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1 BBenenue

Hacrosimmii 1OKyMEHT NpeaHa3HauyeH Uil CIEUUAIMCTOB, 3aHUMAOLIUXCS
MOAKIIOYEHNEM, KOH(PUTYpUpPOBaHMEM U BBOJOM B OKCIUIyaTalMilo MOMYJIIS
nuckpetHoro Brojga N1DIXKK, dyukimonupytromiero no npotokoiny CANopen B
cootBercTBUM co ctangaptoM CiA 401 (Device Profile for Generic /O Modules).

Monyns NIDIXKK npennasHaueH s npuéma JHCKPETHBIX CUTHAIIOB
MOCTOSIHHOTO TOKa HanpsbkeHuem 24 B mo mnonoxurenbHoMy mnostocy. OH
MOJIJICP’)KUBACT 8 KaHAJIOB AUCKPETHOTO BBOAA THma Sinking input u oGecreuynBaet
raJbBaHUYECKYIO Pa3Bs3Ky IIOJEBBIX IEMEl Yepe3 ONTUYECKUE H30JIATOPHI.
TumnoBsie yCTpOiCTBa, MOJKIIOYAEMbI€ K BXOJaM MOJIYJSl, — 3TO KOHTaKTHbBIC
naTauku 1 PNP-TpaH3uCTOpPHI C OTKPBITHIM KOJUIEKTOPOM (Sourcing).

JIOKyMEHT TakKe COAEPKUT CCHUIKUA HA CTAHAAPTHBIE 0OBEKThl 0OBEKTHOTO
cinoBaps CiA 401, mpumepbl HaCTPOWKH W PEKOMEHJAIUUA IO HWCIOJIb30BAHUIO

q)HHBTpaHI/II/I N MHAWKAIINKY BXOJHBIX CUT'HAJIOB.



2 HauyaJgo pa6orsl ¢ CANopen

CAN (Controller Area Network) — 5T0 HpOMBIIIJICHHAs ITWHA, KOTOpas
UCTIONB3YETCs AJ11 0OOMEHA TaHHBIMH MEXTy JIEeKTpOHHBIMH ycTpoiicTBamu. B [ITK
«TUTAH KOHTPOJI 1000» mo He#t oOmarmTca BEAyMHHA MOMYJb
(BBIYMCIUTEIBHBIA WM UHTEPPEUCHBIM) M MOJKII0YaeMble K HEMY MOIYJHU
pacmupenus (N1DIXKK — onun U3 HUX).

BaxHo:

— Jlannslie nepenarores B mecTHaaarepuaHom dpopmare (HEX).

— Kaxnoe coobmienne wumeer wuaeHtudukarop (COB-ID), xkoTopsrii
ompeeNsieT, KaKoMy YCTPOWCTBY OHO aJpECOBAHO M KAaKOW THUIl JaHHBIX
nepenaércs.

— Jlna pabotel ¢ CANopen ucnonbszyrorcs SDO-coobmienus (Service Data
Objects) — OHM MO3BOJIAIOT YUTATh U 3AMUCHIBATH MAPAMETPhI MOTYJISL.
Kaxnoe coobmenue B CAN-IIMHE Ha3bIBACTCS KaJIpOM.

Crpykrypa crangaptHoro CAN-kaapa SDO-cooOmieHusi COCTOUT U3

CIIEAYIOITUX DJIEMEHTOB:

can0 605 [8] 4f01 10 00 01 00 41 05
@®parmeHT Kazapa Onucanue
can0 Nms CAN-mmHbI
605 COB-ID coo6menus (Cymma Function Code
+ Node ID)
[8] KonnuecTBo 6aiiT manHbIX B Kaape (Bceraa 8
st SDO)
4f SDO-komanja. Onpeznenser TUI onepannun
0110 HNunexc oObekTa
00 IMoneiHIEexc 0OBEKTa
01 0041 05 JlanHubie

B CANopen Bce 16-OutHbie 1 32-OMTHBIE 3HaYCHUS TIepeaatoTcs B hopmare

Little-Endian (Mnammum GaiiTtom Briep€n). DTO 03HAYAET, YTO MIPH NIEpeIayue qrciia



cHauaja UAET ero MJaaImui OalT, 3aTeM OaWThl MO BO3pPACTAHMIO, a 3aTeM —

CTapIIUH.
WNunexc B kaape 0110 01004105
PeanbHOe 3HaYcHME 0x1001 0x05410001

Hwxe 60mee moapoOHO onrcaHbl HEKOTOPbIE (pparMeHTHI Kajapa
COB-ID
COB-ID — 10 nonusiit uaentudukatop CAN-kaapa, KOTOPbIA 00bETUHSAET

B ce0e Function Code u Node-ID. ®opmupyetcs o hopmyiie:

COB-ID = Function Code + Node ID

Hanpumep, ecnu moaynb umeeT Node-ID = 05, a Function Code qs SDO-
3anpoca paseH 0x600, To utorossiit COB-ID 6yzaet pasen 0x605 (B popmate HEX).
Orot uaentupukarop nepenaércs B CAN-kaape U MO3BOJSET YCTPOWCTBaM Ha
[IMHE MOHSTh, OT KOTO MPHIIJIO COOOIIEHNEe, KOMY OHO aIpeCOBAaHO M KAKOIro THUIIA.

Node-ID wmonaynsa Ha3zHadaeTcs aBTOMATUYECKHM B 3aBUCUMOCTH  OT
MOPSIIKOBOTO HOMEpa €ro MOAKJIoYeHuss B cucreme. Hampumep, ecinu Momyiib
MOAKJTIOUEH ISTHIM 10 cuéry, eMy Oynet npucBoeH Node-ID = 05.

Function Code — 310 nnentudukarop tuna coodmenuss B CANopen. OH
oTpeieNsieT, Kakylo (YHKIIMIO BBITIONHSET mepenaBaeMblid kanp. Hampumep, Bce
SDO-3ampocel umeroT Function Code = 0x600, a Bce Heartbeat-coobmenus —
0x700. ITepeuenn Bcex Function Codes npuBeieH B IPUIIOKEHUH 1.

1. SDO-xkomanga

SDO-komanaa (repBbiii 0aliT) — 3TO KOJ ONepaluu, KOTOPLIA ONpeaeseT,

4TO UMEHHO JIEJIa€T COOOIIEHUE.

3HaueHue Yro o3Havaer
0x40 3anpoc Ha YTeHHE 00HEKTa
0x4F OTtBeT Ha 3anuCh (YCIIEIIHO)
0x60 3arpoc Ha 3armuch 00beKTa
0x80 Otger ¢ ommOKon




3 [MoakyroyeHue MOYJIst

Moayns NIDIXKK ycranaBnuBaercsi Ha DIN-peilky B KOp3WHY €
BBEIYMCIIMTENIBHBIM ~ Win  uHTepdeiicapiMm  momynem.  CoemuHeHue ¢

BBIYMCIIUTCIIBHBIM MOAYJICEM OCYIICCTBJIACTCA C ITIOMOIIBIO ITPOTOKOJIA CANopen.
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IIpouenypa ycTaHOBKHA MO JIS:

1. [lonBectu Moay/b K MpaBoil CBOOOAHON CTOpPOHE YK€ COOpaHHOM YacTu
[ITK. CoBMECTUTh HANPABISIONIME 3ALIEIKH, PACIIOI0KEHHBIE HA JIEBOW CTOPOHE
KOpIyca HOBOIO MOJYJIA, C OTBETHBIMHM I1a3aMd Ha I@PaBOM TOpLE YKe
YCTaHOBJICHHOTO MOJYJISI.

2. Onyctuth MOAYJb HAa PEHKy 10  XapaKTEpHOro  IIETYKa,
CBUJIETEIBCTBYIOLIETO O 3aLEIICHUH 3aLIENIKH.

3. Iloneectu k moay:mito LIITY npoBona nutanus u Ethernet.

[locne  3aBepuieHust  COOpKM ~ HEOOXOAMMO  MOJKIIOYUTHCS K
BBIYHCIIUTETLHOMY MOAYJIO 110 SSH:

1. B mento nyck BBectu «PowerShell» u BbIOpaTh COOTBETCTBYIONIYIO

porpammy.

2. Bectu komany: ssh root@192.168.152.100

3. BBecTtu mapoisib coriacHO TaOJIHIIE COOTBETCTBHSI CEPUNHBIX HOMEPOB U

MapOJICH BRIYUCIUTEIbHBIN MOILYJIEH.


mailto:root@192.168.152.100

4 Pa6ora ¢ mimHoi can(

B CAN-mmHe 0oTOOpakaroTcsi Bce COOOIIEHHUs, KOTOPbIMA OOMEHHBAIOTCS
BEyIllee YCTPOMCTBO M MOAYNH pacuiupeHus. UToObl yBUIETh 3TOT Tpaduk u
HayaTh paboTy, HEOOXOUMO MOAKIIOYUTHCS K BEIUUCIUTEIbHOMY MOYJTt0 o SSH.

[IpoBepuTh paboune HOABI HA MIMHE BO3MOKHO CIEAYIOLIEH KOMaH I0M:

Komanna Pesynbprar

candump can0 HenpepsiBHBIN BhIBOJ BCceX coobmennit Ha CAN-1mHe

Kax b1t Mostysib B pabodeM COCTOSTHUM aBTOMATUYECKU OTIPABIISET B LIUHY
CAN xopotkue Heartbeat-cooOrienus mo ymoJldaHUIO OJIUH pa3 B ceKyHay. Eciu
Heartbeat oT Momyns caMOMpOM3BOJNIBHO TiepecTanl MNPUXOJUTh — MOJIYJIb
OTKJIFOUYMJICS, 3aBUC WJIU MPOIAJIO IUTAHHUE.

Crtpykrypa Heartbeat-coobmenus:

can(0 705 [1] 05
®dparMeHT Kajapa Ornucanue
can0 Nms CAN-1muHbI
705 COB-ID coo6menns (Node-ID = 5)
[1] KonudecTBo OaliT JaHHBIX B Kajipe
05 Hannbie (PesxxuM paboThl MOTYIIs)

Bo3MoxHbIe cocTOsTHUS MO ISl (MIOIpOOHEE CM. TyHKT 6):

bur Pexum paboTel MOTyIst UYro o3Hauvaer

0x05 Operational PaGounii pexxum (0OMEH JaHHBIMU BO3MOKEH )
0x7F Pre-operational Pexxum HacTpoiiku

0x04 Stopped OctanoBneH

[Tpu paboTe ¢ HECKOJIBKUMU MOAYJISIMUA Ha IIWHE IMOTOK COOOIICHUH MOXKET
ObITh OoNbIINM. UTOOBI OTOUIBTPOBATH COOOIIEHUS TOIBKO OT HY>KHOT'O MOJYJIS,

UCTIONB3YHTE KOMaHy grep BMecte ¢ candump.

# Ilokasath TOIBKO cooOmIeHusT OT Moyt ¢ Node-ID 5
candump can0 | grep "605\|585\|705\/85"
# Iloka3zaTh TONBKO cooOIeHust oT Moayis ¢ Node-ID 3

candump can0 | grep "603\[583\|703\/83"




5 Kak mnoHUMATh U UCN0JIb30BAaTh KOMAH/bI

Bce komaHibpl B pyKOBOJICTBE OMUCAHBI IO OAHOMY NpuHLMITY. [Tpumep:

cansend can0 X#40.00.60.01.00.00.00.00
rae X = 600h + Node-ID

KomaHnzp! 3aBUCAT OT TOro, Ha KakoM MecTe Moaysb cTouT Ha CAN-muHe (T.
e. oT ero Node ID). OnHa U Ta )xe KoMaHJa OyJeT BBIVIAIETh NO-Pa3HOMY
st moayiia N1DIXKK na nepsoit mosunmu u auist moayJiit N1DIXKK Ha maToi.
YTo0Ob! NPaBUIBHO aJaTUPOBATh KOMAHILY:
1. Omnpenenure Node ID momyst (cM. MyHKT 2 pyKOBOJICTBA).

2. ITepeBenute Node ID B mectHaanarepuunyto cucremy (HEX).

Jisa Node ID =5 — HEX =5
Jisa Node ID =10 - HEX = A

3. [TpubaBbTe MoMyueHHOE 3HAUEHHUE K yKa3aHHOMY B KomaHjae. Hanpumep:

Hast Node ID = 5: 600 + 5 = 605
Hst Node ID = 10: 600 + A = 60A

4. [ToacTaBbTe pe3ysbTaT BMECTO X B KOMaHIY.

st Node ID = 5: cansend can0 605#40.00.60.01.00.00.00.00
st Node ID = 10: cansend can0 60A#40.00.60.01.00.00.00.00




6 Hacrtpoiika pexxuma padoTbl

[Tocne Brmtouenus: nutanust Moaysib N1DIXKK aBromaTruecku BbINOJHSIET
VWHUIIMATU3AIAI0 U TIEPEXOAUT B cocTosiHue Pre-operational. B stom pexunme
JOCTYIHBI KoHQurypauus ycrtpoictBa uepe3 SDO U OCHOBHBIE CEPBHCHBIC
bynkmn, ogHako nepenada PDO-coo6miennii 3a010kupoBaHa.

JIyist Havasa mepesayn JTaHHBIX OT JUCKPETHBIX BXOJIOB MO CETH HEOOXOIMMO
nepeBecT Moayib B pexuM Operational myrtem oTmpaBku kKoMaHabl Start Node

(0x01) ¢ ykazanuem Node-ID yctpoiicTsa.

cansend can(0 000#01.X,
rae X = 00n + Node-ID ycrpotictsa (aamp. 0A ans Node-ID 10)

B oTBeT ycTpoiCTBO pa3 B ceKyHIy OyAET ciaaTh B IIMHY CTPOKY:

can0 X [1] 05,
rae X = 700, + Node-ID ycrpoiicta (Hamp. 70A mis Node-ID 10)

B pexxume Operational Mmoaysib roTOB K paboTe
JlomoJIHUTEIBLHO
[Ipu HeoOXOAMMOCTH MOIYJIh MOXKET OBITh BO3BpallleH B peXuM Pre-

operational koMaH 0¥ :

cansend can(0 000#80.X,
rae X = 00n + Node-ID ycrpoiictsa (Hamp. 0A mist Node-ID 10)

B oTBeT ycTpoHCTBO pa3 B CEKyHy HAYHET CJIaTh B IIUHY CTPOKY:

can0 X [1] 7F,
rae X = 700, + Node-ID ycrpoiicta (Hamp. 70A mis Node-ID 10)

Taxxe Moaynp MOXKeT OBITH MEpeBeleH B pexum Stopped s MOTHON

OCTaHOBKH OOMEHa JaHHBIMM

cansend can(0 000#02.X,
rae X = 00n + Node-ID ycrpoiictsa (Hamp. 0A mist Node-ID 10)

B oTBET yCTPOKCTBO pa3 B CEKYHAY HAaYHET CJIATh B IIMHY CTPOKY:



can0 X [1] 04,
rae X = 700, + Node-ID yctpoiicTa (Hamp. 70A mist Node-ID 10)

[Tonublit cOpoc MOAYJsl B COCTOSHME WHUIUAIN3AIUN  BBIOJIHACTCS
komanaoi Reset Node (0x81). [Tocne 3Toro Moayinb aBTOMaTUYECKU MEPEXOTUT B

pexum Pre-operational.

cansend can(0 000#81.X,
rae X = 00n + Node-ID ycrpoiicTsa (Hamp. 0A mist Node-ID 10)

B oTBeT ycTpoiCTBO OAMH pa3 OTIPABUT COOOIICHUE BUA!

can0 X [1] 00,
rae X = 700, + Node-ID yctpoiicta (Hamp. 70A mist Node-ID 10)

U 3arem HauHET ClaTh CTPOKY, COOTBETCTBYIOIIYIO pexkuMy Pre-operational.
COpoc TOTbKO KOMMYHUKAITMOHHOTO CTEKA MOYJISI BBITIOJTHSICTCS] KOMaHOM
Reset Communication (0x82). [1ocie 3Toro Moyiab aBTOMaTHYECKH MEPEXOIUT B

pexxum Pre-operational.

cansend can(0 000#82.X,
rae X = 00n + Node-ID ycrpotictsa (aamp. 0A ans Node-ID 10)

B oTBeT yCTpONCTBO OJIMH pa3 OTHPABUT COOOIIIEHNE BUIA:

can0 X [1] 00,
rae X = 700, + Node-ID yctpoiicta (Hamp. 70A mist Node-ID 10)

W 3arem HauHET ciaTh CTPOKY, COOTBETCTBYIOILYIO pexxuMmy Pre-operational.



