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Holger Zeltwanger

® Electronic engineer (university of applied science)

® Technical journalist (editor) since more than 40 years

@ Initiator of the nonprofit CiA (CAN user) organization

€ Member of the CiA Board of Directors since 1992

€ Convener of ISO TC22 SC31 WGS (in-vehicle networks)

€ Convener of ISO TC22 SC31 WG4 (network applications)
@ Expert in other ISO working groups (e.g. TC23 SC19 WGH)
@ Expert in IEC working groups

@ Expert in DIN working groups (DIN 4630, DIN 14700 series)
€ Member of SAE J1939 committee and task forces

€ Member of SAE J2284 (CAN) task force

€ Member of SAE J2602 (LIN) task force
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CAN in Automation (CiA)
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CAN

CiIABNT fEH

BAZERS
IG I IG CAN ,
layoeviysr IG CANopen FDopen IG profiles
SIG CAN XL SIG LSS SIG I/0
“T’:IDG S&T SIG testing SIG drives
SIG progr. SIG fluid
devices power
SIG subsea
SIG lift
SIG
weighing
Etc.

IG J1939

IG security +
safety
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¢ 1988: Bosch/x & CAN 1.175&

¢ 1990: Bosch /& #&CAN 2.0 A/BRISE

@ 1993: ISO 11898 54t (EE—1X), L CANHNY

¢ 2015: ISO 11898-1 14 (1K), @&CAN FDIHY

& 2021: CiIA610-1/153E (FF=1€), CAN XLtmX

BoschFISOX {2 8|5 —t/MNATHREE =
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LLC FIMAC F=

5 LUKRTEEL, CANFRE (1ISO 11898 RAI)ME T AT
BIREIRE TR

@ Logical link control (LLC): 2 FOSIM % EFimedia
access control (MAC)FZH [E]HIE.

® Media access control (MAC): A RIFWMLLCF /=

¥ shEIPhysical signaling sub-layer (PLS) ¥&, F
IS LB FE (stuff-bits) FICRCERIFMIA{E 4

XA DLLFZE 2 88O L RS EPLSHEOEE A AA0/,
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LLCHnAI17 (=K CANTHMX)

Priority | RMF IDE FDF XLF BRS
ID

ESI

SDT SEC DLC VCID AF LLC

data

11 +18 | 1 bit 1 bit 1 bit 1 bit 1 bit
bit

1 bit

8 bit 1 bit 11 bit 8 bit 32 bit 0to
2048

byte

E] {51 :

RMF: remote frame

IDE: identifier extension
FDF: flexible datarate field
XLF: extra large field
BRS: bit-rate switch

ESI: error state indicator

SDT: service data unit type
SEC: DLL security indication
DLC: data length code

VCID: virtual CAN network ID
AF: acceptance field

LLC data: logical link layer data

“RE "FREARKEIANT I EERE AXGEBKFUT—1TEE.
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CAN

Priority FDF XLF SDT SEC DLC VCID AF LLC
ID (d) (d) data
11 1 bit 1 bit 8 bit 1 bit 11 bit 8 bit 32 bit 1to
2048
byte

LEGEND

FDF: flexible datarate field
XLF: extra large field

SDT: service data unit type
SEC: DLL security indication
DLC: data length code

VCID: virtual CAN ID

AF: acceptance field

LLC data: logical link layer data

BIEE X, FDFFOXLF—HFFEREE M. LLCEURFERAIEMIALE
20481iI ,
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L SERF-F UL

£ 2 BLEICANFICAN FDeh, CAN-IDFEE (11425,
2947 ) FHF{h &A1 S 1k B 89, ZECAN XL, XL
EHE ST

& G RIDFFEX (priority ID sub-field):
ZF IR T CAN XLEUEM A ME— {1 £ 2R

I
h ./ 7L,
& 32{1EZFEX% (acceptance field) : ;X1 FEX
TWEECAN XL 2764 LI HE 4 B 208

s, ER[REE BT AU NEETRER.

IR, ERUATaESEACANMEETMY.

