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CAN — o0mue ceeHus

Crangapt CAN (Control Area Network) 0w pa3zpadotan pupmoit
Robert Bosch GmbH m1g ucniosib30BaHus B aBTOMOOWJIEHOU
AIEKTPOHHUKE.

OcHoBHOE 10CTOUMHCTBO CAN — BbICOKAasi HAZIEKHOCTb.
CKopoCTh Tepeaayu — 10 1 merabut B ceKyHAy Ipu AiauHE 60 M.

Paccrosinne mexay y3namu — 10 1 k.

TekcT crapmapTa pa3aeiac€H Ha yacTu A 1 B, Bo MHOroM
noBpTopstommecs. B vactu B BBen€H pacmmpeHHbil (popMar Kaapa.
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Puc. &, Cxopocte Nepenaym CHHED OTHOOATENBHD
AnkHel xabens o CAN-nporokona




CAN - cBOMCTBA

*KakJI0€ COOOIICHNE UMEET OIPEICIICHHBIN TPUOPUTET

*CYILIECTBYIOT TapaHTUPOBAHHBIC BpEMEHA OXKUIaHUS

*THOKOCTH KOH(PUTYypaIIAH

*IPYIIIIOBOU MPUEM C BDEMEHHON CUHXPOHU3AIMEN

*CUCTEMa HEMPOTUBOPEUYMBOCTH JIAHHBIX

'multimaster

*00OHAPYKEHUE U CUTHAJIM3ALIMS OIIMOOK

*aBTOMATHYECKasl PETPAHCIIALINS Pa3PyIICHHBIX COOOICHMI

*pa3Inyune MEX1y BPEMEHHBIMU OIIMOKaMHU U MOCTOSHHBIMU
OTKa3aMH Yy3JI0B U aBTOHOMHOE OTKJIFOUEHUE AE(PEKTHBIX Y3JI0B



Mini Style Connector |

5-pin Mini Style Connector - ANSLBO3.55M-19€1

If 5-pin Mini Style Conneciors are usad the following pinning applies:

Signal Description

(CAN_SHLD) |Cptional CAN Shield

(CAN_V+) | Cptional CAN extemal positive supply (dedicatad for supply of
transceiver and optocouplers, if galvanic isolation of the bus
node apples)
Ground / OV / V-
CAN_H bus line (dominant high)
CAN_L bus line (dominant low)




CAN Bus Transceiver

BOSCH

ustomer benefits:
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Excellent system know-how
Smart concepts for system safety
Secured supply

Long- term availability of manufacturing processes
and products

The CF160 is a bidirectional transceiver for signal
conditioning and processing in connection with a CAN
controller. Data rates of up to 1 MBaud are supported
using either shielded or non-shielded pair of lines.
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CAN — cBeneHust 00 apOuTpaxke

Korma muyHa cBoOOHA, 10001 y3€7 MOXKET Hadyarh rnepeaavy
cooOmieHus. Eciu aBa uiu 0oJiblile y3Jjia HAYMHAKOT MEPEeIaBaTh
COOOIIEHHUS B OJTHO M TOXKE BpeMsi, KOH(DJIMKT IIpU JOCTYIE K IIUHE Oy/IeT
pEIIeH Mopa3psAAHbIM apOuTpakeM ucnoab3ys uaeHTudukarop 1 RTR -
OuT. MexaHu3M apOuTpaka rapaHTUPYET, UTO HU BpEMsi, HU
nH(pOopMalus He OyayT noTepsHbl. ECiu Kajp JaHHBIX U KaJp
yIAJICHHOTO 3aMpoca JaHHBIX HAYMHAIOT IIepEeaaBaThCs B OJTHO BPEMSI, TO
KaJp JaHHBIX UMEET 00JIee BEICOKHI MPUOPHUTET, UEM KaJIp yAaJICHHOIO
3alpoca JaHHbIX. B TeueHne apOuTpaka Kakabli MepeaaTauk
CpPaBHHUBAET YPOBEHb IIEPEAAHHOIO OMTA C YPOBHEM, CUUTHLIBAEMBIM C
IMHBL. ECIIM 3TH ypOBHHU OAWHAKOBBI, Y3€1 MOKET IIPOJ0IKATh
OChLIATh JaHHbIE Janblie. Eciiu ObUI ITOCIaH ypOBEHb JIOT. ']’
(recessive), a ¢ IIUHBI cuuTaH ypoBeHs JIOT. '0' (dominant), To y3en
TepsIeT MPaBO AaJIbHEHIIICH Iepeaayn JaHHBIX U JOKEH IIPEKPATUTh
MOCBHUIKY JIAHHBIX Ha IIIUHY.