7 O0s13aTe/IbHbIE HACTPONKH

CuuraTth cocTOsIHUE TUCKPETHBIX BX0A0B (O0bekT 600041)

O6bexT 6000, Read input 8-bit cunThIBaeT COCTOSTHUE AUCKPETHBIX BXOOB

MOAOYJIA. H€O6XOIII/IMO BbICTaBUThb C€JWHHUILI Ha MCCTC TCX KaHAJOB, KOTOPLIC

JOJIXKHBI OBITH BKJ/IIOYCHBI,

U TICPCBCCTH IIOJIYYCHHOC JABOMYHOC YHUCIIO B

MCCTHAATATCPUIHYIO CUCTCMY

11111111 — Bce xaHaJEI BBIOAIOT 3HAUCHUSI

ITepeBonum B HEX — FF

00000000 — HONIb KaHAIOB BBIIAET 3HAUCHUE

[TepeBonum B HEX — 00

TTonepiHekc oObeKTa

1

Haznauenue CocrosiHue TUCKPETHBIX BXOAOB (8 1IIT.)
Hoctyn Tonbko uTeHHne
®dopmar UNSIGNEDS
3HayYeHue Mo yMOJITYaHUIO 00

Komanna misa yrenust

cansend can0 X#40.00.60.01.00.00.00.00
rae X = 600h + Node-ID

JlomoJIHUTEILHO

B sToM xe 00bekTe XpaHuTCs MH(OpMaIus, CKOJIbKO IPYII KaHAJIOB MO 8§

IITYK B K&KJOU MOAIEP>KUBACT TaHHBIN OOBEKT.

IMoapiHIEekc 0OBEKTA

0

Hasnauenwne Cy>xeOHBIN (KOTMYECTBO JOCTYITHBIX TPYMII 1O § BXOIOB)
Hoctyn Tonbko uyTeHHE
dopmar UNSIGNEDS
3HayeHHe Mo YMOJTYaAHUIO 01

Komanna mis yrenus

cansend can0 X#40.00.60.00.00.00.00.00
rae X = 600h + Node-ID




BrII0OYUTH/OTKIIOYUATH AUCKPeTHbIE BX0AbI (O0BbekT 60031h)

O6mwext 6003, Filter constant input 8-bit BKJIFOYaeT W OTKIIIOYACT KaHaJbI
Moayisi. HeoOXoauMo BBICTaBUTH €IWHUIIEI HAa MECTE TeX KaHalOB, KOTOPHIC
JOJKHBI OBITh BKJIIOYEHBI, W TIEPEBECTH IMIOJyYCHHOE JBOWYHOE YHUCIO B

MECCTHAATATCPUIHYIO CUCTEMY .

11111111 — Bce kaHaIBI BKIIOYEHBI 00000000 — HM OMH KaHaJ HE BKIIIOUYEH
Ilepesogum B HEX — FF [lepeBoaum B HEX — 00
IMonpmHIexc oOBeEKTa 1
Haznauenue BKTFOUHTE/OTKITIOYUTH KaHATBI (8 TIT.)
Hoctyn UreHue u 3anmch
dopmar UNSIGNEDS
3HaueHue M0 YMOIYAHUIO FF
Komanna mis yrenus cansend can0 X#40.03.60.01.00.00.00.00,
rae X = 600h + Node-ID
Komanna mia 3amucu cansend can0 X#2£.03.60.01.YY.00.00.00,
rae X = 600h + Node-ID
YY = kakue KaHajbl BKIOUYEHbI

JlomoJIHUTEILHO
B aTOoM ke 00bekTe xpaHuTcsa MHGOpMAIIKs, CKOJIBKO IPYIN KaHAJIOB MO 8§

IITYK B K&KJOU MOAIEP>KUBACT TaHHBIN OOBEKT.

IMonsiHexkc 00BEKTA 0
Hasnauenwne Cy>xeOHBIN (KOTMYECTBO JOCTYITHBIX TPYMII 1O § BXOIOB)
Hoctyn Tonbko uTeHHne
dopmar UNSIGNEDS
3HayeHHe Mo YMOJTYaAHUIO 01
Komanpa i yreHus cansend can0 X#40.03.60.00.00.00.00.00,
rae X = 600h + Node-ID




Pa3pemuts nepenauy ganubix (O0bekT 6005h)

O6mwext 6005, Global interrupt enable digital 8-bit perynupyer nepenady
BxogHoro 3HayeHuss B CAN. Ecim ycranoButh 310T 00BeKT B 00, mepemaua
BXOJHBIX 3HA4YeHUU Mpoucxoauth He Oyaer. OO0bekThl 6006h, 6007h u 6008h

HaIpsIMYI0 BIUSIOT Ha pa3zpenieHue nepegaur B CAN.

01 — npepsIBaHUS BKJIIOUEHBI 00 — npepbIBaHUs HE BKIIOYEHBI
INoneiHIEexc 0OBEKTa 0
Ha3znauenue Paspemmnts nepenady qaHHBIX
Hoctyn YreHue U 3auch
®dopmar BOOLEAN
3HauEHUE 110 YMOIYAHUIO 01
Komanpa s urenus cansend can0 X#40.05.60.00.00.00.00.00
rae X = 600h + Node-ID
Komanpa nis 3anucu cansend can0 X#22.05.60.00.YY.00.00.00,
rae X = 600h + Node-ID
Y'Y = paspemienue/3anpeT npepriBaHUN




Bxawuuts ornpaBky TPDO-1 (O6bexTnl 1800, 1 1A001)

TPDO (Transmit Process Data Object) — 310 croco6 nepeaayu JaHHBIX OT
monyns k Mactepy. C momompsto 06bekToB 1800h TPDO communication parameter
u 1A00h TPDO mapping parameter HacTpoMM MOJIYJIb Ha aBTOMATHYECKYIO

OTIIPaBKY COCTOSIHUSI JIUCKPETHBIX BXOA0B (00BekT 6000h) c¢ 3amaHHOMN

NEPUOUYHOCTHIO.
Iar Komannma
[lepeBecTn Monynb B pexuM Pre-operational cansend can0 000#80.X,
rae X = 00n + Node-ID

OtxirounTh 006eKT 1800y cansend can(0 X#23.00.18.01.82.01.00.80,

rae X = 600h + Node-ID
Orximrounth 006eKT 1A00L cansend can0 X#2£.00.1a.00.00.00.00.00,

rae X = 600h + Node-ID

Hacrtpouts nepenauy: oobext 6000h, moapiaaekce 01, mmuHa 08 6ut. Takum o6pa3zom

dopmupyem ctpoky: 60000108

3anucath chOpMUPOBAHHYIO CTPOKY B 00bekT |  cansend can0 X#23.00.1a.01.08.01.00.60,

1A00h rae X = 600h + Node-ID
Bxmrounts 006ekT 1A00; cansend can0 X#2£.00.1a.00.01.00.00.00,
rae X = 600h + Node-ID
HacrtpouTts THI nepenaun aCHHXPOHHBIH, 110 cansend can(0 X#2£.00.18.02.1£.00.00.00,
W3MEHEHUIO WU TI0 TalMepy rae X = 600h + Node-ID
HactpouTts TaiimMep ornpaBku 1 pa3 B cansend can0 X#2b.00.18.05.e8.03.00.00,
cekyHay, 1. 1 pa3 B 1000 mc (0x03ES) rae X = 600h + Node-ID
Bxmrounts 00bekT 18004 cansend can(0 X#23.00.18.01.82.01.00.40,

rae X = 600h + Node-ID

[lepeBectn Momynb B pexum Operational cansend can0 000#01.X,

rae X = 00n + Node-ID

[Tocne BbIMONHEHUS BCEX IarOB MOJYJIb HAUHET aBTOMATUYECKH OTIPABIIATD
coctosiHue cBoux BxoA0B (00bekT 6000y) pa3 B cexyHy. Eciu cocTosiHue BXO0B
U3MEHUTCSl paHbllie, YeM MpOMAET ceKyHAa, MOAYJb TOXKE OTIPABUT OOHOBJICHHE

(0 U3MEHEHHUIO).



8 Hacrtpoiika BXOQHOI0 JUCKPETHOI0 CUTHAJIA

[lo ymonmuanuio MOAYJh NOAJAEPKHUBACT 8-OUTHBIM (QopMaTr BXOAHBIX
naHHeIX. Ha pucyHke 2 mokazaHa B3aWMOCBSI3b MEXAY OOBEKTaMH MH(PPOBOTO

BBOJIa MPpU 8-OMTHOM JOCTYIIE.

MapameTp MapameTp
¢uneTpa MHBEPGHIA

6003y, ‘ 6002, ‘ 6000
Paspelwaer

nepeaavy
npw nony4eHnn 1

BxoagHoi
cartan Hon. WHBepcus Bxonron Mpeobp Mepepava ~
. fy . L. . S
—> ﬂ‘ﬁgg;‘r’a P cavana (n":;gg';) P 5 TPDO1 »| & TPDO1 » —>
J_ 6008, €
Peructpauus
PpoHTa ucnyneca
1 Ecrm 1
6007} € I Ecrm 0 MpepblBaHne —
L ="~ ,
Peructpauus M
cnaja umnyneca
6005,

‘ ————— MapameTtp
Pervctpauus npepbiBaHuiA

BCEX U3MEHEHWIA



HacTtpouTh nossipHocTh AMCKPeTHBIX BX010B (O0BeKT 6002h)

O6mwext 6002, Polarity input 8-bit HHBEPTHUPYET BXOIHOW CUTHAJ KaHAJIOB
JTUCKPETHOTO MOAyJsi. HeoOxoaumMo BBICTaBUTH €AMHUIIEI HA MECTE TEX KaHAJIOB,
KOTOpBIE TOJKHBI OBITh WHBEPTHPOBAHBI, W TEPEBECTH IMOJYYCHHOE JIBOUYHOE

YHUCJIO B HLIECTHAALATEPUYHYIO CUCTEMY:

11111111 — Bce BXOpI HHBEPTUPOBAHBI 00000000 — Hu 0MH BXOJA HE HHBEPTUPOBAH
[TepeBonum B HEX — FF [TepeBoaum B HEX — 00
INoneiHIexc oObeKTa 1
Haznauenue [TonstpHOCTH TUCKPETHBIX BXOJOB (& IIT.)
Hoctyn UreHue u 3anmch
dopmar UNSIGNEDS
3HauEHUE M0 YMOIYAHUIO 00
Komanna i1t urenus cansend can0 X#40.00.60.01.00.00.00.00
rae X = 600h + Node-ID
Komanna s 3anucu cansend can0 X#2£.02.60.01.YY.00.00.00
rae X = 600h + Node-ID,
Y'Y = 3nauenue noasapuoctu B HEX

JlomoJIHUTEILHO
B aTOoM ke 00bekTe xpaHuTcsa MHGOpMAIIKs, CKOJIBKO IPYIN KaHAJIOB MO 8§

IITYK B K&KJOU MOAIEP>KUBACT TaHHBIN OOBEKT.

IMonsiHexkc 00BEKTA 0
Hasnauenwne Cy>xeOHBIN (KOTMYECTBO JOCTYITHBIX TPYMII 1O § BXOIOB)
Hoctyn Tonbko uTeHHne
dopmar UNSIGNEDS
3HayeHHe Mo YMOJTYaAHUIO 01
Komanna s uyrenust cansend can0 X#40.02.60.00.00.00.00.00
rae X = 600h + Node-ID




YBeaoMJIATh MO0 JII000MY H3MeHeHuI0 curnaJa (OobekT 6006h)

O6wextT 6006y Interrupt mask any change 8-bit HacTpauBaeT, g Kakux
KaHAJIOB MOIYJIb OyIET OTIPABIATH YBEIOMJICHUE TIPU JTIOOOM M3MEHEHHUU CUTHAJIA
(xax ipu niepexojie ¢ 0 Ha 1, Tak u ¢ 1 Ha 0). HeoOX0oauMO BBICTaBUTh €IMHUIIBI HA
MECTe TeX KaHaJIOB, KOTOPbIE YBEAOMIISIOT O CMEHe ()pOHTA CUTHAJA, U IEPEBECTU

MMOJIYYCHHOC JIBOMYHOC YUCJIO B IICCTHAAMATCPUIHYIO CUCTCMY

11111111 — yBenomJieHUSI aKTUBHBI 00000000 — yBenoMIIEHUSI HEAKTHUBHBI
[TepeBonum B HEX — FF [TepeBonum B HEX — 00
[TonpHACKC 0OBEKTA 1
Haznauenue BK110YnTE/OTKITIOUNTE yBEAOMIICHHUS (8 1IIT. )
Hoctyn UreHue u 3anmch
®opmar UNSIGNEDS
3HaYeHue Mo yMOJITYaHUIO FF
Komanna mis yrenus cansend can0 X#40.06.60.01.00.00.00.00,
rae X = 600h + Node-ID
Komanna s 3anucu cansend can0 X#2£.06.60.01.YY.00.00.00,
rae X = 600h + Node-ID
Y'Y = pazpeieHue/3anpeT yBe1oMICHHHA

JlomoJTHUTEILHO

B sTOoM %e 00bekTe XpaHuTCs MH(OpMaIus, CKOJIbKO IPYI KaHAJIOB IO 8

HITYK B KQXJI0M MOIEPKUBAET TAaHHBIA 0OBEKT.

