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1 — BBeaeHue

1 BBegoeHue

A I BHumaHwme! I'Iepep, Ha4vyalioM pa6OTbI pekomMmeHOyeTca 3arpy3nTb nNocreaHon BEPCUO JOKYMEHTa.

1.1 Ha3HayeHue fOKyMeHTa

HokymeHT onucbiBaeT nporpammy n metoguky (MuM) dyHKUMOHaNbHbBIX UCMbITAHUA MOAYNSA MONE3HON
Harpy3kn YKTS-PL-EDU16-SPTX (nanee — mogynb NH) Ha nnatcdopme «Opbukpadt-MNpo» SXC1.

1.2 O6nactb NpMMeHeHUs AOKYyMeHTa

HacToAwuii JOKYMEHT NMpYMEHUM K CreayoLlmnmM U3aenusm:

Ta6bnuua 1.1 — /3genusa, nognexaiume UcnbiTaHNAM

OBO3HAYEHUE PEBU3UA HAUMEHOBAHUE U3OENUA NMPUMEYAHUE
n3genua n3geEnua
YKTS-PL-EDU16-SPTX BO Mogynb nonesHom Harpysku
B1 C MUKPOKOHTPOMNEpPHbIM Kna-
ctepoMm ans nnartcgpopm MKA
SXC1/SXC3
YKTS-PL-RSENSE A0 HeTtekTop yactuy onga mogyns
nonesHon Harpy3km YKTS-PL-
EDU16-SPTX
YKTS-LSENSE-X AO Jatynk ocBelLeHHOCTN YeTbl- | Bece BapuaHThl (+/-)
YKTS-LSENSE-Y pexkaHanbHbIn ons ocun X/Y/Z
YKTS-LSENSE-Z
1.3 CornaweHusi 0 TepMMHaXx

B pasgene «Moccapwuii» onpegeneHbl TEPMUHBI, MPUMEHSIEMbIE B 3TOM JOKYMEHTE.

OnucaHusa komaHa UniCAN crieqytoT nonoXeHusm, NpUHATLIM B AokymeHTe YKSA-460003.

1.4 lNepeyeHb 4OKYMEHTOB, peKOMeHAYEMbIX K O3HaKOMJIEHUIO

aokrowbd=

1.5 KoHTakTHasa nHcgpopmaums

KoHTakTbl MO BONpocam NpoBeAeHNs UCTbITaHUM:

VHTepdenCHbIN KOHTPOIbHbIA OKYMEHT Ans nnatgopmbl «Opbukpadt-MNpo» SXC1 (SXC ICD);
PykoBoacTBo no akcnnyaTtaumu ansa nnatgopmel «Opbukpadt-Npo» SXC1 (SXC PJ);
Onucanue nporpammHoro 3arpysdmnka SXC bootldr;
PykoBoacTBo no vHTerpaumm moayns nonesHon Harpyskm YKTS-PL-EDU16-SPTX (YKSA-469010).
OnucaHnune npotokona 3arpy3ynka YKTS-BOOTSX-AVR (YKSA-460003).

— Pagpabotunk MuM: MeTtpos A.H., Begywuin nnxerep no MNMH, a.petrov@yktaero.space;
— Paspabotuuk NMO: NeaHoB K.A., paspabotuuk MO 6opToBLIX cucTeM, ivanov.ka@yktaero.space;
— 000 «AKC» — contact@yktaero.space, +7 (914) 228-06-39.

D,OKyMeHT COAEPXKUT NHTEPaKTUBHbIE BO3MOXHOCTW. Ccbinkun Ha pasaenbl U BHeWHne UCTOYHUKK
OTMeYeHbl CUHMM uBeToM. Ccbinkn B cogepXxaHnn UHTEPaKTUBHDbI. D,J'Iﬂ 6bICTpOFO nepexona K
cogepXXaHNK HaXMUTe Ha Ha3BaHMe OOKyMeHTa U Ha3BaHWe pasferia B BepXHEM KOJIOHTUTYIe.
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2 O6wune nonoxeHus

21 HavyanbHble ycnoBus

I'Iporpamma ncnbITaHUR nogpasymMmeBaeT BbiNOJIHEHNE CreyLWnX HavalbHbIX yCﬂOBI/IV'IZ

3aBelueHa unterpauusa moayns MNH ¢ nnatgpopmont «OpbukpadT-ITpoy;

BbinonHeHbl npoueaypbl MPOBEPKM LIENOCTHOCTM U paboTocnocobHocTn moaynst NH B cooTBeTCTBUM C
pykoBoacTteom no nHterpaumm (YKSA-469010);

Oatunkm ocseleHHoCTN YKTS-LSENSE cMOHTMpPOBaHbI B COOTBETCTBMM C YKa3aHUSIMU PYKOBOACTBA
no MHTerpauuu;

MpoBepeHo ncnpaBHoe yHKUMOHMpoBaHMe nnatdgopmbl «OpbukpadT-Npo» € yCTaHOBNEHHbIM
moaynem [MH.

2.2 OOBEeKT ucnbiTaHUN

OB6beKkToM MUCMbITaHUA ABRSETCH Modynb nonesHon Harpysku YKTS-PL-EDU16-SPTX, Bknovas Bce
yKasaHHble B nacrnopTe U3aenus y3nbl U KOMNOHEHTHI.

WcnbiTaHns npoBogATcst Ha NeTHOM ak3emnnspe moayns MNH B coctase nnatdopmbl «OpbukpadT-IMpo».

2.3 LUenb ncnbitanumn

Llenbio npoBeaeHns ncnblTaHU SBNAETCA NpoBepka paboTocnocobHOCTM YCTPOMCTB, BXOOALLMX B COCTaB
moayns MH B ycnosusax, NpubnmkeHHbIX K pearnbHbIM YCIIOBUSIM 3KCNnyaTaumm.

24 3agayum ncnbiTaHUn
3ap,aanV| MCMbITAHUN ABNSAOTCS:

1. Onpegenutb paboToCcnoCOBHOCTL M COCTOSIHME OCHOBHBIX y3noB mogynsa H (Hecywas nnara,
MUKPOKOHTPOMNNEPHbIN KNnacTep, KOHTPonnep AaTtynkoB, JATYMKN OCBELLEHHOCTH), @ UMEHHO:
— PabotocnocobHOCTb MUKNPONPOrpaMm 3arpy3qmKoB HECYLLEN NNaThl;
B03MOXHOCTb 3arpy3ku 1 UCMONHEHWUS MUKPOMPOrpamMm ynpasneHust mogyrnem MNH;
KonuuyecTBo 1 curHatypbl 0GHapY»KeHHbIX YCTPONCTB MUKPOKOHTPOSNIEPHOTO KiacTepa;
PyHKUMOHUPOBaHWE NHTepdErica ynpaBneHns KOHTPOIEPOM AaTYMKOB;
Bo3moxxHoCTb 3arpy3kn U UCnoJsiHeHna MUKponporpamMmmbl ynpasneHna gatymkamu,
OOGHapyXeHu1e 1 KOPPEKTHOE OnpeaeneHne COCTOSTHUS aTYMKOB OCBELLEHHOCTH.
2. MpoBepuTb COOTBETCBTUE M3MEPEHHbLIX NAPaMETPOB U XapaKTEPUCTUK 3asiBNIEHHbIM B TEXHUYECKON
OOKyMeHTaLuuu.

