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PykoBOACTBO MO 3KCMJlyaTaLuuu MarHUTHOro AaTyMKa yrsioBoro nosoxeHvws MPT.

Pepakums: v0.6
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MarHMTHbIA AaTUYUK Yr/10BOro noJsioXxeHus MPT

MarHuMTHbI AaTUMK YrI0BOro nosoyxeHnss MPT — MUHUaTIOpPHbIA
AATUYMK, NPUHLUMN paboTbl KOTOPOro OCHOBAH Ha TEXHOJIOMMMU
onpeaeneHna xapakTtepuctuk MmariutHoro nonsi KingKong. flaxke
NpyU HaJINYMU NPOCTPAHCTBEHHbIX OrPaHUYEHUI AATUMK BbINOJIHAET
BbICOKOTOYHOE U3MepeHune, AEMOHCTPUPYA NPU 3TOM paspellueHue
M TOYHOCTb, aHaJIOrM4YHbIe ONTUYECKUM cucteMaM. OH TaKke
OT/IMYAETCA BbICOKOW NOMEXO0YCTOMUYUBOCTbIO.

JaTumk coyeTaeT B cebe ABe YHUKAbHbIE TEXHOMOMWN: BbICOKOTOYHYHO
TEXHOMOTMIO U3MEPEHUS BENIMYMHBI MarHUTHOMO MOJIS U TEXHOJIOTUIO
3KpaHWpOBaHMs noMex. CKaHWPOBaHWE NPOCTPaHCTBEHHOO pacrpeaeneHus
MarHWTHOMO MOJISi HAMAarHUMYEHHOrO KOJbLIA, HAaXOASLIErocsl Ha MOABMXKHOM
YaCTM, OCYLLECTBSIETCS MPU MOMOLLM BbICOKOTOUHbBIX AaTUMKOB Xosnia
BHYTPM YCTPOICTBa. Mpyn 3TOM TOYHOCTb KanMBPOBKM AOCTUIaeTCs 3a CYeT
“Cnonb3oBaHus TexHonorum Kingkong. Kaxzoe 13 ycTpoicTB NocTaBnsieTcs
C YHUKasIbHBIM HAabOPOM [laHHbIX KanMbpOBKM MarHUTHOMO MOJS, YTO
obecrneynBaeT ONTUMasnbHY TOYHOCTb U3MEPEHUI B XOA€E AasbHeNLLel
3KCMnyaTaumu.

KOHCTpYKUMSI AOMYCKAET CPABHUTENbHO LIMPOKUE MOHTAXHBIE AOMYCKU
MeXAy POTOPOM U CTATOPOM, YrpoLlasi TEM CaMbIM NpoLeAypy MOHTaxa Assi
NoNb30BaTENS, HO COXPAHAS MpU 3TOM TOYHOCTb 6ECKOHTAKTHbIX
N3MEpPEHUI.

PasgenbHasi MarHUTHO-3/1eKTPMYECKas KOHCTPYKUMS obecnedmBaeT
BbICOKYIO YCTOMUMBOCTb K BO3AEMCTBUIO BUBPALMK, NbliM 1 Macna. JaTumk
NO3BONSIET BbINO/HSATL M3MEPEHUS NMPU CBEPXBBLICOKMX CKOPOCTSIX, KOTOpbIe
abCONMIOTHO HE BIMSIIOT HA €ro TOYHOCTb M CPOK CITYK6bI.

VHTEerpauust B CUCTEMY TakoW CBEPXTOHKOW Y MUHUATIOPHOM MOJoi
KOHCTPYKLUMW HE COCTaBUT TpyAa HE3ABMCMMO OT BapuaHTa NMPUMEHEHMSI.

24-6UTHbIN abCoNOTHBIN BbIXOA,
ABConoTHasa TOYHOCTb
No3nLMOHUpoBaHus: +0.01°
MUHMaTIOpPHOE UCnonHeHWe (3a30p B
paavanbHOM HanpaBfieHUU C OAHOW
CTOPOHbI paBeH 5 MM)

NmetoTca mogenu ¢ warom 5 mm no
BHYTPEHHEMY AMaMeTpy

TexHonorns He npeagycMaTpuBaeT
YKECTKMX MOHTaXXHbIX AOMYCKOB Mpu
YCTaHOBKE YCTPOICTBA Ha
JIBUDKYLLIENCS U HEMOABWXHOW YacTax
TexHONornM 3KpaHMpPOBaHNS
MarHUTHbIX MOMEX

Monas KOHCTPYKLUMS obecneynBaeT
rmbkocTb Npun BbIbOpe MecTa
YCTaHOBKM

MakcumarnbHas ckopoctb 8 000
06/MVH

YacToTa BpallleHust B pexxume paboThbl
oT akkymynsitopa: 3 000 06/MuH
baTtapes no3BonsgeT coxpaHaTb
JlaHHbIE O MOJIHbIX 06opoTax Bana
PaznuyuHble BbIXOAHbIE MHTEPdENCHI
e YCTONYMBOCTb K PasfiNYHbIM
BHELUHMM MOMEXaM
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O603HauyeHue Mmoaenm

MPT-20-30-A-24-S-N-A-M

CkopocTb nepegauun

AaHHbIX @)

M — no ymonyanuio2,5M
BHYTpeHHMi1 anameTp V-5M
poTopa PEm—— A —-115200

CmM. «Pasmepbi»

XX —Pe3b60Boe
UCTONHEHWE

XXB —Kneesoe ncnonHexHne

Pa6ouas Temnepartypa

Hapy»xHblii anameTp A—--40-85°C
craTtopa B --40 - 105 °C
CM. «Pazmepbl» C--40-125°C

XX —MCMONHeHVe ans
NpsIMOI YCTaHOBKM
XXH — ncnonHexune ana
06paTHON yCTaHOBKM

Hanps»xeHue Ha Bxope

BbixoaHble N - 58

AaHHbIE —
A —abcontoTHoe
3HaYeHve

MapameTpbl BLIXOAHOIO
curHana
24 — 24 6uTa Ha oauH

obopoT g — 89| (1)

WHTepdeiic BLIXOAHOrO CUrHana

peKoMeHA0BaHO
lMocne OTKNIOYEHNS MUTaHNS

NPOMCXOAUT CEPOC AaHHBIX
MHOTO0G0POTHOTO peXUMa.

Pexxum oTcnexusaHus OaHHbIX B
MHOro060pPOTHOM pexvMe AeiCTByeT
TONbKO NpU  BK/TKOYEHHOM NMUTAHWUKU.

PEKOMEHA0BAHO

A — RS422

MuTanue oT 6aTapen nocne
OTKIIIOYEHNS MUTAHMS.
OYHKLMSA COXPAHEHUS AHHBIX B
MHOrO060POTHOM peXUME

D — BUS (BbICOKOCKOPOCTHAs! LUMHA)

Mocne OTKNIOYEHNUSI NMUTAHUS
AOMYCKAETCA BPpaLLEeHNe TONbKO Ha
o

P — PERIOD (nepuoanyeckas nepefava AaHHbIX) (4)

Barapes He Tpebyetcs.

(1) B npotokone SSI He npeaycMoTpeHa Bepudukaums CRC: ons noBblllEHUS HAAEXHOCTU peKoMeHAyeTCs
Nnosb30BaTbCs NpoTokonoM BISS-C ¢ Tem e obopyaoBaHMEM.

(2)Mpw BbIGOpe NpoTokosa Tamagawa Ha 17 6ut BeixogHble napameTpbl: 17M-T, 17BM-T, 17FM-T; npwu Beibope
aHANOrM4YyHOro NpoTokona Ha 23 6uta: 23M-T, 23BM-T, 23FM-T.

(3)BrntovaeT RS485, RS422, BUS, PERIOD; onucaHne apyrnx NpoTOKOMIOB CM. Ha Ceayowmx CTpaHuLax.

(4) NeproAMYHOCTb OTMPaBKM — (UKCUPOBAHHBI MHTEpPBaN 1 MC
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Pa3mep

PoTop, nocapouHbiii gnametp (H7, h7) Crartop
o MOXXHO
Pe3bba HapyxHbii OenutenbHas OKpYXXHOCTb yCTaHOBUTL B
Cepusi Pasmep Tunbl poTopoB Tunbl ctaTtopa BHYTPEHHero A B C-h7 AvameTp MOHTa)HbIX OTBEPCTHiA 06paTHOM Pa3beMm, Mmopenb
potopa craTopa (h7) craTopa Hanpa{s)n T

2:
MPT-10-20 Pe3b60BOE UCMONHEHWE WcnonHeHne ans NpsiMoii YCTaHOBKM M10x0,4 MM 9 -
10 MPT-10B-20 KneeBoe ucnonHexue VicnonHeHve Ansi NpsiMON yCTaHOBKM - o I 10 I 12.6 20 16.6 -
MPT-10-20H Pe3b60B0OE UCMONHEHNE VicnonHexve ans o6paTHOW YCTaHOBKM M10x0,4 MM 9 : v
MPT-10B-20H KneeBoe ncnonHexve WcnonHenue ansi 06paTHON yCTaHOBKU - i | 10 | 12.6 v
MPT-13-25 Pe3b60BOe UCMonHeHne VicnonHeHve Ansi NPsIMON yCTaHOBKMW M13x0.4 MM 12 -
MPT-13-25H Pe3b60BOe UCMONHEHWE VicnonHexve ans o6paTHOi YCTaHOBKM M13x0.4 MM 12 Vv