IMonsiHekc 00BEKTA 0
Hasnauenwne Cy>xeOHBIN (KOTMYECTBO JOCTYITHBIX TPYMII 1O 8§ BXOIOB)
Hoctyn Tonbko uTeHHE
dopmar UNSIGNEDS
3HayeHHue MO YMOJTYaAHUIO 01
Komanpa i1 yreHus cansend can0 X#40.06.60.00.00.00.00.00,
rae X = 600h + Node-ID




YBegoMasaTh 0 Bocxoasiiem ¢pponre curiajaa (Oobext 6007h)

O6wext 6007, Interrupt mask low-to-high 8-bit HacTpamBaer, nas kakux
KaHAJIOB MOJTYJIb OYJIET OTIPABIIATH YBEIOMJICHHE TTPU 0OHAPYKEHUH BOCXOISAIIETO
dbponta curnana (nepexon ¢ 0 Ha 1). Heo6XxoauMo BBICTaBUTH €TMHMIIBI HA MECTE
TE€X KaHAJIOB, KOTOPHIE YBEIOMJISIOT O CMEHe (pPOHTAa CUTHAJIA, M TEPEBECTH

MMOJIYYCHHOC JIBOMYHOC YUCJIO B IICCTHAANATCPUIHYIO CUCTCMY

11111111 — yBenomJieHUSI aKTUBHBI 00000000 — yBenoMIIEHUSI HEAKTHUBHBI
[TepeBonum B HEX — FF [TepeBonum B HEX — 00
[TonpHACKC 0OBEKTA 1
Haznauenue BK110YnTE/OTKITIOUNTE yBEAOMIICHHUS (8 1IIT. )
Hoctyn UreHue u 3anmch
®opmar UNSIGNEDS
3HaYeHue Mo yMOJITYaHUIO 00
Komanna mis yrenus cansend can0 X#40.07.60.01.00.00.00.00,
rae X = 600h + Node-ID
Komanna s 3anucu cansend can0 X#2£.07.60.01.YY.00.00.00,
rae X = 600h + Node-ID
Y'Y = pazpeieHue/3anpeT yBe1oMICHHHA

JlomoJTHUTEILHO
B aTOoM ke 00bekTe xpaHuTcsa MHGOpMAIIKs, CKOJIBKO IPYIN KaHAJIOB MO 8

HITYK B KQXJI0M MOIEPKUBAET TAaHHBIA 0OBEKT.

IMonsiHekc 00BEKTA 0
Hasnauenwne Cy>xeOHBIN (KOTMYECTBO JOCTYITHBIX TPYMII 1O 8§ BXOIOB)
Hoctyn Tonbko uTeHHE
dopmar UNSIGNEDS
3HayeHHue MO YMOJTYaAHUIO 01
Komanpa i1 yreHus cansend can0 X#40.07.60.00.00.00.00.00,
rae X = 600h + Node-ID




YBeaoMsTh 0 HUCXoasAeM (ppoHTe curnaga (Oosekrt 6008y)

O6wext 6008y, Interrupt mask high-to-low 8-bit HacTpamBaeT, nas Kakux
KaHAJIOB MOJTYJIb OyIET OTIIPABIIATH YBEIOMJICHUE ITPU OOHAPYKEHUU HUCXOIAIIETO
dbponTa curnana (nepexon ¢ 1 Ha 0). Heo6XxoauMo BBICTaBUTH €TUHMIIBI HA MECTE
TE€X KaHAJIOB, KOTOPHIE YBEIOMJISIOT O CMEHe (pPOHTAa CUTHAJIA, M TEPEBECTH

IMOJIYYCHHOC JIBOMYHOC YUCJIO B IICCTHAANATCPUIHYIO CUCTCMY

11111111 — yBenomJieHUSI aKTUBHBI 00000000 — yBenoMIIEHUSI HEAKTHUBHBI
[TepeBonum B HEX — FF [TepeBonum B HEX — 00
[TonpHACKC 0OBEKTA 1
Haznauenue BK110YnTE/OTKITIOUNTE yBEAOMIICHHUS (8 1IIT. )
Hoctyn UreHue u 3anmch
®opmar UNSIGNEDS
3HaYeHue Mo yMOJITYaHUIO 00
Komanna mis yrenus cansend can0 X#40.08.60.01.00.00.00.00,
rae X = 600h + Node-ID
Komanna s 3anucu cansend can0 X#2£.08.60.01.YY.00.00.00,
rae X = 600h + Node-ID
Y'Y = pazpeieHue/3anpeT yBe1oMICHHHA

JlomoJTHUTEILHO
B ostom ke oObekTe XpaHuTcs HWHOpMamMA O TOM, CKOJBKO

WH(POPMAITMOHHBIX TMOJIEH TOAIEP)KUBACT JaHHBIN MOTYJIb.

IMonsiHekc 00BEKTA 0
Hasnauenwne Cy>xeOHBIN (KOTMYECTBO JOCTYITHBIX TPYMII 1O 8§ BXOIOB)
Hoctyn Tonbko uTeHHE
dopmar UNSIGNEDS
3HayeHHue MO YMOJTYaAHUIO 01
Komanpa i1 yreHus cansend can0 X#40.08.60.00.00.00.00.00,
rae X = 600h + Node-ID




9 Bo3MoOKHBIE OLIIHOKH

Onpeaeaurs HaJINYKE OIIMOKHU npsaMo ceituac (O0bekT 1001h)

O6mbekt 10014 Error register curHanu3upyer 0 BOSHUKHOBEHUHU OLIUOKHU.

Ta6Jmua COOTBETCTBHS OUTa ONTMOKU €€ 3HAUYCHUIO MMpEACTaBJICHA HUXKC.

but Cratyc 3HaueHne
0 O0s3aTenbHbBIN HewusBecTHas ommoOka
1 OnmnuoHaIbLHBIA Ommbka 1mo ToKy
2 OnuuoHaIbHBII OmmbOKa 1Mo HanpsHKSHUIO
3 OnunoHaIbHbIN Ommbka 1o Temreparype
4 OnmuoHa bHbBIN Ommoka cBs3u
5 OnuroHaIbHBII OmmbKa TUCKPETHBIX BXOOB
6 OnuuroHaIbHBIN 3apesepBupoano (Bceraa 0)
IToapiHIEKC OOBEKTA 1
Hasnauenwne Tun ommOku
Hoctyn TosbKO yTEHUE
dopmar UNSIGNEDS
3HayeHHue M0 YMOTYaAHUIO 00
Komanna mis yrenus cansend can(0 X#40.01.10.00.00.00.00.00,
rae X = 600h + Node-ID




IMocmoTtpers uctopuio ommdok (O0bexkT 1003h)

O6wexkt 1003, Pre-defined error field xpanut wucTopuro oIIKMOOK,
MPOM3OIIEAIINX HA YCTPOUCTBE.
[Tompramexkc 0 COMEPKUT CyMMapHOE KOJIMYECTBO OMIMOOK, COXPaHEHHBIX B

naHHOM 00bekTe. 3amuch 3HaueHus «0» B monbHACKC () OYHINAeT BCIO HUCTOPHUIO

OIIUOOK.

IMonpmaexc oObeEKTa

0

Haznauenue KonuyectBo npounsomeamux ommdok
Hoctyn Tonbko yTEeHUE
dopmar UNSIGNEDS
3HaueHUe M0 YMOIYAHUIO 00

Komanna mis yrenus

cansend can(0 X#40.03.10.00.00.00.00.00,
rae X = 600h + Node-ID

Komanna s 3anucu

cansend can0 X#2£.03.10.00.00.00.00.00,
rae X = 600h + Node-ID

Kaxxnmas HOBasi ommOKa 3amuChIBAETCS B TMOJABIHIACKC 1, a MpeasiayIime

CABUTAIOTCA BHHU3 MO CHHCKY, TakuM oOpazoM (opmupys >xypHail. B kaxmom

NOJBIHAEKCE XPAHUTCS KOJI MPOU3OIIEIIEN OMINOKH.

IMoapiHaekc 0OBEKTA

1-16

Hasnauenune Konx ommmoOxn
Hoctyn TosbKO yTEHUE
dopmar UNSIGNED32

3HayeHHue Mo YMOJTYaAHUIO

Komanna misa yrenus

cansend can0 X#40.03.10.00.00.00.00.00,
rae X = 600h + Node-ID

Komanna aiist 3anucu

cansend can0 X#2£.03.10.00.00.00.00.00,
rae X = 600h + Node-1ID




¥Y3uarts ID coobmennii 00 ommokax (OobekT 1014h)

O6wext 1014, COB-ID EMCY mnokaspiBaeT HACHTHU(HUKATOP aBapHITHOTO
coobmenus (emergency) yctpoiictBa B cetu CANopen. B Hem comepxutcs

3Hauenue COB-ID, koTopoe ucrnomnb3yercs A rnepeiadyd aBapuiHbIX COOOIICHUIA.

IMonemHIexc oOBeEKTa 0
Haznauenue VY3uate ID cooOrmiennii 06 ommbkax
Hoctyn TonbKko yTEeHUE
dopmar UNSIGNED32
3HaueHue MO YMOTYAHUIO 80h + Node-ID
Komanna mis yrenus cansend can(0 X#40.14.10.00.00.00.00.00,
rae X = 600h + Node-ID

3HadeHne 1Mo YMOTYaHHIO BKiIOUaeT B ce0s Tak ke Node ID: (0x80 h + Node ID).



OrpanM4uTb 4aCTOTY OTIIPABKHU COO0IIEeHUI 00 omMOKax

O6wexkt 1015, Inhibit time EMCY 3amaér Bpems (Inhibit Time),
OTPaHUYMBAIOIIEE YACTOTY OTIPABKU aBapPUUHBIX COOOIIEHUH.
3HayeHue BpeMeHHU JOJDKHO ObITh KpaTHO 100 mkc. 3amuchk «0» OTKIHOUYaeT

OIrpaHUYCHHC YaCTOThI.

[TonpHAECKC 0OBEKTA 0
Hasznauenue Orpannunth yactoty oTnpaBku EMCY -coobmienuit
Hoctyn YreHue U 3anuch
dopmar UNSIGNEDI16
3HayeHHue Mo yMOTYaHUIO 00 00
Komanpa i yreHus cansend can0 X#40.15.10.00.00.00.00.00,
rae X = 600h + Node-ID
Komanna s 3anucu cansend can0 X#2b.15.10.00.YY.YY.00.00,
rae X = 600h + Node-ID,
YY = makcuMalibHas 4acTOTa OTIIPABKU




10 Uudopmanus o moayJie

Onpeaenaurs Tun moayJas (Oowsexkt 1000y)

O6bektr 1000, Device type mnpeaHasHaueH isi HAEHTU(UKALWMA TUMA

YCTPOMCTBA U €ro (PYHKIIMOHAIBHOCTH.

IMonemHIexc oOBeEKTa 0
Hasnauyenue Y3HaTh TN YCTPOICTBA
Hoctyn TonbKko yTEeHUE
®dopmar UNSIGNED32
3HaueHue M0 YMOIYAHUIO 91010100
Komanna mis yrenus cansend can(0 X#40.00.10.00.00.00.00.00,
rae X = 600h + Node-ID




Onpenenurs yHUKAJbHbIE XapaKTepucTUKH MoayJist (O0bexT 1018h)

O6wexkt 1018, Identity mnpenHasHaueH [Jisi XpaHEHUs] JaHHBIX O

pou3BOAUTENE, MOAEeTH U Bepcuu. CTpyKkTypa 00BbEKTa COCTOUT U3 HECKOJIBKHX

MMOABIHIEKCOB.

IMonemHnexc oObeKTa

1

Haznauenue ID mpousBoaurens (Vendor ID)
Hoctyn Tonbko uyTeHHE
dopmar UNSIGNED32

3HaueHue M0 YMOIYAHUIO E8 03 00 00

Komanna mis yrenus

cansend can0 X#40.18.10.01.00.00.00.00,
rae X = 600h + Node-ID

IMoapiHIEekc 0OBEKTA

2

Hasnauenmne Homep monenu (Product code)
Hoctyn Tonbko uTeHHE
dopmar UNSIGNED32

3HayeHHue MO YMOJTYaAHUIO 02 00 00 00

Komanna mtsa yrenuns

cansend can0 X#40.18.10.02.00.00.00.00,
rae X = 600h + Node-ID

IMonemHnexc oObeKTa

3

Hasznauenue Howmep peBuszuu (Revision number)
Hoctyn Tonbko uyTeHHE
dopmat UNSIGNED32

3HaueHue M0 yMOIYAHUIO

NuauBryanbHO JU1s KaKI0T0 MOJTYJIS

Komanna mis yrenus

cansend can0 X#40.18.10.03.00.00.00.00,
rae X = 600h + Node-ID




IMoapiHIekc 0OBEKTA

4

Hasnauenwne Cepuiinabiit HoMep (Serial number)
Hoctyn Tonbko uTeHHE
dopmar UNSIGNED32

3HayeHHue Mo YMOJTYaAHUIO

NHnuBuayaneH A KakI0ro MOy

Komanna mtsa yrenuns

cansend can0 X#40.18.10.04.00.00.00.00,
rae X = 600h + Node-ID

JlonmoJiHUTEILHO

B oatom ke oObekre XxpaHuTcs uHGOpMAlUMs O TOM, CKOJIBKO

UH(GOPMAIIMOHHBIX MOJIEH OIICPKUBACT TaHHBIM MOAYIb.

IMonpmHIexc oObeKTa

0

Ha3nauenue CayxeOHbIi (KOTMYECTBO TOCTYMHBIX HHPOPMALMOHHBIX
TIOJICH)
Hoctyn Tonbko uTeHHE
dopmar UNSIGNEDS
3HayeHHue Mo YMOJTYaAHUIO 04

Komanna mtsa yrenuns

cansend can0 X#40.18.10.00.00.00.00.00,
rae X = 600h + Node-ID




11 IIpoBepka craryca ycrpoiictBa (Heartbeat)

Hactpouth yacrory ornpaBku heartbeat-cooomenusi (Oobext 1017;)

O6bekr 1017, Producer heartbeat time 3amaér, kak yacto MOAyJb Oyner
OTHPABJIATH B CETh COOOIICHNE-0TIOBEIIEHHE O CBOEM COCTOSIHUU.
Ecmu 3anmcate B 00BekT 3HaueHue 0, MOMYJIb TEPECTaHET OTIPABISTH

heartbeat-coo0O1ienus.

