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RATIONALE

ISO 11898-1 secondary sample point provides a method to delay the receive sample of transmitted data tc.en.ure proper
reception of CAN FD messages when transmitting. Currently, the usage of this is defined in OEM-specific Yocuments. CAN
diagnostic tool vendors generally don’t have access to the OEM documents. If this is missed, ec~2cially at 5 Mbps data
rate, there may be CAN bus errors which are likely to cause the tool to go bus off. SAE J2534 refere..ces SAE J2284-4 for
CAN requirements for 5 Mbps CAN FD and they would like to see it updated to include this infc ‘mation.

FOREWORD

The objective of SAE J2284-5 is to define a level of standardization in the implemeatatic 2 or a 500 kbps arbitration bus with
CAN FD data at 5 Mbps for a point to point connection between a vehicle and ofi ho7.rd tools using the controller area
network (CAN) protocol. The goal is to achieve a standard electronic control urit (ECU) physical layer, data link layer, and
media design criteria which will allow ECU and tool manufacturers to satisfy ¢ .needs of multiple end users with minimum
modification to a basic design. Likewise, end users will benefit in lower —CU c>st achieved from the high volumes of the
basic design.

TABLE OF COMTENTS
1 1O ] SRR PP 4
2. REFERENCES...........ccoieiiviee e R e ———————— 4
2.1 PN o] o] Toz=T o] (=T I To Lo s 41 o | S 4
211 SAE Publications.................. (7 4
21.2 ISO PUDBHCAIONS ... e et e e e e e e e e e e e e et e e e e e e e e e e e eaaaraneaaaeeas 4
2.1.3 (@1 1=l U] o] [for= T 1o o 1= J SO PRSP POO 5
3. DEFINITIONS ............ O 7 T O O O PP PP PP PPPRT PP 5
4. F 07 {0 N 1Y S TR SP P 9
5. SYSTEM LEVEL A TTRIBUTES OF THE NETWORK ......cciitiiii ettt 10
5.1 LSS T T e 4= | USSR 10
5.2 1070 00T aaTU T o Rar=Y (o] o = (SO 11
5.3 Basic Cxmmunication Network Parameters ......... ..o 11
54 T 00logy and TErMUNATION ........veiiiiiiiee ettt ettt e e s e e e abb e e e e anneee s 11
5.4.1 Cindle On-Board ECU ConfIQUratioN ...........c.eiiiiiiiiii ittt nne e 11
542 Add tional ReqUIrEMENTS ... 13
55 (@1 111 (o =To IV 1= Yo [ = OO PRPRPPPPIRt 13
5.6 Communication/Survivability Under Faulted Conditions............coooiiiiiiiiiiiiiiee e 13

SA : F .ective Standards Committee Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is
2ntir. ‘v vountary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

CAE reviews each technical report at least every five years at which time it may be revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and
sug gestions.

Copyright © 2022 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of SAE.

TO PLACE A DOCUMENT ORDER:  Tel: 877-606-7323 (inside USA and Canada) . . . pes
Tel:  +1724-776-4970 (outside USA) For more information on this standard, visit

Fax:  724-776-0790 https://www.sae.org/standards/content/J2284/5 202211/
Email: CustomerService@sae.org
SAE WEB ADDRESS: http://www.sae.org



https://www.sae.org/standards/content/J2284/5_202211/
https://www.stdhive.com/standards/sae-j22845202211-pdf/