MPT-14-25 Pe3b60B0OE UCMONHEHNE VicronHeHve Ansi NpsiMON YCTaHOBKM M14x0,4 MM 13 - X0600WRS-08-LPVO1HF
15 MPT-14-25H Pe3b60BOe UCnonHeHne WcnonHenue ans 06paTHoM yCTaHOBKM M14x0,4 MM 13 25 216 v
MPT-15-25 Pe3b60BOe UCMonHeHne VicnonHeHve Ansi NpsiMON yCTaHOBKM M15x0.4 MM 14 : -
MPT-15B-25 Kneesoe ucnonHexue VicnonHeHWe Ansi NpsIMOM yCTaHOBKM - 14 | 15 | 17.6 -
MPT-15-25H Pe3b60B0OE UCMONHEHNE VicnonHexve ans o6paTHOW YCTaHOBKM M15x0.4 MM 14 Vv
MPT-15B-25H Kneesoe ncnonHeHue VcrionHeHme Ans 06paTHOM yCTaHOBKM - 14 [ 15 [ 17.6 v
MPT-20-30 Pe3b60BOe UCMonHeHne VicnonHeHve Ansi NpsiMON yCTaHOBKMW M20x0,4 MM 19 -
20 MPT-20B-30 Kneesoe ucnonHexue VicnonHeHWe Ans NpsIMOM yCTaHOBKM - 19 | 20 | 22.6 30 26.6 -
MPT-20-30H Pe3b60B0OE UCMONHEHNE VicnonHexve ans o6paTHOW YCTaHOBKM M20x0,4 MM 19 : Vv
MPT-20B-30H Kneesoe ncnonHexne VicnonHexve ans 06paTHOW yCTaHOBKM - 19 [ 20 [ 22.6 v
MPT-25-35 Pe3b60BOe UCMONHeHWe VicnonHeHve Ansi NpsiMO yCTaHOBKMW M25x0,4 MM 24 -
25 MPT-25B-35 Kneesoe ucnonHexue VicnonHeHWe Ans NpsIMOM yCTaHOBKM - 24 | 25 | 27.6 35 316 -
MPT-25-35H Pe3b60B0OE UCMONHEHNE VicnosiHeHue ans 06paTHOM YCTaHOBKM M25x0,4 MM | 24 | : v

MPT-25B-35H Kneesoe ncnonHexne VicnonHexve ans 06paTHOW yCTaHOBKM - 24 25 27.6

MPT-30-40 Pe3b60BOe UCMoNHeHne VicnonHeHve Ansi NpsiMON yCTaHOBKMW M30x0,4 MM 29 - X0B0OWRS-08HF-LPVO1
30 MPT-30B-40 Kneesoe ucnonHexue VicnonHeHWe ans NpsIMO yCTaHOBKM - 29 | 30 | 32.6 20 36.6 -
MPT-30-40H Pe3b60B0OE UCMONHEHNE VicnonHexve ans o6paTHOW YCTaHOBKM M30x0,4 MM 29 : Vv
MPT-30B-40H Kneesoe ncnonHexne VicnonHexve ans 06paTHOW YCTaHOBKM - 29 [ 30 [ 32.6 v
MPT-35-45 Pe3b60BOe UcnonHeHve VicnonHeHve Ans NpsiMo yCTaHOBKM M35x0,4 Mm 34 -
35 MPT-35B-45 Kneesoe ucnonHexue VicnonHeHWe Ansi NpsIMOM yCTaHOBKM - 34 | 35 | 37.6 45 M6 -
MPT-35-45H Pe3b60BOE UCMONHEHWE WicnosiHeHune ansi 06paTHOM yCTaHOBKU M35x0,4 MM 34 : Vv
MPT-35B-45H KneeBoe ucnonHexve VcnonHenue cans 06paTHON yCTaHOBKM - 34 | 35 | 37.6 v

1. CkauvaTb 3D-mMogensb: https://kingkong.tech/encoder/MPT
2. Ecnu TpebyeTtcst 0bpaTHas ycTaHOBKa MOAENM, NpeaHa3HAuYeHHOM Ans NPsSIMO YCTAHOBKM, HEO6X0AMMO 0becneumnTb €€ KOHCTPYKTUBHOE COBMELLIEHME C BbICTYNOM Ha CTaTope.
3. MoxHO BbIBGpaThb N0601 U3 BapMaHTOB AMAMETPa A/l KNIEEBOMO UCMOMHEHWS.
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A-A
Potop (pe3b60Boit)
Cratop (UcronHexure ans
MPsIMON YCTaHOBKM)

BuHTOBOE CKBO3HOE OTBepcTue M1.6
(M2(ucnonb3yeTcst Ans u3BneveHus, koraa 3auKCcMpoBaHo)

[enutenbHas oKpy>XHOCTb
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Ha pucyHke Bbiwe «KpacHas cTpenka» 0603HayaeT KOHTaKT 1, cM. cTp 5.

BHYTPEHHWIA NOCafoyHbIi AuameTp

A-A

Potop (kneeBoe UCronHeHne)
CraTop (MUCroNHEHWe Ans NPSIMOI YCTaHOBKM)

potopa (C)

BHYTPeHHWIt NOCaAoYHbIN AuameTp

potopa (B)
BHYTPeHHWIt NOCaAoYHbIN AuameTp

potopa (A)

AN

BbiCTyn cTaTopa SIBNSETCS CaMOii BbICOKOM
TOYKOM AeTanu

A-A

Cratop (UcnonHeHue ans
npsiMoit u 06paTHoM

YCTaHOBKM)

B i R

=N=HENI

MoXHO ycTaHaBnMBaTb B 06paTHOM
HanpasneHun

Mpy MOHTaXe CTaTopa MOXHO BOCMO/b30BaTbCA BUHTOM C pe3bbort M1.6 ana npoxoxaeHust yepe3 peabboBoe oTBepcTne M2, unu xe Ucnonib3oBaTb pe3sby M2
C BUHTOM M2 ansi mkcauun. MNpy MoOHTaXke poTopa BbINOSHUTE 3aTSHXKKY NPy MOMOLLM CrielmnanbHOro MHCTPYMeHTa. [ns nonyyeHns 6onee noapobHbIX cBeaeHN
CM. «PekomMeHZauumM MO NPOEKTUPOBAHWMIO M MOHTaXy AaTumka MPT». locne 3aBeplieHns MOHTaXxa HeobxoaMMO BbIMOMHWUTL Kannbposky. o Bonpocam,
KacaloLMMCsl COOTBETCTBYHOLLEO MPOrpaMMHOro obecneyeHns ans KanmbpoBku, METOAO0B KaMBpoBKK 1 YyepTexen, obpallantecb B koMnaHuio «Kingkong».
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MoaknroueHue NUTaHus

Pa3beMmbl

pa3beM TMna «nposoa-njaata»
O603HauyeHune CmM. «Pa3mepbi»
Mopenm
Tvin MNpoBoa-nnarta
CoeavHutenbHble | MPT-10 n MPT-15 — TednoHosas Butas napa 4PxAWG34
ka6enu OctanbHble pa3mepbl — 4PXAWG32, TedpnioHoBas BUTas napa

KoHTakTHasa naowagka

KoHTaKTHas nsoLlaaka noa yCTaHoBKY pasbeMa (B 0603HauYeHUM Moaenn ykasaHo «PC», To ecTb Pad
Connector); COOTBETCTBYIOLIME KOHTAKTbl NPUMNAsTb BPy4YHYtO (PEKOMEHAYETCS 3aKPENUTb KIeeM)

UL

batapes — X

D B:aTa B :Jr B a e I:l

KOHTaKTbI
KOHTaKTbl LseTr ¢ B A R T D P
SSI BISS-C RS422 | RS485 | T485 BUS | PERIOD

1 Cepblii batapes —
2 Benbii baTtapes +
3 OpaHxeBblii| Data - SLO - (Data -) TX - - - - TX -
4 XenTblii Data + SLO + (Data +) X + - - - X +
5 3eneHbli Clock - MA - (CLK -) RX - B B B -
6 CuHWI Clock + MA + (CLK +) RX + A A A -
7 YepHbilii 0V (GND)
8 KpacHsbiii +5B

* KoHTakTbl 6aTapen +/- NPUCYTCTBYIOT TOSIbKO Yy MOAeNell C MHOroobopOTHLIM PEXMMOM C 6GaTapeliHbIM
pe3epBunpoBaHnem (BM).

* KoHTakT 6atapeun npucoeamHsoT Kk 3A3EMJTIEHUIO (GND) BHyTpu aaTumka.

* PekoMeHAYyeTCs 3a3eM/IUTb 3KPaH Ha CTOPOHE NpuBoJa.
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'TEX}HNHECHWNE)GaPaHHTHNWCTMHWI

NMapamMeTpbl CUCTEMBDI

Cnocobbl MOHTaXa oceBasi NosoCTb

TouHOCTb +0,01° ((cBA3aHHbIE C MOHTAXXOM)
NMutaHue

WCTOYHMK NUTaHKUA 45-55B

baTapes 2,7-3,6B

MoakntoyeHne pasbeM TUMNa «npoBoA-niaTa»

Tok =~ 100 MA

Tok B pexume ~ 12 MKA (noTpebnsiemasi MOLHOCTb B CTaTUYECKOM PeXMMe)
HWU3KOro

3HepronoTpebneHus

3awmTa oT Mopenb YenoBevyeckoro Tena, Makc. £2 kB
3NEKTPOCTAaTUHECKOrO Mopesb 3apsiKeHHOr0 YCTPOMCTBA, Makc. +1 kB
paspsiaa

MexaHnYecKne XapakTepucTukm

JepxaTenb poTopa HepXxaBetoLasi cTasnb
[Hepxatenb cTtatopa antOMUHMEBLIV CMnaB

NMapameTpbl OKpy)Xarowien cpeabl

Pabouas TemnepaTypa -40 ~85°C/-40 ~ 105°C/ -40 ~ 125 °C
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Hab6op abCconoTHbIX 3HAaUEHUN

dopMaT BbIXOAHOIN0 CUrHana

OA[HOO060pPOTHbLIN
pexum

Ha Bbixoge nonyvaem
JaHHble 06 yrnoBom
NoSIOXKEHNN

MHOroo60poTHbIi
pPeXuM

Ha BbIxoge nonyyaem Yucno O60pOTOB HE COXPaHAETCA MNMOCNIE OTK/TKOYEHUA NMUTAHUA,; TPU NMOBTOPHOM
OaHHbIE O Yncne O60pOTOB BKJ/TIO4YEHUN CHETUUK OGODOTOB C6paCb|BaeTC9I Ha HOJ1b
1 YrnoBoM NONOXEHUN

MHOroo60poTHbI
pexxumM c 6aTapeHbIM

pesepBMpoBaHNEM

Ha Bbixoae nony4aem Mocne OTK/IIOYEHNS MUTAHUSA AATUMK 3aMNUTbIBAETCA OT 6aTapen v NepexoamT B
AaHHbIE O YKC/e 060POTOB  PEXMUM HU3KOIO SHEPronoTpeBIeHNs), MPU 3TOM ero Croco6HOCTb OTCNEXMUBATbL
Y Yr7I0BOM MOJOXKEHUM BpaLLeHVe ABMraTessi v NpoaosiXaTh 3aMepbl COXpaHAeTcs. MNpy NoBTOPHOM

BK/IIOYEHWUM MUTAHNA cOPOCa UMEIOLLErOCs YNCa 060POTOB HE MPOUCXOAMT.