IMonpHnexc oOBeEKTa 0
Hasnauenue Yacrota ornpaBku heartbeat-coobmenus
Hoctyn UreHue u 3anmch
dopmar UNSIGNED16
3HaueHUe M0 YMOIYAHUIO E8 03
Komanna mis yrenus cansend can0 X#40.17.10.00.00.00.00.00,
rae X = 600h + Node-ID
Komanna mis 3amucu cansend can0 X#2b.17.10.00.YY.YY.00.00,
rae X = 600h + Node-ID,
YY.YY = HoBas yactora OTHpPaBKU

HacTpouts Bpems oxxuaanus heartbeat-coo0uennst Apyrux ycTpoucTs

(OobexT 10161)

O6wekt 1016, Consumer heartbeat time 3amaér BpeMs OXHJIAHHS STOTO
CUTHAJIa OT JIpYyrux Mopaylyied. Ecim 3a yka3zaHHOE BpeMsl CTaTyC aKTUBHOCTH OT
COCEJIHET0 MOJAYJIS He MPUIIEN, YCTPOUCTBO (PUKCHPYET OIIMOKY CBSI3M — 3HAYHT,
MOJYJTh OTKJTFOUHJICS WUJTU 3aBHC.

Hannbrit 00bexT B Moayie N1DIXKK we ucnonszyercs.



12 Hacrpoiika ooMeHa 1aHnHbIMHU (SDO-coo0menus)

Jiist oOMeHa TaHHBIMU € JPYTUMHU YCTPOMCTBAMH MOJYJIb UcToNib3yeT SDO-
KaHaJIbl:

1. Kanan njis mpueMa KoMaH M OTIPaBKH OTBETOB (00BeKT12004).

2. Kanan ans otnpaBku KOMaH[ U ripremMa oTBETOB (00beKkT 1280).

Anroputm paboTel ¢ maHHbIMH 00bekTOB 1200, w 1280, BBITISIUT

CIEAYIOITUM 00pa3oM:

[lar [Ipumep
Brinenuts 6utsl nanubix u3 CAN-kaapa 02 06 00 00
BoccranoButh 32-0MTHOE YKCIIO 00 00 06 02
[lepeBecTu B IBOUYHBII BU 00000000 00000000 00000110 00000010

PaccMOTpuM CTPYKTYpY MOTYyYEHHOM TBOMYHOM CTPOKHU:

bur 31 bur 30 bur 29 bur 28-0
0 0 0 00000 00000000 00000110 00000010

bur 31 orBeyaer 3a akTUBHOCTH KaHaJia

3HaueHue Cocrosguue
0 Kanan Bkimo4éH, paboTaer
1 Kanan BeIKITIOUEH

but 30 perynupyet ornpaBky aBromatudeckux PDO-cooOmieHuid.
PDO — s10 cmoco6 OwicTpoii mepemadyu JaHHBIX, TPH KOTOPOM MOIYIb

OTIpasisieT uHpopMaIuio 6e3 MOATBEPKIECHUS OT MacTepa.

3HaveHHE Cocrosinue
0 PDO otnpasnstoTcs
1 PDO He otnpasisitoTcst

but 29 ycranapmuBaet qiiuny COB-ID cooOmienus.

3HaueHue Cocrosinue
0 Crannmaptusriii 11-6utHsiii hopmat
1 Pacmipennsriit 29-6utheiii opmar

butsr 28-0 3agaror cam COB-ID.



Hactpouts COB-ID pis npuéma komang (Oobext 12004)

O6wexkt 1200, SDO server parameter coxepkut HacTpoiiku COB-ID
KaHaJIOB, Yepe3 KOTOPbIe MOYJIb MPUHUMAET KOMAaHAbl U OTIPABISET OTBETHI.

Jmuaa COB-ID ycranoBnena cranaaptHoi 11-0UTHOM.

IMonemHnexc oObeKTa

1

Haznauenue COB-ID nns mpuema KOMaH[[
Hoctyn Tonbko uyTeHHE
dopmar UNSIGNED32

3HaueHue M0 YMOIYAHUIO

0x600 + Node-ID

Komanna mis yrenus

cansend can0 X#40.00.12.01.00.00.00.00,
rae X = 600h + Node-ID

IMoapiHIEekc 0OBEKTA

2

Hasnauenue COB-ID nns oTripaBKu OTBETOB
Hoctyn Tonbko uTeHHE
dopmar UNSIGNED32

3HayeHHue MO YMOJTYaAHUIO

0x580 + Node-ID

Komanna mtsa yrenuns

cansend can0 X#40.00.12.02.00.00.00.00,
rae X = 600h + Node-ID

JlonmoJiHUTEILHO

B »TOM e oO0bekTe XpaHuTCs HHPOpPMAIHSA, CKOJBKO MOJBIHIEKCOB

MO/I/ICP)KUBACT TAHHBIA OOBEKT.

IMonemHnexc oObeKTa 0
Haznauenue CayxeOHbIi (KOTHMYECTBO TOCTYITHBIX MOJBIHICKCOB)
Hoctyn Tonbko uyTeHHE
dopmar UNSIGNEDS
3HaueHue M0 yMOIYAHUIO 02
Komanna mis yrenus cansend can0 X#40.00.12.00.00.00.00.00,
rae X = 600h + Node-ID




Hactpouts COB-ID nis ornpaBku komanja (Oobext 1280y)

O6mwekT 1280, SDO client parameter conepxut HacTpoiiku COB-ID kananos,
4yepe3 KOTOphIe MOJYJIb OTMIPABISET KOMAHJbI IPYTMM MOAYJSIM W TPUHUMACT
OTBETHI.

Hmmna COB-ID ycranosnena ctanaaptHoi 11-6utHOiA.

IMoapiHIEekc 0OBEKTA

1

Hasnauenue COB-ID nns npuema KoMaH
Hoctyn UreHue u 3anmch
dopmar UNSIGNED32

3HayeHHue Mo YMOJTYaAHUIO 00 00 00 &80

Komanna mtsa yrenns

cansend can0 X#40.80.12.01.00.00.00.00,
rae X = 600h + Node-ID

Komanna aiist 3anucu

cansend can0 X#23.80.12.01.YY.YY.YY.YY,
rae X = 600h + Node-ID,
YY.YY.YY.YY = soBrerii COB-ID

IMoneHIexc oOBeEKTa

2

Haznauenue COB-ID a1 oTnpaBKH OTBETOB
Hoctyn UreHue u 3anmch
dopmar UNSIGNED32

3HaueHue M0 YMOIYAHUIO

0x580 + Node-ID

Komanna mtsa yrenuns

cansend can0 X#40.80.12.02.00.00.00.00,
rae X = 600h + Node-ID

Komanna s 3anucu

cansend can0 X#23.80.12.02.YY.YY.YY.YY,
rae X = 600h + Node-ID,
YY.YY.YY.YY = noBsiit COB-ID




[TonpHAECKC 0OBEKTA 3
Hasznauenue Node-ID mMomysnis, KOTOpOMy OTIpaBIsieM KOMaH/Ibl
Hoctyn Tonbko uTeHHE
dopmar UNSIGNEDS
3HayeHHue Mo YMOJTYaAHUIO 01
Komanpa i yreHus cansend can0 X#40.80.12.03.00.00.00.00,
rae X = 600h + Node-ID
Komanna aiist 3anucu cansend can0 X#23.80.12.03.YY.00.00.00,
rae X = 600h + Node-ID,
YY = nossiii Node-ID

JlonmoJiHUTEILHO
B stom e oObekre XpaHuTcs HWH(POpMAIUsA, CKOJBKO IOBIHIEKCOB

MOAACP>KUBAET JAHHBIA OOBEKT.

IMonemHnexc oObeKTa 0
Hasnauenue CayxeOHbIi (KOTHMYECTBO TOCTYITHBIX MOJIBIHICKCOB)
Hoctyn Tonbko uyTeHHE
dopmar UNSIGNEDS
3HaueHue M0 YMOIYAHUIO 02
Komanna mis yrenus cansend can0 X#40.80.12.00.00.00.00.00,
rae X = 600h + Node-ID




13 Hacrpoiika cunxponusanuu (SYNC-coo01menmsi)
3agats COB-ID pas SYNC (O6bekt 1005h)

O6bexT 1005, COB-ID SYNC message 3amaér COB-ID mns SYNC-
COOOIIEHU © ompenenser, OyneT JMU YCTPOHCTBO CaMO T€HEpUpPOBaTh
CUHXPOCUTHAJIBI HJIA TOJIBKO MIPUHUMATH HX.

He Bce ycrtpoiictBa MoryT ObiTh reHepaTopamMu SYNC-cooOmienuit. Ecim
Ballle YCTPOMUCTBO HE MOJJEPKUBACT ATY (PYHKIUIO, MOMBITKA BKIIOYUTH T'€HEPAIUIO
BbI30BeT OIIMOKY. Takxke Henb3s MeHsATb COB-ID, moka ycTpoHCTBO aKTUBHO
reHepUPYEeT CUHXPOCHUTHAJIBI.

CrpykTypa 00beKTa MpeacTaBiIseT co00i 32-0MTHOE YUCIIO:

bur 31 bur 30 bur 29 bur 28-0
0 0 0 00000 00000000 00000110 00000010

but 31 3ape3epBupoBan (Bcerma 0).

but 30 perynupyet rereparnuio SYNC-cooOmieHui.

3HaueHue Cocrosinue
0 JlanHoe ycTpoiicTBo BenoMoe u motpediisier SYNC-cooOmieHus.
1 Jannoe ycrpoiictBo Beaytiee u renepupyer SYNC-cooOmieHusl.

bur 29 ycranapnusaet nnuHy COB-ID SYNC-cooOuienus.

3HaveHHE Cocrosinue
0 Crannapthsii 11-0OutHbIi popmat
1 Pacmipennsriit 29-6utheiii hopmar

burtsr 28-0 3agaror cam COB-ID.




IMoapiHIekc 0OBEKTA

0

Hasnauenne COB-ID mst SYNC-coo0menuit
Hoctyn UreHue u 3anuch
dopmar UNSIGNED32

3HayeHHue Mo YMOJTYaAHUIO 80 00 00 00

Komanna mtsa yrenuns

cansend can0 X#40.05.10.00.00.00.00.00,
rae X = 600h + Node-ID

Komanna aiist 3anucu

cansend can0 X#23.05.10.00.YY.YY.YY.YY,
rae X = 600h + Node-ID,
YY.YY.YY.YY = moBrerii COB-ID




3agaTe nepuoa ornpaBku SYNC-cooomenunii (O0bext 1006h)

O6wext 1006, Communication cycle period 3amaer uHTEpBaa BpeMeHHU (B
MUKpPOCEKYHJaX) MEXIy nAByMmsi mochefaoBaTenbHbiMu  SYNC-cooOmeHusMu,
KOTOPbIE YCTPOMCTBO OTIPABIISIET B CETh.

3nauenue «0» yka3piBaeT Ha TO, uro reHepauus SYNC-cooOmieHui

OTKJIFOUYCHA.
IMonpHnexc oOBeEKTa 0
Hasnauyenue [epuon ormpaBku SYNC-coobuiennii
Hoctyn UreHue u 3anmch
dopmar UNSIGNED32
3HaueHUe M0 YMOIYAHUIO 00 00 00 00
Komanna mis yrenus cansend can0 X#40.06.10.00.00.00.00.00,
rae X = 600h + Node-ID
Komanna nys 3anucu cansend can0 X#23.06.10.00.YY.YY.YY.YY,
rae X = 600h + Node-ID,
YY.YY.YY.YY = nepuon ornpaBku




3agaTh MakcuMajibHOe BpeMsi cuHXpoHu3anum (OobexT 1007h)

O6wexkt 1007h Synchronous window length 3agaér Bpems oxunanus (B
MuKpocekyHaax) ot otnpaBku SYNC-curnana 10 otBeTHbIXx PDO-coolmienust ot
CUHXPOHU3HUPYIOIIUXCS yCTPOUCTB. Ecu OoTBEThl HE MPUIIIM B 3TOT MHTEpPBAI,
CUHXPOHM3AIMSI CYUTAECTCS IPOCPOUEHHOM.

3Hauenue «0» o3HayaeT OECKOHEYHOE OXKHUIAHUE.

IMonpHnexc oOBeEKTa 0
Hasnauyenue MakcumanbHOE BpeMsi CUHXPOHU3ALUU
Hoctyn UreHue u 3anmch
dopmar UNSIGNED32
3HaueHUe M0 YMOIYAHUIO 00 00 00 00
Komanna mis yrenus cansend can0 X#40.07.10.00.00.00.00.00,
rae X = 600h + Node-ID
Komanna nys 3anucu cansend can0 X#23.07.10.00.YY.YY.YY.YY,
rae X = 600h + Node-ID,
YY.YY.YY.YY = noBb1i1 COB-ID




14 Hacrpoiika cuétunka spemenu (TIME STAMP)
Hactpouthb cuérunk Bpemenu (O0bekt 1012h)

O6bekr 1012, COB-ID time stamp object 3amaér COB-ID nns TIME-
cooOuieHu u  ompenensier, OyAeT JU YCTPOWCTBO camMoO T'E€HEpPUPOBATH
CHUHXPOCHUTHAJIBI I TOJIBKO MPUHUMATH HX.

TIME STAMP — 3T0 cY€T4YMK BpEMEHH JIJIsl BCEX MOYJIEH B CETU C MOMEHTA
crapTa paboThl. Bce ycTpoiicTBa OTCUMTHIBAIOT OT OOLIETO HYJIS.

He Bce ycrpoiictBa MoryT ObiTh reHepatopamu TIME-cooOmenuii. Ecnu
Ballle YCTPOKUCTBO HE MOJJEPKUBACT ATY (PYHKIUIO, MOMBITKA BKIIOYUTH T'€HEPAIUIO
BbI30BeT OmMOKYy. Takke Henb3s MeHATb COB-ID, moka ycTpoiCTBO aKTHBHO
TE€HEPUPYET CUTHAJIBI.

CrpykTypa 00beKTa MpeacTaBiIseT co00i 32-0MTHOE YUCIIO:

bur 31 bur 30 bur 29 bur 28-0
0 0 0 00000 00000000 00000110 00000010

bur 31 perynupyet notpedienne TIME-coobmenuii.

3HaveHHE Cocrosinue
0 YcerpoiictBo He motpebdinsier TIME-cooOrenwst.
1 YcrpoiictBo norpedisier TIME-coobuienus.

but 30 perynupyet rereparuio TIME-coobmenuii.

3HaveHHE Cocrosinue
0 YerpoiictBo He reHepupyeT TIME-cooOmeHust.
1 YcrpoiictBo renepupyer TIME-coobmuienus.

bur 29 ycranasnusaet niauny COB-ID TIME-coobuienus.

3HaueHune Cocroguue

0 Crannmapthsriii 11-6utHbiii hopmat

1 Pacmipennsriit 29-6utheiii hopmar




burtsr 28-0 3agaror cam COB-ID.

