (hailil OTIPABUTH B TEXIOMJIEPIKKY C
OTHMCAHUEM TTPODJIEMBI.

e HenpaBuibHO HacTpOeHBI KOHIEBBIE BBIKJIIOYATEJIM, B PE3Y/IbTATE UEr0 MOJBUKKA yexaja B
KoHIIEBUK. OGBIYHO 3TO MOXKHO YBHIETH 110 3arOparoluMcs HHAUKaTopaM B XiLab.

[ XlLab 1.19.1 - Axis1 — O X
Power Control
Settings...
Power voltage: 239V
Power current:  -53mA 0 000 m m Charts...
- | |
Temp.: 42.3°C SrTE
Motaor
Speed: 0,000 mmjs 0
Command: Unknown Go home
Power: Off
1] 5 10 15 20 Cycic
D P IS T U T T T T T T I T I O S 0 I S D 2
Program | €ro
Sync buf free: 32 Stop
14 <4 - b 4
Save log
Move to | 0.000 mm 5]
Clear log
Shift on | 0.000 mm 5]
Exit
Date Time Source Message
EEFR

OCHOBHOI NPUYMHON HEKOPPEKTHONW HACTPOMKM KOHIEBUKOB SIBJISETCS OUIMOOYHBIH npoduib KOHMU-
rypaiuu Jjis MO3UIUOHEpa, (CM. Tpeabayiuii myHkT). Mndopmanusa mo caMocTosTensHol HacTpoiike
HAXOANTCS B pasdene pywnas nacmpotura npopuas. Ilpn nmpobaeme Takoro posia peKoOMeHiyeTcst 00pa-
TUTHCA B TEXIOJJIEPAKKY 3a JIONOJTHUTEIbHON TOMOIIHIO.
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— Takzke ogHUM W3 IPOLABJIEHUN IPOOIEMBI C KOHIIEBUKAMH MOXKET ObITh Me€XaHUIecKoe 3aKJIH-
HUBaHMeE (CM. CJIeAYIOMHUii MyHKT).

e CropesBmras o6MOTKa MOTOpPA, MPOOJIEMBI C KOHTAKTOM B pa3béme u T.i. /{maraocTupoBaTh mpo-
6J1eMbI TAKOTO POIa, MOXKHO camocToaTeabHO. Jljst aroro B Xilab ecTh BO3MOXKHOCTDH BBIBECTH I'papUKH
HaMpsKEeHNs U TOKA BO BpeMs paborsl MoTopa. B mcmpaBHOM MOTOpE TOK B OOMOTKAX MEHSETCH IO
CHUHYCY WJIN KOCHHYCY. B cioMaHHOM MOTOpE OYIyT 3aMeTHBI CUJIbHBIE OTINYNsT (DOPMBI CUTHAJIOB OT
TapMOHUYIECKON.
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Charts Axis1 B
360 380 400 Contral
| ] ]
- 150 : ; [] Position
E 100 [] speed
.
E E a0 [] Encoder
‘g . [] Power voltage
-3l
IE Power current
-100
10 - USE voltage
] USE current
< 3 E Winding A voltage
" -
g > 04 Winding B voltage
E 5 E Winding C voltage
3 Winding A current
-10 - Winding B current
10
1 Winding C current
& - ] PWM Level
§1} . [] Temperature
"—}; 0] [] joystick
] [] analog input
-5 [] Flags
= 500 —; Start Stop
5 E 0 View Save
= ]
d -s00 Export to CSV
-1000 -
1000
o 500
Ta
iz
d -s00
-1000 i I i I i I
360 380 400
£ >

data zize: 484 KB run

Puc. 8.1: Ucnpasusrii caydait

Ha rpadunkax muke BUIHBI MpobaeMbl. Hampumep, oTcyTcTByeT TOK depe3 ooMoTKy B. BeposTwHo, B
Heil mMeeTcst pa3pbiB. Takyke MCKAXKEHBI OCTAJIbHbIE (POPMBI HATIPSAXKEHUN ¥ TOKOB.
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Charts Axis1 B
360 380 400 Contral
| ] ]
- 150 : ; [] Position
E 100 [] speed
.
E E a0 [] Encoder
‘g . [] Power voltage
-3l
IE Power current
-100
10 — USE voltage
] USE current
< 3 E Winding A voltage
" -
g > 04 Winding B voltage
E 5 E Winding C voltage
3 Winding A current
-10 Winding B current
10
1 Winding C current
& - ] PWM Level
§1} . [] Temperature
"—}; 0] [] joystick
] [] analog input
-5 [] Flags
= 500 —; Start Stop
5 E 0 View Save
E ]
d -s00 Export to CSV
-1000 -
1000
o 500
Ta
iz
d -s00
-1000 i I i I i I
360 380 400
£ >

data zize: 484 KB run

Puc. 8.2: Nmetorca npobisreMbl ¢ MOTOPOM

s quarHocTuKy mpobJieMbl yCTAHOBUTE MAJIEHBKYI0 pabouyio cKopocTh (1 111/c - ONTHMaIbHO) U TojaiiTe
KOMaHy nBukenwus. Jlajee BKJIIOYUTE BHIBOJ rpadMKOB HANPSKEHUI W TOKOB B 0OMoTKax A u B u rpa-
dux noanoro roka B XiLab (kuouka Charts, nanee ormerbre rasoukamu). Ilomoxaure HEKOTOPOEe BpeMs,
noka rpaduku nocrpogrcs. [locsie 3roro pekomenjiyercs orupaBurTh uX (KHOIKA Save Jisd COXPAHEHHs )
B TEXTOIIEPKKY C TOAPOOHON (hopMyanpoBKoii mpobiembl. MHOrma npu Cropesimeit 00MOTKEe HEBO3MOXKHO
mork3oBaThesa Xilab u3-3a mocTosinHOM mMOTEpH yCTPONTBA, W BBIBOM, IPAMUKOB CTAHOBUTCS HEBO3MOXKEH. B
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9TOM CJIydae TaKzKe OOPATUTECh B TEXIOIEPKKY C MOAPOOHBIM OIMUCAHUEM IPOOJIEMBI.