MHOroo60poTHbI
PEeXUM C COXpaHEeHneM
BO p/idW-namMaTm

Ha Bbixoge nonyvaem lNocne OTKIYEHNS NUTaHUA OATUMK COXPaHSET AaHHbIE O KOoNn4vecTse
OdHHbIE O YKUCne O60pOTOB O60pOTOB B ¢)}'I3UJ-ﬂaMFITM n AornycKkaeT MeXaHU4eCcKui NMOBOPOT TOJIbKO B
1 YrnoBOM NONOXEHUN npegenax +90°, Mpu BbIXOAE 3a Npeaesibl 3TOro gnarna3oHa AaHHblE O

KOJIn4eCTBe 060pOTOB HE ABJTAOTCA AOCTOBEPHbIMU.

3HaueHus NpyM a6CONIOTHbIX U3MEpPEHUNAX

Yucno pa3psagos Ha OAUH 24 6ut
o6opor

MakcuManbHasg yacrtoTa 8000 06./MuH
BpalleHus

YacroTa aktyanusaumm gaHHbix 50 k4

MoBTOpsSieMOCTb 0 ~ £1 6uT (NoKa3aTesnb 3aBUCKT OT BblbpaHHOW pa3psaHOCTM)
UHTepdeiic BbIxogHOro curHana SSI, BISS-C, RS485, RS422, T485, BUS, PERIOD
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NuTepdeirc npotokona SSI

MpuHUMNManbHasa cxeMa NoAKIYEHNS:

_ Ry* TakToBbIV CUrHan + TakToBbIN CUrHan
W 00CC <t
TaKToBbIN CUrHan -
[aTumk nonoxeHus KoHTponnep
[JaHHble+ Ri*
Banbie pes OO0 W [ >
[aHHble-
IL

—

B wuHTepdelice peanusoBaHa YeETbIPEXMPOBOAHAsl CUCTEMA, COCTOAWAS W3 MOMOXUTENBHOW W
oTpuuatenbHon ¢a3 ans TaktoBoro curHana (Clock) u curHana nepeaauv aaHHbIx (Data). Kpome Toro, ans
TakToBoro curHana (Clock) B AaTUMK yXKe MHTENPMPOBaH OKOHEUHbIN pe3ncTop. MNonb3oBaTento HeobxoaMmMo
BbINOMHWUTL MOAKIIOYEHME OKOHEYHOrO pe3ncTopa WM XXe peanusoBaTb ApPYroe pelleHue Ans
COrnacoBaHusl MNeAaHca Ha CTOpOHE CuMrHana nepegaydv aaHHblx (Data) B KoHTponnepe.

[AnarpaMMa CMHXPOHMU3ALNN:

TCL tM T;.
TAKTO I I_ —, |—, I—
Oan - Hasano { bin) Sbin-1)fbn-2)X ff X b1} b0 \ [Owumparve bin)
(

JaHHblil npoTokon ucnonb3yeT curHan Clock ans CMHXPOHWM3aUMM MONyYeHUs MOCNeAoBaTENbHOCTM
TaKTOBbIX WMMY/ILCOB, MpU MOCTYMAeHWM nepsoro cnaga curHana Clock cucrtema gukcupyeT Tekylme
[aHHbIE U 3anucbiBaeT Mx Ha nuHuio Data, HauvMHas ¢ MSB, Ha KaXaoM HapacTatoweM (poHTe curHana
Clock, a Ha cTopoHe KoHTponnepa AaHHble ¢ NHuKn Data cuuTbiBaloTca Ha cnage curHana Clock, n aTtoT
npouecc NoBTOPSIETCA A0 Tex nop, noka LSB He 6yaeT cuntaH KOHTPONIEPOM.

MNocne 3aBeplieHns nepefadn AaHHbLIX U OKOHYaHWUA MHTepBana nepegadv gaHHbIX tM, curHan nepegayu
AaHHbIx (Data) nepexoamnT Ha BbICOKMI ypoBeHb. TakToBbli curHan (Clock) fomkeH ocTaBaTbCsl HA BbICOKOM
YPOBHe A0 TeX Nop, Noka He byaeT paspeLleHo cneaytollee CYMTbIBaHUe, TO eCTb 10 OKOHYaHUs MHTepBana
tP. WHTepBan tCL pomkeH 6biTb MeHblle MHTepBana tM; npu 3ToM BO BpeMsl No6oIM onepaummn YTeHus
AaHHbIN MHTEpBaN MOXET MpeBbICMTb tM, YTO6LI NpepBaTh YTEHMeE.
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MapaMeTpbl CUHXPOHM3ALMK:

MapameTpbl O603HaueHune MuHuManbHoe CraHpapTHoe MakcumanbHoe
3HayeHue 3HayeHue 3HauyeHue
YacToTa TakToBOro tCL 400 Hc 14 mMkc
curHana
YacTtoTa TakToBOro tCL 110 kl'y 1.5 Mly
curHana
Bpemsa oxunaaHus tm 10 MKkc
nepeaauyn
JvTenbHoOCTb tP 20 Mkc
nays3bl
dopmaT AaHHbIX:
BuTthbl b(23 + X) : b(8 + X) b(7 + X) : b8 b7 b6 b5 : b0
OnuHa 16 6ut X 6ut 1 6ut 1 6ut 6 6uT
[aHHble CueTunk obopotos ) Yron npu ofiHOM But But BuTbI
obopoTe OLIMOKM | MpeaynpeXxaeHnsi|  COCTOSIHMS

(1) CueTunk 060pPOTOB NPUCYTCTBYET TOMbKO B MOAENSX C (PYHKLUMEN OTCNEXMBAHUS AAHHBLIX B
MHOr0060POTHOM peXuMMe, B TOM YMCNE B MOAENSIX C baTapeen.

ans nony4yeHunsa CBeﬂeHMVI 0 b1Tax COCTOSAHUS CM. pa3gen «BUTbl COCTOAHUA» Aanee no TEKCTY.
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NuTepdeinc npotokona BISS-C

MpyHUMNManbHas cxemMa NoaktoYeHuss nHtTepdencHoro moaynsa BISS-
C:

L % MA+
——< WA 0000 I
MA-
[laT4mK nonoxeHus KoHTponnep
SLO- *
___ SO £> L ey WA 1%
SLO+
L L

B wuHTepdelnce peanu3oBaHa YeTbIPEXMPOBOAHAS CUCTEMA, COCTOsILAs U3
BeayLero curHana MA (CLK), n segomoro curHana SLO (DATA). Kpome Toro, ans
Beaywero curHana (MA) B AaTuMK YXe MHTErpupoBaH OKOHEYHbLIN Pe3ncTop.
MNonb3oBaTento HeobxoaAnMMO BbIMOSHUTL MOAK/IOYEHNE OKOHEYHOro pe3ncTopa
NN Xe peann3osaTtb ApYroe peleHne asas cornacoBaHms uMmneaaHca Ha CTOpoHe
Begomoro curHana (SLO) B KOHTponnepe.

[AnarpaMMa CMHXPOHMU3ALNN:

PLIYING fu t

- ;
MA OXWOAHVE | |
SLO Ac b1 f b0 \ Tamavt AcK

t

ACK
(1) AaTumnk pukcupyeT Tekylume AaHHble 06 yrne B ToUuKke MHPpaKpacHOro curHana

ANa CMHXPOHM3AUMM U MONYyYEHUs MOCNeA0BaTENbHOCTM TAKTOBbIX MMMYSbCOB B MPOTOKOSE
ncnonb3yetcs Beaywmui curdan (MA). MNMoka nuHMs MA HaxoguTcs B pPeXUMe OXWAAHMUS, OHa
COOTBETCTBYET BbICOKOMY YPOBHIO. lpy MOCTynfeHun nepeoro cnagawouwiero ¢ppoHTa cucrema
bukcupyeT Tekywme pAaHHble. lpu 3TOM 06MeH WHMOpPMaUMEN HauMHAETCs C MEepPBOro
cnagawowero ¢poHTa. [JaTumMK MOMOXeHMsl yCTaHaBIMBAET BeAOMbIN curHan (SLO) Ha HU3KMI
YpOBEHb Ha BTOPOM HapacTawoleM dhpoHTe Beayllero curHana (MA). HauvHasa c 0, cTtaplumn
3Havawmn 6ut (MSB) 3anucbiBaeTcs Ha nuMHMKO BeaoMmoro curHana (SLO) Ha  Kaxkaom
HapacTatowem ¢poHTe Beaywero curHana (MA). Ha cTopoHe KOHTponsiepa AaHHble Ha NNHWUK
BegoMoro curHana (SLO) cunTbiBaloTCa Ha cnagatolleM ppoHTe Beaylero curHana (MA), u atoT
MpOLIECC MOBTOPSIETCA A0 TEX MOp, MOKa MIaAWuiA 3Havawmin 6wt (LSB) He 6yaeT cumTaH
KOHTPO/I/IEPOM.

MapaMeTpbl CUHXPOHU3ALIUN:

MapameTpbl O6o03HaueHne MuHuManbHoe CraHaapTtHoe MakcumanbHoe
3HauyeHue 3HauYeHue 3HauyeHue
YacToTa TakTOBOro tMA 400 Hc 14 Mkc
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curHana
YacToTa TakTOBOro f 120 kly, 2,5 Mly
curHana
OnnHa ACK tACK 5 6ut
Bpemsa oxungaHus tm 10 MKkc
nepegayv
OnnTenbHOCTb tp 20 MKc
naysbl

Mocne 3aBepLUeHMsi Nepeaayy AaHHbIX M OKOHYaHUS MHTepBana nepeaayn AaHHbIX tM, BeaoMblii
curHan (SLO) nepexoauT Ha BbICOKMIA ypoBeHb. Beaywmii curHan (MA) aomkeH OCTaBaThCs Ha
BbICOKOM YpOBHE [10 TeX Mop, Moka He 6yaeT paspelleHo CNeayoLee CYMThIBAHWE, TO €CTb A0
OKOHYaHusi uHTepBana tP. MHTepsan tCL gomkeH 6bITb MeHblle MHTepBana tM; npu 3ToM BO
BpeMs o601 onepaumn YTEHUst OaHHbI MHTEPBAN MOXET NpeBbicMTb tM, uTOGbI MpepBaTb
yTeHue.

dopmaT AaHHbIX:
BuTthbl b(23 + X) : b(8 + X) b(7 + X) : b8 b7 b6 b5 : b0
OnuHa 16 6ut X 6ut 1 6ut 1 6ut 6 6uT
OaHHble| CueTunk obopotos 1) Yron npu oiHOM But But CRC ¥
obopoTe ownbkn? | npeaynpexaeHns
(3)

(1) CueTunk 060pPOTOB NPUCYTCTBYET TOMbKO B MOAENSIX C (PYHKLUMEN OTCNEXMBAHUSI AAHHBLIX B
MHOr0060POTHOM peXuMMe, B TOM YMCNE B MOAENSIX C baTapeen.