SAE INTERNATIONAL J2284™-5 NOV2022 Page 2 of 31

5.7 Y (O @7 1 (=T 4T T P ST PO SRR P PP UPPOPPPPI 14
5.8 Off-Board TOOI REQUIFEMENTS .........eiiiiiiiie et ettt e ettt e e s snte e e e e anteeeeesneeeeeean 14
5.8.1 Off-Board Tool Capacitive LOAd.........cooiiiiiiiee ettt et e e e rneeee e e 15
5.8.2 Off-Board Tool Propagation DElay ............cooouiiiiiiiiiee ettt e e e rneeeeeen 15
59 Off-Board Tool Cable ReQUIFEMENTS. ...t e e e e e e e ee e e e e e e e annes 16
5.9.1 107- 1 o] (=3 I =T o To |1 ISP SR OUPUPUTPRR 16
59.2 Cable Propagation DEIAY ...........ceiiuiiieiiiiie ettt ee e e et e e e st e e e st e e e sateeeeesnteeeeeanteeeeeanbeeeeeanteeeeans 16
5.9.3 107= 1 o] (=X 0] 1 1o 8] = 1110 ] o [ PSPPSR 16
6. ECU REQUIREMENTS ...ttt ettt sttt st ea e st e bt sabe e s bt e e saneesmbeeesnneesnneee s s ‘0
6.1 Absolute Maximum RaAtiNGS ........coouiiiiiiiee e e e e e e e e e e e e e s re e e e e e e e e e e .16
6.1.1 Direct Voltage CONNECLION .......cooiiiiiiiieiie et e e e e e e e e e e e snnnead e 16
6.1.2 Unpowered Storage TEMPETATUIE ..........coiiiiiiiiiiiiieee e et e e e e s e e e e e e e s e sanreeeeeaeeesesnnseeaasenraneees 17
6.2 DC Operating Parameters .........oouoiiiiiiiiieiiie ettt e s e s s e ainees e e e e 17
6.2.1 DC Parameters - Output Behavior - Recessive Bus State - Bus Disconnected............ccc.cooiiinnee. 18
6.2.2 DC Parameters - Output Behavior - Dominant Bus State - Bus Disconnected ......... ... eeivveiiiens 19
6.2.3 DC Parameters - Output Behavior - ECU unpowered/Bus Bias Off - Bus Disconnecte........................ 19
6.2.4 DC Parameters - Input Behavior - Bus Disconnected ...l e 19
6.2.5 AC Parameters - Output Behavior - Bus DiSCONNECIEd............ccuvviiiiiiiiiiiiiec i e, 20
6.2.6 DC Parameters - Recessive Bus State - Normal Operating Mode - Bus Cor. ﬂecte Y 20
6.2.7 DC Parameters - Dominant Bus State - Normal Operating Mode - Bus Connected .....oeeeieee e, 20
6.3 ECU Internal CapacitancCe. ..........ccuuiiiiiiiieiiiiie e esieee e s e e et e 21
6.4 TrMINAION ...t e bttt ettt 21
6.5 COoNNECIOr Parameters .........cocuiiiiiiiiiieie e et 21
6.6 Bit TIMiNg ReQUINEMENES ........ooiiiiiiie e T ettt e et et e e e et e e e e are e e e nees 22
6.6.1 N oY ga T aE= I T 0 T T ) TSR 22
6.6.2 [ = L e= 1= T A I o = SRS 22
6.6.3 Data Sample Mode ..o e eeteeeeeeeeeeeeireeeeeeeeeaaeiereeeaeeeaaaaaas 22
6.6.4 CAN Bit Timing and Register SEHNGS .........oiuue it e 22
6.6.5 Transmitter Delay COmMPENSAtION ........coiiiiiiiiii i et e s 24
6.7 Message Transmission and ReECEPHION.........oo e e e 24
6.8 ECU Configuration REQUIFEMENTS........ccil it et e e et e e e e st e e e e nte e e e eneeeeeennees 25
6.9 Electromagnetic Compatibility (EMC) ... ... T PRSP 25
7. CAN COMPONENT REQUIREMI:NTS ..o ettt 25
71 Bus Transceiver REQUIFEMENTS ... e e e e e e s e et e e e e e e e snrnneees 25
7.2 Bus Controller REQUIFEMENTS ..o o it e e e e b e e e e nr e e e nnes 29
7.3 Microcontroller Requireme: s oNd PreferenCes .......ooouiviiiiiii e 31
8 N L 1 = SRR 31
8.1 LAV ] To] TN [T [ T= oL 31
Figure 1 Single on-board TCU CoNfIQUration A ........ooo it e e e e e e e sntee e e e anrae e e e enreeeeen 12
Figure 2 Single or=cnard ECU configuration B ..........oouiiiiiiiiie et e et e e et e e e eneeee e n 12
Figure 3 101500 - I (o o T 0 T= 1= 1.4 1= (=T PSRRI 15
Table 1 Basic coinmunication Nnetwork parameters ............oooiiiiiiiiiiiiiie e 11
Table 2 O[T o [ (o] oYl (oo | A =To 01T =Y 4 LY a1 < PP PPPRPPPPNt 13
Table 3 Phy sical media parameters for unshielded twisted pair...........coooeie i 13
Table 4 = 1T 1= = T ST 14
Table & Off-board tool capacitive load (without cable 10ad).............ooiiiiiiiii e 15
Table ¢ Off-board tool propagation delay (loop delay without cable delay)............coceeiiiiiii e 15
Teole 7 Off-board tool Cable IENGLN........co bbb e e e e 16
Tar'e S Off-board tool cable propagation delay (one-way delay without off-board tool delay) .............cccccceeeen. 16
Table 9 ECU maximum bus wire voltage - no damage to ECU (12 V System) .......cccceeeviieeiniiee e 17
Table 10 ECU operating parameters - CAN data communiCation .............ccccveiiiiireiiiiei e 18
Table 11 ECU DC parameters - output behavior recessive - bus disconnected ...........cccccceeeiiiiiiiiein e, 18
Table 12 ECU DC parameters - output behavior dominant - bus disconnected............ccccccveeiiiiciiiiieee e, 19