MNone
ynNpaBneHus

WMaentucpuratop
5 4 3

Y3en 3

peuUeccHBHbIN I
YpoBeHb Ha
WKHe

JOMWHAHTHbIN

Y3en 3 eoiurpan apouTpax M HauMHaeT Nnepegady AaHHbIX




CAN — onpeneneHue
[epeaardukKa U MprueMHUKA

IlepexaTyuk

¥Y3en, nepeaaroimii COOOIECHNE HAa3bIBACTCS
[epeIaTIuKOM ATOr0 COOOICHUS. Y3€ SIBIISIECTCS
[IepPEIaTIMKOM JI0 TE€X IIOP, HOKA OH HE IOTEPSII
apOUTpax.

I puémMHuk
¥Y3en1 Ha3pIBaeTCSl MPUEMHHUKOM COOOIICHUS, €CJIN OH
HE IepeIaTynK COOONICHHS U IIMHA 3aHsITA.



MNone None
ynpasneHna | AaHHbIX

ouT

[None
ynpasneHus




CAN — crangapTHbIM opmar PpperiMa JaHHBIX

Kazp maHHbIX COCTOUT K3 7 pa3nuyHbIX noJiek: "Hadano kaapa", "nomne
apoutpaxa', "mose koHTpoaa", "moae gaHubx", "mone CRC", "moine
noATBEpKAeHUs", "KoHel Kaapa'".




Process Data Object |
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IDENTIFIER







CAN — paznnune nojicd apouTpaxka
B CTAaHJAPTHOM U PaCIIUPEHHOM
¢opmarax

ARBITRATION FIELD -

The format of. the ARBITRATION FIELD is" different for Standard Format and
Extended Format Frames.

- In Standard Format the ARBITRATION FIELD consists -of the 11 bit IDENTIFIER
and the RTR-BIT. The IDENTIFIER bits are denoted ID-28 ... ID-18. i

. In Extended Format the ARBITRATION FIELD consists of the 29 bit IDENTIFIER,

the SRR-Bit, the IDE-Bit, and the RTR-BIT. The IDENTIFIER bits are denoted ID-28
.. ID-0. o

}DENTIFIER : :
“IDENTIFIER -Standard Format ; ’
"The IDENTIFIER® length is 11 bits and ccmesponds to the Basc ID in Extended
Format. These bits are mnsmnttcd in the order from ID-28 to ID-18. The least
'augmﬁcant bit is ID- 18 The 7 most significant bits (ID- 28 - ID-22) ‘must not be all
Gecessived

IDENTIFIER Extcndcé Format
n contrast to the Standard Format the Extended Format consrsts of 29 bus The
j:format cawpnscs two secmns

Basc D wuh 11 bxts and the
Extended ID with 18 bits

S



Arbitration CONTROL FIELD Data
Field Field

Data Length Code







CAN — noste manHbix ¥ nojte CRC

_,The BATA FBSL}) cons:sts ef the data be mnsﬁ:md within a. DATA FRAME. k can
»Vccmmm fmm G to 8 bytes whmh cach c{mtam 8 b:ts whmh, an: mnsﬁemd MSB ﬁ:st

| CRC FEBID , | S
| contains the CRC SEQUENCE ﬁo!iowed by a CRC DELM}TER

, Data "'""""'"‘"—‘—"“'—‘—“ CRC‘“FIBL@I?. R -‘—-«-— Ack
- Centrol %
Ficla

FCRCSﬁQUENCE SRo e e

The frame check scquence is dcmcd from a cyckc tcdundaney code best sun’ed Eor
;‘f%ﬁ‘zmﬁs ‘with rba cznxa: i.]ess than 127 Ints {BCH Cocie)_

5’?4»}:“ x“’ +x3 +X7 +X”, +X3 **'1».