8.2.3 MexaHun4eckoe 3akJnHUBaHUE
CymecTByeT aBa Crtocoba, CIIPpaBUTHCS C 3AKJIMHUBAHUEM B MO3UIIHOHEDE:
e IIpoBepHYTH MOABUKKY PYKAMH, €CJIA 9TO BO3ZMOXKHO.

e YBeauuuTh TOK B 06MOTKE B 2-3 pa3a Ha KOpoTKoe Bpems (10 5-10 cekyH 1) U H0AaTh KOMAaH/Ly JBUXKE-
HUsI B HY2KHYIO CTOPOHY Ha HEeBbICOKO# ckopocru (50-100 111/ ¢ - padymuoe 3Hadenune). depes HeCKOJIbKO
CEKYH]I TIOCJIe BPAICHUS HAKUMATDH KJIABUINY OCTAHOBKU (YEPHBIN KBAJApPATUK) B ryiaBoM okue Xilab,
JI0 TeX TIOp, TIoKa He mosiBuTcst craryc power off. 9to no3sosnt n3bexkarh neperpesa moropa. Ilocse
BBITIOJTHEHUS JTAHHON omepanuu He 3ab0ygbTe BEepHYTh HACTPOWKU 0GpaTHO!

8.2.4 [suraTtenb He pearnpyer Ha KOMaHAbl ABUXXEHUS

Konrposnnep BolvigsauT HOPMAJIbHO, HO JABUrATE/b HE HAYMHAET JIBUKEHME I10 KOMAaHe, OCTaBJAd COODIIe-
Hust 00 OMUOKaX B YKypHAJE, KOHTPOJIJIEP TEPe3arpyKaeTcs. JTa OMMUOKa MOXKET BOZHUKHYTH W3-33 CYIIe-
CTBEHHO HEMPABUIHLHBIX HACTPOEK KAJIMOPOBOK KOHTPOJIIEPA. DTO MPOUCXOIUT, KOTAA OXKUIAEMbIE 3HAUE-
HUS 3JIEKTPUIECKAX MapaMeTPOB JIBUTATENS OTJINIAIOTCS OT PEAJTHHBIX HA HECKOJIBKO TOPSIKOB. ¥YCTaHOBKA
HEMPABUJIbHBIX KATUOPOBOYHBIX APAMETPOB MOXKET ObITh BbI3BAHA HEPABHOMEPHOU MEXAHUYIECKOH HATrPY3-
KOl HA JBUTATEJIb WX PA3IUINEM MEXAHWIEeCKOrO TPEHUs 10 PA3HBIM HAIPABJIEHUSIM ABUKEHUS. B 3TOM
CJlydae KOHTPOJLIED LbITAeTCs Cleiarb HeOOUIbLIOe LepeMelleHue i KajiubpoBKu apuraress (KaaubpoBka
BBITIOJIHAETCS 0 BKJIIOYEHUS TUTAHUS JIBUTATEISA) U BBIKJIIOUAETCH U3-33 CPAOATHIBAHUS 3aIUTHI IO TOKY.

Eciu BBI CTONKHYIUCH C 9TOH TPOOIEMO#i, TPOCTO BHITIOJHUTE CJIEAYIOIINE JeHCTBU:
e Orkpoiire XiLab, 3arpy3ure npoduiib s UCIOTB3YEMOrO JIBUTATETS.

e Ha sBkiasnke Stepper motor B menio Settings BpicTaBbre HOMUHAIBHBIN TOK 200 MA | pabo4yio CKOPOCTD
1 m1/c, naxxmure Apply n Save to flash.

e llonprTaiiTech HaYATH IBMKEHUE, HAOIIOAANTE 38 TEKYIIMMU TapaMerpaMu npurareis B okae Charts,
KaK OIHMCAHO BBIIIIE.

e Eciu quarpaMMbl BINISAAT HOPMAJILHO, 3arpy3uTe OObIMHBIE HACTPOWKH JIJIsi UCIOJIB3YEMOIO JBUTa-
TeJIsT U paboOTaiTe ¢ HIM, KaK OOBITHO.

IIpumeuanue: OripasisiiTe CBOM BOIPOCHI C IOAPOOHBIM OIUCAHUEM IIPOOIEMbI B TEXIOIEPKKY:
e 3a1aTh BOIPOC
e Hammcarn wa mouty: 8smcd@standa.lt

e 3amaiite Bompoc B Telegram: @SMC5TechSupport

8.3 lNotepa USB-coeanHeHuns

Hawnbosee pacrnpocrpaneHHast IPUINHA TAKOIO PO MPOOJIEM 3aKII09IAETCs B 3a3eMyIeHIU. U TOObI BBISICHUTH
NpUYUHYy TOCTOsTHHOM moTepu USB-coennuenns, Mbl TpeIaraem:

JAunsiieKTpuK Kak m30a9Top: Kcin KOHTPOJLIED WJIN TO3UIMOHED TPUKPEIJIEH K METAJINIeCKOMY CTOJIY,
CTOJI MOXKET JefCTBOBATh KAaK IIPOBOJHUK IIAPA3UTHBLIX TOKOB. JTH TOKHU CO3JAI0T 3JIEKTPOMATHUTHLIE IIOME-
X1, KOTOPBIE MOT'YT IIOBJIMATH HA PabOTy 3JE€KTPOHUKH, BbI3bIBas OIIMOKHU, COOM yIIpaBJI€HUs Ul UCKAYKEHHE
curiaJia. Pasmernas auaiieKTpudYecKnii MaTepruaJl, Bbl pa3spblBaeTe HeXKeJIaTeJbHBIN 3JIeKTpude-
CKUIi KOHTAKT MEXKy KOHTPOJIJIEPOM, TTO3UIIMOHEPOM U METAJITUIECKUM CTOJIOM, TEM CAMBIM YCTPAHSIS Ty Th
Ut OJTyKJAIOIMINX TOKOB M CHUXKASA BEPOSTHOCTH TOMeX. Kcim mociie 3Toro mpob/ieMa MCYe3HeT, MPUInHA,
ObLia HaiizeHa.
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KouTyps! 3a3emitenns: Korua pasuble ycrpoiicTBa «COeAUHEHbl» Yepe3 o0uil Merasiieckuii croa (uiiu
JIPYTOii IPOBOJIHUK ), MOKET BO3HUKHYThH 3aMKHYTbI}i KOHTYD, U3BECTHBIN KaK KOHTYD 3a3eMjieHus. B Takom
KOHTYpPE MOXKET MPOTEKATH MAPA3UTHBIA TOK W3-3a PA3HOCTU MOTEHIWAJIOB, YTO MPUBEAET K IIIyMy W HECTa-
omnbHOM pabote cucrembl. Ilpenmnonaraercs, 970 KOHTPOJLIEP 3a3eMJIEH C ABYX CTOPOH: Uepe3 OJI0K MHTAHNS
U Yepe3 KOMIIbIOTEP. 3a3eMJIEHUe CO CTOPOHBI KOMITHIOTEPA HEBO3MOXKHO PA30pBaTh 6€3 OTAETHHOIO MOJLYJIs
rajbBAHUYECKON M30JIA1Ud. BIOKU mUuTaHus 9acTO M3rOTaBIMBAIOTCH 0e3 3a3eMJyeHus Ha Bbixoje. Biokm
nurtanusa Standa 3azemutenbr. B kadecTBe OBICTPOrO CHCTEMHOTO DEIEHUS MTPEIIATAETCSI:

e lcnosb3yiite USB-amantep ¢ rambBanmdeckoii pa3ssa3koit Ha USB-kabesre cO CTOPOHBI KOMIBIOTEPA.
Hanpuwmep, USB Isolator Module ADUM3160

e lcnosib3yiite amanTep MeXK/y PO3ETKOW M HCTOYHMKOM nuTaHus kKonrposuiepa. Hanpumep, Plug
Adapter - Non-Grounded (UP-6AE, 6 Pack)

B kauecTBe AOIIOJTHUTEJIBHOT'O pelllieHud Iipe/ajaraeTrcs:

e 3amvenure USB-kabGernn. Hcnoavsytime moavko mposepenmsie u 3asedomo pabomocnocobuve USB-
xabeau! HeucnipaBupiit wim HexkadecTBerubiit USB kabeb MOXKET cTaTh NPUYMHON HENPABUIIBHON pa-
60TbI KOHTPOJLIEPA, B TOM YUCJIE OLIKOOK P BPAIIEHUH MOTOPOM UJIH [IPU PACIIO3HABAHUYU YCTPOHCTBA
oneparmonuoit cucremoii. Cyrnep KopoTkme Kabejaw € TOJICTHIMH IIPOBOJAMH W 3KPaHUPOBa-
HUEM WIeaJIbHO MOAXOIAT JJIs HAJEXKHOTO COETUHEHNUS;

e llcnonb3yiire npyroit USB-niopr;

e Ucnonb3syiite apyroit IIK.

IIpumeuanune: OrnpassiiTe CBOM BOMPOCH € MOAPOOHBIM OMUCAHUEM TPOOIEMbI B TEXIIOIIEPIKKY:
e 3a1aTh BOIPOC
e Hanucarp wva noury: 8smced@standa.lt

e 3apaiite Bompoc B Telegram: @SMC5TechSupport

8.4 CamopgmnarHoctuka agantepa 8Ethl

o ucmpykuyus no ycmanoske cmamuyeckozo ip obpasa

o Camoduaznocmura cmamuyeckozo ip-adpeca Ha 8Ethl

IIpumeuanne: Ananrep 8SMC4-USB-Eth 6611 nepenmenosan 8 8Eth1!. Bee uMeromuecs MHCTPYKIUH
B HAaIllel JOKYMEHTAIMNA AKTyaJ bHbl U MPUMEHUMbI K OOOUM yCTPOHCTBAM.

IIporpaMmmuoe obecmeder e co CTaTnaeckuM ip-aapecom s aganrepa 8Eth1l MoxkHO ckadaTh ¢ HaIero caiira

8.4.1 NHcTpyKumsa no ycTaHOBKe CTaTM4YecKoro ip obpasa

Buumanwne: Kaxpiil mar uHCTPYKIMY SABISETCsS 00513aT€IbHBIM, U HU OJIUH [IAD HEJIb3sl MPOMYCTUTH!

1. Crauajia BbI JOJIXKHBI 3amucaTh 00pa3 Ha microSD kapty, koropas naxoautcs B Bamem Ethernet amarm-
tepe. st aToro m3snekure microSD kapty m3 8Ethl u ¢ momompio Kapapuaepa MOAKIIOYNTE €€ K

L Apruxys 6bi wsmenen B 2020 ., pamee ycTpoicTso umeno aptuxyn 8SMC4-USB-Eth.
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koMmiibiorepy. C nomouipio nporpammst «wind2diskimagers (nius Windows) wiu «dd» (uus Linux) or-
KpoiiTe 0bpa3 B mporpamme. O6pa3 HEOOXOINMO 3amucaTh Ha microSD.

2. Barem Hyx)HO u3BJe4Yb microSD kapry m3 Kapapumepa u BcraButh obparno B 8Ethl. Ilpu 3amycke
Ethernet aganrep mosyaur ip aapec gepez DHCP.

3. Hanee Hyxuo nojxiouurbed 1o SSH, nopr 36000 (me 22! ).

Iloackaska: JjoruH - root, mapoJb - 12345678

4. Haxomner, ycranoBka crarudeckoro IP agpeca. BBequre B KOMaHIHOM CTPOKE CAEIyIOIIEE:

1 |mount -o remount,rw /
2 |vi /etc/network/interfaces

5. W3menure crarudeckuii ip aapec HA JUHAMUYECKHUil, MacKy ceru, nuio3 u DNS-cepsepa. Huxke npuse-
nen mpumep. Ilocste Bcex BBIMENEPEUnCIEHHBIX TeHCTBUI BaM HEOOXOINMO MEPE3ArPY3UTh AIAITED.