5228 CANFICAN FD#E, Z£CAN XL/, i LSt 2EHRITTREMN
LLCFER4HRL,
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Service data unit (SDU) 3£#

8HIAISDUE R HFRE R T — 1N OSIEY . EZ2TEISO 7498-4:1998
bR ER A (OSHEBEIER,

FEMEAUTREENX:

¢ EZE FcantE E NN (Legacy CAN-based higher-layer
protocols)

LIAMMiAIEEEIE (Tunneling of Ethernet frames)

2 BB CANFICAN FDMiR4Y[Z:E 1k (Tunneling of Classical CAN and CAN
FD frames)

TCP/IPE& (TCP/IP segments)

CANopen/CANopen FD

J1939-21/22;E &

AR B E XY

%,

L 2B 4

L 2R R 2R 2R 2

SDUK R LI TFEtherTypeBE#, ZRFEAMT —TEEIDN,
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§ Virtual CAN network ID (VCID)

8HIVCIDFERALTFEIT

% iR256 T IZHEMEE—TNE—HBICAN XL
R ER,

P

& XAFELIBHSDUZEE! (service data unit type) i € B 2 1~ B4
B2,

® XNTFEALLURE— TR AB(OS)EEHEELR, 1ISO
7498-4:1998F ik,

ggl;\l\l XLeEGS (& FHHE R RO SDUSL R FE Rl — & B4 Lin1T 21248 (R L) W
2N,
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SIG (special interest group) CAN XLT{E4HEEREZILT
TF(task force) MEBR £, EFfFSECADseciE LR =
ZEWMIN:

& EHIFERPSECHR TR, X1 CAN XLEEM 2 E F
FACADsecti¥,

& CADsectMX BB —1N4FTHheader, @& R 1E#E
F{ER, CANZ£EEID, F1— 1T #HEFEE,

¢ 16F T ltrailerad 1284 B2 3G IEFRIC o

CAN XLEAAIZEFEMERERER 2N, XI8MT B lE MBS HRIERE,
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S XL #& 2t FHIMAC I
IVIAC
v _— UL
OSI data link layer protocol data unit (PDU)
SOF Arbitration Control Data (field) CRC ACK EOF
1 15 bit 81 bit 1 to 2048 byte 36 bit 6 bit 7 bit
Arbitration field
Priority ID RRS IDE FDF XLF
11 bit 1 bit 1 bit 1 bit 1 bit
Control field
resXL | ADS (ADH, DH1/2, DL1) SDT SEC DLC SBC PCRC VCID AF
1 bit 4 bit 8 bit 1 bit 11 bit 3 bit 13 bit 8 bit 32 bit
CRC field ACK field EOF field
Frame CRC FCP DAS (DAH, AH1, AL2, AH2) ACK | DIm End-of-frame
32 bit 4 bit 4 bit 1 bit 1 bit 7 bit

ADS: arbitration-to-dataphase switch; FCP: format check pattern; DAS: dataphase-to-arbitration switch;
PCRC: preface CRC (cyclic redundancy check); SBC: stuff-bit counter
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2R CRC

CAN XL #E A MmN CRC(EHA LRI F
E%: 1361 AR S CRC (PCRC) #1324 A4 1in
CRC (FCRC),

¢ CRCsEExpy: X EKEFEFCRCH{RIF
PCRC,

¢ W 1CRCs—iZaEIZNMEE 51 AL
DML IR. XN AKX AR E 2
6,

Rishard Wosley ¢ EEHEMNERFNRERKRKEHVNER
Hamming B 2954 T CAN XLEEMp el £ 14,

(1915 to 1998)
CAN XLEESZ46M %4z i 54~ BEHL 99 1 B BLEE 1R
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CAN

CAN XLEg#E M LA A A ] B4 EE R 32455, KT CAN FDEREMEI{E, 1K1E
EHEE L HCANFR(HEMNER) AN, MERMERBERERFEEZEFER,

¢ EHERME, RALFEZ Mbit/s,
PRI L RORTE M SR E (L RS, FIRERIM S KEIE, R2ZTR
)

o

¢ EHIEME, xREBFERAZMNERENREH, BRI LLZE10 Mbit /s&
ZERLZ, XEURTF U & ZR008E D FNFTIE R E b 18 ZE A 4 (5l an B 45
EEeE. RIPERER),