Jlst Beruncienus CRC noauHoma, moJIMHOM, KO3(PGUIIMEHTHI KOTOPOTO 331at0TCSl IOTOKOM

COCTOSIIIIMM U3 3HaYeHUM, OUT mosieil: "Havano kajapa ", "momne apoutpaxa', "mone koHTpos",
nosie JaHHbIX" (eciu umeetcs) (camblie muaamue 15 koadduurentoB noauHoma =0), 10JKEH
OBITH pa3/iesI€H MOJMHOM CIEAYIOLIEro BUIA:

XM 5+HxM 4+ 0+ A 8+HXAT+Hx M3+



CAN — pacuer CRC,
orpannuuresib CRC

:?T, e remamdcr of tins palyxomml dmswn :s the" CRC SEQUENCE transm:tted over thc
“bus. In order to implement this function, a 15 bit shift register CRC_RG(14:0) can be.
, used If NX?&!I‘ denetes dnc next bn of thc b:t stteam given by the desm&‘cd bit .

-/ initia lize Shift register

| cRch*r ==NXTBIT EXOR cxc RG(M),
C‘R

lfshtftleﬁby e
M 1vosidon

IFCRCNXTTHEN ~ e : S
. LRC RG(14'0} CRC RG(14.B)EXOR (4599hex),-

= o ENDIF
,;IINTIL (CRC SEQUENﬂE statts at them is an ﬁRRQR condmn)

: ’Aﬁer che tmnsmrssxm lmcepﬁmn of the last bu of the DATA FIBLB CRC RG conmms
,theCRCsequcnee e

onsists of a single




®opmupoBanue CRC
CIBUTAIOIINM PETUCTPOM

B cranpapre

f“JA\T
5 x A 10y 8 T 341711100 0101 1001 1001 B = 4599 H

i

SR alblsie7ie sls el stpfaHiHeh
B crangapre
x3+x>+xH1
{7+ 6 sfeak s} [2H 1ok
V.41 CCITT IEEE 802 u p.

x104x 1245541 X2 4% 204 x 234 22 x 164 5 12 L 1T 5 10 5 8 s TS b 2 x+1




Kaz[p YAAIJICHHOT'O 3aIpoca

i > Sl ARl e e o P
Aodpaee o b oD e e s L e D e e o Spake  F

bbb Ovedosd 1

- Frame -}

| | surotPamet - |

. CoswotFielt

. End af,m;gq

. e R bﬂ: mchcates whather a tmnsmmed ftame s ‘a DATA FRAME
(RTR bit éomina‘ téa RBMOTE FRAME (RTR bit &cesmec}




CAN — koHen (pperiMa TaHHBIX
I/I yz[aﬂeHHoro 3anpoca

ACKF!ELQ : ‘ e T e e

The ACK FIELI) is two bxts loag and contams the ACK SLOT and the ACK DELIMH’ER
“In the ACK FIELD the transmitting station sends two' Qecessivefbits.

A ﬁECEIVER ‘which has received a valid message con:cctiy, mgons this ° m ike
TRAN&MITTBR by scndmg a @ommamam durmg the ACK SLOT (s sm}s ticxéj

:I, o

e End of
. Fame .

Sl T e

{ . ACK Delimiees
lacksme 0 o0

{Acxsw'r s et L : e
All sumons having mccwed the matchmg CRC SEQUENQE report this w1thm the ACK
: SLOT by superscn‘bmg thc @eesswe&n offhe TRANSMH‘T’ER bya éominantﬁm

ACK DELmrrBR . ‘ :

: Th ACK DELIMI‘I‘BR is the secand bit of the ACK FIELD and has to be a Gecesswec

bit. a consequence, the ACK SLOT s smm;mdcd by two éecessweébxts {CRC
DBLIMI’IER ACK DELIMITER} ’ ;

_END OF FRAME ' ' e
Each DATA FRAME and REMOTE FRAME is dchmxted by a ﬂag sequence consxstmg
: ofseven ﬂecesswe &ms o v