(2) buT oWMBKM aKTMBEH MPU HAXOXAEHWM HA HU3KOM YPOBHE M MOXET HaxoAmMTbCsl Ha 3TOM
YPOBHE TOSIbKO B MOAensx C 6atapeeit C peXXMMOM OTCIEXMBAHUS AaHHbIX B MHOr0060pOTHOM
pexxume. Korga oH paBeH 1, 3TO ykasbiBaeT Ha TO, YTO CBsA3aHHble C baTapeen 6UTbl COCTOSIHMS
YKa3bIBalOT Ha €e HOPMaslbHbIN peXxnM paboTbl, a AaHHbIE MHOrO060POTHOrO peXxuMa 0 HaAeXHbI.
Korga oH paBeH 0, 3TO yKa3blBaeT Ha TO, YTO OUTblI COCTOSIHUS YKa3blBAOT HA CUrHaMA O HU3KOM
HanpsbxeHun 6atapen unn o6 otcoeanHeHun 6aTapen. [ns peweHnss npobneMbl CM. pasgen
«BUTbl COCTOSAHUSA».

(3)buT npeaynpexaeHust akTMBEH NPU HaxOXAEeHMM Ha HU3KOM ypoBHe. Koraa oH paBeH 1, 370
yKa3blBaeT Ha OTCYTCTBME OLWIMOOK MM NpeaynpexaeHui B cucteMe. Korga oH paBeH 0, 310
YKa3blBa€T Ha TO, YTO CUCTEMA Bblasna, No MeHbLUEN Mepe, OAHY OWMBKY v npeaynpexaeHue.

(4) MHOrouneH KOHTPONS C UCNOJb30BaHMEM LMKINYeckoro n3bbitouHoro koga CRC paBeH x& +
x! + 1 (To ectb 0x43). B cooTBeTCcTBUN C TpeboBaHMsiMU npoTokona BISS-C, BblUMCNEHHbIN
MHOMOYJIEH MHBEPTUPYETCS Nepea o0TnpaBKou. [nsg yaobcTBa B MpUIOXEHUM NPUBOAUTCS KOA ANS
pacyeta CRC-6, KOTOPbI MOXXHO MPOCTO MEPEHECTU U UCMOb30BaTb.bookmark35

Ansa nony4yeHus CBeZIeHMIN 0 BUTax COCTOSAHUSA CM. pasgen «buTtbl COCTOAHUSA» Aanee no TekCTy.
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NuTepdeic npotokosioB RS485/RS422

MpuHUMNUanbHAsa cxema noakoueHns uHtepdelicHoro moayns RS485

~ Ry A Ri* WHTepdelnic npeacraBnser  cobon
<Py T 000 i [T, < ——— [BYXMPOBOAHYIO CUCTEMY Ha OCHOBE
. kowmponnep AP PEPEHLIMANBHBIX CMrHanos A 1 B.
KoHUbl ABYX NpoBOAOB HEO6X0AMMO
MOAKMOYNUTD K KIEMMaM OKOHEYHbIX
: pe3ncTopoB. OKOHEYHbI  pe3ncTop
| —— T CO CTOpPOHbI AaTuMKa y>Xe BCTPOEH B
- €ro Koprnyc, no3ToMy nosb30BaTesnto
HeobxoanMmo NOAK/TIOUNTD
OKOHEYHbI PE3NCTOP MW NPUMEHUTb
LApYyroe peleHne no COoriacoBaHuio
nMneaaHca co CTOPOHb!
KOHTponnepa.

Hatunk
MOJIOXEHMS

MpyvHUMNManbHas cxeMa noaktodeHust MHTepdencHoro moayns RS422:

L. ol B nHTepdelice peann3oBaHa
< LW’*RX_ 200 I YerbipexnposoaHas cucTeMa,
[atunk KokTponnep coctosiwass u3 avddepeHuMansHOro
MONOXKeHws Tx= Ry* Boixoga TX u anddepeHunansHOro
— > Lk W 7> Bxoga RX. Kpome TOro, s
TX+ anddepeHumanbHoro Bxoaa (RX) B

T T JATUMK YK€ MHTErPUPOBAH OKOHEYHBIN

pesucTop. MNonb3osaTento HeobxoanmMo
BbIMOIHUTb NOAK/IOYEHNE OKOHEYHOMO
pesuctopa WM XXe  peanu3osaTtb
Apyroe peweHve Ans COornacoBaHus
nMneaaHca Ha CTOpOHE
anddepeHumansHoro Bxoga (RX) B
KOHTpOepe.

ba3oBbIi MPOTOKONIOM MHTEpdENCHbIX Moaynen RS485 n RS422 aensetcs npotokon UART.
MNoCKONbKY B AAHHOM MPOTOKOJSIE He MpefyCMOTPeHa JIMHUA Mnepefayn CUHXPOHWU3MPYIOLWEro
curHana, Ans opraHusauuu npouecca nepefayn AaHHbIX AATYMK YII0BOrO MOJSIOXKEHUS U
KOHTPONNEp AO/MKHbI paboTaTb Ha COrlacoOBaHHOM OAMHAKOBOW YacTOTe M UCMOJIb30BaTb €ANHbIV
dopmaT AaHHbIX.

KoHdurypauus npoTtokona:

OnvHa KoHTponb CTonoBbl# 6UT YnpasneHue Mopspok
CUMBOJIbHO YETHOCTHU MOTOKOM fAaHHbIX | C/ieA0BaHUSA B
CTPOKM 6aiite
8 but Het 1 Het Mnazwmim
(3Havawuin) 6uTt
nepBbIM

12
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lMNoaaep>xmMBaeMble CKOPOCTU Nepenaym AaHHbIX:

Kon A I
CkopocTb nepepavum AaHHbIX 0.1152 2.5
(M6uT/C)

[wnarpamMma CMHXPOHU3aUNN:

\__AKomaHga BO B(N-1)

(1) JaTumk puKkcupyeT Tekylume aaHHble 06 yrne B MOMEHT BPEMEHU OTMEYEHHbIN KPacHON TOYKOM Ha
rpacvke curHana.

KomaHAb! 1 faHHble:

MapameTpsl Bo3Bpalyaemblie gaHHble (N 6aiiT)
KomaHpa Bsop BbixogHoro | N
CHUrHana BO B1 B2 B3 B4 B5 B6
HyneBsoe
0x30 |HacTpoiika | nonoxeHue - 2 C CRC
(1)
24 4 A2 Al A0 CRC
24M
0x31 |[llony4yeHune Mo3nuus
24BM 6 M1 MO A2 Al A0 CRC
24FM
24 5 A2 Al A0 C CRC
24M
0x64 |[llonyyeHune Mosuuns +
COCTOAHME 24BM 7 M1 MO A2 Al A0 C CRC
24FM

(1) Ons yCTaHOBKWM HyNeBOro MosioXXeHuss HeobxoauMo nocneaoBaTeslbHO C MHTEPBAsiioM
oTNpaBuTb KoMaHay «0x31», a 3aTem 10 pa3 — koMaHAay «0x30»; yCTaHOBKA CYUTAETCS YCMELLHON,
Korga npu otnpaske koMaHabl «0x30» BO3BpallaeTcs 3HadeHne cyeTymka, pasHoe 10; B 3TOM
Cny4ae NponCXOAUT YCTaHOBKA HYNEBOrO MOIOXKEHUS.

B npvBeaeHHON Bbille Tabnuue 6yKBbl COOTBETCTBYIOT C/IEAYIOLLMM AAHHbIM:

I A C C CRC
MHOroo60poTHbIN Yron npu ogHOM C6poc oTcyeta oT CocTosiHne KoHTpone CRC (1)
pexunmM obopote Hyns

Ansa nony4yeHus CBeZIeHMIN 0 BUTax COCTOSAHUS CM. pasgen «butbl COCToAHUA» Aanee no TeKCTy.

(1) Bant CRC (MHoro4neH CRC paBeH x8+x’+x*+x%+x'+1; cM. COOTBETCTBYIOLLUIA METOA pacyeTa
B NpWUIoXeHun ¢ anroputmom pacdeta CRC-8 (x3+x’+x*+x2+x!+1)).

Mpumep (24BM):

Hanpumep, npu otnpaske 0x31, nonyyaem uint8_t Buffer[7];
MNpwu ncrionb3oBaHUu:

uintl6_t multi = Buffer[0] << 8 | Buffer[1];

uint32_t angle = Buffer[2] << 16 | Buffer[3] << 8 | Buffer[4];
float angleFloat = angle / (float)(1 << 24) * 360;

13
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MpuHUMNManbHas CxeMa NoAKIYeHNs UHTepdelicHoro moayns RS485

R *

N Sig |

Hatunk
MOJIOXEHMS

KoHTponnep

NHTepdenc npeacraBnsier  cobou
[BYXMPOBOAHYIO CUCTEMY Ha OCHOBE
anddepeHumanbHblx curHanos A u B.
KoHubl ABYX MNpoBOAOB HeobxoavMMOo
NOAK/IOYNTL K KIIeMMaM OKOHEYHbIX
pe3ncTopoB. OKOHEYHbI Pe3nCTop €O
CTOPOHbI AaTyMKa YyXe BCTPOEH B €ro
KOpryCc,  Mo3TOMy  MO/b30BaTENto
HeobxoAMMO NOAKIIOYNTL OKOHEUHBIN
pesncTtop win nNpUMEeHUTb Apyroe
pelleHne no COrflacoBaHu o
MMneaaHca co CTOPOHbI KOHTpoepa.