2.5 Kputepum ycnewwHoOro npoxoxaeH1Msa ucnbiTaHum
McnbiTaHns cumtatoTca ycnewHo I'IpOI7I,D,eHHbIMVI, ecnu.

N3MepeHHble TEXHUYECKUE XapaKTEPUCTUKM U3OENUA COOTBETCTBYIOT yKadaHHbIM B MacnopTte usaenus.
Bce komaHabl, NepenaHHble Ha UCNOMHEeHUe, BbINOMHEHbl 63 OLLIMBOK.

KomaHaa camogmarHocTuKM He BbisiBUNa HeucrnpaBHOCTEN.

KomaHaa obHapyXeHns 4aT4YMKOB OCBELLIEHHOCTM KOPPEKTHO onpeaenina Bce AaT4uKu.

Bce gaTumky 0CBELLIEHHOCTU KOPPEKTHO PErMCTPUPYHOT N3MEHEHNS OCBELLEHHOCTY.

aroN =
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3 —MNoarotoBka K UCMbITAHUSAM

3.2

3.3

3.4

MoaroroBKa K UCNbITaHUAM

3arpy3ka mukponporpamm moayns NH

Mepen npoBeAeHWeM UCTbITaHWUI, HEOBXOAUMO 3arpy3nTb AMArHOCTUYECKYH MUKPOMpOorpaMmMy B MoAyIb
MH. [lns 3arpysky MUKponporpamMmMbl HE0GX0AMMO crieaytoLlee nporpamMmMHoe obecneveHme:

— CepsucHoe nporpammHoe obecneyvenne Houston Server ot OO0 «CIMYTHUKC»;
— Knunent cepucHoro N0 Houston Client ot OO0 «CITYTHUKC»;
— ®ann onncaHns npotokona 3arpy3umka YKTS-BOOTSX-AVR B cpopmate XML.

3arpysunk nogaepxmBaet paboty ¢ ytunuton Firmware Manager 13 cepeucHoro MO Houston Client. [Ins
OOHOBNEHUA MUKPONPOrpamMmMbl HEOBXOAMMO 3arpy3nTb dhans NpowwmBku B yTunuty Firmware Manager n
BbINOMHUTL Npoueaypy 06HOBNEeHMs B COOTBETCTBUM C pykoBogcTBoM nonb3osatens OO0 «CIMYTHUKC».

Bonee nogpobHo npouenypa 3arpy3ku MUKponporpammbl onvcaHa B JokymeHTe YKSA-460003.

UcnbiTaTenbHbLIN CTEHA
,D,J'Iﬂ npoeseneHuns UcnbITaHUN H6‘06XO£I,VIMO noaroToBUTb uUcnbITaTeNbHbIN CcTeHAa, BKJ'I}O‘-Ia}OLLI,VIﬂ B cebs:

— MNepcoHanbHbIA KOMMLIOTEP C YCTAHOBMNEHHBIM CEPBUCHBIM NporpamMmmHbiM obecneveHem Houston
Server n Houston Client;

— WcTouHmK cBeTa Ans npoBepkM AaTYNKOB OCBELLEHHOCTHU;

— (HeobGsA3aTENBHO) FTFOKCOMETP U NUHEWKA.

MIcTOYHUK cBeTa OormkeH ObiTb ycTaHOBMNEH Ha pacctosHumn 10-20 cm ot MKA. [1na npoBepk/ 4aT4MKOB OCBe-
LLIEHHOCTM HEOBXOAMMO OCBeLLaTb KaXKAbIv AaT4MK NOOYEepeaHO M NPOBEPATb KOPPEKTHOCTb OTOBpaXkeHNs
3HaveHun B Houston Client. CteHg gormkeH no3sonatb ygobHo nepemellatb MCTOYHUK cBeTa u/mnn MKA
O NPOBEPKUN BCEX AATYMKOB.

McnbiTaHus AonyckKkaeTcda npoBoAnTb KaK C UCMNoJib30OBaHNEM CEPBUCHOIO MHTepcbeVlca nogkntoveHns MKA,
Tak U B aBTOHOMHOM peXxXunme C UcnoribsoBaHnem pagnokaHana.

He npenbsasnsetca ocobbix TpeboBaHWIM K CNEKTPAnbHOMY COCTaBy U3Ny4eHUs UCTOYHUKa cBeTa. MoLHOCTb
U3NyYeHVs1 Ha NOBEPXHOCTM AaTumnKa He AorkHa npesbiath 1500 BT/m2.

YcnoBusi npoBeAeHUs1 UCNbITaHUN

NcnbitaHus npoBoaATCA B 3aTEMHEHHOM NMOMeELLEeHNN. Bo n3bexaHne noxHbIX Cpa6aTbIBaHVIl7I OaTt4ynkoB
OCBELLEHHOCTHN, HEOBXOANMO MCKITHOUUTEL BO3AENCTBME HA HUX MOCTOPOHHNX NCTOYHUKOB CBEeTa U 0Tpa>|<eHvu7|.

He npeabAaBnAaeTcAd Tpe6OBaHVII7I K ycrnoBmam cpefbl, 3a UCKNKYeHneM npeanyCcMoTpEeHHbIX MacrnopToMm
n3genna.

I'Iop;l,qox 3anosifiHeHus NpoToKoa MUCnbITaHUN

Mpotokon ncnbitTaHMn YKSA-460005-F 3anonHsieTcsi OTBETCTBEHHLIM NIMLIOM B MpoLecce NpoBeaeHust
ncnblTaHMn. B npoTokone AomkHbl ObITb OTPaXXeHbl BCE pe3ynbTaThl UCNbITaHWI, a Takke Niobble BO3HMKLLNE
npobnemei.

,D,OI'IyCKaeTCFI 3anoriHeHune npoToKona ncnbITaHWN B ANIEKTPOHHOM BMAe C nocnenywumm pacnevyarbiBaHNEM
n noanncaHnem oTBeTCTBEHHbLIM JTULIOM.
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4
4.1

4.2

4.3

4.4

MeToauka npoBeaeHUA UCNbITaHUN

BusyanbHbin ocmotp MKA

nOpH,CI,OK npoBegeHna BHeLWWHero ocMoTpa n3genuna:

— ybeanTbCsa B OTCYTCBUW 3aLLUTHON NIMEHKM Ha OaT4yMKax OCBELLEHHOCTMH;
— OCMOTpPETb AaTUYMKM OCBELLIEHHOCTU Ha NPEeaMET 3arpsa3HEeHNs UMM MeXaHUYeCcKMX NoBPeXaeHWI;
— MNPOBEPUTL COOTBETCTBIE MapKMPOBKM NMPOBOAOB 1 NOCaA0YHbIX MMOLWAA0K Ha AaT4YMKax OCBELLEHHOCTH

pucyHky 4.12 n3 pokymeHta YKSA-469010.

MoaroToBKa ucnbiTaTeNnbHOro cTeHaa

Mpoueaypa NoAroToBKM UCMbITATENBHOMO CTeHaa:

1.
2.

6.

BknounTb KOMMbLIOTEP C CePBUCHBIM NporpaMmHbiM obecnedeHnem Houston Server u Houston Client.
YctraHoBuTb coeanHeHue ¢ MKA niobbim cnocobom, npegycMoTpeHHbIM pyKOBOACTBOM MO 3KChnyaTa-
LUmn.

3. Pa3mecTuTb annapaT Ha UcnblTaTenbHOM CTEHAE.
4.
5. N3mepuTb 1 3acmkcmMpoBaTh paccTosHne mexay uctodHnkom ceeta n MKA B pasgene «[1ns sametok»

YCTaHOBUTb UCTOYHUK cBeTa Ha pacctosHum 10-20 cm ot MKA.