1 |auto ethO

2 |iface eth0O 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| twq

8 |sync

o |reboot

8.4.2 CamopgmarHocTunka ctatu4deckoro ip-agpeca Ha 8Ethl

TTocne 3ammcu o6pas3a va SD-kapTy B KOH(MUTYPAITHOHHOM (haiijie Mo yMOTIAHUIO YCTAHABIMBACTCS JUHAMU-
YecKuil ip-aapec . ITOT aapec MPeJOCTABISIETCS BaM aBTOMATHYECKH IMOC/Ie BKIOUeHns agantepa 8Ethl
(aBTOMaTHYECKM NPUCBAMBAETCS CBOOOIHDIH ip-aipec, AocTynHbil B Bameil cetu). Eciu ip-aapec azanrepa
8Eth1 orcyrcryer B Revealer mocie 3amucu obpaza Ha SD-kapTy, HEOOXOIUMO BBIIOTHATH CAMOIUATHOCTH-

KY:

Baxkno: CaMoImarHoCTHKy CJI€AYeT MPOBOJWUTHL B U30JUPOBaHHON cpeie. Amantep 8Ethlmoirken ObIThH
monkiovern K IIK. Komubiorep He HoJi2keH ObITh IMOAKJIIOUEH K MHTEPHETY, M HA HEM [JOJ2KEH
onITh 3anyiries DHCP-cepsep!

1. Y6enurech, uro 00pa3 mpasuibHO 3amucan Ha SD-kapry (B mporpamme wind2diskimager HaskMuTe
kuonky <« Verify Onlys);

2. Tlopxmounte MmoruTop K mopry HDMI, a knaBuarypy - Kk nopry USB. Y6emurecs, aro 8Ethl agamnrep
zarpyxaercs. [logoxuTe, MOKa CUCTEMA 3arpy3UTCs, JOIKHO MOIBUTHCS MOJIE Jjisi BBOJIA JIOTHHA,
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7.8631961 mmchlke: p1
7.8918911] Console: Lo
)_bu

suitching to colour frame buffer d
ck3: incomplete constraints, luul: :ini” g
: incomplete constraints, leaving on
incomplete constraints, leaving on
incomplete constraints, leaving on
incomplete constraints, leaving on
S s‘m?,m: suhu‘:nllg‘l::te ::l‘lstrnlnts, leaving on
E = mxi-rtc: se :00:
2.9976971 ALSA device list: ng system clock to 2010-01-01 00:00:00 UTC (1262304000)
8.0088061 sunxi-CODEC Audio Codec
iting for all devices to be available before autodetect
f you don’t use raid, use raid=noautodetect
X todetecting RAID arrays.
8.240685] UFS: Mounted root (ext4 filesysten) on device 179:1.
8.2528991 devtmpfs: mounted
ini ry: 276K
9.1509481 udevd[178]1: starting version 175
12.007502]1 EXT4-fs (mmcblkOpl): re-mounted. Opts: commit=600
12.463449] pum-sunxi: pum® configured - period: 50, duty percent: 90, duty: 45
12.517131) sunxi_gpio driver init ver 1.3
12.5302621 gpiochip_add: registered GPI0s 1 to 67 on device: A1X_GPIO
12.779073]1 UNP<2>: Inserting UMP device driver. Compiled: Nou 2 2017, time: 13:14:40
12.7956351 UMP<2>: Using 0S memory backend, allocation limit: 134217728
.8097791 UMP: UMP device driver loaded
}2,537666] Mali: permit MALI_IOC_MEM_MAP_EXT ioctl for framebuffer (paddr=0x51000000, size=33554432)
12.9610191 mali: use config clk_div 3
.9667721 mali: clk_div 3
g.s'mzvu Mali: mali clock set completed, clock is 320000000 Hz
: use config clk_div 3
: clk_div 3
Mali: mali clock set completed, clock is

: Mali device driver loaded
20.0534741 sunxi Mo e i emac.0: etho: link up, 100Mbps, full-duplex, 1pa OxCIEL

31.0320531 etho: no IPub routers present

Puc. 8.3: 3arpyska cucremsl asantepa 8Ethl

. Ecsin cucreme me ymaercs 3arpysutbcs, nepesamycrure aganrep 8Ethl. B kakoii-to MomeHT BbI yBU-
nute, 9ro azanrep 8Ethl 3amycruica. Bel yBugure mose i BBOZA JOIMHA;

. BBemuTe jioruH - root, mapoJss - 12345678;

. Beegure komanny ifconfig u ybenurech, 94T0 yKa3aHHOMY BBIIIE aJalTepy ObLI HA3HAYEH JMHAMUYE-
ckuil ip-azpec (Bam Hy2KHO cMoTperb Ha «eth0»);

Linaro 13.06 cubieboard tty1

ic:ul:niebnard login: Last login: Fri Jan 1 00:02:07 UTC 2010 on ttyso

EHelcome to Linaro 13.06 (GNU/Linux 3.4.43+ army7l)
* Documentation: https://wiki.

root@cubieboard: “# 1fcgnfig ARG

etho 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 txgueuelen:1000
RX 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

inet6 addr: /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

. TIpuceoiite amanrepy crarndeckuii ip-aapec (MHCTPYKIUS TIO HACTPOMKE CTATMYECKOTO ip-ajipeca Ha-
[CaHa BHIIIE);

Orcoenuaure MmoauTop u Kaapuarypy or 8Ethl. Orkmounte 8Ethl or KOMIbIOTEPA ¥ MOAKIIOYUTE €10
K Ceru;

. He 3a0yapTe cOXpaHUTh N3MEHEHUS U TIEPE3AMYCTUTh AIATITED;
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9. Hoxaurech nepesarpy3ku u Hafiaure crarmdeckuil ip-aapec Bamtero aganrepa 8Ethl B mporpamme
Revealer.

8.5 Kak peannsoBaTtb KHOMKY 3KCTPEHHOI OCTAaHOBKW?

Jns peasmmsanny KHOTKYM aBapHiHONW OCTAHOBKM BaM TOTPEOYETCST MCTOIB30BATh 4udiposoll 6x00/6bi200 00-
wezo nasnavenus, (kourakTel 25. EXTGPIO 0 n 14. DGND, digital ground), pacrnosnoxenHbiii Ha
paszseme HDB-26.

Ucnonwaysa OubIHMOTEKY libximc, HYZKHO Oymer YCTAHOBHUTH daar 0x5 -

EXTIO SETUP_MODE_IN_ALARM (cu. Komandy SEIO).