Mpotokon T485 pa3paboTaH Ha ocHoBe MpoTokosia RS485 n MMeeT onpeaeneHHbId NPOTOKON
B3amMmogzencTaus. ViHTepdeiic NnprH1MaeT 3anpoc Ha BbIMOSTHEHME onepaumn pasmepoM 1 6anT u
BO3BpaLLaeT COOTBETCTBYIOWME [aHHbIE OT AaTyMKa MOSIOXEHUS B COOTBETCTBUM C 3anpocoM. B
KOHeL AaHHbIX AobaBnseTcs KoHTponbHas cymma CRC-8 ans nposepku.

KoHdurypauus npoTtokona:

AnvHa KoHTposnb CronoBbi 6UT |YnpaBneHue Mopspok

CUMBOJIbHOWN YETHOCTH NOTOKOM cnefoBaHus B

CTPOKM OaHHbIX 6aiiTe

8 but Het 1 Het Mnaawmn
(3Havawmmn) 6ut
nepBbIM

[varpaMma CMHXpOHM3aUum:

\ AKOMAHOA ) BO B(N-1)

(1) Jatuuk duKcupyeT Tekywme faHHble 06 yrnie B TOYKe MPOXOXAEHUS MHMPaKpacHOro

CUrHana.

[laHHble 3anpoca Ha BbINOJIHEHWE Orepaumm:

BUT gaHHbIX b7 ~ b3 b2 bl b0
CocraB faHHbIX | Tun onepauuu 0 1 0
Bo3BpallaeMble AaHHbIE:

BaiT BO B1 B(2 ~ n) B(n+ 1)
CocTaB gaHHbIX |3anpoc Ha CocTosiHue BosBpallaemble CRC @
BbIMO/IHEHWE AaHHble

onepauumn

(1) Bo3BpalLEeHHbIN 3anpoc Ha BbINOJIHEHWE OMepaLMM COBMAAAET C OTNPaBEHHbIM 3aMpPOCOM Ha
BbINOSIHEHWE Onepaumu.
(2) bant CRC (MHorouneH CRC paBeH x8 + 1; MeTOA BbIMMCIEHWUS CM. B MPUSIOXKEHUN

14
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B1, ®opmat cocTtosiHus:

BUT AaHHbIX b7 b6 b5 b4 b3 b2 b1 b0
CocTtaB 0 Owwnbka Owwnbka 0 0 0 0 0
OaHHbIX obMeHa JaTyvka
nHdopmaumen

B(2 ~ n), TMn onepaumn 1 COOTBETCTBYHOLLME BO3BpaLlaeMble AaHHble (A ans yrna, M ans MHOroobopoTHOro
pexuma, E ans owmbkn)

Tvn onepauvm Beop n Bo3BpauwjaeMblie faHHble
b7 | b6 | b5 | b4 | b3 B2 B3 B4 B5 B6 B7 B8 | B9
0 0 0 0 0 MonyyeHune 4 AO Al A2
yrnoBoro
MOSIOXEHMS
1 0 0 0 1 Monyyenune 4 MO M1 M2
3HayeHuns B
MHOro060pOTHOM
pexume
0 0 0 1 1 | Mony4yeHwne Bcex | 9 AO Al A2 17/23 MO M1 | M2 E
[aHHbIX
1 1 0 0 0 | Cbpoc yrnosoro | 4 AO Al A2
nosnoxenus G
0 1 1 0 0 | Cobpoc 3HaueHus | 4 A0 Al A2
B
MHOro060pOTHOM
pexume 4

(1) An 1 Mn BbIpOBHEHbI MO NEBOMY Kpato, TO eCTb ecnn A — 17-6uTHble AaHHbIe, TO CTapluve 7
6uT A2 pasHbl 0.

(2) Ecnn TMn onepaumn He cooTBeTCcTBYET Tabnuue B(2 ~ n), TO BblAaeTcs owmnbka obMeHa
nHgopMaumen, a BO3BpaLLAEMble AaHHbIE OyAyT TaKMMKM XKe, KaK M AaHHble ANs MOoSyYeHUs
YrI0BOrO MOSIOXKEHMS.

(3) Ana cbpoca yrnoBoro nosoXxeHus HeobxoauMo OTnpaBuTb KoMaHay 10 pa3 noapsa, YTobbl
OHa cpaboTtana.

(4) Ons cbpoca 3HayYeHnss MHOr0ObOPOTHOro pexnMma HeobxoanMo oTnpaBuTb KoMaHay 10 pas
noapsa, 4tobbl oHa cpaboTtana.

E, BuT ownbku n 6UT npeaynpexaeHuns:

b7 b6 b5 b4 b3 b2 b1 b0
BuT owmnbkn but - - - - - R
npeaynpexaeHus
OTcoeanHeHne Huskoe - - - - - -
b6aTapenu HanpshkeHue
6aTapem

B T485 61Tbl OLIMOKM M NpeaynpeXxaeHns TONbKO B AaTYMKax ¢ 6aTapenHbiM NUTaHNMEM OTpaXatroT
COCTOSIHUS, CBSiI3aHHble ¢ 6aTapeel. MHAMKaUWMIO, CBSA3aHHYl0 C 6aTapeeil U CBETOAMOAOM CM. B
pasgene «butbl COCTOAHUA.
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NuTepdeinc nporokona BUS (BbICOKOCKOPOCTHAasA WKMHA)

MpuHUMNManbHas cxema NoAKIOYEHUS BbICOKOCKOPOCTHOM LWKHbI BUS:

P>,  KingKong.tech
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Tj‘t* " L win N UHTepdelic npeactaenser cobow

. = > ABYXMPOBOAHYD ~ CUCTEMY  Ha

fatunk Kowrponnep  OCHOBE AnddepeHumnanbHbIX
MONOXeEHUSA

- L. curHanoe A un B. KoHubl AByx

-~  npoBOAoOB HeobxoaMMo

T NOAK/TOUYNTD K KneMMaMm

- = OKOHEYHbIX pPE3nCTOPOB.

OKOHEYHBIN pe3nCcTop CO CTOPOHBI
[AATUMKa YXe BCTPOEH B €ro
KOpnyc, MO3TOMYy MOJIb30BaTeNto
HeobxoauMo NOAK/TOUYNUTb
OKOHEYHbIN pe3uncTop.

MNpoTokon obMeHa 0CcHOBaH Ha npoTokone RS485, nepeaaya AaHHbIX OCyLecTBAseTcs B opmaTe
UART, a paboyas YacToTa no yMon4aHuio cocTtaBnset 2,5 Méut/c. MHTepdeic npuHnUMaeT 3anpoc
Ha BbIMOSIHEHME oOnepaumMn pa3mepoM 1 6alT M BO3BpaLLAeT COOTBETCTBYHOLIME AaHHblE OT
AaTyMKa MOMOXEHNS B COOTBETCTBMM C 3anpocoM. B KoHeL, AaHHbIX A06aBNSeTcs KOHTPOSbHAs
cymma CRC-8 (x8+1) ana npoBepky.

Bbibop Bepcun:

Yucno paspsaos B Yucno pa3psaos B O603HaueHue Moaenm
MHOroo60poTHOM pexxume MHOroo60pOTHOM pexxume
XX Het XX-D
16 XXM-D

KoHdurypauus npotokona:

AOnuHa KoHTposb CTonosbii 6UT YnpaBneHue Mopspok
CUMBOJIbHO YETHOCTHU NOTOKOM flaHHbIX | C/iefOBaHuA B
CTPOKH 6aiiTe
8 out Het 1 Het Mnagwmn
(3Havawmit) 6ut
nepebIM

[wnarpamMma CMHXPOHU3aLUNNK:

& A:ISOMAH,D,A Y BO B(N-1)

(1) Aatumk UKCMpyeT Tekylume AaHHble 06 yrne B MOMEHT BPEMEHM OTMEYEHHbI KpacHOM
TOUKOM Ha rpaduke.

[laHHble 3anpoca Ha BbINOSIHEHWE onepaumm:

BUT AaHHbIX b7 b6 ~ b5 b4 ~ b0
CocTaB faHHbIX KoHTponb no Tun onepauun Anpec ycTpoicTBa
HEeYeTHOCTU

17
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Bo3BpallaeMble gaHHble:

BaiT BO B(1 ~n) B(n + 1)
CocTraB flaHHbIX 3anpoc Ha BbiNosHeHVe | Bo3BpallaeMble faHHbIE CRC
onepaumm

B (1-n), TMN onepaumn 1 COOTBETCTBYIOLLME BO3BpaLLaeMble AaHHble (M Ans MHOroo60poTHOro
pexuma, A ans yrnoBoro nonoxeHus, C Ans yCTaHOBKU CUYETUMKA, S NSt COCTOSIHUSA)

Tun BBop Bepcusa mopenu n Bo3BpalwjaeMbie faHHbIE
onepauum
b6 | b5 UYucno Yucno paspsgos BlL | B2 | B3 |B4|B5 | B6
pa3psaos B B
0AHOO60POTHOM | MHOroo60pOTHOM
pexume pexume
0 0 MonyyeHne <16 Het 3| C |A0 | A1
MHcopMaLK <16 16 5| c|ao|Al|mo|m
>16 Het 4| C | AO | A1 | A2
>16 16 6| C | AO| Al | A2 | MO | M1
0 1 3agaHue 2| C C
HY/IEBOro
MONOXeHns
1 0 3agaHue 2| C C
agpeca
Tvn onepauumn BBop n Bo3BpaljaemMbie faHHble
b6 b5 B1 B2 B3
0 0 MonyyeHne 3 C A0 Al
NMHbOopMauun
0 1 3agaHue 2 C C
HyneBoro
NONOXEHNS
1 0 3agaHue agpeca 2 C C

[ns nony4yeHus CBEAEHNU 0 BUTax COCTOAHMSA CM. pasaen «buThl COCTOAHMS» Aanee Nno TEKCTY.

MNpumeyaHue:

1. Korga tvn onepauun He cooTBeTcTBYeT Tabnuue B(1 ~ n), Hanpumep, 0b11, Bo3BpaTa AaHHbIX
HE Npou3onaerT.

2. C — HenpepbIBHO paboTalowmii CYETUMK; TaKOM BO3BpAT COOTBETCTBYET YCTAHOBKE AaTyMka
6e3 oTcpoukun. Bo3spaT 10 ykasbiBaeT Ha TO, YTO yCTaHOBKa 6yaeT BbinosiHeHa 6e3 OTCpoYKM
(npouecc 3aHuMaeT He 6onee 50 MC, B TeYeHME KOTOPbIX AAaTYMK HE pearMpyeT HU Ha Kakue
KOMaHAbl).