NpOTOKOMa UCMbITAHUNA.
(Heobsi3aTenbHO) IamMepuTb 1 3adnKCUpoBaTh MOLLHOCTb M3IyYeHWsi Ha MOBEPXHOCTU CONTHEYHOWN
naHenn MKA B pasgene «[lna 3aMeTok» NpoToKosa UCMbITaHUMN.

BknroyeHue moayns NH

Mpouenypa BkntodeHna mogyna MH:

arwN =

6.
7. BHecTu oTmeTkun 0 paboTocnocobHOCTU cucTeM B pasgen 8.7 NpoToKora UCNbITaHUN.

Y6eantbcs B OTCYTCBMM TOKa noTpebneHunsa Ha kaHane 4 COrl.

MopgaTb kOMaHAy Ha BkNtoyeHune kaHana 4 C3M.

JoxagaTbcs KBUTaHUMA 06 yCneLwHOM UHULManuaawmm MMkponporpaMmm 3arpy3qmkon MH.

HoxagaTbca KBUTaHUMM 06 yCNeLHO HMLMann3aLmm OCHOBHbLIX MUKponporpamm MNH.

lMpoBepuTb Bepcumn 3arpy>KeHHbIX MUKponporpamm otrnpaskon komaHg OxFFEO CMD_GET_VERSION

Ha oba mukpokoHTponnepa [NH. 3adukcuposate Bepcun B pasgene «[ns 3amMeTok» npoTokona

UCNbITaHUN.

5.1. Y6eauntbes, yto Bepcus O mukpokoHTponnepa MH no agpecy 0x1C Bobiwe 1.4.50.

5.2. Tpwu HeobxogumocTn, 06HoBUTL MO MukpokoHTponnepa NH no agpecy 0x1C B COOTBETCTBUM C
npoueaypon n3 gokymeHta YKSA-460003.

Y6eamnTbca B OTCYTCTBUM aHOMarbHOro Toka notpebneHuns Ha kaHane 4 COIT.

3anyck camoguarHoctuku MNMH

Mpouenypa 3anycka camogmnarHoctuku NMH:

1.

2.

ol

Mopatb komangy 0x0804 CMD_AUTO_DIAG — ABTomaTnyeckasi MpoBepKka krnactepa Ha MUKPOKOH-
Tponnep NMH no agpecy 0x1C.

Hoxpatbes kButaHumm 0x0884 MSG_AUTODIAG_RESULT — Pesynsrat aBToMaTM4eCckon AUarHoCTUKN.
Y6eauTbes, UTo:

none STATUS naketa MSG_AUTODIAG_RESULT pasHo 0x00;

none NODES_DETECTED naketa MSG_AUTODIAG_RESULT 6onbLue unu paBHo 5;

none DET_I2C_ADDR naketa MSG_AUTODIAG_RESULT paBHo 0x2A;

nons naketa MSG_FLASH_IDS He pasHbl 0x00.

Yb6euTbca B OTCYTCTBUM aHOMarlbHOro Toka notpebneHust Ha kaHane 4 COrTl.

BHecTn 0TMETKM O pesynbTatax camogMarHOCTUKM B pasaen 8.2 npoTokona UCMbITaHWA.

[MoBTOpPUTL yKasaHHble Bbile npoueaypbl Ans agpeca 0x1D. Yéeautbces, yTo:

none STATUS naketa MSG_AUTODIAG_RESULT pasHo 0x00;

norne NODES_DETECTED naketa MSG_AUTODIAG_RESULT 6onbLue unu pasHo 7;

none DET_I2C_ADDR naketa MSG_AUTODIAG_RESULT paBHo 0x2A;

nons naketa MSG_FLASH_IDS He pasHbl 0x00.

BHecTn oTmeTkn 0 paboTtocnocobHOCT cncTeM B pasgen 8.7 npoTokona MUChbITaHWA.
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4 — MeToguka npoBefeHUs UCNbITaHUN

4.5 lNMpoBepka KOHTpoONNepa AaTYNKOB OCBELLEHHOCTU
° I Bce npouenypbl ANa 4aTYMKOB OCBELLEHHOCTU BbIMOMHAKTCA Ha MUKpOKOHTponnepe MNH no agpecy
0x1C.

Mpouenypa NpoBepPKM KOHTPOINepa AaTYNKOB OCBELLEHHOCTU:

1.
2.

3.

ok

10.

1.

12.

13.

14.

Mopatb komaHay 0x0800 CMD_SELECT_MCUNODE — Beibparth y3en knactepa ¢ HoMepom yana 7.
Mopate komaHgy 0x0801 CMD_SET_NODE_PWEN — YcTtaHOBUTb COCTOSAAHWE NUTaHUSA y3na co
3HaveHuem 0x01.
MopgaTb nocnegoBaTeNbHOCTL KOMaHA;:

— 0x0802 CMD_SET_NODE_RST - YcraHoButb curHan cbpoca ysna co 3HadeHmem 0x00;

— 0x0802 CMD_SET_NODE_RST - YcraHoButb curHan cbpoca ysna co 3HadeHvem 0x01;

— B teueHue 5 cekyHp nogatb komaHay 0x0803 CMD_READ_NODE_SIGNATURE - lNpouuTatb
curHatypy yana. Yéegutbes, yto nons naketa MSG_NODE_SIGNATURE He paBHbl 0x00.
Mogatb komaHgy 0x0800 CMD_SELECT_MCUNODE - Bbibpatb y3en knactepa ¢ HOMepom yana 7.
Mopgatb komaHay 0x0802 CMD_SET_NODE_RST — YctaHoBuTb curHan cbpoca yana co 3Ha4yeHuem

0x01.

. He nepesarpyxasiCb B peXuM 3arpy3vyumkKa BbIMNOJTHUTb obHoBreHne NPOLUNBKN 4Yepe3 Houston

Firmware Manager no crangaptHou npoueaype (Erase — Transmit File — Burn). B cnucke agpecos
namsaTy Bblbpatb 0x10000200. daiin NpoLWMBKM AOMKEH MMETb NoMeTku rsensediag 1 m4809.
YbeaunTbcs, 4To:

— He nonyyeHa kButaHums MSG_NACK;

— none CODE kBuTaHumn MSG_ACK pasHo 0x00.

— none CODE nocnegHero no cyety naketa MSG_MEMSET_REPORT pasHo 0x00;

— none ADDR nocnegHero no cyety naketa MSG_MEMSET_REPORT paeHo 0x10000200;
Mopatb komangy 0x0800 CMD_SELECT_MCUNODE — BeibpaTbk y3en knactepa ¢ HOMepom y3na 7.
Mogate komangy 0x0801 CMD_SET _NODE_PWEN — YcTaHOBUTb COCTOSAHME NMUTaHUSA y3na Cco
3HaveHuem 0x01.

Mopgatb komaHay 0x0802 CMD_SET_NODE_RST - YctaHoBuTb curHan cbpoca yana co 3Ha4yeHuem
0x00.

Mogatb komaHay 0x0802 CMD_SET_NODE_RST - YcTtaHoBuTb curHan cbpoca yana co 3Ha4eHUem
0x01. MNogoxaatb He meHee 10 cekyHa,.

Mopatb komangy 0x1008 CMD_GET_LSENSE_FW — Monyuunts Bepcuto MO KkoHTponnepa gaT4MKoB.
YbeauTbes, YTo:

— He nonyyeHa keutaHuua MSG_NACK;

— none CODE kBuTaHumm MSG_ACK pasHo 0x00;

— nons naketa MSG_LSENSE_FW_VERSION He paBHbl 0x00.