Ecmu o1 ucnons3yere Xilab, ayxuo cusath duraxkok «IO pin is outputy B macmpoturxar EXTIO | a 3aTem
U3 BBIMAJIAIOIIErO CIUCKa BbiOpaTh «Alarm on input».
ExtIO setup
|:| IO pin is output
[ ] Invert
ExtIO mode
Alarm on input -

Qut always off

Baxkno: /19 KHOIKYM aBapWifHOW OCTAHOBKM DPEKOMEHJyeTcsl ucrojb3oBarh uMmenno ALARM, tak kak
ALARM He 103BOJIUT BBINOJNHATH Kakue-mubo AeficTBus 10 TeX HOp, HOKa OH He Gyxer cOpoinen (cOpoc
HPOKCXOJUT C MOMOIIBIO KHOIKK StOp miu npu Bbi3ose Komaujbl stop). Eciu Bmecro ALARM wucnosb-
3yercs Jpyras KOMaHza, Haupumep «stop» uiam «power off», 1o npu Bbi3oBe J11000H KOMAH/BI JIBUKEHUS
(MOVE/MOVR/LEFT/RIGT) nuskeHne mpoIoKUTCsS, HECMOTPSI Ha TO, 9TO KHOTIKA OCTAJIaCh HaXKaTO.

B dbyuknmonas aBapuiiHoii KHOIIKM He 3aJI0>K€Ha ILJIaBHAsi OCTAHOBKa!

8.6 Cnwucok naponeii naHenn agMmuHucTtpatopa 8SMC5 no ymonua-

HNHO
Vims ycTpoiictea Maponb
Ananrep 8Ethl admin
8SMC5 Ethernet 0000

8.7 Kak BepHyTb okHO xilab, koTOpoe ckpblOChb 3a Nnpegenamm akpa-
Ha?

Bce sanHble yCraHOBJIEHHBIX IPOIPAMM XPaHATCHA B CKpbIToil nanke AppData (HacTpoiiku, 3aK/a1Ku, UCTO-
pust, coxpanenus u Ti.). OQuH U3 CIEAYIONMX MIar0B MOMOYKET BAM BOCCTAHOBUTHL MOTEPSTHHOE OKHO Xilab:
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Hacrpoiiku xilab mo ymomauanmso. Ilepeiinure B karanor C:|Users|<your user>\|AppData|Roaming
-> nHaiigure nanky zilab.conf -> nepemmenyiite unu ymaaure ee. Ilocne sroro macrpoiiku xilab OyxyT BOC-
CTAHOBJIEHBI M0 YMOJYAHWIO, W BCE TIOTEPAHHBIE OKHA, JOJKHBI BEPHYTHCS.

Bl Takxke MoxKeTe Bpy4YHYIO H3MEHUTH pa3mep okHa. [y sroro B nanke zilab.conf naitmure daiin ¢ cepuii-
HBIM HOMEPOM BAIlero KOHTPoJuiepa, wanpumep: SM123.cfg , orkpoiite ero Ji06bIM TEKCTOBBIM PEIAKTOPOM
¥ U3MEHUTE TOJIS:

[settingsWindow_params]
position = @ Point (411 1057)
size = @ Size (722 286)

Pacmosiokute okHa KackanoMm ll[énkauTe mpaBoit KHOIKOM MBIIIHK IO TaHe n 3a1a4. Beibepure «Pacro-
JIOKUTH OKHA KACKaI0M». Bce OTKPbITHIE IPOrPAMMBI IMOsIBATCS [IEPEJT, BAME, U MO2KHO OY/IeT PACCOPTUPOBATH
ux.

Bkurrounre obHapy2xkenue auciuieeB Haxkmure mpaBoil KHOMKONW MBIMM HA pabodeM CTOJE W BbIOepH-
re «[Tapamerpsr skpanas. 3arem menkauTe «ObHapy)uThy. Windows BepHET mpomaBiire OKHA HA IKPAH.
TTomoraet, ecu mpobsieMa BO3HUKIIA M3-33 TOTO, 9TO Y BAC HECKOJIBKO MOHUTOPOB.

Nzmenure paspenienue skpana [[gnkunre mpaBoit KHOMKOI MbIu Ha pabodem cTose n Haxkmure «Ila-
paMeTphI 3KpaHay. B OTKPBIBIIEMCsT OKHE W3MEHHUTE Pa3peIlenne HA KaKOoe-HUuOyIb APYroe, JTOCTYITHOe BaM.
Windows mepemecTuT BCe BBIMIEIITHE 33 TPEIEIbl IKpaHa OKHa 00paTHO Ha, auctiei. [locte 3Toro MoxkHO
BEpPHYTh TO pa3peleHne, ITo ObLIO Yy BAC MO0 YMOTIAHUIO.

N cnoan3yiiTe coueranme KiaaBuill [lepsoiM metom, caenaiite «cbekapiiiee» OKHO AaKTUBHBIM. 10 €CTh, BbI-
JIeJTUTE €r0 MBITKON Ha maHenn 3a1ad uan depe3 Alt+Tab nepexmounTech Ha Hero. Haxkmure KoMOGHHAIINIO
Alt+mpoben. Ona OTKpBIBaET CENUAIBHOE CHCTEMHOE MEHI0 aKTHBHOrO OKHA. Jlajiee HasKMMaeM CTDENKY
BHU3 Ha KJIABUATYPe U BbIAessgeM BTOpoit myHKT — IlepemecTturs. Haxxkmmaem Enter. Temepsn, mociie mazka-
tus Enter, okao roroso k mepewmerennio. HaykMure KaBuiily B/IeBO win BIPABO HA KJIABHATYPE U HAYHUTE
IepeMernarh OKHO. Bbl yBunTe KOHTYD IepeasuraemMoil nporpammbi. [Ipogoikaiite yaep:KuBarTh KIaBHUIILY
CO CTPEJIKO#I 10 TeX 10D, IIOKA BECh KOHTYP HE OKaxKercd Ha BuAuMOM pabouem crosie. Ilocisie aroro naxmure
Enter.

8.8 npe s mory HaiTu pyKoBOACTBO MO MPOrpaMMmMpoBaHUIO A
KOHTposaniepa 8SMC5H?

PyxoBoacTBo mo mporpammupoBannio BKaoueHo B apxus libxime 2.X.X, rme 2.X.X - mHomep Bepcuu. Py-

KoBoucTBO Haxoaurcd B /ximce-2.X.X/xime/doc-ru/libximc7-ru.pdf. PykoBoacrso 1o uporpamMmupoBaHuio

MOXKHO HAWTH HA HAIEM BTOPOM caiite libximc.xisupport.com unm Ber moxkere ckauars ero PDF sepcuro.
PyxoBoacTBO Mo mporpaMMUpPOBAaHUIO CO3/IAaHO B cucTeMe Doxygen.