IMonpmaexc oOBeEKTa

0

Hasnauenue COB-ID s TIME-coobmenuii
Hoctyn UreHue u 3anmch
dopmar UNSIGNED32

3HaueHue M0 yMOIYAHUIO 00010000

Komanna mis yrenus

cansend can0 X#40.12.10.00.00.00.00.00,
rae X = 600h + Node-ID

Komanna s 3anucu

cansend can0 X#23.12.10.00.YY.YY.YY.YY,
rae X = 600h + Node-ID,
YY.YY.YY.YY = nossiii COB-ID




15 Hacrpoiika napameTtpoB cBsizu RPDO (1400; - 1403, u 16005 - 16035)

RPDO (Receive Process Data Object) — 310 kaHan ajis npuéMa JaHHBIX OT
macTepa. B 3ToM pazzaene onucanbl 0ObEKTHI, KOTOPbIE HACTPAUBAIOT, IO KAKOMY
aapecy Moayb ciaymaer RPDO-koMaHbl, Kak 4acTo U MPU KaKUX YCIOBHSIX OH MX
oOpabaThIBaeT.

VY moaynsa N1DIXKK nocrynusl 4 RPDO-kanana u 4 RPDO-mannusra:
00bexThl 1400, 1401y, 1402, 1403, 1 16005, 1601y, 16024, 1603, cCOOTBETCTBEHHO.

ManmuHr — 3T0 00BEKT, HACTPAMBAIOIINN, KaKWe MMEHHO OOBEKTHI U WX
MOABIHJCKCH OyAyT MOCTynaTh Ha Moayib yepe3 RPDO-kanan. RPDO-manmunr
pabotaer B mape ¢ RPDO-kananom. Homep mapsl omnpenensercs Mo MOocCJeIHeH
udpe: mHanpumep, 1401, padoraer ¢ 1601y, 1402, — ¢ 1602, u tak ganee. Kanans
Y MAMMUHTY UICHTUYHBI U OTJIMYAIOTCS APYT OT APYTa TOJIHKO HOMEPOM.

[TockoJibKy BCe KaHaIbl MU MAIIMHIY YCTPOEHBI OJJMHAKOBO, B 3TOM pa3jielie
noJipo6HO pazoOpana padora ¢ mapoit 1400, / 1600n. Octansusie mapsr (1401 /
1601y, 1402, / 1602y, 1403, / 1603;,) HacTpauBarOTCs MO TOMY K€ MPUHITUITY —

KOMaHAbI 1JIs1 HUX HNPUBCACHBI B COOTBETCTBYIOIIUX Pa3aciiax.



RPDO-kanax 1400,

RPDO-kanan 1400, comepKUT B OABIHAEKCAX CIAEAYIOIIUE TapaMETPhI:
— COB-ID npuanmaemoro RPDO-coo0mienus (moabiaaekc 1);
— Tun nepenauu (moabIHAEKC 2);
— Taiimep mpuema peryisipHbIX COOOIIEHUH (MTOABIHACKC 5);
— KonmnuectBo mapameTpoB (ciry>xe0HbI moabIHAeKC 0).
3amnpenieHo U3MEHSTh apaMeTpsl cBsizu, eciii RPDO akTuBeH.

COB-ID npencrasnsiet co0o0it 32-0UTHOE YHUCIIO:

but 31 but 30 burt 29 burt 28-0

0 0 0 00000 00000000 00000110 00000010

but 31 orBeyaer 3a akTUBHOCTH KaHaJia.

3HaueHue Cocrosguue
0 Kanan Bximouén, RPDO o6pabarteiBarores.
1 Kanan BrikiIroues

but 30 3ape3epBupoBan, Bceraa 0.

but 29 ycranapmuBaet jiuny COB-ID RPDO-coo61ieHus.

3HaueHue CocrosiHue
0 Crannmaptusriii 11-6utHsiii hopmat
1 Pacmmpennsrii 29-0utHblit popmar

buter 28-0 3agaror cam COB-ID.

[TonpHAECKC 0OBEKTA 1
Hasnauenune COB-ID RPDO-coo061ienns
Hoctyn UreHue u 3anmch
dopmar UNSIGNED32
3HaYCHHE 0 YMOTYAHUIO 80000200y + Node-ID
Komanpa i1 yreHus cansend can0 X#40.00.14.01.00.00.00.00,
rae X = 600h + Node-ID
Komanna aiist 3anucu cansend can0 X#23.00.14.01.YY.YY.YY.YY,
rae X = 600h + Node-ID,
YY.YY.YY.YY = nHoBsiit COB-ID




Tun nepenaum onpeaensieT, Npu KakUuX YCIOBUAX M KaK 4acTO YCTPOMCTBO

obpabarteiBaeT npuHAThIe (RPDO) nannsie.

— Tun nepenauu 0-240: MOAYT> MPUHUMAET JAHHBIE PU MPUEME CICAYIOIIETO

SYNC-curnana.

— Tun nepemaun 254-255: MOAysb NPUHUMAET JAHHbIE MTHOBEHHO, MO HX

MOCTYIIJICHUIO.

IMoapiHIekc 0OBEKTA

2

Ha3nauenue Tun nepenaun
Hoctyn UreHue u 3anuch
dopmar UNSIGNEDS

3HayeHHue Mo YMOJTYaAHUIO FE

Komanna mtsa yrenuns

cansend can0 X#40.00.14.02.00.00.00.00,
rae X = 600h + Node-ID

Komanna aiist 3anucu

cansend can0 X#2£.00.14.02.YY.00.00.00,
rae X = 600h + Node-ID,
YY.YY.YY.YY = nossiii COB-ID

TaiimMep mnpuema

pPeryJsipHbIX CcOOOIIEeHMIi OIpeaenser, Kak YacTo

yCcTpoicTBO monydaeT peryispasie RPDO-coobmenus. 3HaueHue yka3biBacTCs B

MUKPOCEKYHaX (MKC).

IMonemHnexc oObeKTa

5

Hasnauyenue Taiimep nmpuema RPDO-coobmenmii
Hoctyn UreHue u 3anmch
dopmar UNSIGNED16
3HaueHue M0 yMOIYAHUIO 00 00

Komanna mis yrenus

cansend can0 X#40.00.14.05.00.00.00.00,
rae X = 600h + Node-ID

Komanna s 3anucu

cansend can0 X#2b.00.14.05.YY.YY.00.00,
rae X = 600h + Node-ID,

YY.YY = Bpems Mexay MpueMoM COOOIIEHUI




JlonmoJiHUTEILHO
B stoM e o00bekTe XpaHUTCs HWHQOpMAIMA, CKOJIBKO IOIBIHICKCOB

MO/IJICP)KUBACT TAHHBIA OOBEKT.

IMonsiHekc 00BEKTA 0
Hasnauenwne Cy>xeOHBIN (KOTMYECTBO JOCTYITHBIX TOJIBIHICKCOB)
Hoctyn Tonbko uyTeHHE
dopmar UNSIGNEDS
3HayeHHue N0 YMOJTYaAHUIO 05
Komanna mis yrenus cansend can0 X#40.00.14.00.00.00.00.00,
rae X = 600h + Node-ID

RPDO-mannunr 1600y

B ManmuHT MOXKHO 3amUCBHIBaTh TOJIBKO T€ OOBEKTHI, KOTOPHIC JOIMYCTUMO
n3MeHATh uepe3 RPDO (nmoanepKuBaroT 3anuch).

I[Mogpiaeke 0 COmEpPXKUT  CyMMapHOE€  KOJMYECTBO  OOBEKTOB,
3aJ€MCTBOBAHHBIX B JAaHHOM MamIMHre. 3amuch 3HaueHust «0» B moasiHaexkc 0

OTKJIIOYAET MANIUHT U pa3peliaeT peJakTUPOBaTh OOBEKT.

IMonemHnexc oObeKTa 0
Hasnauenue KonudecTBo moimyyaemMbIx 0OBEKTOB
Hoctyn UreHue u 3anmch
dopmat UNSIGNEDS
3HaueHue M0 YMOIYAHUIO 00
Komanpa s yreHus cansend can0 X#40.00.16.00.00.00.00.00,
rae X = 600h + Node-ID
Komanna mia 3amucu cansend can0 X#2£.00.16.00.YY.00.00.00,
rae X = 600h + Node-ID,
Y'Y = KoIM4ecTBO nepeaBaeMbIX 00bEKTOB

Kaxnprit 00bexT, momygaemsiii mo RPDO, 3anmceiBaeTcs B mOABIHACKCHI 1-8,
HayWHas C MEPBOro. B KaXXoM MOJBIHACKCE XPaHUTCS HOMEpP OOBEKTa, HOMEp
MMOJBIHACKCA U JUTMHA JaHHbIX. OOmag ummHa Bcex 006eKkTOB B oHOM RPDO He

MOXET IpeBbIaTh 8§ 6aT (64 6uTa) — 31O OrpanudyeHue pazmepa CAN-kaapa.



[Ipumep popMupoBaHus CTPOKH 00BEKTA, KOTOPHIA XOTUM MOJIYyYaTh:

Wcxonupie naHHBIE

Howmep oOnekTa

Homep noxeinackca

JlnvHa naHHbBIX

6003 01 8
Cobupaem Bce B 60 03 01 08
OJIHY CTPOKY
[TepeBoaum B Little- 08 01 03 60

Endian

Crincok 00BEKTOB, KOTOPbIE MOXKHO Nosrydats o RPDO:

— HacTpouTs nossIpHOCT TUCKPETHBIX BXOA0B 6002,

—  BxmounTh/OTKIIOUNTH TUCKpEeTHBIE BX0ab61 6003y

— Pazpemmuts nepenady ganasix 6005y,

— YBeIOMJISTH 10 J000MYy U3MeHeHHo curdana 6006y

— YBeaomsisaTh 0 BocxoasiieM ¢pponte curaana 6007y

— VYBegomiath 0 HUCXOsIEM GpoHTe curHaia 6008,

IMonpmaexc oOBeEKTa

1-8

Hasnauyenue XpaHnenue 00beKTOB, moayyaembix 1o RPDO
Hoctyn UreHue u 3anmch
dopmar UNSIGNED32
3HaueHue M0 YMOIYAHUIO 00 00 00 00

Komanna mis yrenus

cansend can0 X#40.00.16.YY.00.00.00.00,
rae X = 600h + Node-ID,

YY = HoMep noaslHAEKCA

Komanna s 3anucu

cansend can0 X#23.00.16. AA.YY.YY.YY.YY,
rae X = 600h + Node-ID,
AA = HOMep NoAbIHAEKCA 1JI 3aIIUCH

YY.YY.YY.YY = crpoka o0bekTa




Aaroputm padotsl ¢ RPDO-napoii 1400, / 1600y

Iar

Kommenrtapuit

IIepeBectu MOayJIb B pexxuM Pre-

operational

Cwm. paznen 6 «Hactpoiika pesxuma paboTb»

Otxinrounts kagai 1400q

Cwm. paznen «RPDO-kanan 1400hy, moapiHaekc 1

Otxirounts Marmmuar 1600y

Cwm. pasznen «RPDO-mammuar 1600hy,

noasiaaekc 0

3anucaTh B NOABIHACKCHI MaIlllIMHI'a

00BeKTHI, Tosrydaemsbie 1o RPDO

Cwum. pazgen «RPDO-manmuar 1600hy,

HOIBIHAEKCHI 1-8

3ammcars B Manmiar 16004 KOIruyecTBO

nepeaBaeMbIX 00BEKTOB

Cwum. pazgen «RPDO-manmuar 1600hy,

noasiaaekc 0

Hactpouts Tun nepenauu

Cwm. paznen «RPDO-kanan 1400hy, moasiHaeKC 2

Hactpowuts Taitmep nomxyuenus (mpu

HEO0OXOTUMOCTH)

Cwm. paznen «RPDO-kanan 1400hy, moapiHaekc 5

Bxirounts 00wexT 14004

Cwm. paznen «RPDO-kanan 1400hy, moapiaaekc 1

[TepeBectu Moayn B pesxkum Operational

Cwm. pasznen 6 «HacTpoiika pexxuma padoThI»




RPDO-kanaxa 1401,

IMonpmaexc oOBeEKTa

1

Hasznauenue COB-ID RPDO-coo6mienust
Hoctyn UreHue u 3anmch
dopmar UNSIGNED32

3HaueHue M0 yMOIYAHUIO

800003001 + Node-ID

Komanna mis yrenus

cansend can0 X#40.01.14.01.00.00.00.00,
rae X = 600h + Node-ID

Komanna s 3anucu

cansend can0 X#23.01.14.01.YY.YY.YY.YY,
rae X = 600h + Node-ID,
YY.YY.YY.YY = nossiii COB-ID

IMoapiHIEekC 0OBEKTA

2

Hasznauenue Tun nepenaun
Hoctyn UreHue u 3anmch
dopmar UNSIGNEDS

3HayeHHe MO YMOTYaAHUIO FE

Komanna mis yrenus

cansend can0 X#40.01.14.02.00.00.00.00,
rae X = 600h + Node-1D

Komanna st 3anucu

cansend can0 X#2£.01.14.02.YY.00.00.00,
rae X = 600h + Node-ID,
YY.YY.YY.YY = nossiii COB-ID

IMoapiHIEekc 0OBEKTA

5

Hasznauenue Taitmep nmpuema RPDO-coobmiennii
Hoctyn UreHue u 3anmch
dopmar UNSIGNED16
3HayeHHe Mo YMOJTYaAHUIO 00 00

Komanna mtsa yrenuns

cansend can0 X#40.01.14.05.00.00.00.00,
rae X = 600h + Node-ID

Komanna aiist 3anucu

cansend can0 X#2b.01.14.05.YY.Y'Y.00.00,
rae X = 600h + Node-ID,

YY.YY = Bpems Mex Iy IpUEMOM COOOILICHUI




JlonmoJiHUTEILHO

IMonpmaexc oOBeEKTa

0

Haznauenue Cny>xe0HbIi (KOTUYECTBO JOCTYITHBIX MOIBIHICKCOB)
Hoctyn Tonbko uyTeHHE
dopmar UNSIGNEDS
3HaueHue M0 yMOIYAHUIO 05

Komanna mis yrenus

cansend can0 X#40.01.14.00.00.00.00.00,
rae X = 600h + Node-ID

RPDO-mannuur 1601,

IMoapiHIEekc 0OBEKTA

0

Hasznauenue KonudecTBo mosydaeMbIx 00bEKTOB
Hoctyn UreHue u 3anuch
dopmar UNSIGNEDS
3HayeHHe Mo YMOJTYaAHUIO 02

Komanna misa yrenmns

cansend can0 X#40.01.16.00.00.00.00.00,
rae X = 600h + Node-ID

Komanna aiist 3anucu

cansend can0 X#2£.01.16.00.YY.00.00.00,
rae X = 600h + Node-ID,

YY = KOIM4EeCTBO NepeaaBaeMbIX 00bEKTOB

IMoneHIexc oOBeEKTa

1-8

Hasnauyenue XpaHnenue 00beKTOB, moay4yaeMmbix 1o RPDO
Hocryn Urenue u 3anuch
dopmar UNSIGNED32
3HaueHue M0 yMOIYAHUIO 00 00 00 00