BHecTn oTMeTKM O pesynbratax NpoBEpKM KOHTposnepa AaTyMKOB OCBeLLeHHOCTM B pasgen 8.3
NpOTOKOMa MUCMbITaHUNA.
BHecTn oTMeTkn 0 paboTocnocobHOCTN cncTeM B pasgen 8.7 npoTokona UCMbITaHWA.

4.6 OOGHapyxeHue JaTYNKOB OCBELLEHHOCTU

Mpouenypa o6HapyXeHUsi 4aTYNKOB OCBELLEHHOCTMU:

1.
2.

3.

Mopatb komaHgy 0x0800 CMD_SELECT_MCUNODE — Boeibpatb y3en knactepa ¢ HOMepom yana 7.
Mopatb komaHay 0x0802 CMD_SET_NODE_RST — YctaHoBuTb curHan cbpoca yana co 3HauyeHuem
0x01. MNogoxaatb 1 cekyHAy.

Mogatb komangy 0x0801 CMD_SET _NODE_PWEN — YcTaHOBUTb COCTOSIHME MUTaHUSA y3na co
3HaveHuem 0x01.

. Mopatb komaHgy 0x1000 CMD_AUTODETECT_LSENSE — AsTomaTnyeckoe obHapyxeHne 4aT4ymKoB.

YbeauTbes, YTo:
— He nonyyeHa kButaHums MSG_NACK;
— none CODE kBuTaHumn MSG_ACK pasHo 0x00;
— nonyyeHa kButaHums 0x1001 MSG_LONG_AUTODETECT_LSENSE — Pesynsrat obHapyXeHus
[aTYNKOB.
BHecTn oTMeTKM 0 pesynsratax 0bHapy>XeHus JaT4YMKOB OCBELLEeHHOCTM B pasaen 8.4 npoTtokona
MCNbITaHUMA.

. 3adhmkcupoBatb Tok NoTpebneHust Ha kaHane 4 C3OI1 B pasaene 8.5 npotokona ncnbitaHuin. CpaBHUTL

nony4yeHHoe 3Ha4veHue C 3adBlieHHbIM B nNacrnopTe nsaenua.

. BHecTn oTmeTkm 0 paboTtocnocobHOCTM cuctem B pasgen 8.7 NpoToKona UCMbITaHWUN.
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4.7

4.8

10

MpoBepka 4aTYMKOB OCBELLEHHOCTH

MpoBepka AaT4YMKoB ocBeLleHHOCTU TpebyeT noBopota MKA BoKpyr Bcex oceld, NMbo nepemMelleHns
nctouHuka ceeta. OcK ykasaHbl B cucteMe koopamHat MKA.

Mpouenypa NpoBepPKM AaTYNKOB OCBELLEHHOCTHU:

1.
2.

3.

6.

7.

Mopatb komaHay 0x0800 CMD_SELECT_MCUNODE — BeibpaTth y3en knactepa ¢ HoMepom yana 7.
Mopgatb komaHay 0x0802 CMD_SET_NODE_RST - YcTtaHoBuTb curHan cbpoca yana co 3Ha4eHUem
0x01. MogoxpaTb 1 cekyHAay.

Mogatb komaHgy 0x0801 CMD_SET_NODE_PWEN — YcTaHOBWTbL COCTOSIHME NMUTaHMS y3na co
3HaveHuem 0x01.

BknounTb MCTOYHMK CBETA 1 HanpaBuTb €ro Ha JAaTYMK MNONMOXMTENBHOMO HanpaBneHus ocn X.
Mopateb komaHay 0x1002 CMD_READ_LSENSE — CuuTaTb nokasaHus JaT4YMKOB OCBELLEHHOCTU U
poxpatbes kButaHumm 0x1003 MSG_LONG_LSENSE_DATA — lNokasaHusi 4aT4YMKOB OCBELLEHHOCTH.
3admkcupoBatb pesyrnbraTbl USMEPEHUN B COOTBETCTBYHOLLEN CTpoke Tabnuubl B pasgene 8.6
NpPOTOKOMa UCNbITaHWN.

MosTopuTh Warn 4—5 anga ocen X-, Y+, Y-, Z+, Z-. BHecTu pe3yneratbl namepeHun B pasgen 8.6
NpOTOKOMa MUCNbITaHWA.

BHecTn oTmeTkn 0 paboTtocnocobHOCT cncTeM B pasgen 8.7 npoTokona UChbITaHWA.

3aBeplueHMe UCnbITaHUN

Mo 3aBepLieHnn Bcex npoueayp, Heobxoanmo:

aroN =

OTtkntounTb kaHan 4 C3l1.

OTtkntounTb NuTaHne MKA.

CoxpaHuTb ypHanbl pabotbl Houston Server u Houston Client.

3anonHuTb pasgen 9 npoTokona UcnbiTaHUi.

[MoanucaHHbIV NPOTOKON UCMbITaHWIA, a Takke XypHansl paboTtel Houston Server n Houston Client
Hanpaentb B OO0 «AKC» ansa aHanusa.

YKSA-460005 Bep. A1 ot 10.08.2024



Mpunoxexve A

A Mmoccapun

MKA

CuHoHumbl: KA, ciymHuk. Manbii KoCMUYecKuin annnapar.

Mnardopma MKA CuHoHumbI: nnamgopma. KOMNNeKT BCnoMoraTenbHbIX CUCTEM (CUCTEMA 3NEKTPONn-

nMH

P3
MK
no
can
ICD
CAN

UniCAN
12C

SPI
UART

1WIRE

JTAG
ISP

TaHusl, PaanoCBs3n, OpMEeHTaLMK 1 T.N.) OT CTOPOHHErO NOCTaBLUMKa, obecneymBaloLLnn BCe
HeobxoamMble cpencTea Ansa pyHKUMoHnpoBaHus MNH.

CuHoHuUMbI: nosnie3Hasi Hazpyska, Modyrb [H. YcTponcTeo nnm Habdop yctponct KA, obecne-
yYmBalLLMA BbiNonHeHne 3agady muccum KA. YctaHaenmBaeTcs Ha 6opT KA u uHterpumpyetcs ¢
nnargopmMon.

PykoBoacTBo no akcnnyataumm.

CuHoHumbl: MCU. MyKpoKoHTponnep.

MporpammHoe oGecneyenune.

CuncTtema sHepronuTaHus.

Interface Control Document (UHTepdencHbin KOHTPONbHbIN [JOKYMEHT).

(Controller Area Network — ceTb KOHTPONNEPOB) — CTaHAAPT NPOMbILLSIEHHOW CETU, OPUEHTMPO-
BaHHbIAN Ha 00ObeAMHEHNE B €0UHYH0 CETb MCMOSTHUTENbHBIX YCTPOUCTB M AaTYMKOB.

MpoTokon obmeHa aaHHbiMu B cetn CAN, paspabotaHHbin OO0 «CIMTYTHUKC».

CuroHumbl: TWI, Two-Wire Interface. Inter-Integrated Circuit — nocnegosaTtensHas acuMmeT-
pUYHas LWMHA A5 CBA3M MEXAY UHTerpanbHbIMU CXeMaMUN BHYTPY 3NIEKTPOHHbLIX MPUOOPOB.

NHTepderic ans nocnegoBaTenbHOr0 obmeHa gaHHbIMU MeXay MUKPOCXEMaMMU.