8.9 CRC anroputm Ha Python

Hwke mpuBesien mpumep wucnoib3dyemoro uHamu anropurMa CRC-16/MODBUS, KOTOpBI HamucaH Ha
Python.

def crcl6(data: bytes):
crc = Oxffff
for cur_byte in data:
crc = crc ~ cur_byte
for _ in range(8):
a = crc
carry_flag = a & 0x0001
crc = crc >> 1
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if carry_flag == 1:
crc = crc ~ 0xa001
return bytes([crc % 256, crc >> 8 J 256])

data = b"\x00\x00\x00\xC8\x00\x00\x00\x00\x00\x00\x00\x00"
crc = crcl6(data)

crc_str = " ". join(" ".format(x) for x in crc)
print (crc_str)

IIpumeuanune: Ilo sroii ceouike Bor moxkere najitu asropurm CRC-16/MODBUS nanucanubiii na C#,
Java u PHP, naiiieHHbIil B HHTEPHETE C OTKPHITHIM HCXOJIHBIM KOJOM.

3a paboToCHoCOOHOCTh KOZa OTBEYAIOT pa3paboTINKU.

8.10 BuptyanbHbiii koHTponnep, kak B XlLab

Bur MmoxkeTe ncnoib30BaTh BUPTYAJIBHBIN KOHTPOJIJIEP B CBOUX MporpaMmMax. s 3Toro ucmonb3yiite dbyHK-
LHIO:

device_t XIMC_API open_device (const char #*uri)

OTKpbIBaeT yCTPOMCTBO IO UMEHHU UTi U BO3BPAIAET WACHTU(DUKATOP, KOTOPIH OyAeT UCIOIb30BATHCS s
obparreHnst K yCTPOMCTBY.

AprymeHnTsl uri- yHUKAJIbHBIH uaeHTHGUKATOP yeTpoiicTBa. Uri yCTpoWCTBA UMEET 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
IIpumep:

"xi-com:\\.\COM3 # in Windows

"xi-com:/dev/tty.s123"" # in Linux/Mac

s cereBoro ycrpoiictBa «hosty ato IPv4 anpec nim MOMHOCTHIO ONMpEIeEHHOE UM JTOMEHa, «serialy aTo
CEepUHBINL HOMEP YCTPOUCTBA B IIECTHAAIIATEPUYHON CUCTEME.

IIpumep:

"xi-net://192.168.0.1/00001234"
"xi-net://hostname.com/89ABCDEF"

Hns paborsr mo TCP nporokosy ucnonssyiirve «zi-tep://<ip/host>:<port>».

IIpumep:

"xi-tcp://192.168.0.1:1820"

s BUpTyaJIbHOrO ycTpoiicrBa «file» 310 myTh K (paiijly ¢ COXpaHEHHBbIM COCTOsSHUEM ycrpoiicrsa. Ecin
daitn He cymecTByer, oH OyJeT CO3/aH ¥ WHUIUATU3UPOBAH 3HAYCHUSIMU 110 YMOJIIAHUIO.

IIpumep:
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"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 MOXKeTe HCIONB30BATHL BHPTYAJBHBIH KOHTPOJIEp W3 MIporpamMHOro obecmedennss XILab c
3arpyKeHupIiM mpodumeM. /lis 3roro BbiOepuTe W OTKpOiTe BUPTya bHbIH KoHTposnaep B XILab. Ilo-
cie 3arpysure HeoOxonumblii npodunb (»Settings» -> «Load setting from file...») wmnu upocro ycra-
HOBHTE HEOOXOAMMBbIE mMapamMerpbl u Haxmute <«Apply». 3Barem daiin Oymer cOXpaHeH B KaTaJore
C:UsersuserAppDataRoamingXILab.conf/V_x, rie X - HOMeD BUPTYaJbHOTO KOHTPOJIIEPA.

B Bammeit mporpamMmme BbI MOXKeT€ OTKPBITH 3TOT BHPTYATbHBIA KOHTPOJIEP, YKa3aB MOJHBIA IyTh K (aiimy.
Hampuwmep:

device_name = "xi-emu:///C:\Users\<user>\AppData\Roaming\XILab.conf/V_1"
device = open_device(device_name)

rpm: O pos: 006 upw 207 1pwr
manutfacturer: XKIMC, id S product

Now engine

Stopplng

xidehiangd4:"™

Puc. 8.5: Jlemoncrpariusi pabOThl BUPTYAJIHHOTO KOHTPOJIIEPA

Banmanwue: @yukius 3arpy3ku mpoduis peaan3oBana ToabKo B naTepdeiice XILab. Ecau Bam Hy)HO
U3MEHUTh HACTPONKHU ITAMA BO BPEMS BBITOJHEHHS KO/A, BbI MOXKETE HCIOJb30BATHh AJbTEPHATHUBHbBIN
BapuanT. Bbl Moxkere 3arpy3uth npoduib Ha dipm-namars Kourposuiepa (orkpoiite XILab->Settings-
>Load setting from file. .. ->Bbibepure cBoit nupoduib->0OK->Apply->Save settings to flash). 3arem BbI
MO2KeTe M3MEHHUTDh HACTPOIKM B Bameil nporpamme. Kak TObKO Bbl 3aXOTHTE BEPHYTH BCE HACTPOMKH 110
YMOTYaHuIo, BeimoanTe Komandy READ

8.11 probe flag - uto 370?

’probe_flags = 1 + 4; 7 ENUMERATE_PROBE and ENUMERATE_NETWORK

«probe_ flags - 310 mapamerp, nepegaBaeMbiii B dpyHKIMIO 6ubimoreku libxime «enumerate_ devicess. Own
KOHTPOJUPYyeET, KakK libximc.dll BBIIONHAET MOUCK YCTPOHCTB.

‘define ENUMERATE PROBE 0x01

8.11. probe_flag - uto 310? 444
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IIposepsier, siBasiercst n yerpoiicrBo XIMC-comectumbiv. ByabTe ocTOpoXKHBI ¢ 3TuM (baarom, T.K
OH OTIpaBJsieT JaHHbIe B yCTPOMCTBO!

define ENUMERATE NETWORK 0x04

IIpoBepseT ceTeBble yCTpOiiCcTBA.