Komanna mtsa yrenuns

cansend can0 X#40.01.16.YY.00.00.00.00,
rae X = 600h + Node-ID,

Y'Y = HoMep noapIHAeKca

Komanna s 3anucu

cansend can0 X#23.01.16. AA.YY.YY.YY.YY,
rae X = 600h + Node-ID,
AA = HOMEp NoAbIHAEKCA 1JI 3aIIUCH

YY.YY.YY.YY = crpoka oObekTa




RPDO-kanaxa 1402,

IMonpmaexc oOBeEKTa

1

Hasznauenue COB-ID RPDO-coo6mienust
Hoctyn UreHue u 3anmch
dopmar UNSIGNED32

3HaueHue M0 yMOIYAHUIO

80000400, + Node-ID

Komanna mis yrenus

cansend can0 X#40.02.14.01.00.00.00.00,
rae X = 600h + Node-ID

Komanna s 3anucu

cansend can0 X#23.02.14.01.YY.YY.YY.YY,
rae X = 600h + Node-ID,
YY.YY.YY.YY = nossiii COB-ID

IMoapiHIEekC 0OBEKTA

2

Hasznauenue Tun nepenaun
Hoctyn UreHue u 3anmch
dopmar UNSIGNEDS

3HayeHHe MO YMOTYaAHUIO FE

Komanna mis yrenus

cansend can0 X#40.02.14.02.00.00.00.00,
rae X = 600h + Node-1D

Komanna st 3anucu

cansend can0 X#2£.02.14.02.YY.00.00.00,
rae X = 600h + Node-ID,
YY.YY.YY.YY = nossiii COB-ID

IMoapiHIEekc 0OBEKTA

5

Hasznauenue Taitmep nmpuema RPDO-coobmiennii
Hoctyn UreHue u 3anmch
dopmar UNSIGNED16
3HayeHHe Mo YMOJTYaAHUIO 00 00

Komanna mtsa yrenuns

cansend can0 X#40.02.14.05.00.00.00.00,
rae X = 600h + Node-ID

Komanna aiist 3anucu

cansend can0 X#2b.02.14.05.YY.Y'Y.00.00,
rae X = 600h + Node-ID,

YY.YY = Bpems Mex Iy IpUEMOM COOOILICHUI




JlonmoJiHUTEILHO

IMonpmaexc oOBeEKTa

0

Haznauenue Cny>xe0HbIi (KOTUYECTBO JOCTYITHBIX MOIBIHICKCOB)
Hoctyn Tonbko uyTeHHE
dopmar UNSIGNEDS
3HaueHue M0 yMOIYAHUIO 05

Komanna mis yrenus

cansend can0 X#40.02.14.00.00.00.00.00,
rae X = 600h + Node-ID

RPDO-mannuur 1602y

IMoapiHIEekc 0OBEKTA

0

Hasznauenue KonudecTBo mosydaeMbIx 00bEKTOB
Hoctyn UreHue u 3anuch
dopmar UNSIGNEDS
3HayeHHe Mo YMOJTYaAHUIO 02

Komanna misa yrenmns

cansend can0 X#40.02.16.00.00.00.00.00,
rae X = 600h + Node-ID

Komanna aiist 3anucu

cansend can0 X#2£.02.16.00.YY.00.00.00,
rae X = 600h + Node-ID,

YY = KOIM4EeCTBO NepeaaBaeMbIX 00bEKTOB

IMoneHIexc oOBeEKTa

1-8

Hasnauyenue XpaHnenue 00beKTOB, moay4yaeMmbix 1o RPDO
Hocryn Urenue u 3anuch
dopmar UNSIGNED32
3HaueHue M0 yMOIYAHUIO 00 00 00 00

Komanna mtsa yrenuns

cansend can0 X#40.02.16.YY.00.00.00.00,
rae X = 600h + Node-ID,

Y'Y = HoMep noapIHAeKca

Komanna s 3anucu

cansend can0 X#23.02.16. AA.YY.YY.YY.YY,
rae X = 600h + Node-ID,
AA = HOMEp NoAbIHAEKCA 1JI 3aIIUCH

YY.YY.YY.YY = crpoka oObekTa




RPDO-kanaxa 1403,

IMonpmaexc oOBeEKTa

1

Hasznauenue COB-ID RPDO-coo6mienust
Hoctyn UreHue u 3anmch
dopmar UNSIGNED32

3HaueHue M0 yMOIYAHUIO

800005004 + Node-ID

Komanna mis yrenus

cansend can0 X#40.03.14.01.00.00.00.00,
rae X = 600h + Node-ID

Komanna s 3anucu

cansend can0 X#23.03.14.01.YY.YY.YY.YY,
rae X = 600h + Node-ID,
YY.YY.YY.YY = nossiii COB-ID

IMoapiHIEekC 0OBEKTA

2

Hasznauenue Tun nepenaun
Hoctyn UreHue u 3anmch
dopmar UNSIGNEDS

3HayeHHe MO YMOTYaAHUIO FE

Komanna mis yrenus

cansend can0 X#40.03.14.02.00.00.00.00,
rae X = 600h + Node-1D

Komanna st 3anucu

cansend can0 X#2£.03.14.02.YY.00.00.00,
rae X = 600h + Node-ID,
YY.YY.YY.YY = nossiii COB-ID

IMoapiHIEekc 0OBEKTA

5

Hasznauenue Taitmep nmpuema RPDO-coobmiennii
Hoctyn UreHue u 3anmch
dopmar UNSIGNED16
3HayeHHe Mo YMOJTYaAHUIO 00 00

Komanna mtsa yrenuns

cansend can0 X#40.03.14.05.00.00.00.00,
rae X = 600h + Node-ID

Komanna aiist 3anucu

cansend can0 X#2b.03.14.05.YY.Y'Y.00.00,
rae X = 600h + Node-ID,

YY.YY = Bpems Mex Iy IpUEMOM COOOILICHUI




JlonmoJiHUTEILHO

IMonpmaexc oOBeEKTa

0

Haznauenue Cny>xe0HbIi (KOTUYECTBO JOCTYITHBIX MOIBIHICKCOB)
Hoctyn Tonbko uyTeHHE
dopmar UNSIGNEDS
3HaueHue M0 yMOIYAHUIO 05

Komanna mis yrenus

cansend can0 X#40.03.14.00.00.00.00.00,
rae X = 600h + Node-ID

RPDO-mannuur 1602y

IMoapiHIEekc 0OBEKTA

0

Hasznauenue KonudecTBo mosydaeMbIx 00bEKTOB
Hoctyn UreHue u 3anuch
dopmar UNSIGNEDS
3HayeHHe Mo YMOJTYaAHUIO 02

Komanna misa yrenmns

cansend can0 X#40.03.16.00.00.00.00.00,
rae X = 600h + Node-ID

Komanna aiist 3anucu

cansend can0 X#2£.03.16.00.YY.00.00.00,
rae X = 600h + Node-ID,

YY = KOIM4EeCTBO NepeaaBaeMbIX 00bEKTOB

IMoneHIexc oOBeEKTa

1-8

Hasnauyenue XpaHnenue 00beKTOB, moay4yaeMmbix 1o RPDO
Hocryn Urenue u 3anuch
dopmar UNSIGNED32
3HaueHue M0 yMOIYAHUIO 00 00 00 00

Komanna mtsa yrenuns

cansend can0 X#40.03.16.YY.00.00.00.00,
rae X = 600h + Node-ID,

Y'Y = HoMep noapIHAeKca

Komanna s 3anucu

cansend can0 X#23.03.16. AA.YY.YY.YY.YY,
rae X = 600h + Node-ID,
AA = HOMEp NoAbIHAEKCA 1JI 3aIIUCH

YY.YY.YY.YY = crpoka oObekTa




16 Hacrpoiika napamerpoB cBsizu TPDO (1800; - 1803, u 1A00, — 1A031)

TPDO (Transmit Process Data Object) — 3T0 kaHas AJ1sl TIepeayu TaHHBIX
oT MOyJisi MacTepy. B aToM pasnese onrcanbl 00bEKTHI, KOTOPbIE HACTPAUBAIOT, TIO
KakoMmy ajapecy MoayJib otmpasisieT TPDO-coobiuienus, Kak 4acTo U MpU KaKUX
YCIIOBUSIX OH UX IIEPEnacT.

VY monyna NIDIXKK noctynuel 4 TPDO-kanana u 4 TPDO-mannunra:
oowvektl 1800, 1801, 1802, 1803, u 1A00,, 1AO0l,, 1A02, 1A034
COOTBETCTBEHHO.

ManmnuHar — 3T0 00bEeKT, HACTpauBaIOUINI, KaKue UMEHHO OOBEKThI U UX
MOABIHJICKCHI OyAyT OTHPaBsAThCS MoyseM uepe3 TPDO-kanan. TPDO-manmunr
paboraer B mape ¢ TPDO-kananom. Homep mapbl omnpenensieTcsi Mo MOCIEIHEH
nudpe: vanpumep, 1801, padoraer ¢ 1A01,, 1802, — ¢ 1A02, u Tak nanee. Kanansi
Y MaIMUHTY UACHTUYHBI U OTIWYAIOTCS APYT OT JIpyra TOJbKO HOMEPOM.

[TockonbKy BCe KaHAJIbl U MAllIMHIH YCTPOEHBI OJMHAKOBO, B 3TOM pa3fele
noapoOHo pazodpana padota ¢ napoir 1800, / 1A00n. Octansubie napsr (1801 /
1A01,, 1802, / 1A02, 1803, / 1A03,) HacTpamBarOTCs MO TOMY K€ TPHUHITUITY,

KOMaHAbI JJI1 HUX HIPUBCACHBI B COOTBETCTBYIOIIUX pa3aciiax.



TPDO-kaunaa 1800y

TPDO-kanan 1800, coepKUT B MOABIHAEKCAX CIETYIOIIUE TapaMETPHI:
COB-ID otmpasnsemoro TPDO-coob6mienus (nogasaaexe 1);

Tun nepenauu (moabIHICKC 2);

MunumanbHOE Bpems Mexay otnpaBkod TPDO (noasiaaexc 3);

Event timer (moasraaexc 5);

MunumanbHoe KoJqnuecTBO SYNC-cuUrHaiioB mnepesn MNEepBOM OTIPABKOU
TPDO (noapiaaekc 6);

KonuuecTBo nmapameTpoB (cimy>ke0HbIN oapiHaeKE ().

3anpeiieHo U3MEHATh NapaMeTphl CB3U, eciii TPDO akTuBeH.

COB-ID npencrasnsiet co0o0it 32-0UTHOE YHUCIIO:

but 31 but 30 burt 29 burt 28-0

0 0 0 00000 00000000 00000110 00000010

but 31 oTBeyaeT 3a akTUBHOCTH KaHaJia.

3HaueHue Cocrosuue
0 Kanain Bxmouén, TPDO obpabaTsiBaroTcsl.
1 Kanan Brikiroues

but 30 pazpemiaeT win 3anpeniaeT 3anpockl K MOYIIO HA IEpeaady JaHHBIX.

3HaueHue Cocrosinue
0 Mopayne IpMHUMAET 3alpOChl HAa OTIPABKY JAHHBIX.
1 Moaynbs HE TPUHUMAET 3aPOCHI.

but 29 ycranapmuBaer qjiiuny COB-ID TPDO-coo0uienus.

3HaueHue Cocrosnue
0 Crannapthsiii 11-0OutHbli popmat
1 Pacmmpennsrii 29-0uTHslit popmar

buter 28-0 3agaror cam COB-ID.




[TonpHAECKC 0OBEKTA 1
Haznauenue COB-ID TPDO-coo0uienus
Hoctyn UreHue u 3anuch
dopmar UNSIGNED32
3HaYCHHE 0 YMOTYaHUIO 40000180, + Node-ID
Komanpa i yreHus cansend can0 X#40.00.18.01.00.00.00.00,
rae X = 600h + Node-ID
Komanna aiist 3anucu cansend can0 X#23.00.18.01.YY.YY.YY.YY,
rae X = 600h + Node-ID,
YY.YY.YY.YY = nHoBsiit COB-ID

Tun nepenaum onpenessieT, NPpyU KaKUX YCJIOBHUSAX U KaK 4acTO YCTPOHCTBO
nepenaér TPDO-nanHbIe.

— Tun nepenaum 0: nepenadya paHHbix 1no SYNC-curhaity, TOJIBKO €CIH
JIaHHBIC U3MCHUJINCH

— Tun nepenaum 1 — 240: nepenaya qanHbIX Kaxaeiid N-it SYNC-curnain (rae
N = tun nepegaun)

— Tun nepenaum 252: nepenaya JaHHBIX TOJBKO MO 3amnpocy mactepa (RTR)
nociie ciaenyromniero SYNC-curnana

— Tun nepemaum 253: MrHOBeHHasi mepefavya JaHHBIX IO 3amMpocy Macrepa

(RTR)
— Tun nepenaun 254-255: nepenava JaHHBIX 110 JTIOOOMY U3MEHEHUIO
IMoneHIexc oOBeEKTa 2
Haznauenue Tun nepenaun
Hoctyn YreHue u 3anuCh
dopmar UNSIGNEDS
3HaueHue M0 yMOIYAHUIO FE
Komanpa i yreHus cansend can0 X#40.00.18.02.00.00.00.00,
rae X = 600h + Node-ID
Komanna mis 3amucu cansend can0 X#2£.00.18.02.YY.00.00.00,
rae X = 600h + Node-ID,
YY = tun nepenauu




MunnmajibHoe Bpemsi  Mexay ornpaBkoii TPDO  onpenpensier
MUHUMaJIBHOE BpEMsI MEXIy ABYMs IOCJIENOBaTENbHbIMU oTipaBkamu TPDO-
coobmieHuit. 3HaueHue ykaszpiBaeTcsi B 100-MUKpPOCEKYHIHBIX HWHTEpBajax.

3HaueHue «0» OTKII0YAET OTPAHUYECHHUE.

IMonemHnexc oObeKTa 3
Hasnauyenue MunumanbsHoe Bpems Mexay 1Bymst TPDO-coobmeHusmu
Hoctyn UreHue u 3anmch
®dopmar UNSIGNED16
3HaueHue M0 YMOIYAHUIO 00 00
Komanna mis yrenus cansend can0 X#40.00.18.03.00.00.00.00,
rae X = 600h + Node-ID
Komanna mia 3amucu cansend can0 X#2b.00.18.03.YY.YY.00.00,
rae X = 600h + Node-ID,
YY.YY = Bpems Mexay OTIpaBKOW COOOIIEHUI

Event timer omnpezaenser MHTEpBAT BPEMEHHU, MO HMCTEYEHHH KOTOPOTO
Monynb o00s3atenbHO oTipaBuT TPDO-cooOuieHue, aaxe eciau JaHHbIE HE

M3MEHUIIMCh. 3HAaUYE€HHUE YKa3bIBAETCSI B MUKPOCEKYHAaX. 3HaueHue «0» OTKIo4YaeT

OTpaHUYCHUC.
IMonemHnexc oObeKTa 5
Hasnauyenue WnTepBan mexay asyms paBHeiMu TPDO-cooOuiennsamu
Hoctyn UreHue u 3anmch
dopmar UNSIGNED16
3HaueHue M0 YMOIYAHUIO 00 00
Komanna mis yrenus cansend can0 X#40.00.18.05.00.00.00.00,
rae X = 600h + Node-ID
Komanna mia 3amucu cansend can0 X#2b.00.18.05.YY.YY.00.00,
rae X = 600h + Node-ID,
YY.YY = Bpems Mexay OTIpaBKOW COOOIIEHUI

MunumansHoe koiqnuectBo SYNC-curnanoB (moablHAECKC 6) ompenelnsieT
koJm4ecTBO SYNC-curHamgoB, KOTOPO€ MOJyJb MPOMYCKAET Mepea IepBOM

otnpaskor TPDO.