CAN — 1aTh BUJIOB OIIHOOK

l.paspsiaHas omuOKka

VY3ei1, KOTOpbIN MOCHIIAET YTO - TMOO0 HA IMIMHY TAaK)Ke KOHTPOJIUPYET IKMHY. Pa3psiaHas ommoka
MOXKET ObITh OOHApY>KEHA BO BpeMs Mepeayu OuTa, €Ciu NnepeJaHHOe 3HAUCHUE OTIANYAETCS OT
3HAYEHMUsI, IPOYUTAHHOTO C IIUHBI.

2. oluM0OKa 3aM0JIHeHU

OmmOka 3anoJIHeHUsI 0OHAPY>KUBAETCS BO BPEMs MpUeMa MOCIEA0BaTeIbHOCTH U3 IIECTU OUT
OJIMHAKOBOTO Pa3psiAHOTO YPOBHS B MOJIE COOOIIECHMS, KOTOPOE JAOIAKHO OBbITh KOJUPOBAHO
METOJIOM Pa3psAHOTO 3aMOJIHEHUS.

3. ommmbka CRC

[TocnenoBarenbHOCcTh CRC cOCTOUT U3 pe3ynbrara BEIYMCICHHOTO niepeaaryrkoM. [Ipuémuuku
BruuCIs0T CRC Takum xe o0pa3zoM, kak u nepeaatuuk. Ommbdka CRC oOHapyxuBaeTcs mpu
HecoBnazeHnu pacuetHoro pesynbrara CRC - mocnenoBaTeIbHOCTH B TPUEMHUKE U TPUCTAHHON
CRC - mocnenoBarenbHOCTH EPEAATYMKA.

4.omiubOka ¢popmara

Ommbka popmara oOHapYyKUBAETCSI, KOTIa pa3psiAHOE ToJie PukcupoBaHHOTO dhopmara
COJICPKUT OJIMH WJIM HECKOJIBKO JIMIIIHUX OUT.

5. omuMOKa mMoaATBEPKIACHU S

Ommbka moATBEpkKAEHUSI OOHAPY>KMBAETCS IEPEAATUMKOM BCSKUI pa3, KOTrJa HET KOHTPOJISI OuTa
c jior. "0" B TeueHHEe 00JIACTH MOATBEPIKICHUS.



CAN —cbnar OIIMOKMU

kaon FLAG e e
Fhere are 2 foms of an ERROR FLAG an ACTWE BRROR FLAG and a PkSS‘iVE '
: ERROR FLAG : R = : ! ; : : ’

‘3

'nfeACTIVB ERRORFLAG gﬁnsigts6tv‘;s,ix;é.m,zsecxiﬁwerﬁéik‘nigﬁt@ﬁis.; L

i The PASSIVE ERR‘: FLAG consists of six consecume &cessi\mﬁhns nnhs.s it
A is owemmtea by ﬁemmant&xs from oshe:nadcs = , » e

. ERROR DELIMITER !
- The ERROR DELIMITER consists ofelght@ecessweﬁnts
: " ARter transmission of an ERROR FLAG cach station sends ®ecessiveO bits and é
monitors the bus until it detects a Gecessive Obit. Afterwards it starts transmitting scvenkf‘
| more @ecessiyeObits. : :




End of Frame Or
Error Delimiter Or
Overload Delimiter




CAN — Mex(pperMOBBIN IPOMEKYTOK

Frame —inpll——— INTERFRAME —_— e lag— Frame
SPACE
Bus Idle
Intermission Suspend Transmission

IHosie nepepsniBa (Intermission)

Coctout u3 3 6ut c jor. "1". B TedeHne nepepriBa HUKAKOMY y3Jy HEJIb3sl HAUMHATh
nepenady Kajapa JaHHbIX WM KaJpa YIAIEHHOTO 3alpoca TaHHbIX. ENMHCTBEHHO
BO3MOXHOE JICUCTBUE - 3TO CUTHAIM3ALNS COCTOSHUS MIEPETPY3KH.