3. 3aBoackou aapec no ymonyaHuto — 0x1F, yto cooTBeTcTByeT Ob11111.
Onepauus 3agaHnUs HYJ1IEBOro NOJIOXKEHUSN:

[ns rapaHTMM TOro, YTO YCTAHOBKA HYNEBOro MOSIOXKEHWss He 6yaeT BbiMOSHEHA OWMO04YHO,
HeobXxoIMMO MonepeMeHHo OTNpaBuTb TUMbI onepauuin 00, 01, 00, 01, 00, 01, ..., 00, 01 B 06LLEN
CNIOXHOCTM AecsiTb pa3 (nocne OTNpaBKM KaXkaoW KOMaHAbl HEO6X0AMMO A0XKAaTbCs OTBETa OT
AaTuMKa MOMOXEHUS, Mpexae 4YeM OTNpaBsaTb CNeaylolyd KoMaHay). Yucno ocTaBlumxcs
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LIMK/I0B Nepeaaym AaHHbIX MOXHO ONpeaennTb Ha OCHOBE 3HayeHns C, BO3BPaLLaeMoro KoMaHaom
01.

MNpuMedaHue:

1. Korma komaHaa, vaywasi nepea 01 He sBnsetcs komanzgor 00, TpeboBaHwe Hadana
NOCNeA0BaTENbHOCTM HE BbIMOHAETCS, 1 3HaueHne C pasHo 0.

2. Korpa npeanocneansis komanaa nepea 01 He asnsietca 01, TpebosBaHme nocneaoBaTesibHOCTH
He BbINOsIHAETCS, U 3HaveHue C paBHO 1. OTCYET HAYMHAETCSA C 3TOr0 MOMEHTa.

Onepauuns HacTpoikn naeHtudukaropa (ID):

[ns rapaHTMM TOro, YTO HacTpovka uaeHTudukatopa ID He 6yAeT BbIMONHEHA OLIMOOYHO,
HeobxoAMMO MCMONb30BaTh OMpeAeneHHY0 MNOCNeA0BaTENbHOCTb 3HAYEHUA aapecoB  Anst
NOATBEPXKAEHNS BX0oAa B (DYHKUMIO HacTpolku wuaeHTudukatopa (ID) nepes BbINOSHEHWEM
KOH(UrypmpoBaHust naeHtudgukatopa (ID).

3HayeHus apecoB, OTNpaBnseMble Ans HacTpolku ID, cooTBETCTBYIOT cneaytowmM (B ABa pasa
6onblue, yeM 3HauyeHne C, BO3BpaLLEHHOE B MPOLbIA pa3):

3HauyeHue X 2 4 6 8 10 12 14 16 7
appeca
(o} Het Het Het 4 5 6 7 8 9 10
MNpuMedaHue:

1. Tae 3HayeHne X SIBNSETCA NPOM3BOJSIbHBIM, @ 3HAadeHWe Y — 3TO (paKTUyeckoe 3HayeHue
aapeca, KOTOpbI HYXHO CKOH(UIYpUpoBaTb.

2. lNepBble Tpy Habopa AaHHbIX B NOC/EA0BAaTENbHOCTU HE BO3BPALLAIOT HUKAKUX AAHHBIX. ITO
cAenaHo Ans NpeaoTBpaLLEHNS CllyYalHOro cpabaTbiBaHWs, MOKa LWWMHA HAaXoAUTCS B paboyem
coCcTosiHMKU. TMOCKONbKY AaHHAs KOMaHAa pacnonaraeT MOMHOMOYMSIMM, MNPEBbILAOLMMAN
OorpaHuMyeHusi, npeaycMoTpeHHble ans wuaeHtudukatopa (ID), OHa MOXeT npuBoaAUTb K
NPOV3BONbLHON Nepeaaye AaHHbIX U NOTYYEHUIO OT LNHBLI COBUPATENBHOMO OTKINKA.

3. Tpuv BCTaBKe Apyron KoMaHabl 3HadyeHne C, BO3BPaLLaeMOoe CieaytoLLein KOMaHA0M HAaCTPOMKH,
paBHO 1. C 3TOro MOMeHTa Ha4YMHAETCS OTCYET.

4. Korga oOTnpaBneHHOe 3HayeHue ajpeca He COOTBETCTBYET MOCNefoBaTeNIbHOCTH,
BO3BpaLLaeMoe 3HayeHue C paBHO 1. C 3TOro MOMeHTa HauMHaeTCsl OTCYET.

YCTpoiCTBa Ha LUMHE:

Bce ycTponcTBa Ha LWMHE AOMKHBI NEPEXOAUTL B PEXMM «CHa» Ha onpeaeneHHoe BpeMmsl, Koraa
nonyyeHHbln unaeHtTUdukatop (ID) He COOTBETCTBYET MAEHTUGDUKATOPY WX COBCTBEHHOMO
YCTPOWCTBa. B 3TO BpeMs OHM He AO0/MKHbI OTBEYATb Ha Kakue-nnMbo KOMaHAbl Ha LKHe. Takou
noaxoA NoMoraeT NpeaoTBPaTUTh NOSIBNIEHNE OTBETHBIX MYyJIbCaLUiA,

Ans ynobcTBa NpoaneHusi UHTEpBana TaKOM WMHTEPBANl B PEXMME «CHa» OMpeaensieTcsl Kak
TSUSPEND. MeTop pacyeTa MHTepBana rnokasaH B cneaytollen Tabnumue.

Yucno Yucno pa3psaos KonunuecrBo 6aiiToB MUHTepBan B peXxmMe «CHa> LUUHbI
pa3psiaosB B B peXxMMa OXXuaaHUA LUMHbI TSUSPEND (Mkc)
0HO0060pPOTHOM | MHOrO0O60POTHOM (BSUSPEND)
pexume pexume
XX YY ceil(XX/8) + YY/8 + 4 BSUSPEND * (1 +8 + 1)/ 2,5

Mpumep: ans mogenn 16M1-D 3HayeHne Tsyspeno cocTaBnsieT (ceil(16 /8) +8 /8 +4) * (1 + 8
+1)/2,5=28 MKC
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NHTepdenc npoTokona UMKINMYECKOU nepeaaum aaHHbix PERIOD
MpyHUMNManbHaa cxeMa NoAKIYeHUs No nHTepgency PERIOD:

a
O
v
]
al

NHTepdenc  npeacraBnseT
cobou [IBYXMPOBO/AHY!O
cuctemy Ha ocHoBe

Aatunk KoHTponnep  nybchepeHLmanbHbix
MONOKEHNA  TX- Ri* curHanos A n B. O6a nposoaa
—5 LK AWM T>———  HeobxognMo noakmouMTL K
TX+ KnemMMaMm OKOHEYHbIX
_ J_ pe3sunctopoB. [lonb3oBaTersto
= = HeobxoaMMo BbIMO/IHUTL

NOAK/MIOYEHNE  OKOHEYHOrO
pe3nctopa Ha  CTOpPOHe
KOHTposnnepa.

[aHHbIN NpoTokon cchOpMMPOBaH Ha OCHOBE MpoTokona RS422, ¢ eAMHCTBEHHBIM OT/IMYMEM: OH
B aKTMBHOM pexuMe BblAAeT [aHHble HapyXxy u4epe3 avddepeHumanbHbii Bbixoa TX €
MHTEPBANOM 1 MC 1 He pearupyeT Ha AaHHble Ha NHUKM anddepeHumnansHoro Bxoda RX. BHyTpu
[aTyMKa MOMOXeHUs nepuoanyeckn byaet cpabaTbiBaTh koMaHga “d” (0x64) ans oTnpasku
AAaHHbIX COOTBETCTBYHOLLEN KOMaHAbl. CM. nHTepdeinc npotokonoB RS485/RS422.
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BUTbl COCTOAAHUA

MHdopmMauus, coaepxallasics B 6uTax oWMOOK, BuTax npeaynpexaeHuin u 6utax COCTOSHMS,
MCNONb3YeTCs ANS XapaKTEPUCTUKM TeKyLlero paboyero COCTOSHUS AaTymKa, NPy 3TOM yHKLUMK
6uTOB OWMOOK M BUTOB MpeaynpexaeHW OAMHAKOBbI ANa Bcex MHTepdelcoB. OaHako ans
n3penuin MPT pasnnyHbiX PyHKUMOHANbHBLIX MOAeNen 6uTbl OWNOKM M NpeaynpexaeHns MoryT
0603HayaTb pasnNYHyo MHGOpMaUmio.

Butbl owmnbok M NpeaynpeXxaeHnin B OCHOBHOM OTOGpaXkatoT CUrHasnbl TPEBOrM M OLUIMOOK,
CBSI3aHHbIE C abCONOTHLIM NOOXEHMEM B OAHOOOOPOTHOM peXnMe, B MHOrOOBOPOTHOM pexuMme
¢ 6aTapeiHbIM pe3epBUPOBAHMEM UITU C COXPaHEHMEM BO aLl-NaMaTh. MNoapobHble CBEAEHUS O
npeaynpexaeHnax 1 ownbkax npuBeaeHbl B Tabnmue Huxe:

CeeToamnon roput CseTtoanoan Muraet
Mogpens ¢
Mogenb ¢ MHOro060pOTHBIM
o MHOro060pOTHBIM
Obuee 0603HaueHve pexxuMoM ¢ 6aTapenHbiM
PEXUMOM C COXPaHEHNEM
pe3epBMpOBaHNEM
BO (hn3LW-nNamMsTy
[aTtunk obHapyxun BO3MOXXHOE
BuTt OTK/TIOHEHWE MPU YCTAHOBKE, HanpsxeHve 6aTtapen Huxe )
NpeaynpeXaeHnst | ofHako npoaomkaeT paboTtaThb 2,98
HOPMasnbHO.
Bo BpeMs OTK/II04EHNS
NUTaHUA MEXaHN3M
nosepHy”ncs 6onee yem Ha
[JaTunk obHapy>xwmn HanpsxeHve 6aTtapen Huxe °
o +90°, yTo npuBeno K cboto
BuT owmnbkm BO3HWKHOBEHVE HELITAaTHON 2,7 B wunun otcoenHeHne
B permcrpaumm Konnmyectsa
OLLNBKM 6aTtapeu

060poTOB, 1 MOKa3zaTesnb

Konnyectsa 060poToB bbin

aBTOMaTn4yeckn cbpolueH
MNpoBepuTb N3MEHEHUS B MpoBepuTb HanpsKeHne MpoBepuTb MEXaHNYECKYHO