IIpumeuanme: B 3aBucuMocTy OT THIIA TOAKIIOYEHNsT KOHTPOJLIEPA BB MOXKETe yOpaTh TOT UM WHOH (iar

8.12 Kak npoBepuTb, ycTtaHoBJsieHO nun coeaunHeHmne c¢ 8SMC5-USB
U aKTUBHO /1IN OHO euie BO BPeMsi MOEro ceaHCa C MOMOLLbHO
o6ubnunortekn libximc?

YT00OBI MOCTOSHHO TIPOBEPSITH HAJUYINE COSTUHEHNS MEXK/Ty KOHTPOJLIEpoM u 6ubanorekoit libxime, peryssap-
HO oTmpasjagaiTe Komanay get status B nmkire.

result_t XIMC_API get_status (device_t id, status_t *status)

OrnucaHHbplil BbIIE METOJ MOXKET ObITh PEeaJu30BaH B JIOOOW NporpaMme, UCIOJIL3YIONLYI0 OubIHOTEKY
libximec.

IlpnMmeuanune: AHajnormyHbIii MeTO IPOBEPKHU COeAuHeHHus peann3oBan B XILab

8.13 lNpobnema komneHcauun nodTa (NprMep M3 TexnoaaepXKKn)

ITpumeuanme: B 370if riiaBe Mbl HANJISIHO OKaXKeM Tpobiemy Jiodra u ee pemnierne. QnucaHue u perenne
B3sThl U3 PEAJBHOIO 3AIPOCA HOJb30BATES B CIIy2KOY TEXHUIECKON MOJIEPKKI

VBarkaeMmblii wHKeHep 10 00CayKuBaHuio! Mbl MCHOMB3yeM OIHO W3 BAIUX 3€PKAJl C IJIEKTPOMPUBOLOM
(8MKVDOM-1) ¢ xourposiepom 8SMC5-USB B 04eHb 4yBCTBUTEIHLHOM MECTE JJIf IOCTUPOBKY HAIIETO Jia-
3epa. YT0OBI HACTPOUTDH HAIY CUCTEMY, MbI HAOJIOMAEM MOIMHOCTH HA BBIXOJE HAINEH JIA3€PHOM CHUCTEMBI.
TIpoGaema, ¢ KOTOPOiT MbI CTAJIKUBAEMCsI, 3aKJII0OYAETCS B TOM, 9TO MbI [TOJIY4aeM PA3HbIE PE3yJIbTATHI TPU
CKAHUPOBAHUU B OJIHOM HAIIPABJIEHWH U CHOBA B OOPATHOM, TO €CTh «OITUMAJIBHOE> MOJIOXKEHUE U3MEHSIETCS.
Mpbr HAOTIOZAEM TO MPU UCTOJIB30BAHUH HAIEH caMOIe/IbHON mporpaMMbl Labview, a Tak»ke mporpaMMHOTO
obecrieuenns XILab. Mcnons3osanne komauapl «Go homes B mporpammuom obecniedennn XILab e mepe-
BOJUT JBUTATENb B OjIOKeHue 0, a MPUBOAUT K KOJIEOATEIHHOMY IBUKEHUIO, OCTAHAB/IUBAIOIIEMYCS TIE-TO
OKOJIO HYJIsl. 9TO HAMEPEHHO U CBS3aHO JIM 9TO ¢ Harel mpodremoii? [liist OCTAHOBKH HCIOIB3YETCsT KOHIEBOM
BBIKJIIOYATEb, Mbl HE IBITAJIUCH MCIOJb30BATH «IATYUK OOOPOTOBY WJIM «HMILYJIbC CHHXPOHU3AMUHY. DTO
Bapuant? Takake y Bac €CTb IPEJIOKEHUs], KAK CIEJIATh MOTOP MAKCUMAJIBHO TOYHBIM !

C yBazkennem, MapBuu

https://youtu.be/pmSF7dO5rAc

Buneo, nemoHcTpupyoIee mpobjgemMy ¢ JirodToM

8.12. Kak nposeputb, ycraHossieHo nu coeguHerune ¢ §SMC5-USB n aktusHo nu oHo euwe Bo speddtb
MOEro ceaHca C nomouibo 6ubnumnoreku libximc?


https://libximc.xisupport.com/doc-ru/ximc_8h.html#a9f32ed3d3c01e2c73217a20fbf07818f
https://youtu.be/pmSF7dO5rAc

8SMC5-USB
PykoBopgcteo nonb3osarens, Boinyck 2.27.0

SapascrByiire, noporoit Mapsun! IIpexke Beero, cozpaiire npoduib mis csoeit cuenbt. Orkpoiire XILab ->
Settings -> «Load setting from file...» -> orkpoiite manky «Standas -> Beibepure SMKVDOM-1.cfg. He
3a0yapTe HaXKaTh KHOMKE «Apply» u «Save settings to flash». Ilocme sToro maxmure kuOKy «Go homes
B IVIaBHOM OKHe Xilab m maxkmMuTe KHONKY <«Zeros. J[aTdmk oOOPOTOB WM SHKOAEP MOMOTYT BaM JIydIIe
KOHTPOJIMPOBATD MOJIOKEHUE

B Bammeit Mmexanuveckoil cucreme mepeMerieHie B yKeJaeMoe MoJIoKeHNe CIeBa U CIIPaBa, He OJIHO M TO JKe, U
ecTh M0dT, HO 3Ty MPOLJIEMY MOXKHO ycTpanuTh. [ljist aroro ycranosure (daxok «Backlash compensations
Ha BKJIaJKe «Stepper motor» W yKaskure 3HaUEHUE, IPEBBINAIOIIEe BeIUInHy JIo(Ta (B BAIIEM CJIyd4ae 3TO
8-10 maros). 3Hak 3Tl HACTPOIKHU ONPEIEsIsSeT HAPABICHUE ABUKEHNs K no3unuu. [1o0KuTeIbHbIH 3HAK
O3HAYAET JBUKEHNE CJIEBa, OTPHUIATENbHBIN - cupaBa. B mone «Backlash compensation speed» ycranmosure
CKOPOCTb, € KOTOPO# OyI€T BHIIOJHATHCH KOMIIEHCAIMOHHOE JIBUZKEHHUE. DTO 3HAYEHUE JTOJIZKHO ObITh HU3KUM
(mocrarouno 50 s/sec), 4ToOBI n3GexKaTh «apeiihas BO BpeMsi KOMIeHcarnn Jodra.

