
Road vehicles — Controller area 
network (CAN) —
Part 1: 
Data link layer and physical coding 
sublayer
Véhicules routiers — Gestionnaire de réseau de 
communication (CAN) —
Partie 1: Couche liaison de données et sous-couche de codage 
physique

International 
Standard

ISO 11898-1

Third edition 
2024-05

Reference number 
ISO 11898-1:2024(en) © ISO 2024

This is a preview of ISO 11898-1:2024. Click here to purchase the full version from the ANSI store.This is a preview of ISO 11898-1:2024. Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ISO/ISO118982024-2525427
https://webstore.ansi.org/Standards/ISO/ISO118982024-2525427?source=preview


ii

ISO 11898-1:2024(en)

﻿
© ISO 2024 – All rights reserved

COPYRIGHT PROTECTED DOCUMENT

©  ISO 2024
All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may 
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on 
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below 
or ISO’s member body in the country of the requester.

ISO copyright office
CP 401 • Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

This is a preview of ISO 11898-1:2024. Click here to purchase the full version from the ANSI store.This is a preview of ISO 11898-1:2024. Click here to purchase the full version from the ANSI store.

https://www.iso.org
https://webstore.ansi.org/Standards/ISO/ISO118982024-2525427
https://webstore.ansi.org/Standards/ISO/ISO118982024-2525427?source=preview


ISO 11898-1:2024(en)

Foreword.......................................................................................................................................................................................................................................................v
Introduction............................................................................................................................................................................................................................................vi
1	 Scope.............................................................................................................................................................................................................................................. 1
2	 Normative references.................................................................................................................................................................................................. 1
3	 Terms and definitions................................................................................................................................................................................................. 1
4	 Symbols and abbreviated terms...................................................................................................................................................................... 6
5	 Basic concepts of CAN.................................................................................................................................................................................................. 8

5.1	 CAN properties.....................................................................................................................................................................................................8
5.2	 Frame transmissions......................................................................................................................................................................................9
5.3	 Bus access method.........................................................................................................................................................................................11
5.4	 Information routing......................................................................................................................................................................................11
5.5	 Network flexibility.........................................................................................................................................................................................11
5.6	 Remote data request....................................................................................................................................................................................11
5.7	 Error detection..................................................................................................................................................................................................11
5.8	 Error signalling and recovery time.................................................................................................................................................11
5.9	 Fault confinement.......................................................................................................................................................................................... 12
5.10	 Error-active......................................................................................................................................................................................................... 12
5.11	 Error-passive...................................................................................................................................................................................................... 12
5.12	 Bus-off...................................................................................................................................................................................................................... 12
5.13	 ACK.............................................................................................................................................................................................................................. 12
5.14	 Repetition of transmission attempts............................................................................................................................................ 12
5.15	 Network-wide data consistency........................................................................................................................................................ 12
5.16	 Switchable operating modes of the PMA................................................................................................................................... 13
5.17	 Bus states and MAC sub-layer phases.......................................................................................................................................... 13

6	 CAN DLL specification.............................................................................................................................................................................................. 14
6.1	 General......................................................................................................................................................................................................................14
6.2	 Time stamping...................................................................................................................................................................................................14
6.3	 DLL protocol........................................................................................................................................................................................................14
6.4	 LLC sub-layer..................................................................................................................................................................................................... 15

6.4.1	 Overview............................................................................................................................................................................................. 15
6.4.2	 Notifications......................................................................................................................................................................................16
6.4.3	 Structure of LLC frames..........................................................................................................................................................16
6.4.4	 Limited LLC frames.....................................................................................................................................................................17
6.4.5	 Services of LLC sub-layer.......................................................................................................................................................17

6.5	 Functions of the LLC sub-layer............................................................................................................................................................21
6.5.1	 General...................................................................................................................................................................................................21
6.5.2	 Flow control on re-arbitration..........................................................................................................................................21
6.5.3	 Flow control on retransmission......................................................................................................................................21
6.5.4	 Frame acceptance filtering................................................................................................................................................. 22
6.5.5	 Overload notification................................................................................................................................................................ 22
6.5.6	 Recovery management............................................................................................................................................................ 22
6.5.7	 Time stamping................................................................................................................................................................................ 22

6.6	 MAC sub-layer................................................................................................................................................................................................... 23
6.6.1	 Functions and rules................................................................................................................................................................... 23
6.6.2	 Services of the MAC sub-layer.......................................................................................................................................... 23
6.6.3	 Time reference points.............................................................................................................................................................. 23
6.6.4	 Functional model of MAC sub-layer architecture........................................................................................... 23
6.6.5	 Specification of EF........................................................................................................................................................................27
6.6.6	 Specification of OF...................................................................................................................................................................... 28
6.6.7	 Inter-frame space specification...................................................................................................................................... 28
6.6.8	 SOF............................................................................................................................................................................................................ 30
6.6.9	 Elements of the MAC frame................................................................................................................................................ 30
6.6.10	 MAC frame in CBFF and CEFF............................................................................................................................................31

iii

﻿
© ISO 2024 – All rights reserved

Contents� PageThis is a preview of ISO 11898-1:2024. Click here to purchase the full version from the ANSI store.This is a preview of ISO 11898-1:2024. Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ISO/ISO118982024-2525427
https://webstore.ansi.org/Standards/ISO/ISO118982024-2525427?source=preview


ISO 11898-1:2024(en)