Pelwenne KOHCTPYKUMKN MexaHn3Ma uim 6aTapen paTumka, KOHCTPYKLIMIO, NMOBTOPHO

BbINO/IHUTL NMOBTOPHYIO NOAK/TIOYEHNE UM 3aMEHUTD BK/IIOYNTb NUTaHNE
YCTaQHOBKY W KannbpoBKy 6aTapeto aaTumka faTymka

B 3aBncuMocTu oT nHdopmMaumm, otobpaxkaemMon CBETOAMOAAMM OLUMBOK M NpeaynpexaeHun, nx
LuBeT MeHsieTca. [lpu ycTaHOBKe 6uTa npeaynpexaeHusl AaHHble BCe ewe npoAaosKatoT
OCTaBaTbCsl KOPPEKTHbIMU. B 3TO BpeMsi CBETOAMOAHbLIN MHAMKATOP COCTOSIHUSI FOpUT ,
OOHaKO HeKoTopble MapaMeTpbl 6MTOB COCTOSAHMA NPUEAMXKAIOTCA K CBOUM npeaesbHbIM
3Ha4yeHnaM. MOXXHO NpoBepuTb BUTbI COCTOSHMSA, YTOBbI NOHATL, YTO NpoucxoauT. ECnn AaHHbIe
HEKOPPEKTHbI, TO B 3TO BpeMS CBETOAMOAHbLIN WHAMKATOP COCTOSIHUSI FOPUT KpacHbIM, a
KOHKPETHYIO CMTyauui0 MOXHO onpeaenutb rnpu noMowm 6utoB coctosHus. Npyu HOpMasbHOM
peXMMe 3KCM/lyaTaumMmn CBETOAMOAHBIN UHAMKATOP FOPUT 3€/1EHBIM.,

B npotokonax SSI/RS485/RS422/BUS/PERIOD pansi nepegaun WHGOpPMauum O COCTOSIHUM
MCNONb3YEeTCS OAMH 6alT:

BuTbl owmMb0oK, BUTHI NpeaynpeXxaeHnii, 6UTbl COCTOSIHUS:

Mo3numnsa| b7 b6 b5 b4 b3 b2 bl b0

®yHKUun| but but BuTbl cocTosiHUS
oLKnBKM | NpeaynpexaeHns

(1) B npotokone BISS-C oTcyTCcTBYET MH(pOPMaLUS O KOHKPETHbIX BUTaxX COCTOSHUS.

I'Ip|/| BO3HMKHOBEHUN  OWIMOKKM WK npeaynpexaeHna B BbIBOAE  YCTaHaB/IMBAOTCA
COOTBETCTBYIOWNE 6VITbI, N MO COCTOSIHUIO 3TUX BUTOB MOXXHO OAHO3HAYHO onpeaennuTb NpU4nNHy
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NX YCTaHOBKMU.
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BuTbl COCTOAHUSA, CBA3aHHbIE CO CBETOAMOAAMMU:

[lOCTYNHO TOMbKO B BEPCUSIX C b3 b2 bl b0
MHOr0O60POTHBLIM PEXMMOM C HaTapeiHbIM
pe3epBMPOBAHMEM UNN C COXPaHEHNEM BO
pn3w-namMaTu
b5 b4
MHOroo60poTHbIi OTcoeanHeHve Huskoe HanpshkeHne CoxpaHeHwne
PeXHnM C 6atapeu 6artapeun
6aTapeiiHbiM
pe3epBupoBaHUEM
MHOroo60poTHbI MoBopOT Ha oanH CoxpaHeHwne
pexmm c obopoT 6onee £90°
coxpaHeHueM BO
dWw-namMaTn
Csetoaunon Ectb Ectb Het Het Het Het
Muraet
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NMpuno)xxeHue

Mpumep pacuera MHOrowneHa CRC-8 (x8+x7+x4+x2+x1+1)

//poly = xB+x7+x*+x2+x1+1

uint8_t crcTable [256] = {

0x00, 0x97, 0xB9, 0x2E, OXE5, 0x72, 0x5C, OxCB, 0x5D, 0xCA, 0xE4, 0x73, 0xB8, Ox2F, 0x01, 0x96, 0xBA,
0x2D, 0x03, 0x94, Ox5F, 0xC8, 0xE6, 0x71, OXE7, 0x70, Ox5E, 0xC9, 0x02, 0x95, 0xBB, 0x2C, 0xE3, 0x74,
0x5A, 0xCD, 0x06, 0x91, OxBF,

0x28, OxBE, 0x29, 0x07, 0x90, 0x5B, 0xCC, 0xE2, 0x75, 0x59, OxCE, OxEQ, 0x77, OxBC, 0x2B, 0x05, 0x92,
0x04, 0x93, 0xBD,

0x2A, OxE1, 0x76, 0x58, OxCF, 0x51, 0xC6, OXE8, 0x7F, 0xB4, 0x23, 0x0D, 0x9A, 0x0C, 0x9B, 0xB5, 0x22,
0xE9, 0x7E, 0x50,

0xC7, OXEB, 0x7C, 0x52, 0xC5, OxOE, 0x99, 0xB7, 0x20, 0xB6, 0x21, OxOF, 0x98, 0x53, 0xC4, OxEA, 0x7D,
0xB2, 0x25, 0x0B,

0x9C, 0x57, 0xCO, OxEE, 0x79, OxEF, 0x78, 0x56, 0xC1, 0x0A, 0x9D, 0xB3, 0x24, 0x08, 0x9F, 0xB1, 0x26,
OXED, 0x7A, 0x54,

0xC3, 0x55, 0xC2, OXEC, 0x7B, 0xB0, 0x27, 0x09, 0x9E, 0xA2, 0x35, 0x1B, 0x8C, 0x47, 0xDO0, OxFE, 0x69,
OxFF, 0x68, 0x46,

0xD1, Ox1A, 0x8D, 0xA3, 0x34, 0x18, 0x8F, 0xAl, 0x36, OxFD, 0x6A, 0x44, 0xD3, 0x45, 0xD2, 0xFC, 0x6B,
0xA0, 0x37, 0x19,

0x8E, 0x41, 0xD6, 0xF8, 0x6F, 0xA4, 0x33, 0x1D, 0x8A, 0x1C, 0x8B, 0xA5, 0x32, 0xF9, 0x6E, 0x40, 0xD7,
0xFB, 0x6C, 0x42, 0xD5, Ox1E, 0x89, 0xA7, 0x30, 0xA6, 0x31, Ox1F, 0x88, 0x43, 0xD4, 0xFA, 0x6D, OxF3,
0x64, 0x4A, 0xDD, 0x16, 0x81, OxAF, 0x38,

OxAE, 0x39, 0x17, 0x80, 0x4B, 0xDC, 0xF2, 0x65, 0x49, OxDE, 0xFO, 0x67, 0xAC, 0x3B, 0x15, 0x82, 0x14,
0x83, 0xAD, 0x3A,

OxF1, 0x66, 0x48, 0xDF, 0x10, 0x87, 0xA9, 0x3E, O0xF5, 0x62, 0x4C, 0xDB, 0x4D, OxDA, 0xF4, 0x63, 0xAS8,
0x3F, Ox11, 0x86, 0xAA, 0x3D, 0x13, 0x84, 0x4F, 0xD8, 0xF6, 0x61, 0xF7, 0x60, Ox4E, 0xD9, 0x12, 0x85,
0xAB, 0x3C };

uint8_t calcCRC(uint8_t * buffer, uint8_t length) {

uint8_t temp = *buffer++;

while(--length){

temp = *buffer++ ~ crcTable[temp];

return crcTable[temp];

}

Bbluncnenue CRC-8 (x8+1)

//poly = x8+1

//V\ckoMoe 3HayeHne COBMNaAaeT C pe3y/bTaToM, HalAEHHbIM A4J1s1 MHOTroY1eHa
uint8_t calcCRC(uint8_t * buffer, uint8_t length) {

uint8_t temp = *buffer++;

while(--length){

temp = *buffer++ » temp;

}

return temp;

}
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Bbiuncnenue CRC-6

#define DATA_TOTAL_BIT_LENGTH 47

//poly = x6 +x1 + 1

uint8_t tableCRC6[64] = {

0x00, 0x03, 0x06, 0x05, 0xOC, OxOF, 0x0A, 0x09, 0x18, 0x1B, Ox1E, 0x1D, 0x14, 0x17, 0x12, Ox11, 0x30, 0x33, 0x36, 0x35, 0x3C, 0x3F, 0x3A, 0x39, 0x28, 0x2B, 0x2E, 0x2D,
0x24, 0x27, 0x22, 0x21, 0x23, 0x20, 0x25, 0x26, 0x2F, 0x2C, 0x29, 0x2A, 0x3B, 0x38, 0x3D, Ox3E, 0x37, 0x34, 0x31, 0x32, 0x13, 0x10, 0x15, 0x16, Ox1F, 0x1C, 0x19, Ox1A,
0x0B, 0x08, 0x0D, 0xO0E, 0x07, 0x04, 0x01, 0x02

uint8_t calcBissCCRC(uint8_t buffer[]) {

#define CRC_BIT_LENGTH 6

#define DATA_CRC_MASK ((1 << CRC_BIT_LENGTH) - 1)

#define DATA_WITHOUT_CRC_BIT_LENGTH (DATA_TOTAL_BIT_LENGTH - CRC_BIT_LENGTH)
#define TOP_BYTE_BITLENGTH (DATA_WITHOUT_CRC_BIT_LENGTH % CRC_BIT_LENGTH)

#if TOP_BYTE_BITLENGTH ==

#undef TOP_BYTE_BITLENGTH

#define TOP_BYTE_BITLENGTH CRC_BIT_LENGTH

#endif

uint32_t firstWord = __REV(*(uint32_t *) buffer);

#if DATA_WITHOUT_CRC_BIT_LENGTH > 32

uint32_t secondWord = __REV(*(uint32_t *) (buffer + 4));

#endif

uint8_t crc = tableCRC6[firstWord >> (32 - TOP_BYTE_BITLENGTH)];

#undef CURRENT_CRC_BIT_LENGTH

#define CURRENT_CRC_BIT_LENGTH (TOP_BYTE_BITLENGTH + CRC_BIT_LENGTH * 1)