[TonpHAECKC 0OBEKTA 6
Hasznauenue KomnuectBo SYNC-curnaiioB nepea nepBoil OTupaBKoil
Hoctyn UreHue u 3anuch
dopmar UNSIGNEDS
3HayeHHue Mo YMOJTYaAHUIO 00
Komanpa i yreHus cansend can0 X#40.00.18.06.00.00.00.00,
rae X = 600h + Node-ID
Komanna s 3anucu cansend can0 X#2£.00.18.06.YY.00.00.00,
rae X = 600h + Node-ID,
YY = konmuuectBo SYNC-curnaion

JlonmoJiHUTEILHO
B stom e oObekre XpaHuTcs HWH(POpMAIUsA, CKOJBKO IOBIHIEKCOB

MOAACP>KUBAET JAHHBIA OOBEKT.

IMonemHnexc oObeKTa 0
Hasnauenue CayxeOHbIi (KOTHMYECTBO TOCTYITHBIX MOJIBIHICKCOB)
Hoctyn Tonbko uyTeHHE
dopmar UNSIGNEDS
3HaueHue M0 YMOIYAHUIO 06
Komanna mis yrenus cansend can0 X#40.00.18.00.00.00.00.00,
rae X = 600h + Node-ID




TPDO-mannuuar 1A00,

B ManmuHr MOKHO 3alHMCBhIBATh TOJIBKO T€ OOBEKTHI, KOTOPHIE JOIMYCTUMO
nepenasath yepe3 TPDO.

I[Togpiaaeke 0 COmEpPX)UT  CyMMapHOE€  KOJUYECTBO  OOBEKTOB,
3aJ€MCTBOBAHHBIX B JaHHOM MamIuHre. 3amuch 3HadeHust «0» B moapiHaexkc 0

OTKJIIOYAaCT MAIIlIMHT U paspCiacT pCAaKTUpPOBaATb OOBEKT.

IMonpHnexc oOBeEKTa 0
Ha3nauenue KonnyectBo nepenaBaeMbIx 00BHEKTOB
Hoctyn UreHue u 3anmch
dopmar UNSIGNEDS
3HaueHUe M0 YMOIYAHUIO 01
Komanna mis yrenus cansend can0 X#40.00.1A.00.00.00.00.00,

rae X = 600h + Node-ID

Komanna mia 3amucu cansend can0 X#2f.00.1A.00.YY.00.00.00,
rae X = 600h + Node-ID,

Y'Y = KoIM4ecTBO nepeaBaeMbIX 00bEKTOB

Kaxnprit 00bexT, nepenaBaemsiii mo TPDO, 3anuckiBaeTCst B IOIBIHACKCHI -
8, HauMHAas C MEPBOro. B KaKI0M MOJBIHACKCE XPAHUTCS HOMEP 00BEKTa, HOMED
TOJIBIHICKCA M JIMHA JaHHbIX. O0mas giuHa BceX 00bekToB B ogHOM TPDO He
MOJKET MpeBHIIaTh 8 6aiT (64 Outa) — 31O OorpannyeHue pazmepa CAN-kampa.

[Ipumep popmMupoBaHusi CTPOKH 00BEKTA, KOTOPBINA XOTUM TIE€peIaBaTh:

Hcxonuple naHHbIE Homep oO6nekTa Homep noapeiaaekca JnvHa qaHHBIX
6000 01 8
Cobupaem Bce B 60 00 01 08
OJIHY CTPOKY
[TepeBoaum B Little- 08 01 00 60
Endian

Crincok 00BEKTOB, KOTOPbIE MOXKHO TiepenaBats o TPDO:
— CuuTaTh COCTOSIHUE AUCKPETHBIX BX010B 6000}
— Ornpenenuth HanuuKe omKOKU npsimo ceitac 1001,

— Hactpoutes COB-ID nis npuema komang 1200y



IMoapiHIekc 0OBEKTA

1-8

Hasznauenue XpaneHnue 00bEeKTOB, OTHpaBiIsieMbix Mo TPDO
Hoctyn UreHue u 3anuch
dopmar UNSIGNED32
3HayeHHue Mo YMOJTYaAHUIO 00 00 00 00

Komanna mtsa yrenuns

cansend can0 X#40.00.1A.BB.00.00.00.00,

rae X = 600h + Node-ID,

BB = Homep noabiHAECKCA 7151 YTEHUS

Komanna aiist 3anucu

cansend can0 X#23.00.1A.BB.YY.YY.YY.YY,

rae X = 600h + Node-ID,

BB = HOMep noabIHAECKCa 11 3aIIUCH

YY.YY.YY.YY = ctpoka oObekTa

Aaropurm padorsl ¢ TPDO-napoii 1800h / 1A00h

Iar

Kommenrtapuit

IIepeBectu MOayJIb B pexxuM Pre-

operational

Cwm. paznen 6 «Hactpoiika pesxuma paboTb»

Otxinrounts kagai 1800,

Cwm. paznen «TPDO-kanan 1800n», noasiHaeke 1

Otxinrounts Marmmuar 1 A00,

Cwm. paznen «TPDO-mannuar 1A00wy,

nonasiaaekc 0

3amucaTh B IMOABIHACKCHI MaIlIIMHIa

00BbeKTHI, oTIpaBisiembie o TPDO

Cwm. paznen «TPDO-mannuar 1A00w,

HOIBIHAEKCHI 1-8

3ammcars B Manmuar 1 AQOL KOTUn4ecTBO

nepeaBaeMbIX 00BEKTOB

Cwm. paznen « TPDO-mannuar 1A00p,

noasiaaekc 0

Hactpouts Tun nepenauu

Cwm. pazgen «TPDO-kanan 1800n», moabiHIEKC 2

Hactpouts Event timer

(TIpu HEOOXOMMOCTH )

Cwm. paznen «TPDO-kanan 1800w», mogsiHaeke 5

Hactpowuts Inhibit time (mpu

HEOOXOIMMOCTH )

Cwm. pazgen «TPDO-kanan 1800n», moasiHaeke 3

Hactpouts Sync start value (mpu

HEO0OXOTUMOCTH)

Cwum. paznen «TPDO-kanan 1800h», moasiaaekc 6

Bxirounts 00wexT 18004

Cwm. paznen «TPDO-kanan 1800n», noasiHaeke 1

[lepeBectn Momynb B pexum Operational

Cwm. paznen 6 «Hactpoiika pesxuma paboTb»




TPDO-kaunaa 1801y

IMonpmaexc oOBeEKTa

1

Hasznauenue COB-ID TPDO-coo0rieHus
Hoctyn UreHue u 3anmch
dopmar UNSIGNED32

3HaueHue M0 yMOIYAHUIO

40000280 + Node-ID

Komanna mis yrenus

cansend can0 X#40.01.18.01.00.00.00.00,
rae X = 600h + Node-ID

Komanna s 3anucu

cansend can0 X#23.01.18.01.YY.YY.YY.YY,
rae X = 600h + Node-ID,
YY.YY.YY.YY = nossiii COB-ID

IMoapiHIEekC 0OBEKTA

2

Hasznauenue Tun nepenaun
Hoctyn UreHue u 3anmch
dopmar UNSIGNEDS

3HayeHHe MO YMOTYaAHUIO FE

Komanna mis yrenus

cansend can0 X#40.01.18.02.00.00.00.00,
rae X = 600h + Node-1D

Komanna st 3anucu

cansend can0 X#2£.01.18.02.YY.00.00.00,
rae X = 600h + Node-ID,

YY = tun nepegaun

IMoapiHIEekc 0OBEKTA

3

Hasnauenue MunumManbHoe BpeMst Mexay n1ByMs TPDO-coobmenusmu
Hoctyn UreHue u 3anmch
dopmar UNSIGNED16
3HayeHHe Mo YMOJTYaAHUIO 00 00

Komanna mtsa yrenuns

cansend can0 X#40.01.18.03.00.00.00.00,
rae X = 600h + Node-ID

Komanna aiist 3anucu

cansend can0 X#2b.01.18.03.YY.Y'Y.00.00,
rae X = 600h + Node-ID,

YY.YY = Bpems MKy OTIPaBKOM COOOIICHUN




IMonpmaexc oOBeEKTa

5

Hasnauyenue WnTepBan mexay asyms paBueiMu TPDO-cooOmennsmu
Hoctyn UreHue u 3anmch
dopmar UNSIGNED16
3HaueHue M0 yMOIYAHUIO 00 00

Komanna mis yrenus

cansend can0 X#40.01.18.05.00.00.00.00,
rae X = 600h + Node-ID

Komanna s 3anucu

cansend can0 X#2b.01.18.05.YY.YY.00.00,
rae X = 600h + Node-ID,

YY.YY = Bpems Mexay OTIpaBKOW COOOIIEHUI

IMoapiHIEekC 0OBEKTA

6

Hasznauenue KomnuectBo SYNC-curnaiioB nepea nepBoil OTupaBKoil
Hoctyn UreHue u 3anmch
dopmar UNSIGNEDS
3HayeHHue Mo YMOJTYaAHUIO 00

Komanna mis yrenus

cansend can0 X#40.01.18.06.00.00.00.00,
rae X = 600h + Node-1D

Komanna st 3anucu

cansend can0 X#2£.01.18.06.YY.00.00.00,
rae X = 600h + Node-ID,

YY = komuuectBo SYNC-cUrHaios

JlonmoJiHUTEILHO

B »TOoM e oO0bekTe XpaHuUTCAs HHPOpPMAIMS, CKOJBKO MOJBIHIEKCOB

MOAACP>KUBAET JAHHBIH OOBEKT.

IMoneHIexc oOBeEKTa

0

Haznauenue CayxeOHbIi (KOTHMYECTBO TOCTYIHBIX MOJBIHICKCOB)
Hoctyn Tonbko uyTeHHE
dopmar UNSIGNEDS
3HaueHue M0 yMOIYAHUIO 06

Komanna mis yrenus

cansend can0 X#40.01.18.00.00.00.00.00,
rae X = 600h + Node-ID




TPDO-mannuur 1A01,

IMonpmaexc oOBeEKTa

0

Ha3nauenue KonnyectBo nepenaBaeMbIx 00BHEKTOB
Hoctyn UreHue u 3anmch
dopmar UNSIGNEDS
3HaueHue M0 yMOIYAHUIO 01

Komanna mis yrenus

cansend can0 X#40.01.1A.00.00.00.00.00,
rae X = 600h + Node-ID

Komanna s 3anucu

cansend can0 X#2f.01.1A.00.YY.00.00.00,
rae X = 600h + Node-ID,

Y'Y = KoIM4ecTBO nepeaBaeMbIX 00bEKTOB

IMoapiHIEekC 0OBEKTA

1-8

Hasznauenue XpaneHnue 00bEeKTOB, OTHpaBiIsieMbix Mo TPDO
Hoctyn UreHue u 3anmch
dopmar UNSIGNED32
3HayeHHe MO YMOTYaAHUIO 00 00 00 00

Komanna mis yrenus

cansend can0 X#40.01.1A.BB.00.00.00.00,
rae X = 600h + Node-ID,

BB = HoMep noabIHAEKCa 7151 YTEHUS

Komanna aiist 3anucu

cansend can0 X#23.01.1A.BB.YY.YY.YY.YY,
rae X = 600h + Node-ID,
BB = HOMep noabIHACKCa 1)1 3aIIUCU

YY.YY.YY.YY = ctpoka oObekTa




TPDO-kaunaa 1802y

IMonpmaexc oOBeEKTa

1

Hasznauenue COB-ID TPDO-coo0rieHus
Hoctyn UreHue u 3anmch
dopmar UNSIGNED32

3HaueHue M0 yMOIYAHUIO

40000380 + Node-ID

Komanna mis yrenus

cansend can0 X#40.02.18.01.00.00.00.00,
rae X = 600h + Node-ID

Komanna s 3anucu

cansend can0 X#23.02.18.01.YY.YY.YY.YY,
rae X = 600h + Node-ID,
YY.YY.YY.YY = nossiii COB-ID

IMoapiHIEekC 0OBEKTA

2

Hasznauenue Tun nepenaun
Hoctyn UreHue u 3anmch
dopmar UNSIGNEDS

3HayeHHe MO YMOTYaAHUIO FE

Komanna mis yrenus

cansend can0 X#40.02.18.02.00.00.00.00,
rae X = 600h + Node-1D

Komanna st 3anucu

cansend can0 X#2£.02.18.02.YY.00.00.00,
rae X = 600h + Node-ID,

YY = tun nepegaun

IMoapiHIEekc 0OBEKTA

3

Hasnauenue MunumManbHoe BpeMst Mexay n1ByMs TPDO-coobmenusmu
Hoctyn UreHue u 3anmch
dopmar UNSIGNED16
3HayeHHe Mo YMOJTYaAHUIO 00 00

Komanna mtsa yrenuns

cansend can0 X#40.02.18.03.00.00.00.00,
rae X = 600h + Node-ID

Komanna aiist 3anucu

cansend can0 X#2b.02.18.03.YY.Y'Y.00.00,
rae X = 600h + Node-ID,

YY.YY = Bpems MKy OTIPaBKOM COOOIICHUN




IMonpmaexc oOBeEKTa

5

Hasnauyenue WnTepBan mexay asyms paBueiMu TPDO-cooOmennsmu
Hoctyn UreHue u 3anmch
dopmar UNSIGNED16
3HaueHue M0 yMOIYAHUIO 00 00

Komanna mis yrenus

cansend can0 X#40.02.18.05.00.00.00.00,
rae X = 600h + Node-ID

Komanna s 3anucu

cansend can0 X#2b.02.18.05.YY.YY.00.00,
rae X = 600h + Node-ID,

YY.YY = Bpems Mexay OTIpaBKOW COOOIIEHUI

IMoapiHIEekC 0OBEKTA

6

Hasznauenue KomnuectBo SYNC-curnaiioB nepea nepBoil OTupaBKoil
Hoctyn UreHue u 3anmch
dopmar UNSIGNEDS
3HayeHHue Mo YMOJTYaAHUIO 00

Komanna mis yrenus

cansend can0 X#40.02.18.06.00.00.00.00,
rae X = 600h + Node-1D

Komanna st 3anucu

cansend can0 X#2£.02.18.06.YY.00.00.00,
rae X = 600h + Node-ID,

YY = komuuectBo SYNC-cUrHaios

JlonmoJiHUTEILHO

B »TOoM e oO0bekTe XpaHuUTCAs HHPOpPMAIMS, CKOJBKO MOJBIHIEKCOB

MOAACP>KUBAET JAHHBIH OOBEKT.