CAN XL SICU & ZRBELS A X NI WS EFX10 Mbit/sLI LHIE S
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CAN XLRErI LIEFHF SISO 11898-2:2016H94F
AR Y L 28, 5iE CiA 601-4(2.0.0hRA) D HEH
CAN SIC({E B A ThEE) ik & 25 . N T E SR LLFER
(10Mbit /sl L), FF7E X FECIA 610R 5 H#FHAICAN
SIC XLk & 257l LIBEE,

¢ CAN SIC XLk & 288 AR IEFIR,, FE1EE
Eh, BEMMEMAEMNAIT(IEINMEIECANTRR
X)), ARFRXT, BFRREREFRITRFIOR
5o

¢ CAN SIC XLUZ & 288w 3z #MICIH#E A (medium-
independent CAN interface).

CAN XLTEMEBMBERM BN L FREAEERT BHM, ERLIERAAF RN
CANMZBEAR,
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MICI O

FECAN SIC XLUk & 28 FICAN XLIMNIEH 25 2 B RIMICIHE O
(medium-independent CAN interface) {# A& T & Zimpy B iR %

PWM(BkZ= B HI)ES

tsymoL 100ns PWMéﬁﬁg*ﬂﬁg
25% 3 ST% 735% | 19:7£CAN XL

ISR, F
; FELA #OFT
? B & Fid F

= A | ;
% % 5...10ns i 5...10ns i i % *i}-_ﬁ: EN 250/05&
v ! 50ns ;/ 25ns \; } i ~ 750/°E4]H7']<E

CAN

tsymeoL

MICIF T &E#CAN XLIZFISSFICAN XL SICK E S, EETFEFTXHRK
EPWMES.
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OSl layers
Application
Presentation CAN XL sub-layers
Session Logic link control (LLC) )
Transport Media access control (MAC) >~ CiA 610-1
Network Physical coding sub-layer (PCS) <MICI/AULR
gl Physical media attachment (PMA) <MD } CiA 610-3
Physical Physical media dependent (PMD)
Key

AUl attachment unit interface
MDI media dependent interface
MICI media independent CAN interface

1 CiA610-1/3
2 ISO 11898-2/CiA 601-4

CiARIZE 7 CAN XLiZ|2% (CiA 610-1) F1ICAN XL SICU %28 (CiA 610-3),
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CAN

Media-independent CAN interface (MICI) or
attachment unit interface (AUI)

/

Host or stand-alone Transceiver or system
controller base chip implementation
Media  Physical Physical Physical media-dependent
access  coding media (PMD) sub-layer _
GOV TXD | | gttach. |CANH CAN_H'| 2
(MAC) Iayer ment — Optional - -'8 I 8
(PCS) (PMA) CAN L copnl(r)n:n mode e o
RXD _ )
sub-layer choke, § CAN_L =
termination - g
network, ESD S =
protection, etc. 'g_

—a

\ Media-dependent interface (MDI)

;@E XLEe4I| 32 v LLERESIFR A R At AUISEMICHE O 94T HE{L CAN Uk & 55

© CiA




B/ X

CAN

= R MNRITTEE XS T EAR A CAN XLIEREIR
FHAEREEEXEE, AL,

& CiAJHETE —LESDUZE B FN4E N p o it = EX {5
FA'1E R (5l a0legacy CAN (FD)#I{#E A% R);

& CIARXZEFEFF & — 1T iIISO 15765-21% %)
X, EFR2048FTTILLCEIEFER;

¢ CiATH AR FA9 N AR R EM Emulti-PDU;

¢ CiATHHIE AR MMiBRE R RLSE o

CAN XLEAEXFEMMBEMY, 2RI FSHEMMEN RIS E,
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CAN FD £ CAN XL

¢ CAN FDHMEBARAEZLERZHECAN, Bl 2HEH 5 (KF1
Mbit)F04 28 & a7 (K F8F T /EUE M) R FREiH BRIEFE R T

¢ CAN XL:ERTFEFRERTMINDIRE, AEIIMES, SN
 BIERERESE,

JEFE: CAN FDFICAN XLRI A A AR [a) @it f#R T, HItt5Em, CAN XLHF=E
ZRE & AMBARREMFEIETME, MCAN FDFH5E2E R HCANML,
FREB X FMERENURERE,

CAN FDEU{t T2 HLCAN, CAN XL§F52=E & 22BN A,
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Questions and answers
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