Universal Asynchronous Receiver-Transmitter — YHnBepcanbHbIi aCUHXPOHHbIV Npuémonepe-
AaT4MK, y3€en BblMUCTIUTENBHbIX YCTPOUCTB.

OpHonpoBoOAHOWN MHTEPENC Ast ABYXCTOPOHHEN Nepeaayn AaHHbIX, pa3paboTaHHbIN komMna-
Huen Dallas Semiconductor.

(Joint Test Action Group) — oTnagoyHbIn nHTepdenc Ha 6ase ctaHpapta IEEE 1149.1.

In-System Programming — npoLecc 06HOBNEHMS MUKPONporpaMMbl B MUKPOKOHTPOIIEpE, He
TpebyroLnn ero N3BMeYEHNs 13 NnaTbl, U OQHOUMEHHLIN MHTEpdEeNcC.
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Mporpamma n metoguka (MuM) dyHKUMOHANBHBIX UCMbITAHWI

b

B.1
5.1.1

12

OnucaHue cucteMbl KOMaHA auarHoctuyeckoro MO

KomaHabl ynpaBneHuUs KnacTepoM MUKPOKOHTPONMEpPOoB

0x0800 CMD_SELECT_MCUNODE - Bbi6paTtb y3en knactepa

Onucanue: KomaHga BbiGopa y3na knactepa MMKPOKOHTPOIEPOB NepeknodaeT MynbTUMNEKCOopP MHTEp-
(heiica ynpaBneHus KnactepoM Ha ykasaHHbIii y3en. Bce onepauuy no ynpasneHunto KrnactepoM MUKPOKOH-
TponnepoB GyayT HanpasneHbl Ha BbiGpaHHbIN y3en. o ymonyaHuio BeiGpaH nepebii y3en knactepa.

MapameTpbl cOO6LWEHUs

Tun coobuweHuns:

KopoTkas komaHaa

OnuHa coobweHus: 1 6ant
Hanuuue gon. nonen: [a
HanpaBneHue: Ha 6opT
OtBerT: Ectb
OnucaHue nonen
NOonE CMELLEHUE T™7Nn OMUCAHUE no YMONu.
MSG_ID | — uint16 LE | NaeHTndmkaTop coobLieHns 0x0800
NODE_ID | 0 uint8 Howmep y3na knactepa, 0x00—0x07 0x00
®dopmart coobLieHus
0 8 16 24 32 40 48 56
MSG_ID NODE_ID
0x0800 0x00 He nepepaetcs

OtBet: 0x0100 MSG_ACK — KBnTaHUus 0 BbINOMHEHUN KOMaHAbI

YKSA-460005 Bep. A1 ot 10.08.2024



Mpunoxexve b

B.1.2 0x0801 CMD_SET_NODE_PWEN - YcTaHOBUTbL COCTOsIHME NUTaHUA y3na

Onucanue: KomaHga CMD_SET_NODE_PWEN yCTaHaBIIMBaAET COCTOAHME NUTAHUA y3Ia Krnactepa MUKpO-

KOHTPOIJIepOB.

Mpun ycTtaHoBKke 3HayeHns PWEN B 0x01 y3en Bknoyaetcs, npu yctaHoBke B 0x00 y3en Bbikntodaetcs. o
YMOMYaHWIo y3ern BbIKMIOYEH.

MapameTpbl coobLueHus

Tun cooOuweHuns:

KOpOTKaH KOMaHOa

OnvHa coobGLeHus: 1 6ant
Hanwnuwue pon. nonen: [a
HanpaBneHue: Ha 6opt
OTBeT: Ectb
OnucaHue nonen
NMOnE CMELWUEHUE TAN OMNMUCAHUE Mo YMOIU.
MSG_ID | — uint16 LE | MpeHTndukatop coobLueHus 0x0801
VALUE | O uint8 CoctosiHue nutaHusa (PWEN) 0x00
®Popmart coobeHuns
0 8 16 24 32 40 48 56
MSG_ID VALUE
0x0801 0x00 He nepepaetcs
OtBeT: 0x0100 MSG_ACK — KBuTaHuus o0 BbINOHEHUM KOMaHAbI
000 «AKC» — https://yktaero.space 13



Mporpamma n metoguka (MuM) dyHKUMOHANBHBIX UCMbITAHWI

5.1.3

b.1.4

14

0x0802 CMD_SET_NODE_RST - YctaHoBUTbL curHan cobpoca ysna

OnucaHue: KomaHga CMD_SET_NODE_RST yCTaHaBnnBaeT COCTOAHNE c6poca y3na Knacrtepa MMKPOKOH-

TPONIepos.

Mpwn yctaHoBke 3HaveHust RST B 0x00 y3en Oyaet cOpowueH, npu yctaHoBke B 0x01 coctosiHne cbpoca
cHuMaeTcs. o ymonyaHuio y3en copoLUeH.

MapameTpbl coobLueHus

Tun cooOuweHuns:

KOpOTKaH KOMaHOa

[OnvHa cooblieHus: 1 Gawnt
Hanwnuwue pon. nonen: [a
HanpaBneHue: Ha 6opt
OTBerT: Ectb
OnucaHue nonewn
NOnE CMELLEHUE TAN OMNMUCAHUE no YmMonu.
MSG_ID | — uint16 LE | MpeHTndukatop coobLueHus 0x0802
VALUE | O uint8 CoctosiHne copoca (RST) 0x00
®Popmart coobeHuns
0 8 16 24 32 40 48 56
MSG_ID VALUE
0x0802 0x00 He nepepaetcs

OtBeT: 0x0100 MSG_ACK — KBuTaHuus o0 BbINOHEHUM KOMaHAbI

0x0803 CMD_READ_NODE_SIGNATURE - lNpouuTtatb curHaTtypy ysna

Onucanue: KomaHga CMD_READ_NODE_SIGNATURE no3Bonsier npoynTaTb CUrHaTypy ya3rna Knacrepa

MWKPOKOHTPOJSIIIEpPOB.

KomaHga fomkHa nogaBaTbCsl B TedeHue 5 cekyH[ nocne CHATUSI COCTOSIHUA cbpoca, Hadve y3en nepenaer

B PEXUM OXNOaHUA.
MapameTpbl coobLweHus

Tun cooOuweHuns:
IOnvHa coobueHus:

KOpOTKaH KOMaHOa

Hanwuuue pon. nonen: Hert
HanpaBneHwe: Ha 6opt
OTBeT: Ectb
OnucaHue nonen
NOnE CMELLEHUE T™MN OMUCAHUE no YMOnu.
MSG_ID | — uint16 LE | NpeHTndmkaTop coobLueHns 0x0803
®Popmar coobeHuns
0 8 16 24 32 40 48 56
MSG_ID
0x0803 He nepepaertcs

OtBet: 0x0999 MSG_NODE_SIGNATURE — CurHatypa y3na

YKSA-460005 Bep. A1 ot 10.08.2024



Mpunoxexve b

B.1.5 0x0804 CMD_AUTO_DIAG - ABTOMaTu4yeckasi npoBepKa Knacrepa

Onucanue: KomaHga CMD_AUTO_DIAG no nopAaKy CHUTbIBaAeT CUNHaATypbl BCEX Y3J10B Kractepa U
BO3BpaLlaeT B OTBETE KOJNIM4YEeCTBO 06Hapy)KeHHbIX Yy35nOoB. MyanmnneKcop, COCTOAHME NNUTAHNA U 06poc
Y3110B BbICTABJ1AOTCA aBTOMaTU4YECKN.