IMoneHIexc oOBeEKTa

0

Haznauenue CayxeOHbIi (KOTHMYECTBO TOCTYIHBIX MOJBIHICKCOB)
Hoctyn Tonbko uyTeHHE
dopmar UNSIGNEDS
3HaueHue M0 yMOIYAHUIO 06

Komanna mis yrenus

cansend can0 X#40.02.18.00.00.00.00.00,
rae X = 600h + Node-ID




TPDO-mannuur 1A02,

IMonpmaexc oOBeEKTa

0

Ha3nauenue KonnyectBo nepenaBaeMbIx 00BHEKTOB
Hoctyn UreHue u 3anmch
dopmar UNSIGNEDS
3HaueHue M0 yMOIYAHUIO 01

Komanna mis yrenus

cansend can0 X#40.02.1A.00.00.00.00.00,
rae X = 600h + Node-ID

Komanna s 3anucu

cansend can0 X#2f.02.1A.00.YY.00.00.00,
rae X = 600h + Node-ID,

Y'Y = KoIM4ecTBO nepeaBaeMbIX 00bEKTOB

IMoapiHIEekC 0OBEKTA

1-8

Hasznauenue XpaneHnue 00bEeKTOB, OTHpaBiIsieMbix Mo TPDO
Hoctyn UreHue u 3anmch
dopmar UNSIGNED32
3HayeHHe MO YMOTYaAHUIO 00 00 00 00

Komanna mis yrenus

cansend can0 X#40.02.1A.BB.00.00.00.00,
rae X = 600h + Node-ID,

BB = HoMep noabIHAEKCa 7151 YTEHUS

Komanna aiist 3anucu

cansend can0 X#23.02.1A.BB.YY.YY.YY.YY,
rae X = 600h + Node-ID,
BB = HOMep noabIHACKCa 1)1 3aIIUCU

YY.YY.YY.YY = ctpoka oObekTa




TPDO-kaunaa 1803y

IMonpmaexc oOBeEKTa

1

Hasznauenue COB-ID TPDO-coo0rieHus
Hoctyn UreHue u 3anmch
dopmar UNSIGNED32

3HaueHue M0 yMOIYAHUIO

400004801 + Node-ID

Komanna mis yrenus

cansend can0 X#40.03.18.01.00.00.00.00,
rae X = 600h + Node-ID

Komanna s 3anucu

cansend can0 X#23.03.18.01.YY.YY.YY.YY,
rae X = 600h + Node-ID,
YY.YY.YY.YY = nossiii COB-ID

IMoapiHIEekC 0OBEKTA

2

Hasznauenue Tun nepenaun
Hoctyn UreHue u 3anmch
dopmar UNSIGNEDS

3HayeHHe MO YMOTYaAHUIO FE

Komanna mis yrenus

cansend can0 X#40.03.18.02.00.00.00.00,
rae X = 600h + Node-1D

Komanna st 3anucu

cansend can0 X#2£.03.18.02.YY.00.00.00,
rae X = 600h + Node-ID,

YY = tun nepegaun

IMoapiHIEekc 0OBEKTA

3

Hasnauenue MunumManbHoe BpeMst Mexay n1ByMs TPDO-coobmenusmu
Hoctyn UreHue u 3anmch
dopmar UNSIGNED16
3HayeHHe Mo YMOJTYaAHUIO 00 00

Komanna mtsa yrenuns

cansend can0 X#40.03.18.03.00.00.00.00,
rae X = 600h + Node-ID

Komanna aiist 3anucu

cansend can0 X#2b.03.18.03.YY.Y'Y.00.00,
rae X = 600h + Node-ID,

YY.YY = Bpems MKy OTIPaBKOM COOOIICHUN




IMonpmaexc oOBeEKTa

5

Hasnauyenue WnTepBan mexay asyms paBueiMu TPDO-cooOmennsmu
Hoctyn UreHue u 3anmch
dopmar UNSIGNED16
3HaueHue M0 yMOIYAHUIO 00 00

Komanna mis yrenus

cansend can0 X#40.03.18.05.00.00.00.00,
rae X = 600h + Node-ID

Komanna s 3anucu

cansend can0 X#2b.03.18.05.YY.YY.00.00,
rae X = 600h + Node-ID,

YY.YY = Bpems Mexay OTIpaBKOW COOOIIEHUI

IMoapiHIEekC 0OBEKTA

6

Hasznauenue KomnuectBo SYNC-curnaiioB nepea nepBoil OTupaBKoil
Hoctyn UreHue u 3anmch
dopmar UNSIGNEDS
3HayeHHue Mo YMOJTYaAHUIO 00

Komanna mis yrenus

cansend can0 X#40.03.18.06.00.00.00.00,
rae X = 600h + Node-1D

Komanna st 3anucu

cansend can0 X#2£.03.18.06.YY.00.00.00,
rae X = 600h + Node-ID,

YY = komuuectBo SYNC-cUrHaios

JlonmoJiHUTEILHO

B »TOoM e oO0bekTe XpaHuUTCAs HHPOpPMAIMS, CKOJBKO MOJBIHIEKCOB

MOAACP>KUBAET JAHHBIH OOBEKT.

IMoneHIexc oOBeEKTa

0

Haznauenue CayxeOHbIi (KOTHMYECTBO TOCTYIHBIX MOJBIHICKCOB)
Hoctyn Tonbko uyTeHHE
dopmar UNSIGNEDS
3HaueHue M0 yMOIYAHUIO 06

Komanna mis yrenus

cansend can0 X#40.03.18.00.00.00.00.00,
rae X = 600h + Node-ID




TPDO-mannuur 1A03,

IMonpmaexc oOBeEKTa

0

Ha3nauenue KonnyectBo nepenaBaeMbIx 00BHEKTOB
Hoctyn UreHue u 3anmch
dopmar UNSIGNEDS
3HaueHue M0 yMOIYAHUIO 01

Komanna mis yrenus

cansend can0 X#40.03.1A.00.00.00.00.00,
rae X = 600h + Node-ID

Komanna s 3anucu

cansend can0 X#2f.03.1A.00.YY.00.00.00,
rae X = 600h + Node-ID,

Y'Y = KoIM4ecTBO nepeaBaeMbIX 00bEKTOB

IMoapiHIEekC 0OBEKTA

1-8

Hasznauenue XpaneHnue 00bEeKTOB, OTHpaBiIsieMbix Mo TPDO
Hoctyn UreHue u 3anmch
dopmar UNSIGNED32
3HayeHHe MO YMOTYaAHUIO 00 00 00 00

Komanna mis yrenus

cansend can0 X#40.03.1A.BB.00.00.00.00,
rae X = 600h + Node-ID,

BB = HoMep noabIHAEKCa 7151 YTEHUS

Komanna aiist 3anucu

cansend can0 X#23.03.1A.BB.YY.YY.YY.YY,
rae X = 600h + Node-ID,
BB = HOMep noabIHACKCa 1)1 3aIIUCU

YY.YY.YY.YY = ctpoka oObekTa




2 CchLIKM HA MCNOJIb3yeMble CTaHAAPThI

— CiA 301 CANopen application layer and communication profile
Omnpenensier 6a30BbIe KOMMYHHKAIIMOHHBIE MexaHu3Mbl CANopen, BKItouas
SDO, PDO, NMT, SYNC, HEARTBEAT, oOBbeKkTHBINH cllOBapb U CTPYKTYpPY
EDS/DCF-aitnos.
— CiA 401 CANopen device profile for generic I/O modules
OnuceiBaeT TUMOBBIE OOBEKTHI, MOBEJACHHE M CTPYKTYpPY JUIsI MOIyJieH
JTUCKPETHOTO U aHAJIOTOBOTO BBOJIa/BBIBO/IA. [IpenocraBnser

CTaHAAPTU3UPOBAHHYIO MOJIETh OOBEKTHOTO cioBaps s [/O-momyei.



Ipunoxenue 1. [lepeuens Function Code

Function | JImamazon COB-
Tun cooOrenns Hasnauenue
Code ID
0x000 0x000 NMT VYnpaBieHne COCTOSHUEM y3JI0B (3aIlyCK, OCTaHOB,
copoc). 'mobanwusIii, He comepxkut Node ID.

Cunxponnzanus PDO-nepenau. ['moGanbHeli, He

0x080 0x080 SYNC
conepxut Node ID.

0x080 0x081 — OxOFF EMCY Coobmenust 06 ommbkax. Cogepkut Node ID.
0x100 0x100 — Ox17F TIME STAMP MeTtka BpeMeHH (ONIIHOHAIBHO).

IIepBblil KaHA NIEpeadn ONEPATUBHBIX JaHHBIX
0x180 0x181 — Ox1FF PDO1 Tx

(ot y3na).

[TepBeIii kaHan mpuéMa OnepaTUBHBIX TAHHBIX (K

0x200 0x201 — 0x27F PDOI1 Rx
y3I1y).
0x280 0x281 — Ox2FF PDO2 Tx Bropoii kaHan nepenayu onepaTUBHbBIX JAHHBIX.
0x300 0x301 — 0x37F PDO2 Rx BTopoii kanan npuéma onepaTuBHbBIX JaHHBIX.
0x380 0x381 — Ox3FF PDO3 Tx Tperuit kanan nepenayn ONEpPaTUBHBIX JAHHBIX.
0x400 0x401 — 0x47F PDO3 Rx Tperuit kaHan npuéma oNepaTUBHBIX JaHHBIX.
YeTBEpTHIN KaHAJ MEpeayu ONEepaTUBHBIX
0x480 0x481 — Ox4FF PDO4 Tx
JTAHHBIX.

0x500 0x501 — Ox57F PDO4 Rx YeTBEpTHIN KaHAT NpUEMA ONEPATUBHBIX TAHHBIX.
0x580 0x581 — 0x5FF SDO Tx SDO-oTBeTHI (OT y3J1a K MacTepy).
0x600 0x601 — 0x67F SDO Rx SDO-3anpocs (0T MacTepa K y3iy).
0x700 0x701 — Ox77F Heartbeat MOHHTOPHHT COCTOSIHHS y371a (cepaneOneHue).

Jlist pactupeHHbIX GyHKIUH (Hanmpumep, NMT-
0x780 0x780 — 0x7FF | 3ape3epBupoBaHO

KOHTPOJIB).




Ipunoxenune A

TexHuueckue XapaKTCPUCTUKU MHUKPOKOHTPOJUICPOB, BXOAAIINX B COCTAB

MOJTyJIed, IpeCTaBIeHbl B Tabmuie Al.

Tabmuma Al — TexHu4eckne XapakKTepUCTUKU MUKPOKOHTPOJICPOB

XapakTepucTuka 3HaueHue
[Ipoueccop He nmxe ARM ® Cortex ® -M4
PazpsaHocthb 32-pa3psiiHOE MPOLECCOPHOE SIPO

Pa6ouyas gacrora, MI'1

He mmxe 100

CucreMHbIl Taiimep

24-pa3psaHbIi

Bcerpoennas namsate, MOaiiT, He MeHee 3
Amnanoro-un¢ppoBoii mpeodpazoBarenb Ectpb

Pazpemenne AL, Out 12

Hwnana3on BxogHoro Hanpsbkenust AL, 2,6-3,6
B
JlaTuuk TeMmeparypel Ectpb
[{udpoananorossiii mpeoOdpa3oBaTEIb Ectp
(LIALI)

Pazpemenne LIAIL, 6ur 12

BxoapI-BEIX0OABI 00IIET0 HA3HAYECHUS, 100
IT, HE MCHEE
BHemHux 1uHuN npephIBaHus 16

Talimepsl

JBa 16-pa3paaHbIX paCIIMPEHHBIX TaliMepa,

necsTh 16-pa3psaHbIX 00IKMX TaHMEPOB

Hezapucumsie IIIMM kaHanbl, T

4

Kontpomnep uatepdeiica sukoaepa

IIa, C IBYMs BXOJAaMHU, UCIIOJB3YIOIIUMHU

KBaJIpaTypHBIN AEKOJEP

CropoxeBoii Talimep, IIT

2

Yace! peansHoro Bpemenu (RTC)

32-pa3psaHbli CYETUUK C IporpaMMupyemMbiM 20-
pa3psIHBIM IpecKanepoM, (pyHKIue
CUTHAJIN3AaLUU U (PyHKIMEH NpepbIBaHUs U

POOYKICHUS




Oxonuanue Tadauns! Al

XapakTepucTuka

3HaueHue

Wntepoeiic 12C

He menee 2-x unrepdeiicon muns 12C, ¢
MOJIIEPKKON KaK BEYIIEro, Tak U BEOMOTO

pexuma, ¢ yactorou 10 1 MI'q

[TocnenoBarenbHbIN nepudepuitHbIi

unrepdeiic (SPI)

He menee 2-x unrepdeiicos SPI ¢ wacroTtoit 1o 30
MI'n 1 moaaepKKOM Kak BEAYIIETO, TaK U
BEJIOMOI'0 PEeKUMOB, anmapatHoro pacuera CRC u
aBTOMaTu4eckoi mposepkoit ommn6ox CRC npu

repenaye JaHHbIX

YHuBepcanbHbIi CHHXPOHHBIN
ACMHXPOHHBIN MPUEMHUK-TIEpEeaTUNK

(USART)

He menee 2-x

[TonmHOCKOpOCTHOM MHTEPdEIiC
YCTPOMCTBA C YHHUBEPCATbHOU

nocnenoBarensHol mmHON (USB)

Onun ¢ yactoToit 1o 12 Mowut/c,
BHYTPEHHUM reneparopom 48 MI'm,

MTO//IEPKUBAIOIINM paboTy 0€3 KpUCTAIIIOB

JlokanbHas ceth KoHTpoILIEpa (CAN)

Onun unrepdeiic CAN 2.0 B ¢ yactoToii cBsi3u

o 1 Mowut/c

3amuieHHbId nHTEpQEC TIaThl

nudposoro BBosa-BeiBoaa (SDIO)

[Tognepxka xocT-unTEpdheiica

SD2.0/SDIO2.0/MMCA4.2

KonTtpomnep BHemnel namsatu (EMC)

SRAM, SRAM-nakonutenb, ROM u NOR-Flash,

NAND-dmm-namsarp, 16-0uTHas mMHA JaHHBIX

PexxuMm otnagku

[TocnenoBarenbHbIN NPOBOAHOM MOPT OTIAAKU

JTAG (SWI-DP)
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