6.6.11	 MAC frame in FBFF and FEFF........................................................................................................................................... 33
6.6.12	 MAC frame in XLFF.....................................................................................................................................................................37
6.6.13	 MAC frame coding........................................................................................................................................................................42
6.6.14	 Data frame acknowledgement...........................................................................................................................................43
6.6.15	 Frame validation...........................................................................................................................................................................43
6.6.16	 Order of bit transmission.......................................................................................................................................................43
6.6.17	 Medium access method...........................................................................................................................................................43
6.6.18	 MAC data consistency...............................................................................................................................................................45
6.6.19	 Restricted operation..................................................................................................................................................................45
6.6.20	 Bus monitoring...............................................................................................................................................................................45
6.6.21	 Error handling and overload handling......................................................................................................................45

7	 PL specifications............................................................................................................................................................................................................49
7.1	 General and functional modelling................................................................................................................................................... 49
7.2	 Services of the PCS interface................................................................................................................................................................ 50

7.2.1	 Requirements.................................................................................................................................................................................. 50
7.2.2	 PCS_Data.Request........................................................................................................................................................................ 50
7.2.3	 PCS_Data.Indicate....................................................................................................................................................................... 50
7.2.4	 PCS_Mode.Request..................................................................................................................................................................... 50
7.2.5	 PCS_Status.Transmitter..........................................................................................................................................................51
7.2.6	 PCS_Status.Receiver...................................................................................................................................................................51

7.3	 PCS................................................................................................................................................................................................................................51
7.3.1	 Bit encoding/decoding.............................................................................................................................................................51
7.3.2	 Bit time...................................................................................................................................................................................................51
7.3.3	 Configuration of the bit time parameters.............................................................................................................. 55
7.3.4	 Transmitter delay compensation................................................................................................................................... 56
7.3.5	 Synchronization............................................................................................................................................................................ 58
7.3.6	 Tolerance range of the oscillator frequencies.................................................................................................... 60

7.4	 Attachment unit interface.......................................................................................................................................................................61
7.4.1	 General...................................................................................................................................................................................................61
7.4.2	 PCS to PMA symbols...................................................................................................................................................................61
7.4.3	 PMA to PCS symbol.....................................................................................................................................................................62

7.5	 PWM encoding...................................................................................................................................................................................................62
7.5.1	 General function and definitions....................................................................................................................................62
7.5.2	 PCS without PWM encoding............................................................................................................................................... 63
7.5.3	 PCS sub-layer with PWM encoding.............................................................................................................................. 63

8	 Description of supervisor FCE.........................................................................................................................................................................66
8.1	 Fault confinement.......................................................................................................................................................................................... 66

8.1.1	 Objectives........................................................................................................................................................................................... 66
8.1.2	 Strategies............................................................................................................................................................................................ 66
8.1.3	 Fault confinement interface specification............................................................................................................. 66
8.1.4	 Rules of fault confinement................................................................................................................................................... 69
8.1.5	 Node start-up....................................................................................................................................................................................71

8.2	 Bus failure management...........................................................................................................................................................................71
Annex A (normative)  CAN FD light — Data link layer and physical coding sub-layer requirements 

of responder nodes......................................................................................................................................................................................................72
Annex B (informative)  Configuration interface...............................................................................................................................................80
Annex C (informative)  Additional information.................................................................................................................................................81
Bibliography..........................................................................................................................................................................................................................................82

iv

﻿
© ISO 2024 – All rights reserved

This is a preview of ISO 11898-1:2024. Click here to purchase the full version from the ANSI store.This is a preview of ISO 11898-1:2024. Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ISO/ISO118982024-2525427
https://webstore.ansi.org/Standards/ISO/ISO118982024-2525427?source=preview


ISO 11898-1:2024(en)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through 
ISO technical committees. Each member body interested in a subject for which a technical committee 
has been established has the right to be represented on that committee. International organizations, 
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely 
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described 
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types 
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the 
ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent 
rights in respect thereof. As of the date of publication of this document, ISO had received notice of (a) 
patent(s) which may be required to implement this document. However, implementers are cautioned that 
this may not represent the latest information, which may be obtained from the patent database available at 
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions 
related to conformity assessment, as well as information about ISO's adherence to the World Trade 
Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 22, Road vehicles, Subcommittee SC 31, Data 
communication.

This third edition cancels and replaces the second edition (ISO 11898-1:2015), which has been technically 
revised.

The main changes are as follows:

—	 CAN XL requirements added;

—	 CAN FD light protocol (Annex A) requirements added;

—	 editorial corrections.

A list of all parts in the ISO 11898 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

The ISO 11898 series provides requirement specifications for the controller area network (CAN) data 
link layer and physical layer. It is intended for chip implementers, e.g. this document can be used for CAN 
protocol controllers and ISO 11898-2 for CAN transceivers. The CAN data link layer models the open systems 
interconnection (OSI) data link layer; it is internally subdivided into logic link control (LLC) and medium 
access control (MAC). This document also specifies the physical coding sub-layer (PCS) by means of the 
attachment unit interface (AUI). The PCS also provides the pulse-with modulation (PWM) encoding to be 
linked to a CAN SIC XL transceiver, which provides the PWM decoding.

The OSI layers above the data link layer (e.g. the network layer) are not specified in the ISO 11898 series of 
specifications.

Figure 1 shows the relationship between the OSI layers and the CAN sub-layers.

Key
AUI attachment unit interface
LLC logic link control
MAC medium access control
MDI medium dependent interface
PCS physical coding sub-layer
PMA physical medium attachment
PMD physical medium dependent
PWM pulse-width modulation

Figure 1 — CAN data link and physical sub-layers in relation to the OSI model
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