Mocne 3aBepLueHnsi KOMaHabl, MynbTUNNEKCop HTepderica ynpasneHns dyaeT nepeknoveH Ha nocnegHni
y3er.

MapameTpbl coobLueHus

Tun coobuweHuns: KopoTkasa komaHga
OnuHa coobweHus: —

Hanwnuwue pon. nonen: Het
HanpaBneHue: Ha 6opt
OTBerT: Ectb

OnucaHue nonen

NOnE CMELLUEHUWE T@AN OMNUCAHUE Mo YMOnu.
MSG_ID | — uint16 LE | MpeHTndukatop coobLieHus 0x0804
dopmat coobLeHun
0 8 16 24 32 40 48 56
MSG_ID
0x0804 He nepenaetca

OtBeT: 0x0999 MSG_NODE_SIGNATURE — CurHaTtypa yana, 0x0884 MSG_AUTODIAG_RESULT -
PesynbraT aBTOMaTUY€CKON ANArHOCTUKN
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B.2
b.2.1

16

KomaHabl ynpaBrneHust KOHTPOSIepoM AaTYMKOB
0x1000 CMD_AUTODETECT_LSENSE — ABTOMaTn4eckoe obHapyxeHue faT4MKoB

Onucanue: KomaHga CMD_AUTODETECT_LSENSE nNo3BoMsieT aBTOMaTU4ECKN 06Hapy>Kl/ITb n onpenenntb
COCTOAHME 0AaTYMKOB OCBELEHHOCTHU, NOAKIMKYEHHbIX K KOHTpOonnepy AaT4nkoB.

BHumaHue! [1na paboTbl KOMaHObl HEOOX0AMMO, YTODObI KOHTPOIEp 4ATYMKOB Obln BKIHOYEH KOMaH4aMM
0x0800 CMD_SELECT_MCUNODE - Buibpatb y3en knactepa, 0x0801 CMD_SET _NODE_PWEN —
YcTtaHoBUTL cocTosiHue nuTanud yana u 0x0802 CMD_SET _NODE_RST — YcraHoBuTb curHan copoca ysna.

MapameTpbl coobLueHus

Tun coobuweHuns: KopoTkasa komaHga
OnvHa coob6LeHus: —

Hanwnuwue pon. nonen: Het
HanpaBneHue: Ha 6opt

OTBeT: Ectb

OnucaHue nonen

NOnE CMELLUEHUWE T@AN OMNUCAHUE Nno yYmMonu.
MSG_ID | — uint16 LE | MpeHTndukatop coobLueHus 0x1000

dopmat coobLieHus

0 8 16 24 32 40 48 56
MSG_ID
0x1000 He nepenaetca

OtBet: 0x1001 MSG_LONG_AUTODETECT_LSENSE — Pe3ynsrat 00HapyXeHusi 4aT4MKOB

YKSA-460005 Bep. A1 ot 10.08.2024



Mpunoxexve b

B.2.2 0x1002 CMD_READ_LSENSE - CuutaTb NnoKa3aHWA OaT4YMKOB OCBELUEHHOCTHU

OnucaHue: KomaHga CMD_READ_LSENSE cunTbiBaeT NokasaHUs BCEX AaTUYMKOB OCBELLEHHOCTU, NOAKIMIO-
YEeHHbIX K KOHTpOJ1I1epy OaTt4ynkoB.

BHumaHue! [1na pabotbl KOMaHObl HEO6X0AMMO, YTOObI KOHTPOEpP 4AaTYMKOB Obin BKIHOYEH KOMaH4AMM
0x0800 CMD_SELECT_MCUNODE - Buibpatb y3en knactepa, 0x0801 CMD_SET _NODE_PWEN -
YcTtaHoBUTL cocTosiHue nuTaHud yana u 0x0802 CMD_SET _NODE_RST - YcraHoBuTb curHan cbpoca ysna.

MapameTpbl coobLueHus

Tun coobuweHuns: KopoTkasa komaHga

OnuHa coobweHus:

Hanuuyue gon. nonen: Hert
HanpaBneHue: Ha 6opt
OTBeT: EcTb
OnucaHue nonen
NMOnE CMELWWEHUE TN OMNMUCAHUE Mo YMOI4.
MSG_ID | — uint16 LE | MpeHTndukatop coobLieHus 0x1002
dopmat coobLeHun
0 8 16 24 32 40 48 56
MSG_ID
0x1002 He nepenaetca

OtBet: 0x1003 MSG_LONG_LSENSE_DATA — lNoka3aHust 4aT4MKkoB OCBELLEHHOCTHU

b.2.3 0x1004 CMD_RESET_LSENSE - Copoc KkoHTponnepa AaT44MKOB
Onucanue: KomaHga CMD_RESET_LSENSE nepesarpyxaeT KOHTPOnfep SaT4YnNKOB.
MapameTpbl cOO6LEeHUs

Tun coobLeHuns: KopoTkas komaHaa
OnuHa coobGLeHuns: —

Hanuuwne gon. nonemn: Het
HanpaBneHue: Ha 6opT
OtBeT: Ectb
OnucaHue nonen
NOnE CMELLEHUWE TAN OMUCAHUE no YMONu.
MSG_ID | — uint16 LE | NaeHTndmkaTop coobLieHns 0x1004
®dopmat coobeHus
0 8 16 24 32 40 48 56
MSG_ID
0x1004 He nepenaeTtcs
OtBet: 0x0100 MSG_ACK — KBuTaHUus O BbIMOMHEHUN KOMaHAbI
000 «AKC» — https://yktaero.space 17
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b.2.4

18

0x1008 CMD_GET_LSENSE_FW - NMonyuutb Bepcuto MO KoHTponnepa AaTymMKkoB

Onucanune: KomaHga CMD_GET_LSENSE_FW 3anpalwimBaeT Bepcuto nporpaMmmHoro obecneyeHus KOHTpOI-
iepa gaTt4ymkKoB.

BHumaHue! [1na pabotbl KOMaHObl HEO6X0AMMO, YTOObI KOHTPOEpP 4AaTYMKOB Obin BKIHOYEH KOMaH4AMM
0x0800 CMD_SELECT_MCUNODE - Bbibpatb y3en knactepa, 0x0801 CMD_SET_NODE_PWEN -
YcTtaHoBUTL cocTosiHue nuTaHud yana u 0x0802 CMD_SET _NODE_RST - YcraHoBuTb curHan cbpoca ysna.

MapameTpbl coobLueHus

Tun coobuweHuns: KopoTkasa komaHga
OnuHa coob6LeHus: —

Hanwnuwue pon. nonen: Het
HanpaBneHue: Ha 6opt

OTBerT: Ectb

OnucaHue nonen

NOnE CMELLUEHUWE TAN OMNUCAHUE Mo YMOnu.
MSG_ID | — uint16 LE | MpeHTndukatop coobLieHus 0x1008

dopmat coobLeHun

0 8 16 24 32 40 48 56
MSG_ID
0x1008 He nepenaetca

OtBet: 0x1009 MSG_LSENSE_FW_VERSION — Bepcus MO koHTponnepa AaTtymkos
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Mpunoxexve b

b.3
B5.3.1

b.3.2

KButaHuumn n coobLieHus

0x0142 MSG_MODE_DIAG - Coo6uweHue 06 nimumanusaumm guarHoctuyeckoro Mo

OnucaHwue: CoobuieHrne MSG_MODE_NORMAL nepenaeTcd 3arpy3dmkomMm cpagy nocne unHumumnanmsauuun.