Baxkwno : Pexxum komnencanuu jrrodTa HE TPEINOIaraeT KOPPEKINY MOJIOXKEHUsT OCH, 00ECIIeYnBasi TOJIHKO
BBIOOD HAIIPABJIEHUS, U3 KOTOPOrO CTYIEHb JOJ2KHA MPUOIMKATHCSI K TOYKE HA3HAYEHWs, MPUIEPKUBAICH
9TOro BHIOPAHHOI'O HAIPABJIEHUS.

C yBaxxennem, Bian

IIpuser Buaa, Kpyro! Mbl Hemuoro nopaboraJjiu, u Teepb 310 paboraer

Baaromapio! Mapsun

8.14 VYnpasneHune Raspberry Pi

Baxxno: IlogzepuBatorcss modru Bce opHomiIaTHbie Kommbiorepbl ARM (Raspberry Pi 1/2/3/4/...,
NanoPi, Cubieboard u r.1.). EquncrBenubiv orpanudenueM spisercsa 10, 9410 aapo ARM 70/KHO ObITH
BepCUU 7 WJIHA BBIIIIE

8.14.1 Pabora c nporpammHbimM obecnedennem XlLab Ha npoueccope ARM

Ilpenynpexgenue: XILab me 6yamer paborars Ha npoiieccope ARM!

Ecsin B Bamewm linux ecrs rpaduyeckas 00009Ka, Bbl MOXKETE HCIIOIb30BATDh HEN0JIEPHCUBAEMBLE NPUMEDDL,
cpen KOTOPBIX €CTh IMpuUMephl, HanmoMuHaomue XILab.

8.14.2 Pabora c bubnunorekoin libximc Ha npoueccope ARM

Hnsa paborer ma Linux Tpebyerca ycranosuts 06a nakera libxime7  x.x.x n libximc7-dev  x.x.x memesoit
apXUTEKTYD B YKa3aHHOM mMoOpsifike. /[Jis yCTaHOBKYU MAaKETOB MOYKHO BOCIOJIL30BaThCs .deb KoMamHmoii:
dpkg -i filename.deb, rae «filename.deb» - 310 umsa nakera (maxkers: 8 Debian umeror pacuupenue .deb).
Bamyckarb dpkg Heobxonumo ¢ npaBaMu Cynepnosb3oBaress (root).

B OC na 6a3e Linux konrposepbl XIMC noskabl pacnosnaBarbest Kak ycrpoiicrsa tty ACMn u umern
CUMBOJINYECKYIO cChUIKY B /dev/ximc/

KonuTpoaaep MOXer He BUAETHCA B CHCTEME W3-33 OTCYTCTBUS MPAB JOCTYIA K yCTPOUCTBY. UTOOBI penurh
3Ty mpobiemy, co3maiitre ¢aiin: /etc/udev/rules.d/31-ximc.rules u 7106aBbTE B HETO CJAEIYIONIYIO CTPOKY:
SUBSYSTEM=="usb ATTRS{idVendor}=="067b MODE="0666"

8.14. Ynpasnenune Raspberry Pi 446
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Npenrudurarop id Vendor moxkuO y3HaTH, BbIIOJIHUB KOMaH/y lsusb. Takrke oJHUM U3 BO3MOXKHBIX Pelie-
Huii mpobsembr «no device founds sBsercs mobasienwe mosb3oBarens B rpynny dialout. Baxkmo: Ilocie
JI00aBJIEHNUS TIOJIB30BATE/S B IPYIIIY HEOOXOIUMO MMEPE3ATPY3UTH KOMITHIOTED.

KowmmiekT paspaboTunka MOXKHO CKadaTh Ha crpanune I[Iporpamyuoe obecneuenue. OH COmEPKUT CKOMIIH-
supoBanHyio 6ubauoreky libxime aus cucrem Windows, Linux u Mac OS, pyKOBOACTBO IO TPOrpaMMUPOBa-
Huto u npumepsl. Libxime — 310 kpoccmnardopvennas 6udbanoreka, momaepxkuparorias s3viku C++, C#,
Delphi, Visual Basic, Matlab, Java u Python. IIpumepsr, BKII0UeHHBIE B TAKET OUOJIMOTEKH, MTPETHASHATECHDI
J71s1 OBICTPOTO O3HAKOMJICHHS C TporpaMMupoBanneM 1 Koarpostepos XIMC. Ucxogunkn Libximc Takxke
JIOCTYITHBI /17Tl CKAIWBAHUS.

8.15 3aBucaHune onepaumnoOHHO CUCTEMbI MPU NCMOSIL30BaHUN OUO-
nnotekn libximc n agpa Linux c Bepcueii menee 3.16

KomMmmenTapmuii: npobjemMa sSIBIsIeTCs CAeICTBHEM OIMMOKY B ApaiiBepe MoCJeI0BaATeILHOr0 nopra, cdc-acm.

Habnromaercss mpu 9acTOM MOCIEI0BATENIHHOM OTKPBITHU W 3aKPHITUU HECKOJBKUX YCTPOHCTB. 3aBUCAHUE

nposiBjisiercs Ha Debian 7 (sapo 3.2), ne npossiserca Ha Debian 8 (sapo 3.16). dononaaurenbhas undop-
Malus o npobJeMe HaXOQUTCS 10 Celylomeil ceblike.

Permenne: obnosienune Tekyieit sepcun Linux.

Ilpnmeuanune: OtnpassiiTe CBOM BOMPOCHI € MOAPOOHBIM OMUCAHUEM TPOOIEMbI B TEXIIOIIEPIKKY:
e 3a1aTh BOIPOC
e Hanmcarp wa nmoury: 8smced@standa.lt

e 3apaiite Bompoc B Telegram: @SMC5TechSupport

8.15. 3aBucaHue onepaunoHHON CUCTEMbI NMPU MCMNOJIb30BaHuu bubaunorteku libximc v agpa Linux &47
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
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