IIpocroii mmnHbI (Bus Idle)

[IpocTol MUHBI MOKET UMETH MPOU3BOJIBHYIO JUIMHY. ECnu mrMHa Oro3HaHa Kak
CBOOOAHAs, JIFIOOOH y3€l, KOTOPBIA UMEET UTO - TUOO0 JJIs MEPEAAYN MOXKET HAYaTh
nepenaqy. CooOIeHne, KOTopoe ObLUIO 3aJ€PKAHO IS IEPeIavu JPYTroro CooOIeHus,
HAYMHACT MEPEIaBaThCs B MEPBOM OUTE MOCIIE MOJISI IEpEphIBA.

Oo6Hapy>xeHue 6uta c Jjior. "0" Ha IIMHE B TEYEHUE ITOTO MOJISI UHTEPHPETUPYETCS KaK
nmoJje "Hadajo Kajapa'.



Ownbka
Kaap owmbkn

He3aBeplannoi
Kazp

6 out 3 buta

dnar MpomexyTok
owmbKu mexay
kagpamu

nepno3vuma
Cynep U —» Pazgenutent [«—

thnaroe oWwINMBKK

-« Kagp owmbku

Kagp neperpysku

6 out 3 buta

dnar MpomexyToK
nepe- [ ™ mexay
rPy3Kkn Kagpamu
KoHel kagpa «— Cynepnosvuma —»{ Pasgenurens [«—

Unm thnaroe neperpy3sku
pasgenutenb
OLUMDKK “« Kagp neperpysku —>
unm
paszaenurerns




CAN — 0COOEHHOCTH CIIAIIETO PEKUMA

YT0OBI yMEHBIIUTH NOTPEOISIEMYIO MOIIHOCTh CUCTEMBI, Y3€I
CAN MoxeT ObITh IIEpeBeicH B pexkuM ''cHa". PexxuM "cHa"
3aKaHYMBAETCS IIPHU JIFOOOM ACHCTBUU HA IIMHE WX
BHYTPEHHEM COCTOSIHMU cucTteMbl. [Ipu mpoOyxaeHuu
3aIIyCKAE€TCsl BHYTPEHHSSI CHHXPOHU3AIMsI, KaHAIbHBIN
YPOBEHbB XAET CTaOMIN3alMY T'eHepaTopa CUCTEMBI, a 3aTeM
OyZIeT OKUJATh CAMOCHHXPOHHU3AIMHU K ICHCTBHUAM Ha IIMHE
(CHHXpOHU3AILMA K ICHCTBHUAM Ha IIMHE 3aKaHYUBACTCS ITOCIIEC
NPUHATHUS TTocaeaoBaTeIbHOCTH 11 OutoB ¢ jor. "1"). {4
IpOOYKACHMS y3J1a U3 PEKHUMA IMOKOSI MOKET HCIIOIb30BaThCs
HEKOTOPOE COOOIIEHNE TPOOYKIACHUS CO CIeIaIbHBIM
HJICHTU(PUKATOPOM.



KoaupoBanue OMTOBOIO MOTOKA

"n n "n n

Cnenyromye mois: "Hadaio kajapa', "mone apoutpaxa', "mose

koHTpoJis1", "mone manHbIX" U "mosie CRC" xogupoBaHbl METOAOM
paspsitHOTO 3anonHeHus. BCAKUU pa3, KOTa nepeaaryuk
[IePEeaACT IISITh IIOCIEA0BATEIbHBIX OUT UACHTUYHOM
BEJIUYUHBI B OUTOBOM IIOTOKC, OH dBTOMATHUYCCKH BCTABJISACT
JOIOJHSIOIINKN OUT IMPOTUBOMNOI0KHOIO 3HAYCHUS B

(haKTUYECKHU Mepe1aBa€MbIii OMTOBBIN MOTOK.

OcraBuidecs OUTOBBIC MO KaJipa JAHHBIX WM Kaapa yaaJeHHOIO
3arpoca JaHHbIX ("pazpeaurens CRC", "mone noarsepkacHus" u
"KoHell Kajipa'") UMEIOT (PUKCUPOBAHHYIO (popMy U HE KoaupyroTcs. Kap
OIIMOKH M KaJp MEPErpy3KH TaKKEe UMEIOT (PUKCUPOBAHHYIO JJIMHY U HE
KOAUPYIOTCS METOIOM Pa3PSAAHOTO 3alOJIHEHUS.