Mepenada aToro coobLLEHNSI O3HAYAET, YTO 3arpy34vmnK rotoB k paboTe.
MapameTpbl cOO6LEHUs

Tun coobLeHuns: KopoTkoe coobLieHne
OnuHa coobweHus: —

Hanu4wne gon. nonemn: Het

HanpaBneHue: Ha 3emnto

OtBeT: Het

OnucaHue nonen

NOnE CMELLEHUE T™MN ONMUCAHMUE no yMonu.
MSG_ID | — uint16 LE | NaeHTndmkaTop coobLieHns 0x0102
dopmat coobLeHus
0 8 16 24 32 40 48 56
MSG_ID
0x0102 He nepenaetcs

OTBeT: Hem

0x0100 MSG_ACK - KBuTaHUuMA 0 BbINOJIHEHUM KOMaHAbI

OnucaHue: KBuMTaHUUA O BbINOMHEHMM KOMaHAbI. I'Iepe,u,aeTCH B OTBET Ha KOMaHAy, eClin OHa Obina

BbIlMOJIHEHA YyCNeLwiHo.

MapameTpbl coo6LWEeHUs

Tun cooOLweHus: KopoTkoe coobuieHne
[OnuHa coobleHuns: 2 bainTa

Hanuuue gon. nonen: [la

HanpaBneHwe: Ha 3emnio / Ha 6opt
OtBerT: Het

OnucaHue nonen

NOnE CMELLEHUE T™n OMUCAHMUE no yMonu.
MSG_ID | — uint16 LE | NaeHTndumkaTop coobLueHns 0x0100
CODE 0 uint16 LE | Kog pesynbrata BbinonHeHusi, 0 — HET owmbok 0x0000

dopmaT coobLeHus
0 8 16 24 32 40 48 56
MSG_ID CODE
0x0100 0x0000 He nepenaetcs
OtBet: Hem
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B5.3.3

b.3.4
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0x0101 MSG_NACK - KButaHuusa o6 owunbke BbINOSIHEHUA KOMaHAbI

OnucaHnue: KBuTaHUUA O BbINONIHEHMM KOMaHAbI. I'Iepe,u,aeTCH B OTBET Ha KOMaHAy, eCiin OHa Obina
BbINOMNHEHAa C OLINOKOMN.

MapameTpbl coo6LWeHUs

Tun coobuweHuns:

KopoTkoe coobuieHne

[dnuHa coobleHuns: 2 baiTa
Hanuuue gon. nonen: [a
HanpaBneHwe: Ha 3emnio / Ha 6opT
OtBerT: Het
OnucaHue nonen
NOnE CMELLEHUWE TAN OMNMUCAHUE Mo YMOI\.
MSG_ID | — uint16 LE | NaeHTudmkaTop coobLieHns 0x0101
CODE 0 uint16 LE | Koa owwmnbkun 0x0000
®Popmar coobeHus
0 8 16 24 32 40 48 56
MSG_ID CODE
0x0101 0x0000 He nepenaetcs

OTBeT: Hem

0x0999 MSG_NODE_SIGNATURE - CurHaTtypa y3na

Onucanume: CoobLueHne MSG_NODE_SIGNATURE coagepXuT curHaTypy yana krnacrepa MUKPOKOHTPOSIepOB.

MapameTpbl cOO6LWEHUs

Tun coobuweHuns:

KopoTkoe coobuieHne

OnuHa coobuweHus: 4 6anTa
Hanuuue gon. nonen: [a
HanpaBneHue: Ha 3emnto
OtBerT: Het
OnucaHue nonen
NOnE CMELLEHUE T™n OMUCAHMUE no ymMonu.
MSG_ID | — uint16 LE | NaeHTndumkaTtop coobLueHns 0x0999
NODE_ID | 0 uint8 Howmep y3na knactepa (0x00—0x07) 0x00
SIGN1 8 uint8 CwvrHatypa yana, 6anT 1 0x00
SIGN2 16 uint8 CvrHatypa yana, 6ant 2 0x00
SIGN3 24 uint8 CvrHatypa yana, 6ant 3 0x00
®dopmart coobLieHus
0 8 16 24 32 40 48 56
MSG_ID NODE_ID SIGN1 SIGN2 SIGN3
0x0999 0x00 0x00 0x00 0x00 He nepenaetca

OTBeT: Hem
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B.3.5

0x0884 MSG_AUTODIAG_RESULT — Pe3ynsTaT aBTOMaTU4e€CKOW ANArHOCTUKN

OnucaHue: CooblieHne MSG_AUTODIAG_RESULT codepXuUT peaynbraT aBToMaTUYeCcKon OUarHoCTUKK
KnacTepa MUKPOKOHTpOnnepoB. B cooblieHnn nepegaeTcs KONMYECTBO 0bHapY)XeHHbIX Y3IoB KnacTepa.

MapameTpbl coo6LWeHUs

Tun coobuweHuns:

KopoTkoe coobuieHne

[dnuHa coobleHuns: 3 baiTa
Hanuuue gon. nonen: [a
HanpaeneHue: Ha semnio
OtBeT: Het
OnucaHue nonen
NONnE CMELLEHUE T™n OMNMUCAHUE no yMOnu.
MSG_ID — uint16 LE | MgeHtndukatop coobLieHns 0x0884
STATUS 0 uint8 Koa pesynbrata aBToanarHoCTuku 0x00
DETECTED | 8 uint8 KonuyectBo o6HapyXeHHbIX y3r0OB Knactepa 0x00
I2C_ADDR | 16 uint8 Agpec 12C ynpasnsowero MK 0x00
®dopmart coobLieHus
0 8 16 24 32 40 48 56
MSG_ID STATUS |DETECTED| I2C_ADDR
0x0884 0x00 0x00 0x00 He nepenaetcsa

OTBeT: Hem
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B5.3.6 0x1001 MSG_LONG_AUTODETECT_LSENSE - Pe3ynksrat o6HapyXeHus 4aT4MKOB
OnucaHue: CoobuieHne MSG_LONG_AUTODETECT_LSENSE coaepXuT pesyrnsrat aBToMaTu4eckoro ooHa-
PY>XEHWS1 4aTYMKOB OCBELLEHHOCTM, NMOAKITHYEHHbBIX K KOHTpONnepy AatymkoB. B coobleHnn nepegaetcs
KOnM4eCcTBO OBHapPYXEHHbIX 4aTYMKOB U MX MOEHTUUKATOPSI.
MapameTpbl coobLweHus
Tun coobLeHus: OnuHHoe coobLleHne
[dnuHa coobweHus: 10 Gant
Hanuuue gon. nonen: [a
HanpaeneHue: Ha semnio
OTBeT: Het
OnucaHue nonewn
NOonE CMELLUEHUE TN OMNMUCAHUE no YMOnu.
MSG_ID — uint16 LE | VigeHTndukatop coobLueHus 0x1001
TOTAL 0 uint8 KonunyectBo o6HapyXeHHbIX 4aT4YMKOB 0x00
BUS_X 8 uint8 KonnyecTtBo gaTymMKoB Ha LWNMHE ocn X 0x00
X_PLUS 16 uint8 WpeHTudmkatop gartymka ocm X+ 0x00
X_MINUS | 24 uint8 WpeHTudukatop gatymka ocu X- 0x00
BUS_Y 32 uint8 KonunyecTBo AaTtymnkoB Ha LwmnHe ocu Y 0x00
Y_PLUS | 40 uint8 WpeHTudukatop gatumka ocu Y+ 0x00
Y_MINUS | 48 uint8 WpeHTudukatop gatymka ocu Y- 0x00
BUS Z 56 uint8 KonunyecTtBo gaTynkoB Ha WKnHe ocn Z 0x00
Z_PLUS 64 uint8 WpeHTudukatop gatyuka ocun Z+ 0x00
Z_MINUS | 72 uint8 WpeHTudukatop gatyuka ocu Z- 0x00
®dopmart coobLieHus
0 8 16 24 32 40 48 56
START MSG_ID Length
OxFFFE 0x1001 10+2 He nepenaertcs
0 8 16 24 32 40 48 56
TOTAL BUS_X X PLUS | X MINUS BUS Y Y PLUS | Y_MINUS BUS Z
0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00
64 72 80 88 96 104 112 120
Z_PLUS | Z_MINUS CRC16
0x00 0x00 0x0000 He nepenaeTtcs
OtBet: Hem
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B.3.7