#ecnn DATA_WITHOUT_CRC_BIT_LENGTH — CURRENT_CRC_BIT_LENGTH = 0

crc = tableCRC6[crc ~ (firstWord >> (32 - CURRENT_CRC_BIT_LENGTH) & DATA_CRC_MASK)];
#endif

#undef CURRENT_CRC_BIT_LENGTH

#define CURRENT_CRC_BIT_LENGTH (TOP_BYTE_BITLENGTH + CRC_BIT_LENGTH * 2)

#ecnn DATA_WITHOUT_CRC_BIT_LENGTH — CURRENT_CRC_BIT_LENGTH = 0

crc = tableCRC6[crc » (firstWord >> (32 - CURRENT_CRC_BIT_LENGTH) & DATA_CRC_MASK)];
#endif

#undef CURRENT_CRC_BIT_LENGTH

#define CURRENT_CRC_BIT_LENGTH (TOP_BYTE_BITLENGTH + CRC_BIT_LENGTH * 3)

#ecnn DATA_WITHOUT_CRC_BIT_LENGTH — CURRENT_CRC_BIT_LENGTH = 0

crc = tableCRC6[crc » (firstWord >> (32 - CURRENT_CRC_BIT_LENGTH) & DATA_CRC_MASK)];
#endif

#undef CURRENT_CRC_BIT_LENGTH

#define CURRENT_CRC_BIT_LENGTH (TOP_BYTE_BITLENGTH + CRC_BIT_LENGTH * 4)

#ecnn DATA_WITHOUT_CRC_BIT_LENGTH — CURRENT_CRC_BIT_LENGTH = 0

crc = tableCRCé[crc » (firstWord >> (32 - CURRENT_CRC_BIT_LENGTH) & DATA_CRC_MASK)];
#endif

#undef CURRENT_CRC_BIT_LENGTH

#define CURRENT_CRC_BIT_LENGTH (TOP_BYTE_BITLENGTH + CRC_BIT_LENGTH * 5)

#ecnm DATA_WITHOUT_CRC_BIT_LENGTH — CURRENT_CRC_BIT_LENGTH = 0

#if 32 - CURRENT_CRC_BIT_LENGTH >= 0

crc = tableCRC6[crc » (firstWord >> (32 - CURRENT_CRC_BIT_LENGTH) & DATA_CRC_MASK)];
#elif 32 — CURRENT_CRC_BIT_LENGTH > -CRC_BIT_LENGTH

crc = tableCRC6[crc ~ (((firstWord << -(32 - CURRENT_CRC_BIT_LENGTH)) & DATA_CRC_MASK) | (secondWord >> (64 - CURRENT_CRC_BIT_LENGTH)))];
#else

crc = tableCRC6[crc ~ (secondWord >> (64 - CURRENT_CRC_BIT_LENGTH) & DATA_CRC_MASK)];
#endif

#endif

#undef CURRENT_CRC_BIT_LENGTH

#define CURRENT_CRC_BIT_LENGTH (TOP_BYTE_BITLENGTH + CRC_BIT_LENGTH * 6)

#ecnv DATA_WITHOUT_CRC_BIT_LENGTH — CURRENT_CRC_BIT_LENGTH > 0

crc = tableCRC6[crc ~ (secondWord >> (64 - CURRENT_CRC_BIT_LENGTH) & DATA_CRC_MASK)];
#endif

#undef CURRENT_CRC_BIT_LENGTH

#define CURRENT_CRC_BIT_LENGTH (TOP_BYTE_BITLENGTH + CRC_BIT_LENGTH * 7)

#ecnn DATA_WITHOUT_CRC_BIT_LENGTH — CURRENT_CRC_BIT_LENGTH > 0

crc = tableCRC6[crc ~ (secondWord >> (64 - CURRENT_CRC_BIT_LENGTH) & DATA_CRC_MASK)];
#endif

#undef CURRENT_CRC_BIT_LENGTH

#define CURRENT_CRC_BIT_LENGTH (TOP_BYTE_BITLENGTH + CRC_BIT_LENGTH * 8)

#ecnn DATA_WITHOUT_CRC_BIT_LENGTH — CURRENT_CRC_BIT_LENGTH > 0

crc = tableCRC6[crc ~ (secondWord >> (64 - CURRENT_CRC_BIT_LENGTH) & DATA_CRC_MASK)];
#endif

#undef CURRENT_CRC_BIT_LENGTH

#define CURRENT_CRC_BIT_LENGTH (TOP_BYTE_BITLENGTH + CRC_BIT_LENGTH * 9)

#ecnn DATA_WITHOUT_CRC_BIT_LENGTH — CURRENT_CRC_BIT_LENGTH > 0

crc = tableCRC6[crc ~ (secondWord >> (64 - CURRENT_CRC_BIT_LENGTH) & DATA_CRC_MASK)];
#endif

#if 32 - DATA_TOTAL_BIT_LENGTH >= 0

crc = tableCRC6[crc ~ DATA_CRC_MASK ~ (firstWord >> (32 - DATA_TOTAL_BIT_LENGTH) & DATA_CRC_MASK)];
#elif 32 — CURRENT_CRC_BIT_LENGTH > -CRC_BIT_LENGTH

crc = tableCRC6[crc A DATA_CRC_MASK ~ (((firstWord << -(32 - DATA_TOTAL_BIT_LENGTH)) & DATA_CRC_MASK) | (secondWord >> (64 - DATA_TOTAL_BIT_LENGTH)))];
#else

crc = tableCRC6[crc ~ DATA_CRC_MASK ~ (secondWord >> (64 - DATA_TOTAL_BIT_LENGTH) & DATA_CRC_MASK)];
#endif

return crc;

¥
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YKa3aHus No UCNnoJib30BaHUIO NPOrpaMmbli:

MporpaMMy MOXHO 3anyckaTb Ha MWKPOKOHTposnepax cepum ARM pnsi peanusaummM MakcuMMasbHO
6bICTPOro KOHTPOJIS C UCMOMb30BaHMEM LIMKIIMYECKOro m3bbiTouHoro koga CRC-6 yepes koMnunaTop.

EanHCcTBEHHOE, 4YTO Heobxoaumo caenaTtb, — 3T0 u3MeHuTb DATA_TOTAL_BIT_LENGTH Ha 3HadeHwue,
COOTBETCTBYIOLLEE BALLIEN MOAENMN.

Hanpumep: ans 17M ato 6yaet 47, a gna 16 — 30.

NMpuMeyaHua NO UCNOJIb30BAHUIO NPOrpaMMbl:

Mpu BbI30BE McCnonb3yeTca 32-6uTHas KoMaHaa uTeHust ans 6ydepa, Tpebytouwas, 4ytobbl 6ydep 6bin
BbIpOBHEH Mo 4 6aiita (Npy OTCYTCTBMM TaKOro BbIpaBHMBaHWS nporpaMMa He 6yaet paboTtath npu
HEKOTOPbIX BEPCUSIX SiApa; AaXe B C/lydae MoAAEP)KKU HEBLIPABHEHHOrO YTEHWUS sapy noTpebyeTcs
[OMNONHUTENbHOE BPEMS AN BbIMOSIHEHWS Onepaunmn KOHKaTeHauumn).

B cnyyae nonyyeHust agaHHbIX No npoTokony BISS-C nepBbiit nonyYeHHbIn 6aiT ByaeT cnyxebHbiM 6aiiToMm
¢ ACK, a [laHHble O MOJIOXXEHUM HAYMHAKOTCA CO BTOporo 6aiTa. Mo3TOMy HaM Hy»HO Bblumciutb CRC,
HauMHas C agpeca, rae HauMHaTCS AaHHbIE O MONOXEHUN, @ ANt BbICTPOro YTEHUS AAaHHbIX U BbIYUCTIEHMS
CRC TaKol agpec AomkeH MMeTb BbipaBHMBaHWe no 4 baiTa.

MNpumep BbI3OBa:

struct{

uint8_t notUsedForAlignment[3]; //Tonbko ans BolpaBHUBAHMSA agpeca

uint8_t placeholder; //BISS-CrnepBbiit hMKCMPOBAHHBIN Cry»ebHbli 6anT 0x82

uint8_t buffer[8] __attribute__ ((aligned(4))); //4 Bydep BbipoBHEH MO rpaHuUaM 4 6aiT Ans 6bICTPOro
pacuyeta CRC

} receiveBuffer;

//KoHdurypuposaHue SPI (nocneaoBatenbHoro nepudepuiiHoro nHtepdeica) u DMA (npsiMoro focTtyna K
namsiTn)

//Vcnonb3yiite &receiveBuffer.placeholder B kauecTBe agpeca nonyyeHust

//Pacyet CRC

//Ansa pacyeTa ncnonb3yinTe yxe BbIPOBHEHHBIN Mo 4 baiita receiveBuffer.buffer
uint8_t crc = calcBissCCRC(receiveBuffer.buffer);

//Ecnn pe3ynbTtaT CRC paBeH 0, 3TO 03HaYaeT, YTO KOHTPOSIb NPOMAEH

if (crc 1= 0)X
//KoHTponb CRC He nponaeH
b
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SO

XpoHonorus peaakuMm AOKYMeHTa

MNepwuopg Penakums | BHeceHHble N3MeHeHus
28 ceHTa6psa 2023 (Pen. 0.1 |HavanbHas Bepcust
r.
5 aHuBaps 2024 r. |Pean. 0.2 |[o6aBneHbl gpyrue pasMepsl
1 mas 2024 . Pen. 0.3 |[dobaBneH ctaHAapTHbINA YepTex. [obaBneH LBET XryTa NPoBOAOB.
9.12.2024 r. Pen. 0.4 |[JobaBneHo KNeeBOe UCMONHEHME POTOPa
[obaeneHa Mogenb CO CTaTOPOM, YCTAHOB/IEHHLIM B 06paTHOM
HanpasneHnn
M3MeHeHO 0603HaYeHNe pa3beMa Ha neBbii 1 - WwTblpek 1.
22 pekabpsi 2024 |Pepn. 0.5 |[Jo6aBneH nHAMKaToOp NOMOXKEHUS YrnoBoro dukcaTopa
r.
31 mapta 2026 r. |Bepcusi | [JobaBneHo onvcaHue YacToThl BpalleHus [JobaBneHbl TUMbl CKOPOCTU
0.6 nepepayn AaHHbix [Jo6aBneHoO onncaHue KOHTaKTHbIX NoWafoK

[lononHeHbl ONUCcaHNs KaXxaoro NPOTOKOJ1a
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