TpeOoBaHMs K CHHXPOHHU3ALUHU

- NOMINAL BIT TIME -

SYNC_SEG PROP_SEG PHASE_SEG1 PHASE_SEG2

Sample Point

SYNC SEG Drta yacth BpeMEHHU Iepeaadyr OUTa UCHOJIB3YETC, YTOObI CHHXPOHU3UPOBATH
pa3IMYHbIC Y3l Ha mpHe. OXuaaercs. YTo QPOHT CHrHajaa HAXOIUTCSA BHYTPH 3TOTO
CEerMEHTA.

PROP SEG Dra yacth BpeMeHU Nepeaadn OUTa UCIob3yeTcs, YTOObl KOMIIEHCUPOBATh
(U3UUECKYIO 33/IEPKKY BPEMEH BHYTPH CETH.

TSEG1 u TSEG2. DTH cCerMeHThI UCIIOIb3YIOTCS, YTOOBI KOMIIEHCUPOBATH OITUOKU
cMmelieHus ¢ha3pl CUTHaNa. ITH CETMEHTBI MOTYT OBITh YIJIMHEHBI WJIM YKOPOUYEHBI
IIEPECUHXPOHU3ALIUEN.

Touka cuntbiBanuda (Sample point) Touka cunuTHIBAaHUS - TOYKA BPEMEHH, B KOTOPOH

YPOBEHb IIIMHBI YUTACTCA U MHTEPIPETUPYETCS, KaK BEJIMYMHA COOTBETCTBYOIIEro outa. Ee
MecTo - B koHIle TSEG]I.




Bit-Timing Specification

Sample Point
Time Quantum (TQ)

1 Mbit/s
TQ=125ns

800 kbit/s
TQ=125ns

10-500 kbit/s
TQ=250ns..
6,25us

At a bitrate of 1 Mbit/s the bit consists out of 8 time quanta, at 800
kbit/s out of 10 time quanta and from 500 kbit/s to 10 kbit/s out of 16
time quanta. CANopen uses single sampling mode only.




1 Mbit/s 1ps 8 125 ns 6 t,
25 m (750 ns)
800 kbit/s 1.25 ps 10 125 ns 8 tq
50m (1 ps)
500 kbit/s 2 s 16 125 ns 14 tq
100 m (1.75 us)
250 kbit/s 4 ps 16 250 ns 14 t,
250m @ (3.5 ps)
125 kbit/s 8 ps 16 500 ns 14 t,
500 m @ (7 ps)
50 kbit/s 20 ps 16 1.25 ps 14 t,
1000 m @ {(17.5 ps)
20 kbit/s 50 ps 16 3.125 ps 14 tq
2500 m © (43.75 ps)
10 kbit/s 100 ps 16 6.25 ps 14 tq
5000 m (87.5 ps)




b DeKTUBHOCTH O0HAPYKEHUS OLINOOK
MexaHn3Mbl 00HAPYKEHUS OIITMOOK UMEIOT CIICAYIOIIIE

BO3MOKHOCTH:
- OOHapyXEHHUE BCEX MNI00AILHBIX OLIMOOK
- OOHapYXEHHUE BCEX JIOKAIBHBIX OLIMOOK MEpeaaTYnKOB

- OOHapy»KeHHE A0 S5 CAy4YalHO PaCIPEACIEHHBIX OIIMOOK B
COOOIIIEHUN

- OOHapyXEHME NOCIEA0BATEIBbHOM IPYIINbI OIIMOOK JJIUHOU A0 15
- 0OHapyXeHME JIF0OOT0 YKClIa HEUETHBIX OIIMOOK B COOOIICHUN

OO1ast ocTarouyHas BEPOSTHOCTh OIIMOKHU /17151
HEOOHAPYKEHHBIX, pa3pyILICHHBIX COOOIIECHNM, MEHBIIIC
4eM:

4.7*10E-11