0x1003 MSG_LONG_LSENSE_DATA - lNoka3aHua [aT4MkoB OCBELEeHHOCTH

OnucaHue: CoobueHne MSG_LONG_LSENSE_DATA COOEPXKNT NOKa3aHNA BCEX aTYNKOB OCBELLIEHHOCTH,
NOAKJTIYEHHbIX K KOHTpOIiepy AaTt4mnkos.

MapameTpbl coo6LWeHUs

Tun coobuweHuns:

[nnHHOe coobuieHne

[dnuHa coobleHuns: 12 GanT
Hanuuue gon. nonen: [a
HanpaBneHue: Ha semnio
OTBeT: Het
OnucaHue nonewn
NOnE CMELLEHUE T™n OMUCAHMUE no yMOnu.
MSG_ID — uint16 LE | NoeHTndukaTop coobLueHns 0x1003
DATA_X_PLUS | O uint16 LE | lMokasaHuns gatynka ocu X+ 0x0000
DATA_X_MINUS | 16 uint16 LE | lMNMokasaHus gatymnka ocu X- 0x0000
DATA_Y_PLUS | 32 uint16 LE | lMNMokasaHus gatynka ocu Y+ 0x0000
DATA_Y_MINUS | 48 uint16 LE | lMNMokasaHus gatymnka ocu Y- 0x0000
DATA_Z_PLUS 64 uint16 LE | lMNMokasaHus gatynka ocun Z+ 0x0000
DATA_Z_MINUS | 80 uint16 LE | lNMokasaHus gatynka ocu Z- 0x0000
®dopmat coobLieHus
0 8 16 24 32 40 48 56
START MSG_ID Length
OxFFFE 0x1003 12+2 He nepenaetcs
0 8 16 24 32 40 48 56
DATA_X_PLUS DATA_X_MINUS DATA_Y_PLUS DATA_Y_MINUS
0x0000 0x0000 0x0000 0x0000
64 72 80 88 96 104 112 120
DATA_Z PLUS DATA_Z MINUS CRC16
0x0000 0x0000 0x0000 He nepepaetcs

OTBeT: Hem
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5.3.8 0x1009 MSG_LSENSE_FW_VERSION - Bepcus MO koHTponnepa AaT4MKkoB

Onucanwue: CoobuieHne MSG_LSENSE_FW_VERSION COAOepXXNUT BEpCUo nporpaMmmMHoOro obecneyeHus
KOHTpOIJ1epa OaT4ynKoB.

MapameTpbl coo6LWeHUs

Tun cooOLweHus: KopoTkoe coobuieHne
[dnuHa coobleHuns: 2 baiTa

Hanuuue gon. nonen: [a

HanpaBneHue: Ha 3emnto

OtBerT: Het

OnucaHue nonen

NONE CMELLEHUE 7N OMNMUCAHUE No YMOIY.
MSG_ID | — uint16 LE | NaeHTudmkaTop coobLieHns 0x1009
MAJOR | O uint8 Bepcusa MO, Bbinyck 0x00
MINOR | 8 uint8 Bepcusa MO, pesunans 0x00

dopmaT coobLieHus

0 8 16 24 32 40 48 56
MSG_ID MAJOR MINOR
0x1009 0x00 0x00 He nepenaetcs

OTBeT: Hem
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5.4.1 Koabl oumbok MSG_MEMSET_REPORT

Kogbl owinbok onepauumn ¢ namsaTblo:

[JdononHutenbHble AMAarHOCTUYECKNE AaHHble

Koo OMNMUCAHUE

BO3MOXHOE UCMPABJIEHUE

0x0000 | Het owmboK.

0x0001 | Owwnbka nepexoaa B

pPeXMM MPOrpamMmmUpOBaHms.

lpu pabome ¢ npowuskol KOHMpPosepa 0am4yuKos.
Ha KoHTponnepe gaTtynkoB OTCYTCTBYET nuTaHume. lNpo-
BepbTe NpaBUIibHOCTb BbINONTHEHUA KOMaHA U3 pasge-
na 4.5 (c.9).

0x0002 | Owwnbka nepexoaa B

pPeXnm nporpaMmmMmmnpoBaHnA.

lNpu pabome ¢ npowuskol KoHMporsinepa damyukos.
He yoanock yctaHoBUTbL CBA3b ¢ 3arpy3dmkom MK pgat-
ynkoB. [poBepbTe NPaBUMNbHOCTL BLINOMHEHMS KOMaH[
n3 pasgena 4.5 (c. 9).

0x0003 | Owwnbka 3arpy3ku agpeca

lpu pabome c npowuskoli KOHMposnepa 0amyuKos.
KoHTponnep aatunkos nospexaeH, Nubo nospexaeH
nHTEepdenc obmeHa gaHHbIMKU C OCHOBHOW nnaTtown MH.
[MpoBepbTe anekTpryeckme coeaguHeHns nnm obpatmuTtech
K M3roTOBUTENIO U3aenus.

0x0004

Ownbka 3anucu Bo dneLu-namsTb.

lNpu pabome ¢ npowuskol KoHmMporsinepa dam4yukos.
He nony4eH oTBeT Ha KOMaHAy 3anvMcy NamMsaTu OT KOH-
Tponnepa gat4ymkoB. [1oBTOpMTE NONBITKY O6HOBNEHMS
unu obpaTmuTeChb K M3roTOBUTENIO U3AENMS.

0x0005

Owwubka 3anuncu Bo dneLl-namsThb.

lpu pabome ¢ npowuskol KoHMposepa 0am4yuKos.
MonyyeHo coobuieHne 06 owmnbke 3anucu oT KOHTPOI-
nepa gatymkoB. MNMoBTopMTE NOMbLITKY OGHOBNEHUS MUK
obpaTnTech K U3roTOBUTENIO U3OENWs.

0x0006 | Owwnbka NpoBepPKN NAMSATHK.

lMpu pabome ¢ npowuskoli KOHMposIepa 0amuyuKos.
He nonyyeH oTBET Ha KOMaHy NPOBEPKM NMaMsiTW OT KOH-
Tponnepa gatymkoB. [oBTOpUTE NOMNLITKY OGHOBNEHNS
Unm obpaTmTeCh K U3rOTOBUTEMNIO U3AENUS.

0x0007 | OBHapyxeHa owwmnbka 3anuncu.

lNpu pabome ¢ npowuskol KoHMporsinepa damyukos.
MpoynTaHHbLIE NpU NPOBEPKE NaMATU AaHHbIE He coBna-
N1 ¢ 3anucaHHbIMK. MoBTOpUTE NOMbLITKY OOHOBNEHNUS
Unmn oGpaTmTeCh K U3roTOBUTENIO N3OEenusl.
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