Table 13 ECU DC parameters - input behavior - ECU unpowered/bus bias off - bus disconnected ..................... 19


https://www.stdhive.com/standards/sae-j22845202211-pdf/

SAE INTERNATIONAL J2284™-5 NOV2022 Page 3 of 31

Table 14 ECU DC parameters - input behavior - bus disconnected.............cccuvviiiiiii i 20
Table 15 ECU AC parameters - output behavior - bus disconnected............cccceeviieiiiiiiiiie e, 20
Table 16 ECU DC parameters - recessive bus state - bus connected ............cccovvviiiiiiii e 20
Table 17 ECU DC parameters - dominant bus state - bus connected.............coovviiiiiiici e 20
Table 18 ECU internal capacitance - ECU diSCONNECLEA ...........oooiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 21
Table 19 ECU termination CharaCteristiCs......... oo e e e e 21
Table 20 [={O10 T ] ol g I=Tox (o] el o F=T = Tor 1= 4 ) o= SRR 21
Table 21 ECU CAN bit timing = MIN/M@X......eoiiiiiiiiiiiiee et e e bee e e st e e e e s tae e e s snreeeeennraeeeennees 23
Table 22 ECU CAN register settings for first standard time quanta ............ccccooiiie e )
Table 23 ECU CAN register settings for second standard time quanta...............cccccooo i 23
Table 24 ECU - basic CAN interface functional requIirements..............ccccooieiiiiiiiiii e e 25
Table 25 Bus transceiver - basiC reQUIrEMENTS...........uuuieieiiiiieiiieieieieieieieieiererererarerererererersrsrarersrsrsrnrssesernrnrnrnnnnes 26
Table 26 Bus transceiver - maximum bus pin voltage - no damage to transceiver (12 V system)....c.....ceo.e. 26
Table 27 Bus transceiver - general operating CoONAitioNS..........oouiiiiiiiiii e s e 27
Table 28 Bus transceiver - DC parameters - output behavior - recessive/off state..........ccccceeeeeecceiiii i, 27
Table 29 Bus transceiver - DC parameters - output behavior - dominant state ....................l o 28
Table 30 Bus transceiver - DC parameters - input behavior/threshold - sleep mode absent.................coooceee. 28
Table 31 Bus transceiver - DC parameters - input behavior/threshold - sleep mode present...........ccccceeevienennn 28
Table 32 Bus transceiver - AC parameters ... ........eoiiii oo e e e 29

Table 33 CAN controller - basiC reqQUIrEMENTS .........oooi i e e e s s eaeeeeaanaeeeeeaaeeeeaannneees 30


https://www.stdhive.com/standards/sae-j22845202211-pdf/

SAE INTERNATIONAL J2284™-5 NOV2022 Page 4 of 31

1. SCOPE

This SAE Recommended Practice will define the physical layer and portions of the data link layer of the open systems
interconnection model (ISO 7498) for a 500 kbps arbitration bus with CAN FD data at 5 Mbps high-speed CAN (HSC)
protocol implementation. Both ECU and media design requirements for networks will be specified. Requirements will
primarily address the CAN physical layer implementation.

Requirements will focus on a minimum standard level of performance from the High-Speed CAN (HSC) implementation. Al
ECUs and media shall be designed to meet certain component level requirements in order to ensure the '15C
implementation system level performance at 500 kbps arbitration bus with CAN FD Data at 5 Mbps. The mini.-um
performance level shall be specified by system level performance requirements or characteristics described in di tail in
Section 6 of this document.

This document is designed such that if the electronic control unit (ECU) requirements defined in Section 6 a\ » mct, then the
system level attributes should be obtainable.

This document will address only requirements which may be tested at the ECU and media level. Nu requirements which
apply to the testing of the HSC implementation as integrated into a vehicle are contained i this document. However,
compliance with all ECU and media requirements will increase the possibility of commui..~a1on compatibility between
separately procured components and will greatly simplify the task of successfully integrating on HS > communication system
in a vehicle.

2. REFERENCES
2.1 Applicable Documents

The following publications form a part of this specification to the extent Lner (fied herein. Unless otherwise indicated, the
latest issue of SAE publications shall apply.

2.1.1  SAE Publications

Available from SAE International, 400 Commonwealth Dri\.e, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www..«2.0rg.

SAE J551-15 Vehicle Electromagnetic Im.munity - Electrostatic Discharge (ESD)
SAE J1213-1 Glossary of Vehicle etv.orks for Multiplexing and Data Communications
SAE J1930 Electrical/Elec trmnic Systems Diagnostic Terms, Definitions, Abbreviations, and Acronyms -

Equivalent o IC2/TR 15031-2

SAE J1962 Diagrhstic Connector

SAE J2190 ci hancea E/E Diagnostic Test Modes

SAE J2962-2 Cummunication Transceivers Qualification Requirements - CAN
SAE 97029C CAN Bit Timing Requirements

2.1.2 ISC Pubiications

Corins of these documents are available online at https://webstore.ansi.org/.

ISO 7498 Data Processing Systems - Open Systems Interconnection Standard Reference Model
ISO 7637-1 Road Vehicles - Electrical Disturbance by Conduction and Coupling

ISO 10605 Road Vehicles - Test Methods for Electrical Disturbances from Electrostatic Discharge
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